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11. Programmatic Level Analysis of Specific Oil and Gas 
Fields 

As outlined in EIR Section 9.3 (Overall Approach to the Environmental Analysis, Environmental Assess-
ment Methodology for the Programmatic Level Analysis of Specific Oil and Gas Fields), this EIR provides 
a more detailed programmatic level of review for the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields than is provided for the rest of the State. This section includes descriptions of the regional setting 
and existing operations at each of these three oil and gas fields. The regulatory setting, affected environ-
ment and environmental impact analysis for each environmental discipline are included in subsequent 
sections of EIR Chapter 11. 

Wilmington Oil and Gas Field 

Regional Setting 

The Wilmington Oil and Gas Field is located within Study Region 1, along the coast of San Pedro Bay in 
Los Angeles County, as is shown in Figure 11.0-1. The Wilmington field is 20,434 acres in size and lies 
within the following jurisdictions: City of Long Beach; Port of Long Beach; City of Los Angeles; Port of Los 
Angeles; and City of Carson. The City of Long Beach maintains the primary local jurisdiction over opera-
tions within the field. Neighboring cities include the City of Seal Beach to the east, the City of Signal Hill 
to the north, and the Cities of Torrance, Lomita, and Rancho Palos Verdes to the west. 

The Wilmington field is the third largest oil and gas field in the United States, and the largest of 42 active 
oil and gas fields within the Los Angeles Basin. The Wilmington field is comprised of both onshore and 
offshore oil and gas production. The onshore and offshore components of this field are evaluated at a 
programmatic level in this EIR. As described in EIR Section 9.2, any proposed offshore well stimulation 
treatments would be permitted under separate environmental review. 

The Wilmington field is located on a broad, gently sloping anticline that lies within the Los Angeles Basin, 
a low-lying coastal plain, and under the Long Beach Harbor. The 13-mile-long by three-mile-wide anti-
cline extends from onshore San Pedro to offshore Seal Beach and is divided vertically by faults creating 
separate producing entities called “fault blocks.” 

Oil and gas development has been accompanied by rapid urbanization, including residential and com-
mercial development throughout the field. However, much of the area within the field is less populated 
than the surrounding metropolitan area and neighboring oil and gas fields, such as Torrance, Long Beach 
and Seal Beach. Oil and gas infrastructure is found throughout the field, and shipping and distribution 
infrastructure is located within the Port of Los Angeles and the Port of Long Beach. 

Major transportation corridors intersecting and adjacent to the field include Interstate 710 (I-710; Long 
Beach Freeway), which runs north-south through the center of the field; I-110 (Harbor Freeway), which 
runs along the western border of the field; and I-405, which is located two miles to the north and 
roughly parallel to the northern field boundary. The Los Angeles River runs through the center of the 
field, directly adjacent to I-710. 

Background 

The Los Angeles Basin has a long history of oil production beginning in the 1880s and has provided one 
of the largest oil reserves in the United States. Although oil was originally discovered in the neighboring 
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City of Signal Hill in 1921, it was not until 1932 that the Wilmington Oil and Gas Field was discovered. In 
1939, the City of Long Beach created a petroleum division and drilled the first well within the field. The 
Long Beach Oil Development Company, a consortium of oil companies, was selected as the City's first oil 
contractor. The initial development period spanned from 1939 to 1942. More than 1,000 wells were 
drilled during this time by the Long Beach Oil Development Company. 

Rapid petroleum extraction throughout the initial development period resulted in large-scale subsi-
dence. The drop in ground level in the Wilmington field increased from over a foot in 1941 to 27 feet by 
1958. In response to the subsidence issues, the City of Long Beach delayed further development of the 
field while it determined an appropriate solution. In 1953, the City and the Long Beach Oil Development 
Company implemented a $30 million water injection (waterflood) program to alleviate the effects of 
subsidence and introduce secondary recovery. As a result, subsidence was halted by 1962, two feet of 
ground level was recovered, and oil production increased. In 1965 the City of Long Beach approved the 
drilling of an offshore extension of the field from four artificial islands installed in the Long Beach 
Harbor, which allowed for expansion of the eastern portion of the Wilmington field called the Long 
Beach Unit (NETL, 2014). 

By 1991, declining production in the onshore, western portion of the field led the City of Long Beach to 
start considering abandonment of that area of the field because of its perceived limited remaining 
potential. After receiving two Department of Energy projects awarded in 1995, Tidelands Oil Production 
Company, the field contractor for the western portion of Wilmington field, was able to maintain the 
western area properties despite a substantial well and surface facility abandonment program that had 
been necessitated in part by earlier subsidence. At the same time, Port of Long Beach expansion work 
enabled Tidelands to gain assistance from the Port Authority in replacing infrastructure. The goal was to 
add 13 million barrels of incremental oil production in a small portion of the field through the applica-
tion of advanced reservoir characterization and thermal production technologies (NETL, 2014). 

In total, more than 6,150 wells, including 3,400 land-based wells, have been drilled in the Wilmington 
field since onshore production began in 1932 (LBGO, 2014). The entire field is now under waterflood, 
and steamflooding has been implemented in some areas. Approximately 90 percent of the field’s 
original reserves were recovered by 2002. As a result, production has declined since the mid-2000s. The 
field produced 13 million barrels in 2011, 2 million barrels less than it produced in 2007. 

Applicable Regulations and Authority 

Regulations and authority applicable to drilling, operation, maintenance, and plugging and abandon-
ment of oil and gas wells on private land are described in EIR Section 7.3 (Overview of the Lifecycle of an 
Oil and Gas Well). 

Current Operations 

Occidental Long Beach, Inc. (Oxy) is the primary contractor in the Wilmington field with stake in 80 per-
cent of the properties overlying the field. Oxy’s wholly owned subsidiaries or major business units in the 
Wilmington field include THUMS Long Beach Company (THUMS)1 and Tidelands Oil Production Company 
(Tidelands). THUMS operates the primarily offshore portion of the Wilmington field (Long Beach Unit), 

                                                            
1  THUMS comprises four man-made islands in Long Beach Harbor, as well as onshore facilities. When Oxy acquired 

THUMS in 2000, it retained the name derived from the original consortium of operators: Texaco, Humble, 
Unocal, Mobil and Shell. The islands are named after astronauts that lost their lives during the early years of 
the U.S. space exploration (Grissom, White, Chaffee, and Freeman). (Oxy, 2014b) 
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which includes four man-made islands in Long Beach Harbor and onshore facilities, including Pier J. 
Wells are drilled from the four islands (Grissom, White, Chaffee, and Freeman) and from Pier J. Some 
wells drilled from Islands Grissom and White have bottom hole locations onshore and most of the 
THUMS wells drilled from Pier J have bottom holes offshore. Tidelands operates the western portion of 
Oxy’s operations in Wilmington field in and around the Port of Long Beach. Tidelands’ operations are 
primarily onshore, but include wells that are horizontally drilled from piers onshore in the harbor area 
such that their bottom holes are located offshore in the Long Beach Harbor. The State of California and 
the City of Long Beach both have a working interest in Tidelands and THUMS/Long Beach Unit, and Oxy 
shares profit with them. 

In addition to Tidelands and the Long Beach Unit, Oxy operates Pico, a small business unit located 
onshore in the central north portion of the field. Other independent owners/operators in the upland 
portion of the field include Warren E&P, Inc., which owns the Wilmington Townlot Unit (WTU) and the 
North Wilmington Unit (NWU), and E&B Natural Resources. 

Oil and gas in the Wilmington field is produced from five major sand intervals ranging in depths from 
2,000 feet to 11,000 feet (NETL, 2014). The average depth of Oxy’s active onshore production wells is 
2,730 to 2,940 feet with an average pressure of 1,020 to 1,170 psi. The average depth of Oxy’s active/
working onshore injection wells is 3,330 to 3,730 feet with an average pressure of 2,200 to 3,030 psi 
(Oxy, 2014a). Oil and gas are recovered through primary production, secondary water flooding, and 
steam flooding. Oxy’s current average daily production is shown in Table 11.0-1.  

Table 11.0-1. Occidental Long Beach, Inc.’s Current Average Daily Production at Wilmington Oil and 
Gas Field 

Operating Unit 
Active/Producing 

Wells 
Active/Working 
Injection Wells 

Oil  
(barrels per day) 

Natural Gas  
(mcf1) 

Produced Water 
(barrels per day) 

Tidelands Oil Production 
Company 

287 onshore 
326 offshore 

151 onshore 
173 offshore 

9,130 1,910 320,800 

THUMS Long Beach 
Company 

89 onshore 
840 offshore 

62 onshore 
465 offshore 

24,950 9,380 1,049,010 

Oxy Long Beach, Inc. 
(Pico) 

78 onshore 22 onshore 740 70 10,970 

Source: Oxy, 2014a. 
1 - 1 mcf = 1,000 cubic feet 

Oxy operates its oil and gas wells 24 hours per day, seven days per week, and 365 days per year. Oxy has 
84 permanent on-site employees at Tidelands, 332 permanent on-site employees at THUMS, and two 
permanent on-site employees at Oxy Long Beach, Inc. The maximum number of daily on-site personnel, 
which is anticipated to occur approximately 245 days per year, is 350 people at Tidelands, 1,375 people 
at THUMS, and 10 people at Oxy Long Beach, Inc. (Oxy, 2014a). 

Associated infrastructure at the field includes gathering lines, pipelines, storage facilities, and substa-
tions. Within the Wilmington field, Oxy’s Pico facilities, and the Andon Refinery lease encompass 10.9 
acres, Tidelands’ Port facilities cover 150 acres, and the Long Beach Unit THUMS facilities encompass 
57.3 acres. The maximum annual water consumption is approximately 67,970 barrels at Tidelands, 
5,958,260 barrels at THUMS, and 500 barrels at Oxy Long Beach, Inc. (Oxy, 2014a) 

There are eight major oil refineries in the Wilmington area (see EIR Section 7.3.5). Onshore product from 
the Wilmington field is generally shipped by pipeline to one of the neighboring refineries. From the 
offshore THUMS wells, scheduled crude oil shipments are allotted and delivered each day and month to 
ExxonMobil through their pipeline (Kinder Morgan/Huntway & Torrance Refinery), Crimson 8-inch pipe-
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line (Phillips 66, Valero, & Tesoro), Cardinal 10-inch pipeline (Conoco Phillips) (see Table 7.3-1 in EIR Sec-
tion 7.3.5) (Oxy, 2014c). 

Anticipated Future Production 

Future production based on industry projections within the Wilmington field and its buffer area is pre-
sented below (refer also to EIR Section 7.3.8 [Probable Future Production in California]). 

Production and drilling of new wells is anticipated to decline over the next 10 years at the Wilmington 
field with no more than approximately 100 wells drilled in any given year. Zero to fewer than 20 wells 
would be hydraulically fractured annually, all of which would be at Oxy’s THUMS/Long Beach Unit. Acid 
matrix stimulation and acid fracturing are not anticipated to be used for well completion during future 
operations at the Wilmington field. Well stimulation to already existing wells would also occur on a lim-
ited based at the THUMS/Long Beach Unit, but is not anticipated to occur elsewhere in the field. 

Inglewood Oil and Gas Field 

Regional Setting 

As shown in Figure 11.0-2, the Inglewood Oil and Gas Field is approximately 1,000 acres and located pri-
marily within the Baldwin Hills range, a largely undeveloped area, with the exception of extensive oil and 
gas development, in unincorporated Los Angeles County. The DOGGR-designated field boundary also 
encompasses portions of the City of Los Angeles and the City of Culver City. Adjacent communities 
include Baldwin Hills, View Park, Blair Hills, Windsor Hills, and Ladera Heights. The 387-acre Kenneth 
Hahn State Recreation Area (SRA), which is managed by the Los Angeles Department of Parks and Recre-
ation, is located in the Baldwin Hills range within and adjacent to the DOGGR-designated field 
boundaryoil field. Figure 11.0-2a illustrates the Inglewood Oil and Gas Field DOGGR-designated field 
boundary, the active surface field boundary, productive field limit boundary, and mineral rights boun-
dary for this oil and gas field, as shown in Figure 2-4 of the Final EIR addressing the Baldwin Hills Com-
munity Standards District. 

The Inglewood field is one of the largest contiguous urban oil fields within the United States. The adja-
cent urban areas consist of a variety of residential, recreational, institutional, commercial, and industrial 
development. Several major transportation corridors intersect or are adjacent to the field. Interstate 10 
(I-10) runs 0.5 miles north parallel to the Inglewood field northern boundary and I-405 runs about 0.5 
miles southeast, parallel to the southeastern boundary. Secondary roads traverse the field, roughly 
north to south, including South La Cienega Boulevard, South La Brea Avenue, and Jefferson Blvd. 

The Inglewood field is located on a northwest-trending alleviated lowland plain referred to as the Los 
Angeles Basin. The basin is characterized by a deep depression filled with an accumulation of organic 
material containing rich oil deposits. The Baldwin Hills is a low mountain range, an extension of the 
Newport-Inglewood belt of hills which runs along the south and west edge of the Los Angeles Basin. It 
primarily consists of steep ridgelines cut by numerous canyons. The field is located within one mile of 
the Newport-Inglewood Fault zone. 

Background 

The Inglewood field is one of 42 active oil and gas fields within the Los Angeles Basin and has been in 
commercial oil and gas production since 1925. The field was first commercially produced by Standard Oil 
Company with an average production rate of 145 barrels of oil per day (Freeport, 2013). The oil field was 
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rapidly developed with peak oil production occurring only a year later in 1926 with a rate of 90,000 bar-
rels of oil per day (Los Angeles County, 2008). Production and development of the field has continued 
steadily. Overall, however, the Inglewood Field was largely believed to be in decline throughout much of 
the latter part of the 20th century. 

Beginning in 1954, concerns over subsidence developed as neighboring oil fields in the Los Angeles Basin 
experienced significant drops in ground level. Since then, water injection (waterflood), has been used 
mostly in shallow, depressurized zones throughout the field, to reduce the risk of subsidence. 

In the late 1990s, Plains Exploration and Production Company (PXP) obtained drilling rights and re-
energized production in the Inglewood field. In 2004, new well exploration conducted by PXP estimated 
that only 35 percent of the oil reserves in Inglewood had been extracted (AP, 2010). Between 2000 and 
2007, the number of new wells drilled within the field averaged around 36 per year. 

Over the Inglewood field’s history, 1,600 production and injection wells have been drilled within the his-
torical boundaries of the field producing an estimated cumulative production of 400 million barrels of oil 
(PXP, 2012). When production began in the Los Angeles Basin, the area was largely undeveloped. Although 
oil and gas operations have mostly occurred on undeveloped land within the Baldwin Hills, the adjacent 
neighborhoods have become increasingly urbanized throughout the lifespan of the field. Consequently, 
the Inglewood Field has been subject to extensive study and ongoing monitoring. 

In 2008, PXP submitted an application to the County of Los Angeles to develop the Baldwin Hills Commu-
nity Standards District (CSD) to address concerns over the proximity of oil and gas operations to these 
neighboring communities. The Baldwin Hills CSD was proposed to reduce environmental impacts of 
future oil and gas development within the portion of the field located in unincorporated Los Angeles 
County through the establishment of permanent development standards, operating requirements, and 
procedures. An EIR was prepared by County of Los Angeles, Department of Regional Planning, for the 
adoption of the Baldwin Hills CSD and the new set of standards were adopted in December 2008 (Los 
Angeles County, 2008). 

The CSD standards also require that the County of Los Angeles conduct a comprehensive review of the 
CSD at least every 5 years to determine if the provisions of the CSD are adequately protecting the health, 
safety, and general welfare. The review considers whether additional provisions should be added, 
appended, or removed, and to evaluate if proven technological advances that would further reduce 
impacts of oil operations on neighboring land uses should be incorporated into the provisions of the 
CSD. A public comment period for the Initial Draft Periodic Review ended on April 28, 2014 (Los Angeles 
County, 2014). 

After the Final EIR was certified by the County of Los Angeles, a settlement agreement between the 
County of Los Angeles, PXP, and several interveners from a lawsuit challenging the validity of the CSD 
required preparation of a Hydraulic Fracturing Study (Study). The lawsuit claimed the Final EIR for the 
Baldwin Hills CSD did not specifically analyze the environmental impacts of hydraulic fracturing. The 
Study was intended to focus on that activity and to provide a response to potential concerns based on 
data. The Study was prepared by an independent expert, with oversight by the County of Los Angeles 
and PXP, and was published in October 2012 (PXP, 2012). Terms of the Settlement Agreement limited 
development allowed within the field, which reduces the assumptions that the analysis and mitigation 
of the CSD EIR were based on. Specifically, Terms 3 and 4 reduce the number of operational drill rigs 
that may be operational at one time within the field from three to two, and the maximum new well 
count from 1,000 to 500. 
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In May 2013, Freeport-McMoRan Copper and Gold, Inc., acquired PXP to become Freeport-McMoRan 
Oil and Gas LLC (Freeport). Freeport remains the primary owner of mineral rights in the Inglewood field. 

Applicable Regulations and Authority 

Regulations and authority applicable to drilling, operation, maintenance, and plugging and abandon-
ment of oil and gas wells on private land are described in EIR Section 7.3 (Overview of the Lifecycle of an 
Oil and Gas Well). The types of permits required include fire permits, wastewater annual permit, Regional 
Water Quality Control Board waste discharge requirements, South Coast Air Quality Management District 
permit to operate, and Los Angeles County permits (Los Angeles County, 2008). 

Current Operations 

As of 2014, there are over 610 active oil and gas wells within the Inglewood field (see Figure 10.0-1) 
(DOC, 2014). Current operations are located throughout the Baldwin Hills with the majority of the wells 
in the unincorporated neighborhood of Ladera Heights. Wells within the field are also located in the 
neighborhood of View Park–Windsor Hills and the City of Culver City. The surface lands of the field are 
heavily developed with oil and gas infrastructure including service roads, oil and gas wells, pipelines, 
water treatment and gas plants, and associated ancillary structures. 

Well drilling activities at the Inglewood Oil Field involve the use of surface land for the establishment of 
well drilling and fluids processing activities. Surface rights for these activities are governed by agree-
ments that field operators have established with various landowners. In many cases, the mineral rights, 
or ownership of below-surface resources, are separate from the surface rights. The owners of the min-
eral rights for these producing leases receive a royalty from the oil and gas extracted from the respec-
tive leases. Field operators are granted access for oil and gas operations by the lease owner. Areas 
where the oil field operator has mineral rights access changes over time. The major mineral leases at the 
field include: Vickers No. 1, Vickers No. 2, and Texaco-Vickers (TVIC); LAI No. 1; Baldwin-Cienega; Stocker 
Fee; Cone; Rindge; Dabney-Lloyd; Texaco-Moynier; and Rubel. There are numerous owners per lease in 
larger units, such as TVIC and LAI No. 1 and between one to two lease owners in the smaller units. Lease 
owners include Freeport, Baldwin Hills Regional Conservation Authority, County of Los Angeles, City of 
Los Angeles’ Department of Water and Power, as well as several individuals. 

The Inglewood field is separated into nine oil producing zones or formations. The zones are comprised 
of strata that range in depth from approximately 900 to 10,000 feet below the ground surface and 
create subsurface oil reservoirs (PXP, 2012). In order of increasing depth and increasing geologic age, 
the producing horizons are: Upper Investment-Investment, Vickers, Rindge, Rubel, Upper and Lower 
Moynier, Bradna, City of Inglewood, Nodular Shale, and the Sentous. The zones roughly coincide with 
the division of the existing mineral leases. Current operations involve extracting oil and gas from these 
subsurface reservoirs. 

Conventional and high-volume hydraulic fracturing have been used at the Inglewood Oil Field. According 
to the PXP Hydraulic Fracturing Study, as of 2012, conventional hydraulic fracturing has been conducted 
on 21 wells in the Sentous, Rubel, Moynier, Bradna, City of Inglewood, and/or the Nodular Shale forma-
tions and high-volume hydraulic fracturing2 has been performed on two wells with one stage each. Com-

                                                            
2  For the purposes of the Study, high-volume hydraulic fracturing is defined as a higher energy completion 

approach that is generally applied to shales rather than sandstones and typically requires a greater fracture 
pressure. Sand and additives are used in the process, similar to conventional hydraulic fracturing; however, the 
primary distinguishing factor is the amount of fluid used in the process. 
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bined, a total of approximately 65 stages of conventional hydraulic fracturing have occurred at the Ingle-
wood Oil Field since 2003 (PXP, 2012). All hydraulic fracturing activities have occurred with the use of 
production wells rather than injection wells. 

Freeport is the primary owner/operator within the Inglewood Field. Freeport currently operates over 
470 active production wells producing an average of 7,250 barrels of oil per day (bpd) and 3,350 million 
standard cubic feet per day (mscf) of natural gas. Freeport annually uses approximately 464 acre-feet of 
water, and on-site water is provided by Golden State Water Company and Cal American Water 
(Freeport, 2014). The field also includes many injection wells. Water injection techniques are used mostly 
in shallow, depressurized zones throughout the field to reduce the risk of subsidence. Water injection 
has also been used for enhanced oil recovery. Freeport generates an average of 150 million barrels of 
produced water per year. 

Freeport operates its oil and gas wells 24 hours per day, 7 days per week, and 365 days per year, and has 
approximately 90 permanent on-site employees. The maximum number of daily on-site personnel, 
which is anticipated to occur approximately 130 days per year, is 775 people. In addition to Freeport, 
there are several other independent field operators. 

From the production wells, the product is shipped via pipeline to automatic testing wells and then to 
three main tank farms. The automatic testing wells monitor production volumes from individual produc-
tion wells. From the field, the crude oil is shipped by pipeline to area refineries (see EIR Section 7.3.5 for 
locations of major area refineries) to be processed into commercial products. As of 2012, all of the oil 
and gas produced in the Inglewood field is sold and used in California (PXP, 2012). 

Anticipated Future Production 

Future production based on industry projections within the Inglewood field and its buffer area is pre-
sented below (refer also to EIR Section 7.3.8 [Probable Future Production in California]). 

Over the next 25 years, over 50 new production and injection wells would be drilled in any given year 
and up to 25 wells would be abandoned annually. Hydraulic fracturing and high rate gravel packing com-
bined would be used for well completion on zero to nearly 70 percent of new production wells, and 
none of the new injection wells. Of these new production wells it is projected that no more than 25 per-
cent would be hydraulically fractured. Acid matrix stimulation and acid fracturing are not anticipated to 
be used for well completion during future operations in the Inglewood field. Well stimulation treat-
ments would also be used on fewer than 15 already existing wells per year. 

Sespe Oil and Gas Field 

Regional Setting 

As shown in Figure 11.0-3, the Sespe Oil and Gas Field is approximately 16,058 acres in size and is 
located in Ventura County, north of the City of Fillmore and northeast of the City of Santa Paula. The 
Sespe field is comprised of land managed by the U.S. Forest Service (USFS), the BLM, and the U.S. Fish 
and Wildlife Service (USFWS), as well as private property. Approximately 12,218 acres of the Sespe field 
are within the jurisdictional boundaries of USFS Los Padres National Forest (LPNF), of which approxi-
mately 9,700 acres are private inholdings. The southeast corner of the field (1,050 acres) is located 
within the Hopper Mountain National Wildlife Refuge (NWR). The refuge is managed by the USFWS and 
is designated to protect sensitive wildlife resources, including the California condor (Gymnogyps cali-
fornianus). In addition, 895 acres of the southern portion of the Sespe field is located on three separate 
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parcels of BLM-administered public land. The remainder of the field is located on private lands, south of 
the LPNF, in unincorporated Ventura County. 

The area around the Sespe field is sparsely developed and is primarily a forested landscape with varying 
terrain that at times is steep and rugged. Sespe Creek, a tributary to the Santa Clara River, runs through 
the western portion of the field and is designated a National Wild and Scenic River. There is residential 
and commercial development concentrated within the Santa Clara Valley outside of the southern field 
boundary. However, only a small area of rural agriculture and dispersed residential development adja-
cent to Sespe Creek lies just within the southern field boundary. The primary transportation corridor 
near the Sespe field is State Highway 126 which runs parallel to the field boundary about four miles to 
the south. Several secondary roads extend into the privately owned portion of the field south of the 
LPNF. The secondary roads provide access to a network of dirt roads owned and maintained by the 
USFS. 

The Sespe field is located in Study Region 2 and is within the Ventura Basin, one of four major oil 
producing basins within California (see Figure 5-4). The Ventura Basin is characterized by a thick 
accumulation of sedimentary rocks mostly comprised of shale bedrock. As shown in Figure 5-9 (Study 
Region Areas of Focus), the Sespe field is within the Monterey Formation basin, but falls just north of 
the projected Monterey Formation play. 

Background 

Commercial oil production began within the Sespe Oil and Gas Field after oil was discovered in Tar Creek 
in the late 1880s. At the time almost all of California’s oil production was concentrated in Ventura 
County. On-shore oil production grew rapidly in this region in the early part of the 20th century and was 
one of the major focal points for early commercial oil production in California. Extensive infrastructure 
was developed in the Sespe field during the early days of production. In the 1960s, with the onset of 
offshore drilling in California, the majority of the new oil and gas exploration within the Ventura Basin 
was concentrated offshore. This led to a decline in production within the Sespe field in the latter part of 
the 20th century. Despite the shift towards offshore production and the subsequent decline in onshore 
production, the existing infrastructure and lasting oil reserves in the Sespe field has kept the field com-
mercially active. 

Applicable Regulations and Authority 

Regulations and authority applicable to drilling, operation, maintenance, and plugging and abandon-
ment of oil and gas wells on private land are described in EIR Section 7.3 (Overview of the Lifecycle of an 
Oil and Gas Well). 

Where mineral rights are located on federal land and owned by the federal government, Special Use 
Permits (SUPs) are issued by the applicable federal land use authority, or agency, to allow commercial 
development of these mineral resources. However, in many cases where oil and gas drilling occurs on 
federal lands, the underlying mineral rights are privately owned. Additionally, well pads are often 
located on the adjacent privately owned parcels where techniques such as horizontal drilling can allow 
for extraction of minerals beneath surface lands with separate ownership. In other cases, well pads are 
located on federal land leased to private oil and gas well operators. All well operations within the boun-
daries of the LPNF, whether located on private or public land, are subject to the leasing requirements 
established by the USFS and the BLM, which are discussed below. 
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BLM and USFS. The Mineral Leasing Act of 1920 established public lands open to commercial oil and gas 
production. The BLM was granted primary authority and responsibility for the leasing of public lands for 
mineral extraction. In 1987, Congress passed the Federal Onshore Oil and Gas Leasing Reform Act 
(Leasing Reform Act) which modified the authority of the BLM and increased the role of the U.S. Forest 
Service in the leasing process. The Act gave the USFS the authority for leasing mineral rights on public 
lands. In response, the USFS developed new regulations, 36 CFR Part 228, to implement the Leasing 
Reform Act and provide regulatory guidance for mineral leasing and surface-use management on 
National Forest System (NFS) lands. 

The joint USFS and BLM policies and procedures for managing oil and gas production activities on NFS 
lands was further defined by the 2006 Memorandum of Understanding (MOU) required by Section 363 
of the Energy Policy Act of 2005 (BLM and USFS, 2006). This MOU established the regulatory framework 
used for current operations on NFS lands. 

Currently, oil and gas development activities on the surface resources of NFS lands, such as the LPNF, 
are managed by the USFS subject to the provisions of 36 CFR 228, Subpart E, which provides for the 
requirement of surface use plans of operations, for monitoring of surface disturbing activities, and 
enforcement of surface-use requirements and reclamation standards (USFS, 2000). The BLM, however, 
pursuant to the 2006 MOU, has the authority and responsibility to regulate all “down-hole” operations 
and directly related surface activities and use, and provide approval of the drilling plan and final 
approval of the permit application on NFS lands (BLM and USFS, 2006). 

Operational activities are limited in certain federally designated areas, such as the Sespe Wilderness and 
the Sespe Condor Sanctuary within the LPNF. These guidelines are based on land use plans and policies 
aimed to protect sensitive resources on federal lands. For example, Public Land Order (PLO) 365 estab-
lished the Sespe Condor Sanctuary within the LPNF and defined limitations on activities within the Sanc-
tuary, including prohibiting surface use or invasion in certain areas. 

USFWS. Oil and gas exploration and development are allowed in specific situations on Refuge System 
lands and waters, such as the Hopper Mountain NWR. These activities most often occur where the 
USFWS acquired the surface rights to the land and the mineral estate remained in private or state 
ownership. The owners of these "non-federal" mineral rights have the legal right to explore for and 
extract their oil and gas resources. Leasing and development of federally owned oil and gas resources 
underlying refuges is less common. Some federal oil and gas leases predate establishment or expansion 
of the refuge. New leases on refuges are approved only in cases where wells on neighboring lands are 
draining and capturing federally owned oil and gas without compensating the Federal Government. 

Within the Hopper Mountain NWR producing wells and storage facilities are allowed to be located 
within its boundaries. However, use of refuge land is limited to conducting oil and gas related work with 
the cooperation of refuge management. The lessees regularly meet with USFWS refuge staff to keep 
each party informed of management activities and hunting season communication. 

On February 24, 2014, USFWS issued Notice of Intent to prepare a programmatic environmental impact 
statement for a proposed rule-making to clarify and expand regulations managing non-federal oil and 
gas development on NWRs (50 CFR 29.32). In response to public requests, on June 9, 2014, USFWS 
reopened and extended the scoping period for an additional 30 days to solicit comments on the scope of 
the proposed rule and EIS (Federal Register, 2014). 
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Current Operations 

As of 2014, there are over 300 active oil and gas wells within the Sespe field (see Figure 11.0-2) (DOC, 
2014). Over 200 of the active production wells are located within the boundaries of the LPNF, half of 
which are located on NFS lands and half on privately owned parcels. Over 15 active wells are located on 
BLM land and three active wells are within the boundaries of the Hopper Mountain Wildlife Refuge. The 
remainder of the wells are scattered outside of the LPNF on private lands within unincorporated 
Ventura County. 

Seneca Resources Corporation (Seneca) is the primary well owner, operating 236 of the active produc-
tion wells and producing an average annual rate of 438,000 barrels of oil and 700 million cubic feet of 
natural gas. These wells also generate an average of 430,700 barrels of produced water per year. The 
average depth of Seneca’s active onshore production wells is 5,923 feet with an average pressure of 
1,000 pounds per square inch (psi) (Seneca, 2014). In addition to production wells, Seneca operates 12 
injection wells used for hydraulic fracturing or the disposal of produced water or other substances 
resulting from extraction operations, waterflood, steamflood, and cyclic steam. The average depth of 
these 12 injection wells is 3,979 feet with an average pressure of 972 psi (Seneca, 2014). Ten wells 
within the Sespe field have been utilized for hydraulic fracturing in the past three years. 

In addition to Seneca, there are currently four other smaller owners/operators in the Sespe field. 
PetroRock Energy LLC (affiliate of Vaqueros Energy, Inc.) operates two leases: Rehart (Section 4, 
Township 4N, Range 19W) and Hopper Mountain (Section 3, Township 4N, Range 19W), both of which 
are located within the Hopper Mountain NWR. Anthony Cook operates leases located on private land 
along the Little Sespe Creek and Squaw Flat Road (Section 6, Township 4N, Range 19W). Finally, Warren 
Thompson (Thompson Oil Company) and Orchard operate in the southwestern area of the field (Sec-
tion 1, Township 4N, Range 20W) (USFS, 2014b). 

Overall, approximately 100 acres has been graded for Seneca’s oil and gas operations at the Sespe field. 
The average daily water use by Seneca is approximately 8,700 gallons with a maximum usage of 42,000 
gallons per day. Seneca annually uses up to approximately 2,254,315 gallons (6.5 acre-feet) of water, 
which includes water used for well stimulation treatments (Seneca, 2014). Water is supplied via pipeline 
from existing water wells. An unknown amount of additional water is also used by the other owners/
operators in the field. 

Seneca operates its oil and gas wells 24 hours per day, seven days per week, and 365 days per year, and 
has 12 permanent on-site employees. Seneca’s normal daily operations include a maximum of nine com-
pany employees and approximately 40 non-company personnel. During drilling, which occurs approxi-
mately 30 days per year, there are a maximum of nine company employees plus approximately 52 non-
company employees at the field. During well completion, which is estimated to occur approximately 30 
days per year, there are a maximum of approximately 11 company employees and 67 non-company 
employees at the field (Seneca, 2014). The other owners/operators also have associated personnel on 
site daily in the Sespe field. 

Seneca, who is the sole holder of federal oil and gas leases within the field on LPNF lands, has also 
applied to the USFS with a proposed surface use plan of operations to drill eight new wells and install 
new facilities under existing oil and gas leases. Seneca’s proposed action would include eight new wells 
on four separate existing well pads, 7,960 feet of new pipelines, installation of a 400-barrel welded emer-
gency tank, a transfer pump, three pressure vessels, and master headers. Most of the new pipeline 
would be on existing well pads and existing roads, but approximately 285 feet of pipeline is proposed 
along undisturbed areas. The eight new wells are proposed to be hydraulically fractured as part of well 
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completion. The proposed project would be completed in two phases during two separate years, with all 
of the associated infrastructure constructed during the first phase. The LPNF, in cooperation with the 
BLM, is preparing an environmental analysis of the project under the National Environmental Policy Act, 
and solicited public scoping comments in May and early June 2014 (USFS, 2014a). 

Many of the well pads within the field are located on ridge tops with limited access. Existing USFS dirt 
roads, which were originally established for oil tanks and operations, extend into most areas of the field. 
These roads are now mainly used by USFS vehicles, but still provide the primary access to active oil and 
gas well operations and infrastructure. Infrastructure associated with the oil and gas wells include sub-
stations, storage facilities, gathering lines, and pipelines. From the field, the product is shipped by pipe-
line to refineries in the Los Angeles and San Francisco Bay areas, as described in EIR Section 7.3.5. 

Anticipated Future Production 

Future production based on industry projections within the Sespe field and its buffer area is presented 
below (refer also to EIR Section 7.3.8 [Probable Future Production in California]). 

It is anticipated that a similar or slightly reduced level of production, well stimulation, and abandonment 
will occur in the next 25 years. Only a few wells (typically between two and four) will be drilled per year 
in the Sespe field, all of which would be hydraulically fractured. No well stimulation treatments will be 
requested for any already existing wells within the field. Acid matrix stimulation and acid fracturing are 
not anticipated to be used for well completion during future operations within the Sespe field. 
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11.1 Aesthetics 

11.1.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Aesthetics. EIR Section 11.1.2 presents relevant regulations and standards associated with 
this analysis. EIR Section 11.1.3 provides a description of the affected environment for Aesthetics that is 
associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields. EIR Section 11.1.4 provides 
the impact methodology and criteria used for this analysis, and EIR Section 11.1.5 describes the impacts 
associated with well stimulation treatments in these two fields. EIR Section 11.1.6 provides a summary 
of the impacts identified and their significance, as detailed in EIR Section 11.1.5. The scoping comments 
that were received on the EIR as related to Aesthetics that have been considered in this analysis are 
identical to those summarized in EIR Section 10.1.1. Please refer to EIR Chapter 12 for the Aesthetics 
evaluation of the project’s alternatives, and EIR Section 13.3 for the evaluation of cumulative impacts 
associated with Aesthetics. The scoping comments that were received on the EIR as related to 
Aesthetics that have been considered in this analysis are identical to those summarized in EIR Section 
10.1.1 (Aesthetics). Any relevant discussion and analysis in EIR Section 10.1 is incorporated herein to 
support conclusions about the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. 

11.1.2 Regulatory Setting 

The following discussion is specific to adopted planning documents that apply to the Wilmington, Engle-
wood, and Sespe Oil and Gas Fields. Land Use and Planning Section 11.16.2 Regulatory Setting, provides 
more detail on the regulatory setting that would also apply to visual resources and aesthetics. 

11.1.2.1 Study Region 1: Wilmington Oil and Gas Field 

California Coastal Act of 1976. The Coastal Act establishes a comprehensive approach to govern land 
use planning along the entire California coast. The Coastal Act also sets forth general policies (PRC Sec-
tion 30200 et seq.) that govern the Coastal Commission’s review of permit applications and local plans. 

Port of Long Beach Master Plan, Update 1990. This Master Plan is to provide a planning tool to guide 
future port development. The Master Plan includes an Oil Production and Operation Element. This Ele-
ment provides planning goals, and recommendations/implementation program for issues such as well 
abandonment and subsidence. 

Port of Los Angeles Master Plan, Comprehensive Update 2014. The Port Master Plan establishes poli-
cies and guidelines to direct the future development of the Port. The Plan was originally adopted and 
certified in 1980 in conformance with the policies of the California Coastal Act. The major objectives of 
the Plan are to develop the Port in a manner that is consistent with federal, state, county and city laws; 
to integrate economic, engineering, environmental and safety considerations into the Port development 
process; to promote the orderly long-term development and growth of the Port; to allow the Port to 
adapt to changing technology, cargo trends, regulations, and competition from other U.S. and foreign 
seaports. (POLA, 2014) 

Long Beach Local Coastal Program. The City of Long Beach Local Coastal Program (LCP) was adopted and 
certified by the California Coastal Commission in 1980. The Appendix to the LCP provides a detailed policy 
statement, which includes the Oil Drilling Policies for oil operations within the LCP. As stated in this Appen-
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dix, these policies are revisions to the City’s Oil Code. The policies address the following issues: neighbor-
hood preservation, safety, noise, vibration, air quality, visual quality, and traffic. (LBC, 1980) 

General Plans. A general plan is a basic planning document and acts as a blueprint for development 
regional and local government agencies. Every county and city within California is required by State law 
to adopt a general plan with seven mandatory elements: land use, circulation, housing, conservation, 
open space, noise, and safety. Depending on a community’s specific needs, general plans may also con-
tain special topics, such as energy, local coastal plans, waste management, hazardous waste, seismic 
hazards, floodplain management, or airport land use. The following general plans apply to the Wilming-
ton Oil and Gas Field: 

 County of Los Angeles General Plan, adopted 1980 (an update is in progress) 

 City of Los Angeles General Plan – Includes 13 Elements with adoption dates from 1968 to 20142. The 
Land Use Element is divided into 35 Community Plans. The Wilmington Oil and Gas Field is within the 
Wilmington-Harbor City Community Plan 

 City of Carson General Plan, adopted 2004 

 City of Long Beach General Plan (adoption dates of Elements range from 1973 to 2013) 

Zoning Ordinances. Local county or city zoning codes set forth detailed requirements that implement 
the general plan policies at the level of the individual parcel of land. The zoning code presents develop-
ment standards for different land uses, and identifies which uses are allowed in the various zoning 
districts of a jurisdiction. California law requires the county or city zoning codes to be consistent with the 
jurisdiction’s general plan. The following zoning ordinances apply to the Wilmington Oil and Gas Field: 

 City of Los Angeles Municipal Code – Chapter I, Article 2 Specific Planning – Zoning Comprehensive 
Zoning Plan. 

 City of Carson Municipal Code – Article IX, Planning and Zoning 

 City of Long Beach Municipal Code – Title 21 Zoning Regulations 

Specific/Community Plans 

 Wilmington-Harbor City Community Plan, 1999 

Oil and Gas Regulations 

 City of Long Beach 

– Gas & Oil Department 

State legislation requires the City of Long Beach, as Tidelands trustee, to operate oil production 
activities in the best interest of the State. This includes maximizing the extraction of oil and gas 
from the Tidelands. The management of these oil activities is the responsibility of the Long Beach 
Oil Properties bureau. (POLB, 1990) 

Oil Properties is a division under the City’s Gas and Oil Department. The Oil Properties bureau has a 
Strategic Plan for the management of the oil assets, which are primarily within the Wilmington Oil 
and Gas Field in the City of Long Beach. The Strategic Plan includes visions and goals for the devel-
opment and management of oil operations. (LBGO, 2014) 

– Municipal Code, Volume I 

Title 12 (Oil Production Regulations) requires a drilling permit for the drilling or redrilling of any well, 
and a well permit for the operation or maintenance of any well for petroleum operations (LBC, 1980). 
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 Port of Long Beach Port Master Plan 

– Oil and Gas Production: Areas utilized for oil and gas production, tankage and processing plants, 
drilling sites and water injection wells. Major installations and multiple wells may exist in other land 
use areas. These areas will exist in the port until such a time as the oil and gas have been depleted, 
or have become uneconomical to produce. 

 City of Los Angeles Municipal Code, Chapter I, Article 2, Section 12.20 

– Oil drilling is permitted only in the M3 Heavy Industrial Zone. 

 Port of Los Angeles Port Master Plan (POLA, 2014) 

Section 6.4.4 – Appealable Projects 

Development projects that are identified as appealable and are not exempt from a Coastal 
Development Permit require a Level II Coastal Development Permit. Chapter 8, Section 
30715 of the Coastal Act identifies the following types of development as appealable: 

a. Developments for the storage, transmission, and processing of liquefied natural gas and 
crude oil in such quantities as would have a significant impact upon the oil and gas supply 
of the state or nation or both the state and nation. 

 Carson Municipal Code, Section 9148.2 Oil Wells (Carson, 2014b) 

Oil well drilling and subsequent operation and maintenance shall be subject to the following, except 
that, by a Conditional Use Permit or other discretionary approval, the Commission may waive or mod-
ify any one (1) or more of such conditions if it finds that such waiver or modification will not be mate-
rially detrimental to the public welfare or to the property of other persons located in the vicinity. 

A. An oil well installation may include such equipment, structures, and facilities as are necessary or 
convenient for all drilling and producing operations customarily required or incidental to usual oil 
field practice, including, but not limited to, the initial separation of oil, gas and water and for the 
storage, handling, recycling and transportation of such oil, gas and water to and from the premises. 
This subsection does not permit refineries or absorption plants. 

B. Drilling shall not be within three hundred (300) feet of a public school, public park, hospital, long-
term health care facility, or any residence except the residence of the owner of the land on which 
the well is located and except a residence located on the land which, at the time of the drilling of 
the well, is under lease to the person drilling the well. 

C. If the drilling is within five hundred (500) feet of a public school, public park, hospital, long-term 
health care facility, or one (1) or more residences except the residence of the owner of the land 
on which the well is located and except a residence located on land which at the time of the 
drilling of the well is under lease to the person drilling the well, then: 

1. All derricks used in connection with the drilling of the well shall be enclosed with fire resistive 
and soundproofing material. 

2. All drilling and pumping equipment shall be operated by muffled internal combustion engines 
or by electric motors. 

3. Materials, equipment, tools and pipe used for either drilling or producing operations at the 
well hole shall not be delivered to or removed from the drilling site except between the hours 
of 8:00 a.m. and 6:00 p.m. of any day, except in case of emergency. 
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11.1.2.2 Study Region 1: Inglewood Oil and Gas Field 

General Plans. The majority of the Inglewood Oil and Gas Field is under the jurisdiction of the County of 
Los Angeles and the City of Culver City, and there are small portions of the field that are within the City 
of Los Angeles. Based on the City of Los Angeles’ land use maps, the northern edges of the field are 
within the City’s boundaries, but active oil operations do not occur within these areas so the City of Los 
Angeles’ plans, policies and regulations do not apply to the Inglewood field. As such, the following 
setting provides the County and City of Culver City’s applicable plans, designations and regulations that 
apply the Inglewood field: 

 Baldwin Hills Community Services District (Los Angeles County, 2014) 

– Provision 4. Cuts and fill shall be minimized to avoid erosion and visual impacts. 

– Provision 10. Landscaping, Visual Screening, Irrigation and Maintenance. 

 County of Los Angeles General Plan, adopted 1980 (Los Angeles County, 1980) 

– Land Use Element 

Policy 8. Protect the character of residential neighborhoods by preventing the intrusion of incompat-
ible uses that would cause environmental degradation such as excessive noise, noxious fumes, glare, 
shadowing, and traffic. 

Policy 11. Promote planned industrial development in order to avoid land use conflicts with neighbor-
ing activities. 

Policy 14. Establish and implement regulatory controls that ensure compatibility of development 
adjacent to or within major public open space and recreation areas including National Forests, the 
National Recreation Area, and State and regional parks. 

 Draft County of Los Angeles General Plan, 2014 

– Chapter 6 Land Use Element (Los Angeles County, 2014a) 

Goal LU 6: Compatible land uses that complement neighborhood character and the natural 
environment. 

Policy LU 6.5: Ensure land use compatibility in areas adjacent to mineral resources where mineral 
extraction and production, as well as activities related to the drilling for and production of oil 
and gas, may occur. 

– Chapter 9 Conservation and Natural Resources Element (Los Angeles County, 2014b) 

Goal C/NR11: Mineral extraction and production activities that are conducted in a manner that min-
imizes impacts to the environment. 

Policy C/NR 11.3: Require appropriate levels of remediation for all publicly owned oil and natural 
gas production sites based on possible future uses. 

Policy C/NR 11.4: Require that mineral resource extraction and production operations as well as 
activities related to the drilling for and production of oil and natural gas be conducted to protect 
other natural resources and prevent excessive grading in hillside areas. 
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 City of Culver City (Culver City, 2000a) 

Policy 1.B. Protect the City’s residential neighborhoods from the encroachment of incompatible land 
uses and environmental hazards which may have negative impacts on the quality of life (such as 
traffic, noise, air pollution, building scale and bulk, and visual intrusions). 

Zoning Ordinances and Land Use Designations. The following zoning ordinances apply to the Wilming-
ton Oil and Gas Field: 

 County of Los Angeles, Code of Ordinances, Title 22 Planning and Zoning (Los Angeles County, 2008) 

 The Municipal Code of the City of Culver City, Title 17 Zoning Code (Culver City, 2000b) 

11.1.2.3 Study Region 3: Sespe Oil and Gas Field 

A portion of the Sespe Oil and Gas Field is on federal land. Any well stimulation proposed on federal land 
could require environmental review under NEPA and other federal regulations may apply, in addition to 
applicable state or local laws and regulations. 

Bureau of Land Management. The BLM's management of more than 245 million surface acres and 700 
million sub-surface acres of mineral estate provides for multiple uses of the land, including energy devel-
opment. Sections of the Energy Policy Act that pertain to the BLM are listed below, along with recent 
actions and related documents. (BLM, 2010) 

 Energy Policy Act of 2005 Sections: 

– 362/363 Oil and Gas Leasing 

– 366 Application for Permit to Drill Processing 

– 369(c) Oil Shale Research, Development and Demonstration Leasing 

– 369(d)(1) Oil Shale & Tar Sands Programmatic Environmental Impact Statement 

– 369(d)(2) Oil Shale & Tar Sands Rulemaking 

 Related BLM Instruction Memoranda (IMs): 

– IM 2006-206, Bonding Requirements for Oil and Gas Operations (August 3, 2006) 

– IM 2006-071, Oil and Gas, Geothermal and Geophysical ROW Approval Process Improvements (Jan-
uary 19, 2006) 

– IM 2005-069, Offsite Compensatory Mitigation Guidelines (February 1, 2005) 

 BLM MOU WO-300-2006-07: Memorandum of Understanding between United States Department of 
Interior Bureau of Land Management and United States Department of Agriculture Forest Service con-
cerning Oil and Gas Leasing and Operations (April 5, 2006) 

Los Padres National Forest Land Management Plan. The National Forest Management Act (NFMA) is 
the primary statute governing the administration of national forests by the U.S. Forest Service. The 
NFMA requires the assessment of forest lands and the development and implementation of a manage-
ment plan for each unit of the National Forest System. The Land Management Plan or Forest Plan (Plan) 
is the principal document that guides the decision making of Forest Service managers. 

The Plan for the Los Padres National Forest describes the strategic direction at the broad program level 
for managing the land and its resources over the next 10 to 15 years (Forest Service, 2014). The Plan 
includes design criteria, which constitute the rules that the Forest Service will follow for the implemen-
tation of projects and activities over time. The rules include the laws, agency policy, standards, and the 
associated guidance that is referenced for use at the project level (Forest Service, 2006). The Plan also 
includes the following regarding oil and gas development: 
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The Los Padres National Forest contains the only developed commercial quantities of oil and gas 
within the California national forests. There are 21 oil and gas leases on 5,642 acres (less than 1 
percent of national forest land) that contain about 180 wells and associated facilities. There are 
also several active hard rock (e.g., gold) claims and small amounts of mineral material (e.g., sand 
and gravel) activity. 

Additional development of oil and gas on the Los Padres National Forest will proceed only as 
specified by the decision from the Oil and Gas EIS. Permits for exploration, development, and 
operation of additional oil and gas facilities, such as wells, roads, tanks, pipelines, etc., are sub-
ject to further site-specific environmental study and NEPA review and will incorporate all stipula-
tions and geographic restrictions specified by the Record of Decision for the Oil and Gas EIS. 
(Forest Service, 2006) 

Ventura County General Plan. The Resources Appendix of the Ventura County General Plan identifies 
known petroleum resources in Ventura County. Section 1.4 of this Appendix includes the land use regu-
lations associated with petroleum resources, which state that petroleum extraction on non-federally 
owned lands is regulated by the County Zoning Ordinance and State laws and guidelines. A problem has 
arisen in that many existing production facilities are operating under archaic, long-term permits that do 
not provide the degree of regulation afforded by today's Zoning Ordinance. This situation will be cor-
rected as these old permits expire or are modified. For petroleum extraction on federal lands, the BLM 
has sole authority to issue mineral leases on National Forest lands. The Forest Service's role and authority 
depends on the type of the mineral involved. Most of Ventura County's North Half is within the Los 
Padres National Forest, and close coordination between county, State, and federal jurisdictions is neces-
sary in the review of environmental assessments prepared for oil and gas leases. (VC, 2011a) 

Ventura County Non-Coastal Zoning Ordinance. The Non-Coastal Zoning Ordinance constitutes the 
comprehensive zoning regulations for the unincorporated area of the County of Ventura. These regula-
tions are adopted to protect and promote the public health, safety, and general welfare; to provide the 
environmental, economic and social advantages that result from an orderly, planned use of resources; 
to establish the most beneficial and convenient relationships among land uses; and to implement Ven-
tura County's General Plan. Since 1983, the regulations in the Non-Coastal Zone Ordinance have been 
incorporated into older permits when permit modification requests are granted. 

Section 8107-5 of this Zoning Ordinance states the regulations for oil and gas exploration and produc-
tion. The purpose of this section is to ensure that development activities will be conducted in harmony 
with other uses of land within the County and that the rights of surface and mineral owners are bal-
anced. This section also states the required permits, which includes a conditional use permit and zoning 
clearance, and provides the oil development guidelines and standards. Zoning Clearance for an oil and 
gas project does not grant any new land use entitlement. A Zoning Clearance is a certification that a pro-
posed action, such as drilling a new well, is in conformance with a conditional use permit already held by 
the oil and gas operator. (VC, 2011b) 

11.1.3 Affected Environment 

Typical hydraulic fracturing operations are described and illustrated in Chapter 7, Description of the 
Project. See especially Figure 7.4-2, Example Hydraulic Fracturing Operations in California, and Figure 
7.4-3, Typical Hydraulic Fracturing Operations at a Monterey Shale Exploration Site. These show they 
type and amount of equipment that would be expected to be mobilized for a hydraulic fracturing job. 
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11.1.3.1 Study Region 1: Wilmington Oil and Gas Field 

Wilmington Oil and Gas Field covers over 30 square miles in coastal Los Angeles County and includes 
onshore and offshore lands in and around the Ports of Los Angeles and Long Beach. The field extends 
southeast to northwest across portions of the incorporated cities of Carson, Long Beach, and Los Angeles. 
The uplands of the Palos Verde Peninsula are west of the field. Discovered in 1932, the field currently 
has over 1,200 producing wells. These are intermixed with the industrial, port, commercial, transporta-
tion, and residential land uses that occupy the land surface and define the existing visual landscape of 
the field. The coastal plain’s flat terrain has been heavily altered by grading, development, and redevel-
opment, with little unaltered open space remaining. The only prominent upland elevation in the vicinity 
of the field is to the west, on the Palos Verdes Peninsula. 

Notwithstanding the flat terrain, view distances within the defined area of the Wilmington Oil and Gas 
Field are limited by the presence of structures. The urban setting presents an array of surfaces, colors, 
and forms typical of a developed American cityscape. Views of the Wilmington Oil and Gas Field from 
the Palos Verdes Peninsula uplands are blocked by structures and vegetation, owing to extensive devel-
opment of the elevated land. Views toward the field available from here are generally limited to 
sightlines looking east along roads leading to the lowlands. The views would be dominated by the urban 
scene below, which presents to the viewer a textured, multi-form, multi-colored landscape comprised 
largely of structures, vehicle, roads, and landscaping. Oil and gas facilities would not stand out visually. 

11.1.3.2 Study Region 1: Inglewood Oil and Gas Field 

A typical area in Study Region 1 is exemplified by the Inglewood Oil and Gas Field in Baldwin Hills. Topo-
graphically, the Baldwin Hills rise above the surrounding terrain and are visible from locations through-
out the Los Angeles basin. The landscape has been heavily altered through the removal of vegetation 
and the construction of access roads, well pads, pipelines, tank farms, and processing areas. Views of 
the field typically include storage tank farms, mazes of interconnecting above-ground pipelines, and con-
spicuous steep cut and fill slopes with sparse or no vegetation. Owing to the hilly terrain, the steepness 
and heights of slopes, and urban development, the extent of public views of the field from roadways 
passing through or around the Baldwin Hills can be limited. However, the field is highly visible from 
some surrounding roads and areas. La Cienega Boulevard and Fairfax Avenue pass through the field, 
which is visible on both sides of these roads. 

Over time, development has now occurred around this once remote field. In the last decade, Los Angeles 
County created the Baldwin Hills Community Standards District to begin to address impacts to visual 
resources and other resources (Los Angeles County Department of Regional Planning, 2008). Future field 
development is required to comply with the mitigation measures identified as applying to the district. 
These include landscaping to beautify and screen operations; consideration of site visibility in the site 
plans developed for new wells or the deepening of existing wells; restoration of disturbed areas not 
required for future use; use of approved non-reflective colors or surface treatments on structures; removal 
of unused or abandoned equipment that will not be used in the future; use of low-profile or submersible 
pumping units where feasible for new wells; and screening or focusing of new lighting sources to pre-
vent off-site light spillover effects. A particular focus is on visual impacts in viewsheds that extend 
outside of the field to public parklands and residential areas. The District is relatively new and standards 
imposed apply principally to new activities; it will take time for changes to have a noticeable beneficial 
effect. 
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11.1.3.3 Study Region 2: Sespe Oil and Gas Field 

Sespe Oil and Gas Field covers approximately 16,000 acres in Ventura County north of the City of Fill-
more. A large part of the field is in Los Padres National Forest (LPNF). The field includes a mix of private 
properties as lands under the jurisdiction of three federal agencies: U.S. Department of Agriculture 
National Forest Service (USFS), Bureau of Land Management (BLM), and U.S. Fish and Wildlife Service 
(USFWS). Oil operations on the federal portions of the field are administered by the BLM in coordination 
with the USFS. The Ventura County General Plan designates the area as Open Space and Agriculture. 

Discovered in 1887, the Sespe Oil and Gas Field currently has over 300 wells, more than 200 of which are 
active. Approximately half of the active wells are on LPNF and half on private land. Since the 1960s, over 
300 hydraulic fracturing operations have been performed in the field. The wells occur primarily in the 
eastern half of the field, in an approximately one-mile-wide by 3-mile-long finger of private land that 
extends north into LPNF near Fillmore, and on nearby federal lands to the west of the private holdings. 

The field is situated in the lower foothills of the Transverse Range. Figure 11.4-6 (Conservation lands in 
Sespe Oil and Gas Field) in EIR Section 11.04 (Biological Resources – Terrestrial Environment) shows the 
topography of the site and the various conservation land uses on and near the field. The rugged land-
scape is characterized by steep slopes, sparse vegetation, and a complex array of valleys and hill tops. 
The Hopper Mountain National Wildlife Refuge is located in the southeast corner of the field. The 
53,000-acre Sespe Condor Sanctuary occupies LPNF lands west, north, and east of the privately held 
land and encompasses over half of the field area. The sanctuary, which is closed to the public, is part of 
the larger 220,000-acre Sespe Wilderness. Much of Sespe Creek on LPNF has been designated as a Wild 
and Scenic River; a segment of the creek is within the western boundary of the oil and gas field, but is 
remote from any wells. The California Department of Fish and Wildlife (CDFW) maintains the Coldwater 
Canyon Ecological Reserve, which is traversed by the creek and is situated in the Wilderness. BLM land 
occurs as discontinuous aggregations of parcels in the southern portion of the field, interspersed with 
private holdings. 

Within and adjacent to the field, view distances are limited by the nature of the topography and the dis-
tance between public vantage points and the field itself. Limited off-site views of Sespe Oil and Gas Field 
are available looking from the south, in the vicinity of Fillmore and from nearby roads and highways; 
however, the intervening topography blocks most views. The field is dominated by the rugged terrain, 
which presents the viewer a textured, multi-form, multi-colored landscape, with a few roads along hill 
slopes and ridges and scattered well pads. Roads appear similar in nature to fire access roads typical of 
California’s hill and mountain areas. There are no through roads and the roads into the area are largely 
unimproved and maintained privately or by the Forest Service. 

11.1.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria for analysis of the Wilmington and Sespe fields are the 
same as described in EIR Section 10.1.4. 

11.1.5 Impact Analysis and Mitigation Measures 

11.1.5.1 Study Region 1: Wilmington Oil and Gas Field 

As discussed in EIR Chapter 13, production and drilling of new wells in the Wilmington field is antici-
pated to decline over the next 10 years, with no more than approximately 100 wells drilled in the field in 
any given year. Fewer than 20 wells in the field would be hydraulically fractured annually, and all would 
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be at THUMS/Long Beach Unit operated by Occidental Long Beach, Inc. (Oxy). Well stimulation to exist-
ing wells would also occur on a limited basis at the THUMS/Long Beach Unit, but is not anticipated to 
occur elsewhere in the field. Acid matrix stimulation and acid fracturing are not anticipated to be used 
for well completion during future operations at the Wilmington Oil and Gas Field. 

Impact AES-1 Well stimulation activities would have a substantial adverse effect on scenic vistas 

Well stimulation in the Wilmington field is expected to occur from the four artificial THUMS islands in 
San Pedro Bay, off Long Beach, California. Built in 1965, the THUMS islands were designed to harmonize 
with the coastal environment. Drilling rigs operating on the islands and other above-ground equipment 
are camouflaged or screened. Wellheads and pipelines are located below the islands' surface and are 
not visible from shore. As with well stimulation in other existing fields, well stimulation activity would 
typically be of short duration. Materials and equipment not already on the islands would be delivered by 
barge or workboat. Well stimulation activities would be largely if not fully screened from view. There-
fore, any potential effect on any scenic vistas would be temporary, with well stimulation treatments in 
the Monterey Formation likely lasting somewhat longer than elsewhere because of the increased num-
ber of treatments (e.g., 20 vs 6) conducted at a well. No visual impact mitigation is required and visual 
resource impacts from well stimulation in the Wilmington Oil and Gas Field would be less than signifi-
cant (Class III). 

Impact AES-2 Well stimulation activities would substantially alter or damage scenic resources 

Well stimulation is a temporary activity that leaves the well-head site much as it appeared before the 
stimulation activity took place. Because stimulation work would be temporary and largely hidden from 
view, there would be no substantial change in scenic resources and no visual impact mitigation would be 
required. Impacts would be less than significant (Class III) 

Impact AES-3 Well stimulation activities would substantially degrade the existing visual character or 
quality of a site and its surroundings. 

No permanent visible changes would occur as a result of well stimulation and the existing visual charac-
ter or quality of the area at and around the well head would not be degraded. Visual impacts would be 
less than significant (Class III) and no mitigation would be required. 

Impact AES-4 Well stimulation activities would create new sources of substantial light and glare 

Stimulation work typically occurs during daylight hours because each stimulation event is of relatively 
short duration and the entire operation can typically be completed in a matter of days. 

If night work occurs, lighting for safety would be required but would occur at the site only on a tempo-
rary basis until the work was completed. Windshields and other reflective surfaces on vehicles and equip-
ment can reflect sunlight, causing glint or glare to observers who are located at a position where the sun 
angle and reflective surface alignment are such that reflected light is aimed at the observer. 

Given that the THUM islands are offshore, that most if not all operations would be shielded, and that the 
ocean surface is highly reflective itself, any glint or glare would be temporary and not inconsistent with 
existing visual conditions. No mitigation would be required and any light or glare impacts would be less 
than significant, (Class III). 
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11.1.5.2 Study Region 1: Inglewood Oil and Gas Field 

Since its discovery in 1924, the 1,000-acre Inglewood field has had over 1,600 wells drilled in it. Over 
time, the area around the field has become developed, principally in residential, commercial, and recre-
ational uses. The Baldwin Hills Community Standards District EIR (Los Angeles County Department of 
Regional Planning, 2008) identifies a number of mitigation measures applicable to the Inglewood Oil and 
Gas Field located in the Baldwin Hills. These include measures to address visual impacts to public view-
sheds in this urban setting. Similar measures likely would be appropriate for new fields visible from resi-
dential areas, parks, overlooks, and state or federal scenic highways or locally designated scenic roads. 

The Baldwin Hills visual impact mitigation measures are summarized below. Individual plans called for 
are subject to review and approval by the county: 

 Landscaping: 

– Native vegetation to be planted at the periphery of the property to beautify and screen operations 
from adjoining residential, recreational, institutional areas or adjacent public streets or highways. 

– Landscaping Plan to be prepared addressing screening, irrigation and planting protocols. 

– Landscaping at the site to be inspected regularly and maintained in good condition. 

 For sites where new wells are drilled or existing wells deepened: 

– Prepare a Site Plan application that considers local terrain conditions and addresses the potential 
visibility of existing and proposed production facilities from nearby sensitive residential and recrea-
tion areas. 

– Prepare a Screening Plan to ensure that disturbed/graded terrain surfaces at the drill site are placed 
in a clean condition and the area is landscaped with appropriate vegetation so as to screen from 
public view to the maximum extent possible the well site and any tanks and other permanent equip-
ment installed. 

– Visible structures to be painted non-reflective earth-tone colors or otherwise surfaced with a color 
and or textured compatible with the surrounding area. Existing in-use facilities are to be painted in 
approved non-reflective earth-tone colors. 

 Prepare and implement an unused or abandoned equipment Removal Plan: 

– Identify all equipment at the site that is no longer in service or planned for future use 

– Establish a schedule for removal of the equipment, including equipment, production facilities, and 
above ground piping. 

– All production facilities that have reached the end of their economic life properly decommissioned. 

– Areas not planned for future use restored and revegetated. 

 Submersible and low profile pumping units used for new wells where the production characteristics of 
the new well allow the use of such pumps. 

 Prepare a Lighting Plan: 

– New point lighting sources in support of nighttime operations screened and directed to prevent off-
site spillover lighting effects. 

– Outdoor lighting restricted to lights required by code for the lighting of building exteriors and for 
safety and security needs. 

– Light fixtures shielded and direct light to minimize light spill-over effects into adjacent areas. 
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Impact AES-1 Well stimulation activities would have a substantial adverse effect on scenic vistas 

Implementation of the Baldwin Hills Community Standards District requirements would ensure that 
impacts would be less than significant (Class III). Therefore, no additional mitigation for visual impacts 
associated with well stimulation in the Inglewood Oil and Gas Field have been identified in this EIR. 

Impact AES-2 Well stimulation activities would substantially alter or damage scenic resources 

As with Impact AES-1 above, implementation of the Baldwin Hills Community Standards District require-
ments would ensure that impacts would be less than significant (Class III). 

Impact AES-3 Well stimulation activities would substantially degrade the existing visual character or 
quality of a site and its surroundings. 

As with Impact AES-1 above, implementation of the Baldwin Hills Community Standards District require-
ments would ensure that impacts would be less than significant (Class III). 

Impact AES-4 Well stimulation activities would create new sources of substantial light and glare 

As with Impact AES-1 above, implementation of the Baldwin Hills Community Standards District require-
ments would ensure that impacts would be less than significant (Class III). 

11.1.5.3 Study Region 2: Sespe Oil and Gas Field 

The area around the Sespe Oil and Gas Field is sparsely developed and is primarily a low-vegetated land-
scape with steep and rugged terrain. The terrain limits views of the field from outside the field. Small 
areas of rural agriculture and scattered residential development are located adjacent to Sespe Creek just 
within the southern field boundary. The primary transportation corridor near the Sespe Oil and Gas Field 
is State Highway 126, which runs parallel to the field’s southern boundary, about 4 miles to the south. Sev-
eral secondary roads extend into the privately owned portion of the field. The secondary roads provide 
access to a network of dirt roads owned and maintained by the USFS.As discussed in EIR Chapter 7, the 
life cycle of an oil and gas well includes site preparation activities, drilling and well completion oper-
ations, testing and production, possibly stimulation and work overs, and eventually well plugging and 
abandonment. 

Oil and gas activity at Sespe Oil and Gas Field is expected to occur at current or slightly reduced levels in 
the future, with only a few wells drilled per year in the Sespe field, all of which would be hydraulically 
fractured. Sespe Oil and Gas Field currently has over 300 wells, more than 200 of which are active. No 
well stimulation treatments are anticipated to occur for existing wells; but they would occur on new 
wells. Visual impacts would be at the current level or, with declining production, at slightly reduced 
levels over time. 

Impact AES-1 Well stimulation activities would have a substantial adverse effect on scenic vistas 

Well stimulation activities would result in the same types of visual impacts as described for similar oper-
ations in existing fields (see EIR Section 10.1.5). Well stimulation is a temporary activity; the visual 
impacts would be limited to a few days. If stimulation is required at new wells, it would be of limited 
duration. In addition, any well stimulation operations at Sespe Oil and Gas Field likely would be con-
cealed from most off-site vantage points due to the mountainous terrain and distance between the 
wells on the field and public roads and residences. Therefore, the potential effect on any scenic vistas 
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would be temporary. No visual impact mitigation is required and visual resource impacts from well stim-
ulation at the field would be less than significant (Class III). 

Impact AES-2 Well stimulation activities would substantially alter or damage scenic resources 

The conditions of the visual landscape at and around a well site before and after well stimulation would 
be virtually the same. Well stimulation would require delivering materials and setting up the operation, 
which would then be demobilized and removed when the work is completed. Well stimulation is a tem-
porary activity with any visual impacts limited to a few days for typical well stimulations. The site where 
the work is performed would be essentially unchanged after the stimulation operation as compared to 
before the operation. Therefore, there would be no substantial alteration or damage to scenic 
resources. No visual impact mitigation is required and visual resource impacts from well stimulation at 
Sespe field would be less than significant (Class III). 

Impact AES-3 Well stimulation activities would substantially degrade the existing visual character or 
quality of a site and its surroundings 

The Sespe Oil and Gas Field has existing well pads and wells, wellheads, pumps, roads, pipelines, and tanks. 
These are part of the existing visual character of the field. Well stimulation is a temporary activity that 
would leave the visual landscape unchanged upon completion. Therefore, there would be no substantial 
degradation of the visual environmental and no visual impact mitigation would be required. Impacts would 
be less than significant (Class III). 

Impact AES-4 Well stimulation activities would create new sources of substantial light and glare 

Well stimulation typically is conducted during daylight hours because it is short duration and does not 
need to be a continuous operation. It is not expected that temporary night lighting would be required. If 
required, it would be on site for only a few nights. During the day, the presence of vehicles may create 
glint and glare from windshields or other reflective surfaces on vehicles or equipment. The visibility of 
well sites in Sespe Oil and Gas Field is limited and glint or glare would be created only when the angle of 
the sun is in a position relative to the reflective surface such that the reflected light would be directed at 
a viewer. As well, views from public location are distant. 

Given there would be few viewers, that most well sites are not readily visible from off site, that glint and 
glare occur over limited areas due to reflected light, and that the duration of the operation is limited to 
a few days, the impacts of any light and glare would not be substantial. There would be no need for miti-
gation and the impacts would be less than significant (Class III). 

11.1.6 Impact Significance Summary 

Table 11.1-1 provides a summary of the potential visual impacts associated with well stimulation treat-
ments within the Wilmington and Sespe fields. They are the same for each field. 
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Table 11.1-1. Summary of Impacts and Mitigation Measures – Aesthetics 

Impact AES-1. Well stimulation activities would have a substantial adverse effect on scenic vistas 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None (implementation of the Baldwin Hills Community Standards District requirements) 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact AES-2. Well stimulation activities would substantially alter or damage scenic resources 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None (implementation of the Baldwin Hills Community Standards District requirements) 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact AES-3. Well stimulation activities would substantially degrade the existing visual character or quality of a site 
and its surroundings 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None (implementation of the Baldwin Hills Community Standards District requirements) 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact AES-4. Well stimulation activities would create new sources of substantial light and glare 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None (implementation of the Baldwin Hills Community Standards District requirements) 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.2 Agriculture and Forestry Resources 

11.2.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Agriculture and Forestry Resources. EIR Section 11.2.2 presents relevant regulations and 
standards associated with this analysis. EIR Section 11.2.3 provides a description of the affected environ-
ment for Agriculture and Forestry Resources that is associated with the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields. EIR Section 11.2.4 provides the impact methodology and criteria used for this 
analysis, and EIR Section 11.2.5 describes the impacts associated with well stimulation treatments in 
these three fields, including proposed mitigation measures. EIR Section 11.2.6 provides a summary of 
the impacts identified and their significance, as detailed in EIR Section 11.2.5. Please refer to EIR Chapter 
12 for the Agriculture and Forestry evaluation of the project’s alternatives, and EIR Section 13.4 for the 
evaluation of cumulative impacts associated with Agriculture and Forestry. The scoping comments that 
were received on the EIR as related to Agriculture and Forestry that have been considered in this analy-
sis are identical to those summarized in EIR Section 10.2.1 (Agriculture and Forestry, Introduction). Any 
relevant discussion and analysis in EIR Section 10.2 is incorporated herein to support conclusions about 
the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.2.2 Regulatory Setting 

See EIR Section 10.2.2 (Agriculture and Forestry, Regulatory Setting) for additional State and federal 
regulations. 

11.2.2.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field covers areas under the jurisdiction of the City of Long Beach; Port of 
Long Beach; City of Los Angeles; Port of Los Angeles; and City of Carson. There is no designated Farm-
land or forested land within the Wilmington Oil and Gas Field. Therefore, any local policies related to these 
resources would not be applicable. 

11.2.2.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field occupies about 850 acres of the Baldwin Hills in an unincorporated area 
of Los Angeles County (see Figure 11.0-1 [Inglewood Oil and Gas Field]). The surface of the field is 
heavily developed, and much of the vegetation that remains on the site has been disturbed by oil and 
gas development operations (MRS, 2008). The majority of the Inglewood Oil and Gas Field is zoned low- 
to medium-density residential, with industrial and open space designations as well (see EIR Section 
11.16.3, Land Use and Planning). There is no forestland or agricultural land within the Inglewood Oil and 
Gas Field. 

11.2.2.3 Study Region 2: Sespe Oil and Gas Field 

Los Padres National Forest Plan. The National Forest Management Act requires revision of forest plans 
every 10 to 15 years. The latest revision of the Los Padres National Forest Plan was approved in Septem-
ber 2005 (USFS, 2005a). The Los Padres National Forest Plan is intended to protect water, wilderness, 
wildlife, recreation, scenic landscapes, and heritage resources (USFS, 2005b). The Revised Forest Plan 
addresses coordination of multiple uses (e.g., recreation and environmental education opportunities, 
forest health and management, air, soil and water quality, watershed, and wildlife) and the sustained 
yield of forest products and services [16 USC 1604(e)]. The Sespe Oil and Gas Field is in a designated Oil 
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and Gas Exploration and Development Area land use zone under the Forest Plan. Forest Goal 4.1a of the 
Los Padres National Forest Land Management Plan directs the Forest Service to administer mineral and 
energy resource development while protecting ecosystem health (USFS, 2005c). 

11.2.3 Affected Environment 

11.2.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Study Region 1, along the coast of San Pedro Bay in 
Los Angeles County, as is shown in Figure 11.0-1. There is no agricultural land or forest land within the 
Wilmington Oil and Gas Field. 

11.2.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field, also located in Study Region 1, is in the Baldwin Hills area of the Los 
Angeles basin. There is no agricultural land or forest land within the Inglewood Oil and Gas Field, but 
there are 7.6 acres of forest land within a 0.25-mile buffer surrounding the Inglewood Oil and Gas Field. 

11.2.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas field is in Study Region 2 within the Ventura Basin (see Figure 5-9) and the Monte-
rey Formation. The field covers areas managed by the USFS, BLM, and U.S. Fish and Wildlife Service 
(USFWS), as well as private property. Approximately 12,218 acres of the Sespe Oil and Gas Field are 
within the jurisdictional boundaries of USFS Los Padres National Forest, of which approximately 9,700 
acres are private inholdings. A small area of rural agriculture adjacent to Sespe Creek lies just within the 
southern field boundary. 

The Los Padres National Forest has a Livestock Grazing Program, including 141 grazing allotments, of 
which 101 are active. Los Padres National Forest also supplies the public with forest products, including 
fuelwood, Christmas trees, posts, and other plant materials. In the portion of the field not within Los 
Padres National Forest, there are 73 acres of Farmland Mapping and Monitoring Program (FMMP) desig-
nated Farmland of Local Importance and 3,724 acres of Grazing Land within the field. There are also 594 
acres of Non-Prime Williamson Act lands. The area where oil and gas exploration and production occurs 
is primarily grazing land. 

11.2.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.2.4 (Agriculture and Forestry, Impact Methodology and Significance Criteria) 
for discussion of impact methodology and significance criteria. 

11.2.5 Impact Analysis and Mitigation Measures 

Please see EIR Section 10.2.5 (Agriculture and Forestry, Impact Analysis and Mitigation Measures) for 
general discussion of the EIR impact analysis. 

11.2.5.1 Study Region 1: Wilmington Oil and Gas Field 

There is no designated Farmland or forested land within the Wilmington Oil and Gas Field, so there 
would be no impacts to Agriculture and Forestry Resources and Impacts AGF-1 to AGF-5 would not apply 
(Class IV). 
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11.2.5.2 Study Region 1: Inglewood Oil and Gas Field 

There is no designated Farmland or forested land within the Inglewood Oil and Gas Field, so there would 
be no impacts to Agriculture and Forestry Resources and Impacts AGF-1 to AGF-5 would not apply 
(Class IV). 

11.2.5.3 Study Region 2: Sespe Oil and Gas Field 

In the next 25 years, only a few wells will be drilled per year in the Sespe Oil and Gas Field, all of these 
wells would be hydraulically fractured. It is anticipated that no well stimulation treatments will be 
requested for already existing wells within the field going forward. 

Ten wells within the Sespe Oil and Gas Field have been used for hydraulic fracturing in the past three 
years. 

Impact AGF-1 Convert a substantial amount of Prime Farmland, Unique Farmland, or Farmland of 
statewide Importance (Important Farmland), as designated by the Farmland Mapping 
and Monitoring Program, to non-agricultural use 

There are 73 acres of FMMP-designated Farmland of Local Importance and 3,724 acres of Grazing Land 
within the Sespe Oil and Gas Field. Depending on the location of well stimulation treatment projects and 
associated facilities (e.g., access routes, staging areas, water wells), project construction activities may 
convert Grazing Land or Farmland of Local Importance to non-agricultural use. 

Based on the projected number of new wells and pipelines, some previously undisturbed land would be 
affected by construction activities. 

If Farmland of Local Importance would be affected, Mitigation Measures AGF-1a (Minimize Impacts to 
Important Farmland), AGF-1b (Develop an Agricultural Resources Protection Plan), and AGF-1c (Com-
pensate for Loss of Important Farmland) would minimize impacts related to conversion to non-
agricultural use. Mitigation Measure AGF-1a requires minimizing paving and ground-disturbing activities 
in agricultural areas and coordinating with relevant counties and stakeholders. Mitigation Measure 
AGF-1b requires development of Agricultural Resources Protection Plans to protect agricultural soils and 
facilitate restoration of agricultural areas after oil and gas operations are decommissioned. In cases 
where Farmland cannot be avoided, Mitigation Measure AGF-1c requires the permanent preservation of 
off-site Farmland. Mitigation measures would not be required for Grazing Land. 

Assuming that either DOGGR, Ventura County, or a federal or another local Lead Agency implements 
these or more stringent mitigation measures, in conjunction with the noticing requirements stipulated 
by PRC Section 1783.2 (Neighbor Notification, Duty to Hire Independent Third Party) of DOGGR’s pro-
posed permanent regulations (see EIR Table 2-6 (Language of the October 9, 2014, Proposed Permanent 
Regulations)), impacts related to conversion of designated farmland would be reduced to a level of less 
than significant level (Class II). These impacts would be less than significant because ground disturbance 
within agricultural fields would be minimized; agricultural soils would be protected and restored; and 
where permanent impacts cannot be avoided, off-site farmland would be permanently preserved as 
compensation for farmland loss. 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-1c Compensate for Loss of Important Farmland. (Full text in EIR Section 10.2.5.) 
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Impact AGF-2 Conflict with existing zoning for agricultural use or with Williamson Act contracts 

The areas of the Sespe Oil and Gas Field is zoned as Open Space, requiring a conditional use permit for oil 
and gas exploration and production; therefore, Mitigation Measure AGF-2a (Ensure Compatibility with 
Agricultural Zoning) would not be necessary. There are 594 acres of Non-Prime Williamson Act lands in the 
Sespe Oil and Gas Field. 

Mitigation Measure AGF-2b requires that applicable projects be compatible with Williamson Act con-
tracts. With the implementation of this measure, impacts related to Williamson Act conflicts would be 
less than significant (Class II). 

MM AGF-2b Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act Con-
tracts. (Full text in EIR Section 10.2, Agriculture and Forestry Resources.) 

Impact AGF-3 Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

Under the Los Padres National Forest Plan, the Sespe Oil and Gas Field is zoned for oil and gas explora-
tion. The areas of the field under County jurisdiction are zoned Open Space and are subject to condi-
tional use permit requirements and the oil and gas standards in the Non-Coastal Zoning Ordinance of 
Ventura County. Therefore, there would be no conflict with existing zoning (Class IV). 

Impact AGF-4 Result in the loss of forest land or conversion of forest land to non-forest use 

There is forest land throughout the Sespe Oil and Gas Field. Depending on the location of well stimula-
tion treatment projects and associated facilities (e.g., access routes, staging areas, water wells), project 
construction activities may convert forest land to non-forest use. 

Based on the projected number of new wells and pipelines, some previously undisturbed land would be 
affected by construction activities. 

Where forest land would be affected, Mitigation Measures AGF-4a (Minimize Impacts to Forest Land), 
AGF-4b (Develop a Forest Land Protection Plan), and AGF-4c (Compensate for Loss of Forest Land) would 
minimize impacts related to conversion of forests. Mitigation Measure AGF-4a requires minimizing paving 
and ground-disturbing activities in forested areas and coordinating with relevant counties, agencies, and 
other stakeholders. Mitigation Measure AGF-4b requires development of Forest Land Protection Plans to 
facilitate restoration of forested areas after oil and gas operations are decommissioned. In cases where 
forest land cannot be avoided, Mitigation Measure AGF-4c requires the permanent preservation of off-
site forest land. With the implementation of these measures, impacts would be less than significant. 

Assuming that DOGGR, Ventura County, the federal, or another local Lead Agency implements these or 
more stringent mitigation measures, in conjunction with the noticing requirements stipulated by Section 
1783.2 (Neighbor Notification, Duty to Hire Independent Third Party) of DOGGR’s proposed permanent 
regulations (see EIR Table 2-5 [Language of the June 13, 2014 Proposed Permanent Regulations]), impacts 
related to conversion of forest land to a non-forest use would be reduced to less than significant 
(Class II). Under the mitigation measures and regulations, ground disturbance within forested areas 
would be minimized; soils would be protected and restored; and where permanent impacts cannot be 
avoided, off-site forest land would be permanently preserved as compensation for loss of forests. 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 
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Impact AGF-5 Directly or indirectly impair the use of agricultural land or forest land 

Based on the projected number of new wells and pipelines, some previously undisturbed land would be 
affected by construction activities. 

Depending on the location of well stimulation treatment projects and associated facilities (e.g., access 
routes, staging areas, water wells), project activities may adversely affect surrounding forest land or 
agricultural land. Direct impacts could include conversion of timberland or agricultural land to non-
timber or non-agricultural use (covered under Impact AGF-1); mortality or injury of livestock animals; 
interference with agricultural or timber operations; and disturbance of livestock animals or damage to 
crops or timber trees from noise, dust, or accidental releases of hazardous materials. Indirect impacts 
may include effects from erosion, sedimentation, introduction of invasive exotic species, or increased 
competition for water resources. 

Potential groundwater and surface water quality impacts at the Sespe Oil and Gas Field are described in 
EIR Sections 10.11 and 11.14 (Ground Water Resources) and 10.12 and 11.15 (Surface Water Resources). 
Well stimulation treatments will be subject to DOGGR’s proposed permanent regulations as required 
under SB 4. Depending on the source of water used for well-stimulation treatment, projects may affect 
the availability of surface and groundwater for agricultural use. Well stimulation projects may also con-
taminate surface or groundwater. While the principal components of hydraulic fracturing fluids are non-
toxic, specific hydraulic fracturing fluids may contain constituents that may be toxic to livestock and 
could contaminate or affect production of agricultural crops or timber. 

Project-related materials that could contaminate surface water include, but are not limited to, hydraulic 
fracturing fluids, produced water, crude oil, methane or other dissolved gases, crude oil mixed with 
hydraulic fracturing fluid or produced water, and fuels, lubricants, or other fluids that could leak from 
equipment. Potential contamination may result from spills on the project site or away from the site 
(e.g., during transportation of project materials or wastewater, or from pipeline failure). Ground water 
contamination would affect livestock and crops if the contaminated source is used for agricultural oper-
ations. The distance within which groundwater or wells could be affected would be site-specific, 
dependent on the groundwater resource extent and flow characteristics. 

Mitigation Measures AGF-1a, AGF-1b, AGF-4a, and AGF-4b would reduce impacts specific to agricultural 
and forestry resources, as described under Impacts AGF-1 and AGF-4. Further, implementation of Miti-
gation Measure AQ-2c (Reduce Emissions from Dust-Causing Activities) would reduce fugitive dust. The 
use of agricultural or forest land could be impaired (Impact AGF-5) by some actions or practices. The fol-
lowing mitigation measures would all protect water resources: BIOT-2a (Prevent Hazards to Fish and Wild-
life); HAZ-1a (Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Discharges 
of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical Barrier on the Ground 
Surface at the Site Pad for All Production Facilities, Regardless of the Amount of Time They Are in Place, 
Prior to Moving in Hazardous Materials and Manage Surface Water Runoff and Drainage on the Barrier 
Using Best Management Practices); GW-4b (Install a Well Seal Across Protected Groundwater for New 
Wells Subject to Well Stimulation TreatmentsInstall a Full Length Seal between the Casing String and the 
Wellbore for Wells within the Boundaries of a DWR Groundwater Basin); and SWR-1a (Stormwater Pollu-
tion Prevention Plan); Mitigation Measure TR-1a would require preparation and implementation of a 
Traffic Plan. With the implementation of these measures or more stringent measures by the local Lead 
Agency, it is anticipated that potential environmental impacts would be reduced to a less than signifi-
cant level (Class II), and therefore, associated impacts to agricultural or forest land would likewise be 
less than significant (Class II). 
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MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF 4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

11.2.6 Impact Significance Summary 

Table 11.2-1 summarizes agriculture and forestry impacts with their level of significance and required 
mitigation measures. As shown in the table, there would be no Agriculture and Forestry Resources 
impacts at the Wilmington field.  

Table 11.2-1. Summary of Impacts and Mitigation Measures – Agriculture and Forestry Resources 

Impact AGF-1. Convert Prime Farmland, Unique Farmland, or Farmland of statewide Importance (Important 
Farmland), as designated by the Farmland Mapping and Monitoring Program, to non-agricultural use. 

Wilmington Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) AGF-1a: Minimize Impacts to Important Farmland 
AGF-1b: Develop an Agricultural Resources Protection Plan 
AGF-1c: Compensate for Loss of Important Farmland 
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Table 11.2-1. Summary of Impacts and Mitigation Measures – Agriculture and Forestry Resources 

Impact AGF-2. Conflict with existing zoning for agricultural use or with Williamson Act contracts. 

Wilmington Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) AGF-2b: Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act 
Contracts 

Impact AGF-3. Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or timberland zoned 
Timberland Production. 

Wilmington Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 

Impact AGF-4. Result in the loss of forest land or conversion of forest land to non-forest use. 

Wilmington Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class IIClass IV 

Mitigation Measure(s) AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AGF-4c: Compensate for Loss of Forest LandNone Required 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AGF-4c: Compensate for Loss of Forest Land 

Impact AGF-5. Directly or indirectly impair the use of agricultural land or forest land 

Wilmington Oil and Gas Field  

Impact Significance  Class IV  

Mitigation Measure(s) None required 
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Table 11.2-1. Summary of Impacts and Mitigation Measures – Agriculture and Forestry Resources 

Inglewood Oil and Gas Field  

Impact Significance  Class II for well stimulation activities on or within 1,500 feet of forest land 

Mitigation Measure(s) AGF-1a: Minimize Impacts to Important Farmland 
AGF-1b: Develop an Agricultural Resources Protection Plan 
AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
BIOT-2a:  Prevent Hazards to Fish and Wildlife 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a 
Physical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials 
and Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a:  Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
TR-1a: Prepare Traffic Plan 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) AGF-1a: Minimize Impacts to Important Farmland 
AGF-1b: Develop an Agricultural Resources Protection Plan 
AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
BIOT-2a:  Prevent Hazards to Fish and Wildlife 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a 
Physical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials 
and Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a:  Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
TR-1a: Prepare Traffic Plan 
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11.3 Air Quality 

11.3.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for air quality. The scoping comments that were received on the EIR as related to Air Quality 
and that have been considered in this analysis are identical to those summarized in EIR Section 10.3.1. 
Any relevant discussion and analysis in EIR Section 10.3 is incorporated herein to support conclusions 
about the significance of impacts. 

11.3.2 Regulatory Setting 

See EIR Section 10.3.2 for the regulatory setting for air quality within the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields. 

11.3.3 Affected Environment 

11.3.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Study Region 1, along the coast of San Pedro Bay in 
Los Angeles County, as is shown in Figure 11.0-1. The Wilmington field is 20,434 acres in size and lies 
within the following jurisdictions: City of Long Beach; Port of Long Beach; City of Los Angeles; Port of Los 
Angeles; and City of Carson. The City of Long Beach maintains the primary local jurisdiction over opera-
tions within the field. Neighboring cities include the City of Seal Beach to the east, the City of Signal Hill 
to the north, and the Cities of Torrance, Lomita, and Rancho Palos Verdes to the west. 

In total, more than 6,150 wells, including 3,400 land-based wells, have been drilled in the Wilmington 
field since onshore production began in 1932 (LBGO, 2014). The entire field is now under waterflood, 
and steamflooding has been implemented in some areas. Approximately 90 percent of the field’s 
original reserves were recovered by 2002. As a result, production has declined since the mid-2000s. The 
field produced 13 million barrels in 2011, 2 million barrels less than it produced in 2007. 

Occidental Long Beach, Inc. (Oxy) is the primary contractor in the Wilmington field with stake in 80 per-
cent of the properties overlying the field. Oxy’s wholly owned subsidiaries or major business units in the 
Wilmington field include THUMS Long Beach Company (THUMS) and Tidelands Oil Production Company 
(Tidelands). THUMS operates the primarily offshore portion of the Wilmington field (Long Beach Unit), 
which includes four man-made islands in Long Beach Harbor and onshore facilities, including Pier J. 
Tidelands’ operations are primarily onshore, but include wells that are horizontally drilled from piers 
onshore in the harbor area such that their bottom holes are located offshore in the Long Beach Harbor. 

Oil and gas are recovered through primary production, secondary water flooding, and steam flooding. 
Oxy’s current average daily production is shown in Table 11.0-1. 

Oxy operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year. Oxy has 
84 permanent on-site employees at Tidelands, 332 permanent on-site employees at THUMS, and two 
permanent on-site employees at Oxy Long Beach, Inc. The maximum number of daily on-site personnel, 
which is anticipated to occur approximately 245 days per year, is 350 people at Tidelands, 1,375 people 
at THUMS, and 10 people at Oxy Long Beach, Inc. (Oxy, 2014a). 

Associated infrastructure at the field includes gathering lines, pipelines, storage facilities, and substa-
tions. Within the Wilmington field, Oxy’s Pico facilities and the Andon Refinery lease encompass 10.9 
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acres, Tidelands’ Port facilities cover 150 acres, and the Long Beach Unit THUMS facilities encompass 
57.3 acres. The maximum annual water consumption is approximately 67,970 barrels at Tidelands, 
5,958,260 barrels at THUMS, and 500 barrels at Oxy Long Beach, Inc. (Oxy, 2014a) 

There are eight major oil refineries in the Wilmington area (see EIR Section 7.3.5). Onshore product from 
the Wilmington field is generally shipped by pipeline to one of the neighboring refineries. From the 
offshore THUMS wells, scheduled crude oil shipments are allotted and delivered each day and month to 
ExxonMobil through its pipeline (Kinder Morgan/Huntway & Torrance Refinery), Crimson 8-inch pipeline 
(Phillips 66, Valero, & Tesoro), Cardinal 10-inch pipeline (Conoco Phillips) (see Table 7.3-1 in EIR Section 
7.3.5) (Oxy, 2014c). 

11.3.3.2 Study Region 1: Inglewood Oil and Gas Field 

As shown in Figure 11.0-2, the Inglewood Oil and Gas Field is approximately 1,000 acres and located pri-
marily within the Baldwin Hills range, in a largely undeveloped area, other than oil and gas facilities, in 
unincorporated Los Angeles County. The field boundary also encompasses portions of the City of Los 
Angeles and the City of Culver City. Adjacent communities include Baldwin Hills, View Park, Blair Hills, 
Windsor Hills, and Ladera Heights. The 387-acre Kenneth Hahn State Recreation Area (SRA), which is 
managed by the Los Angeles Department of Parks and Recreation, is located in the Baldwin Hills range 
within and adjacent to the oil field. The Inglewood Oil and Gas Field is adjacent to residential areas and 
other urban land uses where emissions from the operations result in continuous human exposure. 

11.3.3.3 Study Region 2: Sespe Oil and Gas Field 

As shown in Figure 11.0-2, the Sespe Oil and Gas Field is approximately 16,058 acres in size and is 
located in Ventura County, north of the City of Fillmore and northeast of the City of Santa Paula. The 
Sespe field is comprised of land managed by the U.S. Forest Service (USFS), the BLM, and the U.S. Fish 
and Wildlife Service (USFWS), as well as private property. Approximately 12,218 acres of the Sespe field 
are within the jurisdictional boundaries of USFS Los Padres National Forest (LPNF), of which approxi-
mately 9,700 acres are private inholdings. The southeast corner of the field (1,050 acres) is located 
within the Hopper Mountain National Wildlife Refuge (NWR). In addition, 895 acres of the southern por-
tion of the Sespe field is located on three separate parcels of BLM-administered public land. The 
remainder of the field is located on private lands, south of the LPNF, in unincorporated Ventura County. 

As of 2014, there are over 300 active oil and gas wells within the Sespe field (see Figure 11.0-2) (DOC, 
2014). Seneca Resources Corporation (Seneca) is the primary well owner, operating 236 of the active 
production wells and producing an average annual rate of 438,000 barrels (bbls) of oil and 700 million 
cubic feet of natural gas. These wells also generate an average of 430,700 barrels of produced water per 
year. 

In addition to production wells, Seneca operates 12 injection wells used for hydraulic fracturing or the 
disposal of produced water or other substances resulting from extraction operations, waterflood, 
steamflood, and cyclic steam. Ten wells within the Sespe field have been utilized for hydraulic fracturing 
in the past three years. 

Overall, approximately 100 acres have been graded for Seneca’s oil and gas operations at the Sespe 
field. The average daily water use by Seneca is approximately 8,700 gallons with a maximum usage of 
42,000 gallons per day. Seneca annually uses up to approximately 2,254,315 gallons (6.5 acre-feet) of 
water, which includes water used for well stimulation treatments (Seneca, 2014). Water is supplied via 
pipeline from existing water wells. An unknown amount of additional water is also used by the other 
owners/operators in the field. 
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Seneca operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year, and 
has 12 permanent on-site employees. Seneca’s normal daily operations include a maximum of nine com-
pany employees and approximately 40 non-company personnel. During drilling, which occurs approxi-
mately 30 days per year, there are a maximum of nine company employees plus approximately 52 non-
company employees at the field. During well completion, which is estimated to occur approximately 30 
days per year, there are a maximum of approximately 11 company employees and 67 non-company 
employees at the field (Seneca, 2014). The other owners/operators also have associated personnel on 
site daily in the Sespe field. 

Seneca has applied to the USFS with a proposed action would include eight new wells on four separate 
existing well pads, 7,960 feet of new pipelines, installation of a 400-barrel welded emergency tank, a 
transfer pump, three pressure vessels, and master headers. Most of the new pipeline would be on exist-
ing well pads and existing roads, but approximately 285 feet of pipeline is proposed along undisturbed 
areas. The eight new wells are proposed to be hydraulically fractured as part of well completion. The 
project would be completed in two phases during two separate years, with all of the associated infra-
structure constructed during the first phase. 

Many of the well pads within the field are located on ridge tops with limited access. Existing USFS dirt 
roads, which were originally established for oil tanks and operations, extend into most areas of the field. 
These roads are now mainly used by USFS vehicles, but still provide the primary access to active oil and 
gas well operations and infrastructure. Infrastructure associated with the oil and gas wells include sub-
stations, storage facilities, gathering lines, and pipelines. From the field, the product is shipped by pipe-
line to refineries in the Los Angeles and San Francisco Bay areas, as described in EIR Section 7.3.5. 

11.3.4 Impact Methodology and Significance Criteria 

See EIR Section 10.3.4 for the methodology of air quality impact analysis and below for additional signifi-
cance criteria relevant to the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.3.4.1 Study Region 1: Wilmington Oil and Gas Field 

Air pollution sources within the Wilmington Oil and Gas Field are within the jurisdiction of the SCAQMD. 
The significance criteria recommended by the SCAQMD include mass-based thresholds for criteria pol-
lutants, odor thresholds, and toxic risk and health hazard levels, along with the ambient air quality 
standards. The SCAQMD recommends using the following thresholds in the determination of whether a 
project may cause a significant air quality impact (SCAQMD, 2011): 

 ROG emissions exceeding 75 lbs./day (during construction-phases) or 55 lbs./day (operations); 

 NOx emissions exceeding 100 lbs./day (during construction-phases) or 55 lbs./day (operations); 

 PM10 emissions exceeding 150 lbs./day (during construction-phases) or 150 lbs./day (operations); 

 PM2.5 emissions exceeding 55 lbs./day (during construction-phases) or 55 lbs./day (routine 
operations); 

 Emissions of other criteria air pollutants at levels that may cause an exceedance of ambient air quality 
thresholds in SCAQMD Rule 1303, Table A-2, or SCAQMD Rule 403; 

 Emissions of TACs at levels that cause the incremental lifetime probability of contracting cancer to be 
greater than 10 in one million or an incremental Hazard Index of greater than 1.0; or 

 Emissions that create an odor nuisance pursuant to SCAQMD Rule 402 (SCAQMD, 2011). 
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11.3.4.2 Study Region 1: Inglewood Oil and Gas Field 

Air pollution sources within the Inglewood Oil and Gas Field are within the jurisdiction of the SCAQMD, 
subject to the same methodology and criteria identified for the Wilmington Oil and Gas Field. 

11.3.4.3 Study Region 2: Sespe Oil and Gas Field 

Air pollution sources within the Sespe Oil and Gas Field are within the jurisdiction of the VCAPCD. The 
significance criteria recommended by the VCAPCD include mass-based thresholds for criteria pollutants, 
odor thresholds, and toxic risk and health hazard levels, along with the ambient air quality standards. 
The VCAPCD recommends using the following thresholds in the determination of whether a project may 
cause a significant air quality impact (VCAPCD, 2003): 

 ROG emissions exceeding 25 lbs./day; 

 NOx emissions exceeding 25 lbs./day; 

 Emissions of other criteria air pollutants at levels that may cause an exceedance of any ambient air 
quality standard (state or federal), or may make a substantial contribution to an existing exceedance 
of an air quality standard; 

 Emissions of fugitive dust in quantities that cause injury, detriment, nuisance, or annoyance; 

 Emissions of TACs at levels that cause the incremental lifetime probability of contracting cancer to be 
greater than 10 in one million or an incremental hazard index of greater than 1.0 as identified through 
a health risk assessment; or 

 Project emissions that are found to be inconsistent with the AQMP and at levels of two pounds per 
day or greater of ROG or two pounds per day or greater of NOx (VCAPCD, 2003). 

The VCAPCD also recommends site-specific evaluation of odors associated with petroleum extraction, 
processing, storage, and non-retail marketing facilities if they occur within one mile of residential areas, 
schools, day care centers, playgrounds, retirement homes, convalescent homes, hospitals, and job sites 
(VCAPCD, 2003). 

11.3.5 Impact Analysis and Mitigation Measures 

11.3.5.1 Study Region 1: Wilmington Oil and Gas Field 

Production and drilling of new wells within the Wilmington Oil and Gas Field would decline over the next 
10 years (EIR Section 7.3.8). Hydraulic fracturing would be used for well completion each year on zero to 
20 new production wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation and acid fracturing 
would not be used. Well stimulation to already existing wells may also occur at the THUMS/Long Beach 
Unit but not elsewhere in the field. 

As in the existing conditions, emissions would occur due to hydraulic fracturing as a well stimulation 
treatment and due to new well drilling. EIR Table 10.3-26 and Table 10.3-27 show the combustion-
related emissions that would occur at Wilmington from equipment used during hydraulic fracturing 
events and for new well drilling for hydraulic fracturing. 

Correlation of Health Impacts to Project Emissions 

Adverse health impacts would be correlated to the potential increases of criteria air pollutant emissions 
caused by equipment and sources typical of well stimulation treatments, as described in EIR Section 
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10.3.5. Ozone precursors that are a result of venting or fugitive losses (ROG) and equipment or mobile 
source exhaust (ROG and NOx) contribute to: aggravation of respiratory and cardiovascular diseases; 
reduced lung function; increased cough and chest discomfort. The fugitive dust emissions (PM10 and 
PM2.5) contribute to: reduced lung function; aggravation of respiratory and cardiovascular diseases; 
increases in mortality rate; reduced lung function growth in children. Dust emissions could also exacer-
bate the potential exposure of people to valley fever. 

Emissions from oil and gas production and drilling at the Wilmington field would occur at reduced levels 
due to the anticipated declining level of activity. As in the existing conditions, emissions would occur due 
to hydraulic fracturing as a well stimulation treatment and due to new well drilling. These emissions 
would occur at the sites of many new production wells and existing wells. With overall emissions from 
well stimulation treatments and new well drilling activity within the Wilmington field continuing or 
declining, the emissions from oil and gas production would be within the level of activity assumed by the 
air quality plan and would not cause a potential conflict with local air quality plans. Similarly, continuing 
baseline activity or activity at slightly reduced levels within the Wilmington oil and gas field would not 
increase air pollutant emissions. The potential to expose sensitive receptors to substantial pollutant con-
centrations and create objectionable odors would continue as in the baseline. Even so, each new well 
stimulation treatment operation creates “new” emissions, which could be potentially significant, despite 
the fact that emissions at similar levels have been occurring previously. For this reason, although Impact 
AQ-1 would be a Class III: Less Than Significant Impact, the remaining air quality impacts would occur as 
shown under Impacts Common to All Study Regions (EIR Section 10.3.5). Mitigation measures identified 
for Impact AQ-2, Impact AQ-3, and Impact AQ-4 would be applicable within the field, and the resulting 
impacts after implementing mitigation would be significant and unavoidable (Class I). 

MM AQ-2a  Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Section 
10.3.5.) 

MM AQ-2c  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM AQ-3a Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls. (Full text in EIR Section 
10.3.5.) 

MM AQ-3b Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use Compati-
bility. (Full text in EIR Section 10.3.5.) 

MM AQ-4a Prepare and Implement an Odor Minimization Plan. (Full text in EIR Section 10.3.5.) 

MM AQ-4b Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility. (Full 
text in EIR Section 10.3.5.) 

11.3.5.2 Study Region 1: Inglewood Oil and Gas Field 

Production and drilling of new wells within the Inglewood Oil and Gas Field would occur at a rate of over 
50 new production and injection wells drilled in any given year (EIR Section 7.3.8). Hydraulic fracturing 
would be used for well completion each year for no more than 25 percent of the new production wells. 
Acid matrix stimulation and acid fracturing are not anticipated to be used for well completion during 
future operations in the Inglewood field. Well stimulation treatments would also be used on fewer than 
15 already existing wells per year. 
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Emissions would occur due to hydraulic fracturing as a well stimulation treatment and due to new well 
drilling. EIR Table 10.3-26 and Table 10.3-27 show the combustion-related emissions that would occur at 
Inglewood from equipment used during hydraulic fracturing events and new well drilling for hydraulic 
fracturing. 

Correlation of Health Impacts to Project Emissions 

Adverse health impacts would be correlated to the potential increases of criteria air pollutant emissions 
caused by equipment and sources typical of well stimulation treatments, as described in EIR Section 
10.3.5. Ozone precursors that are a result of venting or fugitive losses (ROG) and equipment or mobile 
source exhaust (ROG and NOx) contribute to: aggravation of respiratory and cardiovascular diseases; 
reduced lung function; increased cough and chest discomfort. The fugitive dust emissions (PM10 and 
PM2.5) contribute to: reduced lung function; aggravation of respiratory and cardiovascular diseases; 
increases in mortality rate; reduced lung function growth in children. Dust emissions could also exacer-
bate the potential exposure of people to valley fever. 

As with the other fields in Study Region 1, Impact AQ-1 would be a Class III: Less Than Significant Impact, 
and the remaining air quality impacts would occur as shown under Impacts Common to All Study 
Regions (EIR Section 10.3.5). Mitigation measures identified for Impact AQ-2, Impact AQ-3, and Impact 
AQ-4 would be applicable within the field, and the resulting impacts after implementing mitigation 
would be significant and unavoidable (Class I). 

MM AQ-2a  Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2c  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM AQ-3a Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls. (Full text in EIR Section 
10.3.5.) 

MM AQ-3b Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use Compati-
bility. (Full text in EIR Section 10.3.5.) 

MM AQ-4a Prepare and Implement an Odor Minimization Plan. (Full text in EIR Section 10.3.5.) 

MM AQ-4b Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility. (Full 
text in EIR Section 10.3.5.) 

11.3.5.3 Study Region 2: Sespe Oil and Gas Field 

Activity within the Sespe Oil and Gas Field would occur at a similar or slightly reduced level of produc-
tion, well stimulation, and abandonment. 

In particular, it is anticipated that only a few (up to four) wells will be drilled per year in the Sespe field 
over the next 25 years (EIR Section 7.3.8), all of which would be hydraulically fractured. Acid matrix stim-
ulation and acid fracturing are not anticipated to be used for well completion during future operations 
within the Sespe field. 
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As in the existing conditions, emissions would occur due to hydraulic fracturing as a well stimulation 
treatment and due to new well drilling. EIR Table 10.3-26 and Table 10.3-27 show the combustion-
related emissions would occur at Sespe from equipment used during hydraulic fracturing events and 
new well drilling for hydraulic fracturing. 

Correlation of Health Impacts to Project Emissions 

Adverse health impacts would be correlated to the potential increases of criteria air pollutant emissions 
caused by equipment and sources typical of well stimulation treatments, as described in EIR Section 
10.3.5. Ozone precursors that are a result of venting or fugitive losses (ROG) and equipment or mobile 
source exhaust (ROG and NOx) contribute to: aggravation of respiratory and cardiovascular diseases; 
reduced lung function; increased cough and chest discomfort. The fugitive dust emissions (PM10 and 
PM2.5) contribute to: reduced lung function; aggravation of respiratory and cardiovascular diseases; 
increases in mortality rate; reduced lung function growth in children. Dust emissions could also exacer-
bate the potential exposure of people to valley fever. 

Because each new well stimulation treatment operation creates “new” emissions, which could be 
potentially significant, Mitigation Measures are necessary. Lower future levels of activities anticipated in 
the VCAPCD air quality management plan would be inconsistent with a scenario of activity in the Sespe 
field remaining unchanged in the future. Accordingly, Impact AQ-1 would be a Class I: Significant and 
Unavoidable Impact for Sespe, and mitigation measures identified for Although Impact AQ-1 would 
apply. be a Class III: Less Than Significant Impact, tThe remaining air quality impacts would also occur as 
shown under Impacts Common to All Study Regions (EIR Section 10.3.5). Mitigation measures identified 
for Impact AQ-2, Impact AQ-3, and Impact AQ-4 would be applicable within the field, and the resulting 
impacts after implementing mitigation would be significant and unavoidable (Class I). 

MM AQ-1a  Improve Air Quality Planning Inventories and Local Control Measures. (Full text in EIR 
Section 10.3.5.) 

MM AQ-1b  Improve the Methodologies and Emission Factors Used in Inventory Development. 
(Full text in EIR Section 10.3.5.) 

MM AQ-2a  Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2c  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM AQ-3a Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls. (Full text in EIR Section 
10.3.5.) 

MM AQ-3b Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use Compati-
bility. (Full text in EIR Section 10.3.5.) 

MM AQ-4a Prepare and Implement an Odor Minimization Plan. (Full text in EIR Section 10.3.5.) 

MM AQ-4b Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility. (Full 
text in EIR Section 10.3.5.) 
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11.3.6 Impact Significance Summary 

Table 11.3-1 provides a summary of the potential air quality impacts for the programmatic level analysis 
of the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

Table 11.3-1. Summary of Impacts and Mitigation Measures – Air Quality 

Impact AQ-1. Conflict with or obstruct implementation of an applicable air quality plan 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III  

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) AQ-1a: Improve Air Quality Planning Inventories and Local Control Measures 
AQ-1b: Improve the Methodologies and Emission Factors Used in Inventory 
DevelopmentNone required 

Impact AQ-2. Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or 
contribute substantially to an existing or projected air quality violation 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
AQ-2c: Reduce Emissions from Dust-Causing Activities 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
AQ-2c: Reduce Emissions from Dust-Causing Activities 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
AQ-2c: Reduce Emissions from Dust-Causing Activities 

Impact AQ-3. Expose sensitive receptors to substantial pollutant concentrations 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls 
AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls 
AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.3 AIR QUALITY 

June 2015 11.3-9 Final EIR 

Table 11.3-1. Summary of Impacts and Mitigation Measures – Air Quality 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls 
AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Impact AQ-4. Create objectionable odors affecting a substantial number of people. 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-4a: Prepare and Implement an Odor Minimization Plan 
AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-4a: Prepare and Implement an Odor Minimization Plan 
AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-4a: Prepare and Implement an Odor Minimization Plan 
AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 
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11.4 Biological Resources: Terrestrial Environment 

This section briefly describes the key biological resources in the Wilmington, Inglewood, and Sespe Oil 
and Gas Fields (including buffer areas) identified for programmatic level analysis, describes potential 
effects of well stimulation treatment to those resources, and recommends a series of measures to avoid 
or minimize those impacts. The scoping comments that were received on the EIR, as related to Biological 
Resources (Terrestrial Environment), that have been considered in this analysis are identical to those 
summarized in EIR Section 10.4.1. Any relevant discussion and analysis in EIR Section 10.4 is incorpo-
rated herein to support conclusions about the significance of impacts in the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields. 

11.4.1 Introduction 

During the 60-day scoping period for the project, five public scoping meetings were conducted and writ-
ten comments were received from elected officials, agencies, organizations, and the public. Table 10.4-1 
of EIR Section 10.4 lists the issues of concern identified with respect to terrestrial biological resources, 
and describes where each issue is addressed in this EIR. A summary of the EIR’s scoping process is pro-
vided in EIR Chapter 16 (Public Participation and Noticing). None of the scoping comments apply specif-
ically to the programmatic level analysis of the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 
However, this section of the EIR considers each of the applicable comments in the context of program-
matic level analyses of the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.4.2 Regulatory Setting 

The State and federal laws and regulations applicable to biological resources in the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields are the same as summarized in EIR Section 10.4.2. The California 
Department of Fish and Wildlife (CDFW) is anticipated to use this EIR in its decision-making for subse-
quent project activities that may be subject to permitting or authorization under the California Endan-
gered Species Act or Lake and Streambed Alteration Program, described in EIR Section 10.4.2. Addition-
ally, the Wilmington Oil and Gas Field, located in Los Angeles County, is adjacent to two designated Sig-
nificant Ecological Areas (SEAs). Los Angeles County policy regarding SEAs is described below. Future 
well-stimulation projects may be subject to the laws and regulations listed in that section, as well as 
other local or site-specific requirements, depending on the project location. 

Los Angeles County Regulations – Significant Ecological Areas. The County of Los Angeles has estab-
lished Significant Ecological Areas (SEAs) to preserve a variety of biological communities for public edu-
cation, research, and other non-disruptive outdoor uses. The only designated SEA in the Long Beach/Los 
Angeles Harbor is Pier 400 on Terminal Island, for the California least tern nesting site (Los Angeles 
County, 2005), located just outside the Wilmington Oil and Gas Field. In addition, the Wilmington Oil and 
Gas Field buffer slightly overlaps the Harbor Lake Regional Park SEA. 

Los Angeles County Oak Ordinance. The County of Los Angeles General Plan directs the protection of 
native oaks within Los Angeles County. A permit is required to remove any native oak more than eight 
inches in diameter at breast height (dbh) or 25 inches or greater in circumference. Removed oak trees 
must be replaced at a ratio of 2:1 or greater. The Inglewood Oil and Gas Field supports some native 
oaks. 
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11.4.3 Affected Environment 

EIR Sections 11.4.3.1 through 11.4.3.3 describe the biological resources of the Wilmington and Ingle-
wood Oil and Gas Fields in Study Region 1 and the Sespe Oil and Gas Field in Study Region 2. The Wilm-
ington Oil and Gas Field includes both onshore and offshore areas; the Inglewood and Sespe Oil and Gas 
Fields are onshore only. This programmatic level analysis includes terrestrial biological resources (includ-
ing non-marine aquatic resources). The offshore element of Wilmington Oil and Gas Field, including the 
man-made islands, is analyzed at a programmatic level in EIR Section 11.5 (Biological Resources–Coastal 
and Marine Environment). See EIR Section 9.3 for additional information on the programmatic level 
analysis of specific oil and gas fields. 

Methods. Information on biological resources in the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields was gathered through reviews of aerial imagery, online databases, reports, and other documenta-
tion. No site visits or biological field surveys were conducted. Following are the primary sources of infor-
mation used: 

 The Dominguez Watershed Management Master Plan (LADPW, 2004), the Los Angeles River Master 
Plan (LADPW, 1996), the Gerald Desmond Bridge Replacement Final Environmental Impact Report 
(POLB, 2010), and the Devil’s Gate Reservoir Sediment Removal and Management Project Draft Envi-
ronmental Impact Report (Chambers Group, 2013) provided information on plant and wildlife species 
potentially found within the Wilmington Oil and Gas Field. 

 The Baldwin Hills Community Standards District Final Environmental Impact Report (MRS, 2008), the 
Kenneth Hahn State Recreation Area General Plan Amendment and Environmental Impact Report 
(CDPR, 2002), and the Biota of the Baldwin Hills (NHMLACF, 2001) provided information on plant and 
wildlife species potentially found within the Inglewood Oil and Gas Field. 

 The Hopper Mountain, Bitter Creek, and Blue Ridge National Wildlife Refuges Final Comprehensive 
Conservation Plan and Environmental Assessment (USFWS, 2013c) provided information on plant and 
wildlife species potentially found within the Sespe Oil and Gas Field. 

 The California Biodiversity Council map of California watersheds (CBC, 2014) was used to determine 
the major watersheds that encompassed each oil and gas field. 

 Biological connectivity information was obtained from maps and associated data from the California 
Essential Habitat Connectivity project (Caltrans and CDFW, 2010). 

 Data on Habitat Conservation Plans (HCPs) and Natural Community Conservation Plans (NCCPs) was 
obtained from CDFW’s California Regional Conservation Plans Map (CDFW, 2014c). 

 Maps of conservation lands were created using Geographic Information Systems (GIS) data from the 
California Protected Areas Database (CPAD; GreenInfo Network, 2014). 

 Information on potential future effects of climate change was derived from Projected Effects of Cli-
mate Change in California: Ecoregional Summaries Emphasizing Consequences for Wildlife, a report 
compiled by PRBO (Point Reyes Bird Observatory) Conservation Science (PRBO, 2011). 

 The California Natural Diversity Database (CNDDB) and California Native Plant Society Electronic 
Inventory (CNPSEI) databases were searched for special-status species data. For Wilmington Oil and 
Gas Field, the search consisted of the Torrance, San Pedro, Long Beach, Los Alamitos, and Seal Beach 
U.S. Geological Survey (USGS) topographic quads. For Inglewood Oil and Gas Field, the search consisted 
of the Beverly Hills, Hollywood, Venice, Inglewood, Los Angeles, and South Gate USGS topographic 
quads. For Sespe Oil and Gas Field, the search consisted of the Topatopa Mountains, Devils Heart Peak, 
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Cobblestone Mountain, Whitaker Peak, Santa Paula Peak, Fillmore, Piru, Val Verde, Lockwood Valley, 
Alamo Mountain, Black Mountain, Liebre Mountain, Santa Paula, Moorpark, Simi Valley East, and Simi 
Valley West USGS topographic quads. 

 Aerial and street-level imagery from Google Earth (Google, 2014) was used to identify geographic 
features. 

Biological resources were assessed within the boundaries of the oil and gas fields, plus a surrounding 
buffer area. For the Wilmington and Inglewood Oil and Gas Fields, located in urban settings, a one-
quarter-mile-wide buffer was used; for the Sespe Oil and Gas Field, located in a natural habitat area, a 
one-half-mile-wide buffer was used; see Figures 11.0-1 (Wilmington Oil and Gas Field), 11.0-2 (Ingle-
wood Oil and Gas Field), and 11.0-3 (Sespe Oil and Gas Field). In the following text, each oil and gas field 
plus its surrounding buffer area is referred to simply as the oil and gas field. 

The potential for special-status plant, fish, and wildlife species to occur within the boundaries of each of 
the oil and gas fields was analyzed. A special-status species may occur on a project site if its known geo-
graphic range includes part of the oil and gas field or adjacent parcels, and the general habitat require-
ments or environmental conditions (e.g., soil type, etc.) required for the species are present. The follow-
ing criteria were used to analyze potential for occurrence: 

 Present: The species has been reliably documented as present within the oil and gas field in the 
recent past. 

 High: The species has been documented within five miles of the oil and gas field and suitable habitat 
is found within the oil and gas field. 

 Moderate: Either the species has been documented within five miles of the oil and gas field, or suit-
able habitat is found within the oil and gas field and the oil and gas field is within the species’ known 
geographic range. 

 Low: There are no known records of the species within five miles of the oil and gas field, or the habi-
tat is marginal. 

 Minimal: There are no known records of the species within five miles of the oil and gas field, and 
there is no suitable habitat. 

Habitat conditions include soil type, elevation range, vegetation, and other factors relevant to each spe-
cies. The criteria above are general guidelines; a species’ potential for occurrence may be modified 
based on biological analysis of habitat quality, isolation, and other factors. 

11.4.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Study Region 1, along the coast of San Pedro Bay in 
Los Angeles County (see Figures 11.4-1 and 11.4-2). EIR Section 11.0 provides additional background 
information for this area. 

Vegetation and Habitat 

The Wilmington Oil and Gas Field is located within the coastal plain of the Los Angeles basin and also 
includes parts of the Port of Los Angeles and the Port of Long Beach, stretching approximately two miles 
offshore to encompass tidelands and open ocean (see Figure 11.4-1). 

The terrestrial portion of the Wilmington Oil and Gas Field is primarily developed urban and industrial 
land uses with little natural habitat. Several small community parks are present in the area, as well as 
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the Golden Shore Marine Biological Reserve (GSMBR), described below. The Los Angeles River and 
Dominguez Channel run through the Wilmington Oil and Gas Field; the San Gabriel River is just to the 
east (see Figure 11.4-2). 

Community parks and landscaped areas are vegetated with lawns and ornamental shrubs, trees, and 
palms. Vacant lots and other areas may have ruderal (weedy) vegetation. These vegetated areas provide 
habitat for common wildlife species such as California ground squirrel (Spermophilus beecheyi), Botta’s 
pocket gopher (Thomomys bottae), northern mockingbird (Mimus polyglottos), and western fence lizard 
(Sceloporus occidentalis). The beach area receives heavy recreational use and provides limited roosting 
and foraging habitat for common waterbirds and shorebirds such as western gull (Larus occidentalis) 
and ring-billed gull (L. delawarensis). 

The Los Angeles River enters the Wilmington Oil and Gas Field from the north and empties into the 
Pacific Ocean via Queensway Bay. In this area, the river has riprap banks and a soft bottom composed of 
a mix of sediment and stones (LADPW, 1996). The soft bottom (as opposed to a concrete-lined channel) 
allows the growth of willows (Salix spp.), cattails (Typha spp.), and sedges (Carex spp.), particularly in the 
area north of the midpoint between the Anaheim Street bridge and the Pacific Coast Highway bridge 
(LADPW, 1996; Chambers Group, 2013) (see Figure 11.4-2). South of this point, the tidal influence 
creates brackish water conditions that limit or prevent the growth of freshwater riparian vegetation, but 
plants adapted to higher salinity levels, such as California cord grass (Spartina foliosa) and pickleweed 
(Salicornia spp.), are present (Chambers Group, 2013). This vegetation is periodically removed by the Los 
Angeles County Public Works Department during maintenance of the channel and is also scoured away 
during flood events (LADPW, 1996). In addition to the wildlife species mentioned above, this area pro-
vides habitat for common riparian and aquatic species such as the Pacific chorus frog (Pseudacris 
regillus) and the non-native bullfrog (Rana catesbeiana) (LADPW, 1996). 

There are several roadway bridges over the portion of the Los Angeles River that lies within the Wilming-
ton Oil and Gas Field. These bridges are solid concrete and do not provide suitable roosting habitat for 
bats (Chambers Group, 2013). Biological surveys conducted along this portion of the Los Angeles River in 
2012 did not detect any special-status species other than a white-tailed kite (Elanus leucurus) flying 
through the area (Chambers Group, 2013). 

The Dominguez Channel enters the Wilmington Oil and Gas Field from the north and empties into Los 
Angeles Harbor via the Consolidated Slip (see Figure 11.4-2). The channel has a soft bottom and riprap 
banks. The banks are unvegetated except for ruderal species and non-native palm trees (LADPW, 2004). 
This area provides habitat for common wildlife species such as California ground squirrel, western grebe 
(Aechmophorus occidentalis), western gull, and ring-billed gull (LADPW, 2004). The Los Angeles River 
and Dominguez Channel also provide estuarine and freshwater aquatic habitat, discussed below. 

The Gerald Desmond Bridge carries traffic across the Back Channel to Terminal Island in the Port of Long 
Beach and provides potential roosting habitat for bats, including special-status bats (POLB, 2010). Other 
bridges and structures in the area may also provide bat roosting opportunities, as well as potential 
roosting and nesting areas for raptors, waterbirds, and songbirds. The American peregrine falcon (Falco 
peregrinus anatum) has been documented to nest on the Gerald Desmond Bridge and other bridges in 
the area (Aspen, 2013; POLB, 2010) (see Figure 11.4-2). 

The Golden Shore Marine Biological Reserve (GSMBR) is a restored 6.4-acre salt marsh created in 
1997-1998 as mitigation for other development in the area (City of Long Beach, 2014). The reserve is 
located along the terminal end of the Los Angeles River where it empties into Queensway Bay. The 
intertidal and subtidal wetlands in the reserve provide habitat for waterbirds and shorebirds such as 
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great blue heron (Ardea herodias), great egret (Ardea alba), willet (Tringa semipalmata), marbled godwit 
(Limosa fedoa), western grebe, black-necked stilt (Himantopus mexicanus), killdeer (Charadrius vocif-
erous), and western gull (Chambers Group, 2013). Over 100 species of birds have been observed in the 
reserve and vicinity, including a few special-status species (eBird, 2014), discussed below. 

The Wilmington Oil and Gas Field is within the Southern California Coast ecoregion (CDFW, 2014g) (see 
Figure 10.4-2). Please see EIR Section 10.4.3 for an explanation and description of ecoregions in 
California. 

Sensitive Vegetation and Habitat 

Southern Coastal Salt Marsh habitat, such as the restored wetland in the GSMBR, is a vegetation com-
munity of special conservation concern in California (CDFG, 2010; CDFW, 2014m). For an explanation of 
sensitive vegetation communities, please see EIR Section 10.4.3. 

Southern Coastal Salt Marsh habitat is composed of salt-tolerant wetland herbaceous and sub-shrub 
vegetation. This plant community forms moderate to dense cover up to three feet tall. This habitat is 
found along sheltered margins of inland bays, lagoons, and estuaries that are subject to regular tidal 
inundation by salt water (Holland, 1986). 

Plant species found during vegetation surveys in 2004-2005 at the GSMBR were pickleweed (Salicornia 
[virginica] pacifica), alkali heath (Frankenia salina), sea-lavender (Limonium californicum), marsh jaumea 
(Jaumea carnosa), saltwort (Batis maritima), and California cord grass. All of these are native species 
that were planted in the area during installation or subsequent maintenance of the habitat restoration 
project (Apodaca, 2005). 

Southern Coastal Salt Marsh is ranked as S2.1 by CDFW, meaning that it is very imperiled and at high risk 
of extinction due to very restricted range, very few populations, steep declines, or other factors (CDFG, 
2010). 

Vegetation along the Los Angeles River may also fall within the category of a wetland or riparian vegeta-
tion community of special conservation concern in California. However, the periodic removal of this veg-
etation during channel maintenance prevents the development of a mature community. 

There is relatively little natural habitat in the Wilmington Oil and Gas Field, and it is unlikely that any 
other sensitive vegetation communities are present. A biological field survey would be required to verify 
this. 

Wetlands, Aquatic Habitat, and Fish 

The Wilmington Oil and Gas Field is within the watersheds of the Los Angeles River, San Gabriel River, 
and Dominguez Channel (CBC, 2014). Portions of the Los Angeles River and the Dominguez Channel flow 
through the oil and gas field; the San Gabriel River is just to the east; see Figure 11.4-2. 

Wetland habitat is discussed above. Marine habitat is analyzed in EIR Section 11.5 (Biological Resources–
Coastal and Marine Environment). Please see EIR Section 10.4.3 for more information on wetlands and 
aquatic habitat. 

Within the Wilmington Oil and Gas Field, the Los Angeles River has riprap banks and a soft bottom 
composed of a mix of sediment and stones. There is a mix of fresh water, generally north of the mid-
point between the Anaheim Street bridge and the Pacific Coast Highway bridge, and brackish water, 
generally south of this point (LADPW, 1996). Biota of the lower river is likely to be marine organisms 
such as would be found in the adjacent Queensway Bay (LADPW, 2004). Fish species are discussed 
below. 
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Within the oil and gas field, the Dominguez Channel has a soft bottom with riprap banks. Tidal influence 
creates a brackish water or marine environment in most of the channel within the oil and gas field. The 
aquatic biota of the Dominguez Channel are mainly marine organisms such as would be found in the 
adjacent Los Angeles Harbor (LADPW, 2004). Fish species are discussed below. 

The San Gabriel River is just outside the boundaries of the oil and gas field proper but the mouth of the 
river falls within the buffer area (see Figure 11.4-2). The mouth of the river is marine-influenced, and the 
biota is likely to be similar to that of the mouth of the Los Angeles River. Although this section of the EIR 
does not include an analysis of marine biota, a notable resource in the mouth and lower portion of the 
San Gabriel River is a colony of green sea turtles (Chelonia mydas), often associated with the warm 
water discharge from an electric generating station (Aspen, 2013). The green sea turtle is federally listed 
as threatened. 

Fish. Marine fish are not addressed in this section; see EIR Section 11.5 (Biological Resources–Coastal 
and Marine Environment) for analyses of marine biological resources. The paragraphs below discuss 
native anadromous, freshwater, or brackish water fish species that may be found within the oil and gas 
field. Please see EIR Section 10.4.3 for more information on native fish species. 

Native anadromous, freshwater, or brackish water fish species that may be found in the portions of the 
Los Angeles River and Dominguez Channel within the oil and gas field are California killifish (Fundulus 
parvipinnis), coastal rainbow trout (Oncorhynchus mykiss irideus), Pacific lamprey (Entosphenus 
tridentata), staghorn sculpin (Leptocottus armatus), and coastal threespine stickleback (Gasterosteus 
aculeatus aculeatus) (UCDANR, 2014; UCDCWS, 2014). Of these, only the Pacific lamprey is a special-
status species, discussed below (CDFW, 2014L). Anadromous steelhead trout (Oncorhynchus mykiss 
irideus), a special-status species, historically occurred in these watersheds, but is likely no longer present 
(UCDCWS, 2014). 

In the Los Angeles River, the area north of the midpoint between the Anaheim Street bridge and the 
Pacific Coast Highway bridge has generally freshwater conditions (LADPW, 1996) and suitable native fish 
habitat (Chambers Group, 2013). This portion of the river is within the range of native anadromous, 
brackish water, and freshwater fish species as noted above, but likely supports only non-native species 
such as western mosquitofish (Gambusia affinis), sunfish (Lepomis spp.), and common carp (Cyprinus 
carpio) (Chambers Group, 2013). 

The portion of the Dominguez Channel within the oil and gas field has variable salinity levels and sparse 
food resources, making it poor fish habitat. However, some estuarine fish species, such as California 
killifish, may live in the channel. Freshwater and marine species may visit the channel when salinity con-
ditions are appropriate (LAHD, 2011). 

The San Gabriel River is just outside the boundaries of the oil and gas field proper, but the mouth of the 
river falls within the buffer area. This area is marine-influenced, and the biota is likely to be similar to 
that of the mouth of the Los Angeles River. 

Listed and Special-status Plants, Fish, and Wildlife 

For an explanation of the special-status classification for plants, fish, and wildlife, please see EIR Section 
10.4.3. Table 11.4-1 lists the special-status plant species with potential to occur in the Wilmington Oil 
and Gas Field, and Table 11.4-2 lists the special-status fish and wildlife species with potential to occur. 

Special-status Plants. There is limited natural habitat in the Wilmington Oil and Gas Field, mainly found 
in the GSMBR, and few special-status plant species are expected to be present. There is minimal poten-
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tial for any federally or State-listed threatened or endangered plant species to occur within the Wilming-
ton Oil and Gas Field. There are four special-status plant species on the California Rare Plant Rank 
(CRPR) List 1B with a moderate or high potential for occurrence, described below. CRPR List 1B desig-
nates plant species that are considered rare, threatened, or endangered in California and throughout 
their ranges. The CRPR system is used by CDFW and the California Native Plant Society (CNPS) to 
categorize rarity and degree of conservation concern for native plant species, and is not indicative of any 
legal status or protection (CNPS, 2014b). The following paragraphs describe special-status plant species 
that could occur within the oil and gas field. Biological surveys would be required to determine if these 
species are present. 

Southern tarplant (Centromadia parryi ssp. australis) occurs in the basins and coastal plains west of the 
coastal mountains below about 1,400 feet elevation, from Santa Barbara County to northern Baja Cali-
fornia. It is a spiny annual herb with yellow flowers, and blooms from late spring to fall. It grows in 
seasonally moist, often saline, soils such as the margins of vernal pools, alkaline meadows, brackish 
marshes, estuaries, and disturbed places. This species has high potential to be present in the oil and gas 
field and is most likely to be found in weedy grasslands and fields and along the margins of the salt 
marsh in the GSMBR. It is abundant in the nearby Los Cerritos Wetlands (Tidal Influence, 2012). 

Coulter's goldfields (Lasthenia glabrata ssp. coulteri) is an annual herb found from Kern and Santa 
Barbara Counties south into Baja California, and inland to the southern San Joaquin Valley and Riverside 
and San Bernardino Counties. It generally occurs in coastal salt marsh habitat, but is also found in alkali 
wetlands of valleys and foothills as high as 4,000 feet elevation. It flowers in the spring, between 
February and June. This species is found in the nearby Los Cerritos Wetlands (Tidal Influence, 2012) and 
has a moderate potential for occurrence in the oil and gas field, primarily in the GSMBR. 

Estuary seablite (Suaeda esteroa) and woolly seablite (S. taxifolia) are perennial herbs found in salt 
marshes along the California coast from Santa Barbara County south to Baja California. Both species are 
found in the nearby Los Cerritos Wetlands (Tidal Influence, 2012) and have a moderate potential for 
occurrence in the oil and gas field, primarily in the GSMBR. 

Special-status Wildlife. One federally or State-listed threatened or endangered wildlife species has been 
documented in the oil and gas field, and three listed species have a low or moderate potential for occur-
rence. There are eight other special-status wildlife species documented from the oil and gas field, 
thirteen special-status species with a moderate or high potential for occurrence, and eight special-status 
species with a low potential for occurrence. The following paragraphs describe the listed and other 
special-status wildlife species that occur or may occur within the oil and gas field. Biological surveys 
would be required to determine if each species may be present. 

Listed Wildlife Species. The federally or State-listed threatened or endangered wildlife species present 
or potentially present in the oil and gas field are described in the paragraphs below. 

The California least tern (Sternula antillarum browni) is federally and State-listed as endangered, and is 
also fully protected under the California Fish and Game Code. The least tern is a migratory shorebird 
that breeds along the California coast from April through August and winters in Mexico and Central and 
South America. It is gregarious and forages, roosts, and nests in colonies. Nests are shallow scrapes on 
open sandy beaches, or other relatively flat areas with little or no vegetation. After establishing a nest, 
but before laying eggs, the California least tern roosts on the beach at night, well away from the nest 
site. It forages for small fish in shallow estuaries and nearshore ocean waters (USFWS, 2006). The Cali-
fornia least tern has a night roost on the beach within the oil and gas field area, foraging sites in the 
Ports of Los Angeles and Long Beach within and just outside the oil and gas field, and nesting sites just 
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outside the oil and gas field (Aspen, 2013; POLB, 2010). It may also use the mouth and lower end of the 
Los Angeles River as foraging habitat (LADPW, 1996). The California least tern nesting site at Pier 400 on 
Terminal Island, just outside the oil and gas field, is a Los Angeles County-designated Significant Ecolog-
ical Area (SEA) (Los Angeles County, 2005). There is a Memorandum of Agreement (MOA) between the 
Los Angeles Harbor Department, CDFW, USFWS, and the U.S. Army Corps of Engineers to protect the 
California least tern nesting site at Pier 400 (Aspen, 2013). 

The light-footed clapper rail (Rallus longirostris levipes) is federally and State-listed as endangered, and 
is also fully protected under the California Fish and Game Code. This shorebird is a year-round resident 
in tidal salt marshes in southern California and northern Baja California, generally where dense stands of 
California cord grass are available for nesting and foraging. It forages for invertebrates and small fish in 
salt marshes or mud flats. It is found in the Seal Beach National Wildlife Refuge (Tidal Influence, 2012), 
to the east of the oil and gas field. There is some limited potential habitat for light-footed clapper rail in 
the oil and gas field, mainly in GSMBR. Light-footed clapper rail has a moderate potential for occurrence 
in the oil and gas field. 

The coastal California gnatcatcher (Polioptila californica californica) is a federally listed threatened spe-
cies and a California Species of Special Concern. It is a small, non-migratory songbird found in coastal 
scrub habitat in southern California and northern Baja California. The coastal California gnatcatcher may 
have been observed within the oil and gas field (unconfirmed sighting; eBird, 2014), but there is no 
coastal scrub habitat present. This species breeds on the Palos Verdes Peninsula, to the west of the oil 
and gas field (URS, 2004), and has a low potential for occurrence in the oil and gas field, except perhaps 
during dispersal between suitable habitat areas. 

Belding’s savannah sparrow (Passerculus sandwichensis beldingi) is a State-listed endangered species. 
This small songbird is a year-round resident of salt marshes along the coast of California from Santa 
Barbara County south to the Mexican border. Pickleweed (Salicornia spp.) is a primary habitat require-
ment. Potentially suitable pickleweed salt marsh habitat is present in GSMBR and may also be present 
along some channels within the Port of Long Beach. Belding’s savannah sparrow has been observed in 
Alamitos Bay, adjacent to the oil and gas field (Aspen, 2013), and breeds in the nearby Los Cerritos Wet-
lands (Tidal Influence, 2012). It has a moderate potential for occurrence in the oil and gas field. 

The green sea turtle is federally listed as threatened. It is found in tropical and subtropical waters world-
wide, and breeds on tropical beaches. The young turtle enters the ocean immediately after hatching and, 
over the course of a few years, grows to juvenile size and moves to nearshore areas where it feeds 
largely on plant material such as algae and eelgrass. On reaching sexual maturity, it migrates to the natal 
beach to breed, but otherwise spends most of its time in shallow nearshore waters. A group of green 
sea turtles is found year-around in the San Gabriel River mouth. The number of turtles is unknown, but 
sizes range from juvenile to adult. Genetic work indicates that these turtles originate from an unknown 
breeding site in Mexico. They are often associated with the warm water discharge from electric generat-
ing stations (Lawson et al., 2014). 

Other Special-status Wildlife. Species that are not federally or State-listed threatened or endangered, 
but are considered special-status species are described in the paragraphs below. Please see Table 10.4-2 
for definitions of special-status species. See Table 11.4-2 for additional information on these species. 

Special-status Invertebrates. The monarch butterfly (Danaus plexippus) migrates over long distances 
and the wintering grounds for most of the western U.S. population are within a coastal strip from Los 
Angeles to Monterey. Wintering grounds are groves of tall trees used as communal roosts. Mating 
occurs in the communal roosts, and therefore butterfly trees are of particular importance in the 
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monarch’s life cycle (CEC, 2008). The monarch butterfly is not federally or State-listed as threatened or 
endangered; however, the International Union for Conservation of Nature (IUCN) recognizes the 
monarch butterfly migration as an Endangered Phenomenon (CEC, 2008). Butterfly trees may be pro-
tected under various State and local regulations. Native and non-native ornamental trees in the oil and 
gas field could be used by groups of monarch butterflies as temporary roosting sites during migration or 
as aggregation and overwintering sites. A monarch roosting site is located just northeast of the oil and 
gas field in the City of Long Beach Recreation Park South (Monarch Program, 2014). 

The wandering (saltmarsh) skipper (Panoquina errans) is a butterfly that inhabits coastal salt marshes in 
southern California. The larvae feed on saltgrass (Distichlis spicata). This species occurs in the nearby Los 
Cerritos Wetlands (Tidal Influence, 2012), but no saltgrass was reported during surveys of GSMBR. This 
species therefore has a low potential for occurrence within the oil and gas field. The wandering skipper 
is a CDFW Special Animal (CDFW, 2014L). 

The mimic tryonia or California brackishwater snail (Tryonia imitator) is found in estuaries and salt 
marshes along the California coast. It has been reported from the area of Knoll Hill just west of the oil 
and gas field (CDFW, 2014m), and has a high potential for occurrence within the oil and gas field. The 
mimic tryonia is a CDFW Special Animal (CDFW, 2014L). 

Special-status Fish. Marine fish are not addressed in this section; see EIR Section 11.5 (Biological 
Resources–Coastal and Marine Environment) for analyses of marine biological resources. The only 
special-status freshwater, brackish water, or anadromous fish species potentially present in the area is 
the Pacific lamprey. The Pacific lamprey is a CDFW Special Animal (CDFW, 2014L). It is an anadromous 
fish, spawning in freshwater streams. Larvae filter-feed on algae and organic matter for 5 to 7 years, and 
then undergo a metamorphosis to the juvenile stage, developing sucking mouth parts used to attach to 
and feed on other fish. Juveniles migrate to the ocean to mature, generally staying near the mouth of 
their home stream. After 1 to 3 years, the adult fish migrate back to freshwater to spawn and die 
(UCDANR, 2014). There is potentially suitable habitat for the Pacific lamprey in the Los Angeles River and 
Dominguez Channel and it has a moderate potential for occurrence within the oil and gas field. 

Special-status Reptiles. The silvery legless lizard (Anniella pulchra pulchra) is a California Species of 
Special Concern (CDFW, 2014L). This lizard resembles a small, slender snake and burrows in loose soils 
under vegetation. It can be found in a variety of habitats, and has a moderate potential for occurrence in 
the oil and gas field, mainly in residential yards and parks. 

The coast horned lizard (Phrynosoma blainvillii) is a California Species of Special Concern (CDFW, 2014L). 
It is generally found in coastal sage scrub and chaparral habitat, but may also be found in ornamental 
vegetation in parks. The coast horned lizard eats mainly native ants, which have been largely displaced 
by non-native ants in urban areas. The coast horned lizard has a low potential for occurrence in the oil 
and gas field, mainly in community parks. 

Special-status Raptors. Raptors such as Cooper’s hawk (Accipiter cooperii) may nest or forage within the 
oil and gas field. Large trees, power poles, or other structures may provide nesting habitat. Parks, residen-
tial areas, and the shoreline may provide foraging opportunities. The ferruginous hawk (Buteo regalis) 
winters in southern California and may forage in the oil and gas field. Both Cooper’s and ferruginous 
hawks are CDFW Watch List species (CDFW, 2014L). 

The American peregrine falcon (Falco peregrinus anatum) nests on several bridges in the oil and gas field 
and also forages and roosts in the area (Aspen, 2013). Formerly a federally and State-listed endangered 
species, the American peregrine falcon was federally delisted in 1999 and State delisted in 2009 due to 
recovery. It remains a CDFW Fully Protected species. Other special-status raptor species, such as the 
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white-tailed kite, a CDFW Fully Protected species, would be expected to occasionally forage in the oil 
and gas field area (CDFW, 2014m). 

The burrowing owl (Athene cunicularia) is a California Species of Special Concern. The burrowing owl 
nests and shelters in burrows, typically utilizing burrows of ground squirrels. Pipes, culverts, and nest 
boxes may be used where natural burrows are scarce. The burrowing owl forages in open areas, includ-
ing agricultural fields, disturbed lands, grasslands, and riprap banks. Within the Port of Los Angeles, bur-
rowing owls have been observed just outside the oil and gas field at the designated California least tern 
nesting site at Pier 400, and are a potential predator of least tern eggs and chicks (Aspen, 2013; USFWS, 
2006). Burrowing owls occur in the nearby Los Cerritos Wetlands as a winter visitor (Tidal Influence, 
2012). Habitat in the oil and gas field is limited, and there is low potential for burrowing owls to estab-
lish burrows there. 

Special-status Shorebirds and Waterbirds. The great blue heron (Ardea herodias) and the black-crowned 
night heron (Nycticorax nycticorax) are designated as Special Animals by the CDFW because of their 
close association with wetland habitat that is continuing to decline in California and also because of the 
sensitivity of their nest rookeries to human disturbance. Both species are found in fresh and saltwater 
wetlands, rivers, lakes, and estuaries, and both nest colonially. Great blue heron foraging and roosting 
habitat is present in the oil and gas field, and nesting has been documented on the end of the Navy 
Mole (POLB, 2010). Black-crowned night heron foraging and roosting habitat is present in the oil and gas 
field, and nesting has been documented on the end of the Navy Mole and adjacent to the Los Angeles 
Harbor Main Channel (POLB, 2010). 

The California brown pelican (Pelecanus occidentalis californicus) was formerly a federally and State-
listed endangered species throughout most of its range in the U.S. It was federally and State delisted in 
2009 due to recovery, but remains a CDFW Fully Protected species. The brown pelican forages over 
open waters for small fish, and is present in the Ports of Los Angeles and Long Beach year-round, often 
resting or roosting on harbor breakwater dikes. There is no brown pelican nesting in the oil and gas field 
area; the nearest nesting colonies are on West Anacapa Island and Santa Barbara Island (Channel 
Islands) (Aspen, 2013). 

The double-crested cormorant (Phalacrocorax auritus) is a CDFW Watch List species. It is found in fresh-
water and marine habitats throughout most of California. Nesting occurs in localized areas along the 
coast, on islands, and at inland lakes and reservoirs. It is a colonial nester, and nesting colonies are sensi-
tive to human disturbance. Double-crested cormorants forage within the oil and gas field and nest on 
transmission towers adjacent to the Cerritos Channel (POLB, 2010). 

The black skimmer (Rynchops niger) is a California Species of Special Concern. In California, it is found 
along the coast and at the Salton Sea. The black skimmers nests in colonies on unvegetated ground, 
including dikes, dredging spoils, and constructed islands. Foraging and roosting habitat is present in the 
oil and gas field, and nesting has been documented just outside the oil and gas field at Pier 400 and on 
barges within the harbor (POLB, 2010). 

The elegant tern (Sterna elegans) is a CDFW Watch List species. It is migratory, breeding in Mexico and 
California and wintering in Central and South America. The elegant tern is found in coastal bays, harbors, 
and estuaries, and forages for fish in shallow ocean waters and bays. It rests on beaches and tideflats, 
and roosts high up on beaches. Elegant terns form nesting colonies on undisturbed beaches and other 
flat, unvegetated substrates. Elegant terns have been documented nesting just outside the oil and gas 
field at Pier 300, Pier 400, and on barges in the harbor (LAHD, 2012). Foraging and roosting habitat is 
present in the oil and gas field. 
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Special-status Songbirds. The loggerhead shrike (Lanius ludovicianus) is a California Species of Special 
Concern. It usually inhabits open natural areas, but is occasionally found in parks and golf courses. There 
is some limited roosting and foraging habitat in the oil and gas field area and nesting has been reported 
(POLB, 2010). 

Special-status Bats. Four special-status bat species may occur in the oil and gas field area. All may forage 
and roost in parks or residential areas, and some may also forage over water and roost on structures. 
The western mastiff bat (Eumops perotis californicus), a California Species of Special Concern, is found in 
a variety of habitats. It prefers to roost in deep rock crevices, but may roost on buildings or structures. 
Townsend’s big-eared bat (Corynorhinus townsendii), a California Species of Special Concern and 
candidate for State listing as threatened, may forage in the oil and gas field area and roost on buildings 
and bridges. The silver-haired bat (Lasionycteris noctivagans), a CDFW Special Animal, and the western 
yellow bat (Lasiurus xanthinus), a California Species of Special Concern, generally roost in trees, and may 
forage and roost in the oil and gas field. The western mastiff bat has a low potential for occurrence in 
the oil and gas field. The Townsend’s big-eared bat, silver-haired bat, and western yellow bat all have a 
moderate potential for occurrence. 

There are several roadway bridges over the Los Angeles River within the oil and gas field. These bridges 
are solid concrete and do not provide suitable roosting habitat for bats (Chambers Group, 2013). The 
Gerald Desmond Bridge carries traffic across the Back Channel to Terminal Island in the Port of Long 
Beach and does provide potential roosting habitat for bats, including special-status bats (POLB, 2010). 
Other bridges and structures in the area may also provide bat roosting opportunities. 

Special-status Small Mammals. The south coast marsh vole (Microtus californicus stephensi) and south-
ern California salt marsh shrew (Sorex ornatus salicornicus) are both California Species of Special Con-
cern that inhabit coastal salt marshes in Los Angeles, Orange, and Ventura Counties. There is limited 
potential habitat in the oil and gas field, mainly in the GSMBR. Both species are present at the Seal 
Beach National Wildlife Refuge to the east of the oil and gas field, but dispersal from the refuge to the 
relatively recently installed salt marsh restoration at GSMBR may be limited or precluded by the lack of 
salt marsh habitat linking the two. Both species, therefore, have a low potential for occurrence in the oil 
and gas field.  

Table 11.4-1. Special-status Plants in the Wilmington Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Abronia maritima 
Red sand-verbena 

Perennial herb; coastal dunes. S Central 
Coast, South Coast, Channel Islands; 
Baja California. Elev. 0-300 ft. 

Feb–Nov Fed: none 
Calif: S3? 
CRPR 4.2 

Minimal; potential 
habitat likely not 
present  

Aphanisma blitoides 
Aphanisma 

Annual herb; coastal bluff scrub, coastal 
dunes, coastal scrub. On bluffs and 
slopes near the ocean in sandy or clay 
soils. S Central Coast, South Coast, 
Channel Islands; Baja California. Elev. 
0-1,000 ft. 

Mar–Sep  Fed: none 
Calif: S3 
CRPR 1B.2 

Minimal; potential 
habitat likely not 
present  
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Table 11.4-1. Special-status Plants in the Wilmington Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Astragalus pycnostachyus var. 
lanosissimus 
Ventura Marsh milk-vetch 

Perennial herb; coastal dunes, coastal 
scrub, marshes and swamps (edges, 
coastal salt, or brackish). Within reach 
of high tide or protected by barrier 
beaches, more rarely near seeps on 
sandy bluffs. C South Coast. Elev.  
0–300 ft. Presumed extinct until 
rediscovered in 1997 near Oxnard. 
Plants have been propogated and re-
introduced in Ventura County and Santa 
Barbara County.  

Jun–Oct  Fed: END 
Calif: S1, END 
CRPR 1B.1 

Minimal; limited 
potential habitat. 
Historic 
occurrences in the 
region are likely 
extirpated. Species 
not found during 
surveys in Los 
Cerritos Wetlands. 

Atriplex coulteri 
Coulter's saltbush 

Perennial herb; alkaline or clay soils, 
open sites in coastal scrub, coastal bluff 
scrub, coastal dunes, and valley and 
foothill grasslands. South Coast, Channel 
Islands; Baja California. Elev. 0-1,600 ft. 

Mar–Oct  Fed: none 
Calif: S2 
CRPR 1B.2 

Minimal; no habitat i 
and most historic 
occurrences in the 
region are 
extirpated. 

Atriplex pacifica 
South Coast saltscale 

Annual herb; coastal bluff scrub, coastal 
dunes, coastal scrub, playas. South 
Coast, Channel Islands; Baja California. 
Elev. 0-1,000 ft. 

Mar–Oct  Fed: none 
Calif: S2 
CRPR 1B.2 

Minimal; potential 
habitat likely not 
present. 

Atriplex parishii 
Parish's brittlescale 

Annual herb; alkaline or clay soils in 
chenopod scrub, playas, vernal pools. 
South Coast, Peninsular Ranges; Baja 
California. Elev. 0-6,200 ft. 

Jun–Oct Fed: none 
Calif: S1 
CRPR 1B.1 

Minimal; potential 
habitat likely not 
present. 

Atriplex serenana var. 
davidsonii 
Davidson's saltscale 

Annual herb; alkaline soils in coastal 
bluff scrub, coastal scrub. S South 
Coast. Elev. 30-650 ft. 

Apr–Oct  Fed: none 
Calif: S1 
CRPR 1B.2 

Minimal; historic 
occurrences in the 
region are likely 
extirpated. 

Calochortus catalinae 
Catalina mariposa lily 

Bulb. Clay; cismontane woodland; 
coastal scrub; valley and foothill 
grassland. S Central Coast, W South 
Coast, especially Channel Islands. Elev. 
50–4,000 ft. 

Feb–Jun  Fed: none 
Calif: S3.2 
CRPR 4.2 

Minimal; potential 
habitat not likely. 

Camissoniopsis [=Camissonia] 
lewisii 
Lewis’ evening-primrose 

Annual herb; sandy or clay soils in 
coastal bluff scrub, cismontane 
woodland, coastal dunes, coastal scrub, 
valley and foothill grasslands. South 
Coast, W Peninsular Ranges; northern 
Baja California. Elev. 0-1,000 ft. 

Mar–Jun  Fed: none 
Calif: S1S3 
CRPR 3 

Minimal; no suitable 
habitat. Occurs in 
Los Cerritos 
Wetlands. 

Centromadia [= Hemizonia] 
parryi ssp. australis 
Southern tarplant 

Annual herb; marshes and swamps 
(margins), vernally mesic valley and 
foothill grasslands, vernal pools. South 
Coast; northwestern Baja California. 
Elev. 0-1,600 ft. 

May–Nov  Fed: none 
Calif: S2 
CRPR 1B.1 

High; possible in 
ruderal grasslands 
and weedy alkali 
fields in the oil field 
area, and margins 
of salt marsh. 
Abundant in Los 
Cerritos Wetlands. 
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Table 11.4-1. Special-status Plants in the Wilmington Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Chloropyron maritimum ssp. 
maritimum [=Cordylanthus 
maritimus ssp. maritimus] 
Salt marsh bird's-beak 

Facultative hemiparasitic annual herb; 
coastal dunes, coastal salt marshes and 
swamps. S Central Coast (Morro Bay), 
South Coast; northern Baja California. 
Elev. 0-100 ft. Host plants include 
saltgrass, frankenia, tule, and pickleweed. 
Known to be extant in only seven coastal 
salt marshes in San Diego, Orange, 
Ventura, Santa Barbara, and San Luis 
Obispo Counties.  

May–Oct  Fed: END 
Calif: S1, END 
CRPR 1B.2 

Minimal; limited 
potential habitat. 
Historic 
occurrences in the 
region are likely 
extirpated. Nearest 
extant occurrence 
is Upper Newport 
Bay Ecological 
Reserve. 

Convolvulus simulans 
Small-flowered morning glory 

Annual herb. Clay, serpentinite seeps. 
Openings in chaparral; coastal scrub; 
valley and foothill grassland. S Sierra 
Nevada Foothills, San Joaquin Valley/
Inner South Coast Ranges, San 
Francisco Bay Area, S Outer South 
Coast Ranges, South Coast, Channel 
Islands, Western Transverse Ranges, 
Peninsular Ranges; Arizona, Baja 
California. Elev. 100–2,300 ft. 

Mar–Jul  Fed: none 
Calif: S3.2 
CRPR 4.2 

Minimal; potential 
habitat not likely. 

Crossosoma californicum 
Catalina crossosoma 

Deciduous shrub; dry, rocky slopes and 
canyons in chaparral, coastal sage scrub. 
C South Coast (Palos Verdes Peninsula), 
S Channel Islands (San Clemente, 
Santa Catalina islands); Baja California 
(Guadalupe Island). Elev. 0-2,000 ft. 

Feb–May  Fed: none 
Calif: S2 
CRPR 1B.2 

Minimal; no suitable 
habitat. 

Delphinium variegatum ssp. 
thornei 
Thorne's royal larkspur 

Perennial herb; oak woodland, coastal 
valley and foothill grasslands. S Channel 
Islands (San Clemente Island). Elev. 
800-1,900 ft. 

Feb–May Fed: none 
Calif: S2 
CRPR 1B.1 

Minimal; no suitable 
habitat. 

Dudleya virens ssp. insularis 
Island green dudleya 

Perennial herb; rocky areas and cliffs in 
coastal bluff scrub, coastal scrub. South 
Coast (near San Pedro, Los 
Angeles Co.), S Channel Islands (San 
Nicolas, Santa Catalina islands). Elev. 
15-1,000 ft. 

Apr–Jun  Fed: none 
Calif: S3 
CRPR 1B.2 

Minimal; potential 
habitat not likely. 

Dudleya virens ssp. virens 
Bright green dudleya 

Perennial herb; rocks, cliffs, coastal 
flats in coastal bluff scrub, coastal 
scrub, chaparral. Endemic to San 
Clemente Island. Elev. 15-1,600 ft. 

Apr–Jul  Fed: none 
Calif: S1 
CRPR 1B.2 

Minimal; potential 
habitat not likely, 
Endemic to 
Channel Islands. 

Erysimum suffrutescens [= E. 
insulare ssp. suffrutescens] 
Suffrutescent wallflower 

Subshrub, occasionally perennial herb. 
Stabilized coastal sand dunes, coastal 
scrub, coastal bluff scrub, maritime 
chaparral; S Central Coast, N. South 
Coast. Elev. 0-500 ft. 

Dec–Aug  Fed: none 
Calif: S3.2 
CRPR 4.2 

Minimal; potential 
habitat not likely. 

Juglans californica var. 
californica 
Southern California black 
walnut 

Tree; woodlands, coastal sage scrub, 
chaparral; Santa Barbara Co. to San 
Diego Co., inland to western San 
Bernardino and Riverside Cos.; about 
150-3000 ft. elev. 

Mar–Aug Fed: none 
Calif: S3.2 
CRPR 4.2 

Minimal; potential 
habitat not likely. 
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Table 11.4-1. Special-status Plants in the Wilmington Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Lasthenia glabrata ssp. coulteri 
Coulter's goldfields 

Annual herb. Saline places, coastal salt 
marshes and swamps, playas, vernal 
pools. Inner North Coast Ranges, S 
Sierra Nevada Foothills, Tehachapi 
Mountain Area, Great Central Valley, 
Central Western California, South Coast, 
Santa Rosa Island, Peninsular Ranges, 
W Mojave Desert. Elev. 0-4,000 ft. 

Feb–Jun  Fed: none 
Calif: S2.1 
CRPR 1B.1 

Moderate; limited 
potential habitat. 
Occurs in Los 
Cerritos Wetlands. 

Lycium brevipes var. hassei 
Santa Catalina Island desert-
thorn 

Deciduous shrub. Coastal bluff scrub, 
coastal scrub. S Channel Islands (Santa 
Catalina, San Clemente islands); Palos 
Verdes Peninsula. Elev. 0-1,000 ft. 

Jun–Aug  Fed: none 
Calif: S1 
CRPR 1B.1 

Minimal; potential 
habitat not likely. 

Lycium californicum 
California box-thorn 

Shrub; coastal bluff scrub, coastal scrub. 
S South Coast, Channel Islands; Baja 
California. Elev. 0-500 ft. 

Dec–Aug 
 

Fed: none 
Calif: S3.2 
CRPR 4.2 

Minimal; potential 
habitat not likely. 
Occurs in Los 
Cerritos Wetlands. 

Nama stenocarpum 
Mud nama 

Annual/perennial herb. Intermittently 
wet areas — freshwater marshes and 
swamps, lake margins, riverbanks. San 
Joaquin Valley, South Coast, S Channel 
Islands, W Peninsular Ranges, SE 
Sonoran Desert; to Texas, northern 
Mexico. Elev. 0-2,700 ft. 

Jan–Oct  Fed: none 
Calif: S1S2 
CRPR 2B.2 

Minimal; no 
potential habitat. 

Nasturtium gambelii 
Gambel's water cress 

Perennial rhizomatous herb. Freshwater 
or brackish marshes, streambanks, lake 
margins. S Central Coast, South Coast; 
Mexico. Elev. 0-1,200 ft. Currently known 
only from locations in Santa Barbara 
and San Luis Obispo Counties. 

Apr–Oct  Fed: END 
Calif: S1, THR 
CRPR 1B.1 

Minimal; limited 
potential habitat in 
oil and gas field 
and historic 
occurrence in area 
extirpated. Not 
found during 
surveys in Los 
Cerritos Wetlands. 

Navarretia prostrata 
Prostrate vernal pool 
navarretia 

Annual herb. Mesic areas in coastal 
scrub, meadows and seeps, alkaline 
valley and foothill grasslands, vernal 
pools. W San Joaquin Valley 
(Merced Co.), Central Coast (W 
Alameda Co.), San Francisco Bay Area 
(Alameda Co.), South Coast Ranges, C 
South Coast (Los Angeles Co.), 
Peninsular Ranges (Santa Rosa 
Plateau). Elev. 50-4,000 ft. 

Apr–Jul  Fed: none 
Calif: S2 
CRPR 1B.1 

Minimal; no 
potential habitat 
and historic 
occurrence in area 
extirpated. 

Nemacaulis denudata var. 
denudata 
Coast woolly heads 

Annual herb; beaches and coastal 
dunes. S Central Coast, South Coast; 
northern Baja California. Elev. 0-300 ft. 

Mar–Sep  Fed: none 
Calif: S2.2 
CRPR 1B.2 

Minimal; potential 
habitat in oil and 
gas field area 
heavily disturbed. 

Orcuttia californica 
California Orcutt grass 

Annual herb. Vernal pools. South Coast, 
Western Transverse Ranges, San 
Gabriel Mountains, Peninsular Ranges; 
northern Baja California. Elev. 50–2,200 
ft. 

Apr–Aug  Fed: END 
Calif: S1, END 
CRPR 1B.1 

Minimal; no 
potential habitat 
and historic 
occurrence in area 
extirpated. Not 
found during 
surveys in Los 
Cerritos Wetlands. 
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Table 11.4-1. Special-status Plants in the Wilmington Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Pentachaeta lyonii 
Lyon’s pentachaeta 

Annual herb. Rocky, clay substrates. 
Openings in chaparral, coastal scrub, 
valley and foothill grassland. C South 
Coast (Ventura, Los Angeles Cos.), S 
Channel Islands (Santa Catalina Island), 
Western Transverse Ranges. Elev. 
100–2,100 ft. 

Mar–Aug  Fed: END 
Calif: S2, END 
CRPR 1B.1 

Minimal; no 
potential habitat 
and historic 
occurrences in 
region likely 
extirpated. 

Phacelia stellaris 
Brand's star phacelia 

Annual herb; open areas in coastal 
dunes and scrub. South Coast; Baja 
California. Elev. 0-1,300 ft. 

Mar–Jun  Fed: none 
Calif: S1 
CRPR 1B.1 

Minimal; no 
potential habitat 
and historic 
occurrences in 
region likely 
extirpated. 

Sidalcea neomexicana 
Salt Spring checkerbloom 

Perennial herb. Alkaline, mesic sites in 
chaparral, coastal scrub, lower montane 
coniferous forest, Mojavean desert 
scrub, playas. South Coast, Western 
Transverse Ranges (extirpated?), San 
Gabriel Mountains, San Bernardino 
Mountains, Peninsular Ranges, SW 
Mojave Desert; to New Mexico, northern 
Mexico. Elev. 50-5,000 ft. 

Mar–Jun  Fed: none 
Calif: S2S3 
CRPR 2B.2 

Minimal; no 
potential habitat. 

Suaeda esteroa 
Estuary seablite 

Perennial herb; coastal salt marshes 
and swamps. South Coast; northern 
Mexico. Elev. 0-15 ft. 

May–Jan  Fed: none 
Calif: S2 
CRPR 1B.2 

Moderate; limited 
potential habitat. 
Occurs in Los 
Cerritos Wetlands. 

Suaeda taxifolia 
Woolly seablite 

Evergreen shrub. Coastal bluff scrub, 
coastal dunes, margins of coastal salt 
marshes and swamps. S Central Coast, 
South Coast, Channel Islands; Baja 
California. Elev. 0-160 ft. 

Jan–Dec  Fed: none 
Calif: S2S3 
CRPR 4.2 

Moderate; limited 
potential habitat. 
Occurs in Los 
Cerritos Wetlands. 

Symphyotrichum defoliatum 
San Bernardino aster 

Perennial rhizomatous herb. Grassland, 
disturbed places, near ditches, streams, 
springs. Cismontane woodland, coastal 
scrub, lower montane coniferous forest, 
meadows and seeps, marshes and 
swamps, vernally mesic valley and 
foothill grasslands. San Gabriel 
Mountains, San Bernardino Mountains, 
Peninsular Ranges. Elev. 0-6,700 ft. 

Jul–Nov  Fed: none 
Calif: S2 
CRPR 1B.2 

Minimal; no 
potential habitat 
and historic 
occurrences in the 
region are 
extirpated. 

Sources: CDFW, 2014i; CDFW, 2014m; CCH, 2014; Jepson, 2014; CNPS, 2014. 

Conservation Status 

Federal designations: (federal ESA, USFWS). 
 END: Federally listed, endangered. 
 THR: Federally listed, threatened. 
Candidate: Sufficient data are available to support federal listing, but not yet listed. 
Proposed: Formally proposed for federal status. 
 Delisted: Removed from federal listing as endangered or threatened. 
 BCC: Bird of Conservation Concern. 
 BGEPA: Bald and Golden Eagle Protect Act. 
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U.S. Forest Service Designation: (applies to Sespe Oil and Gas Field only) 
Sensitive: Species requiring special management consideration to promote their conservation and reduce the likelihood and 

need for future listing under the ESA. 

State designations: (CESA, CDFW) 
 END: State listed, endangered. 
 THR: State listed, threatened. 
 RARE: State listed as rare (applied only to certain plants). 
 Delisted: Removed from State listing as endangered or threatened. 
 SSC:  California species of special concern. Considered vulnerable to extinction due to declining numbers, limited geo-

graphic ranges, or ongoing threats. 
 FP: Fully protected. May not be taken or possessed. 
 WL: Watch List. 
 SA: Special Animal 
 SH:  State Historical. All California sites are historical; the element has not been seen for at least 20 years, but suitable 

habitat still exists. 

CDFW Natural Diversity Data Base Designations: Applied to special-status plants and sensitive plant communities. Where 
correct category is uncertain, CDFW uses two categories or question marks. 
 S1: Fewer than 6 occurrences or fewer than 1000 individuals or less than 2000 acres. 
  S1.1: Very threatened 
 S1.2: Threatened 
 S1.3: No current threats known 
 S2: 6-20 occurrences or 1000-3000 individuals or 2000-10,000 acres (decimal suffixes same as above). 
 S3: 21-100 occurrences or 3000-10,000 individuals or 10,000-50,000 acres (decimal suffixes same as above). 
 S4: Apparently secure in California; this rank is clearly lower than S3 but factors exist to cause some concern, i.e., there 

is some threat or somewhat narrow habitat. No threat rank. 
 S5: Demonstrably secure or ineradicable in California. No threat rank. 
 SH: All California occurrences historical (i.e., no records in > 20 years). 
 SX: Presumed extirpated in California. 

California Native Plant Society (CNPS) Rare Plant Rank designations. Note: According to CNPS (http://www.cnps.org/cnps/
rareplants/ranking.php), plants ranked as CRPR 1A, 1B, and 2 meet definitions as threatened or endangered and are eligible for 
State listing. That interpretation of the State Endangered Species Act is not in general use. 
 1A: Plants presumed extinct in California. 
 1B: Plants rare and endangered in California and throughout their range. 
 2: Plants rare, threatened or endangered in California but more common elsewhere in their range. 
 3: Plants about which we need more information; a review list. 
 4: Plants of limited distribution; a watch list. 

California Rare Plant Rank Threat designations: 
.1 Seriously endangered in California (over 80% of occurrences threatened / high degree and immediacy of threat) 
.2 Fairly endangered in California (20-80% occurrences threatened) 
.3 Not very endangered in California (<20% of occurrences threatened or no current threats known) 
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

INVERTEBRATES     

Cicindela gabbii 
Western tidal-flat tiger beetle 

Inhabits estuaries and mudflats 
along the coast of S Calif. Generally 
found on dark-colored mud in the 
lower zone; occasionally found on 
dry saline flats of estuaries. 

Jul–Sep Fed: none 
Calif: S1; SA 

Minimal; historic 
occurrences in the 
region are 
considered 
extirpated. 

Cicindela hirticollis gravida 
Sandy beach tiger beetle 

Inhabits areas adjacent to non-
brackish water along the coast of 
Calif. from San Francisco Bay to N. 
Mexico. Inhabits clean, dry, light-
colored sand in the upper zone. 
Subterranean larvae prefer moist 
sand not affected by wave action. 

Apr–Jun 
Aug–Sep 

Fed: none 
Calif: S1; SA 

Minimal; historic 
occurrences in the 
region are 
considered 
extirpated. 

Cicindela latesignata latesignata 
Western beach tiger beetle 

Mudflats and beaches in coastal S 
Calif. 

May–Oct Fed: none 
Calif: S1; SA 

Minimal; historic 
occurrences in the 
region are 
considered 
extirpated. 

Cicindela senilis frosti 
Senile tiger beetle 

Inhabits marine shoreline, from C 
Calif. coast south to salt marshes of 
San Diego, also Lake Elsinore. 
Inhabits dark-colored mud in the 
lower zone and dried salt pans in 
the upper zone. 

Feb–Jun 
Aug–Oct 

Fed: none 
Calif: S1; SA 

Minimal; historic 
occurrences in the 
region are 
considered 
extirpated. 

Danaus plexippus 
Monarch butterfly 

Winter roost sites extend along the 
coast from N. Mendocino to Baja 
Calif., Mexico. Roosts located in 
wind-protected tree groves 
(eucalyptus, Monterey pine, 
cypress), with nectar and water 
sources nearby. 

Winter Fed: none 
Calif: S3; SA 

High; roosts in tree 
groves in several 
parks in the region.  

Glaucopsyche lygdamus 
palosverdesensis 
Palos Verdes blue butterfly 

Restricted to the cool, fog-
shrouded, seaward side of Palos 
Verdes Hills, Los Angeles Co. Host 
plant is locoweed (Astragalus 
trichopodus var. lonchus). 

Winter-
Spring  

Fed: END 
Calif: S1; SA 

Minimal; no potential 
habitat. 

Panoquina errans 
Wandering (=salt marsh) skipper 

S Calif. coastal salt marshes. 
Requires moist saltgrass (Distichlis 
spicata) for larval development. 

Summer Fed: none 
Calif: S2; SA 

Low; limited 
potential habitat. 
Occurs in Los 
Cerritos Wetlands. 

Trigonoscuta dorothea dorothea 
Dorothy's El Segundo Dune 
weevil 

Coastal sand dunes in Los Angeles 
Co. 

(?) Fed: none 
Calif: S1; SA 

Minimal; habitats in 
oil and gas field 
area are likely too 
disturbed. 

Tryonia imitator 
Mimic tryonia (=California 
brackishwater snail) 

Inhabits coastal lagoons, estuaries, 
and salt marshes, from Sonoma Co. 
south to San Diego Co. Found only 
in permanently submerged areas in 
a variety of sediment types; able to 
withstand a wide range of salinities. 

(?) Fed: none 
Calif: S2; SA 

High; reported from 
area near oil and 
gas field. 
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

FISH     

Entosphenus tridentatus 
Pacific lamprey 

Anadromous fish. Spawns in fresh 
water; larvae feed on algae and 
organic matter, undergo 
metamorphosis to parasitic 
juveniles that migrate to ocean and 
feed on marine fish. Adults migrate 
back to fresh water to spawn and 
die.  

Year-round Fed: none 
Calif: S4; SA 
 

Moderate; potential 
habitat in Los 
Angeles River and 
Dominguez 
Channel. 

REPTILES     

Actinemys (Emys) marmorata 
Western pond turtle 

Inhabits permanent or nearly 
permanent bodies of fresh water in 
various habitat types; requires 
basking sites such as partially 
submerged logs, vegetation mats, 
or open mud banks. From British 
Columbia south through WA, 
western Calif., to No. Baja 
California, Mexico. 

Spring–
Summer 

Fed: none 
Calif: S3; SSC 
 

Minimal; no potential 
habitat. 

Anniella pulchra pulchra 
Silvery legless lizard 

Sandy or loose loamy soils under 
sparse vegetation; soil moisture is 
essential; prefer soils with high 
moisture content.  

Year-round Fed: none 
Calif: S3; SSC  

Moderate; possible 
in a variety of 
habitats in the area, 
including residential 
yards and parks. 

Chelonia mydas 
Green sea turtle 

Marine; omnivorous, needs 
adequate supply of seagrasses and 
algae. 

Year-round 
(?) 

Fed: THR 
Calif: S1; SA 

High; May 
occasionally enter 
LA or Long Beach 
Harbors; a colony is 
found in the mouth 
of the San Gabriel 
River just east of the 
oil and gas field.  

Phrynosoma blainvillii 
Coast horned lizard 

Inhabits coastal sage scrub and 
chaparral in arid and semi-arid 
climate zones; prefers friable, rocky, 
or shallow sandy soils; requires 
native ant food source. Pacific coast 
and some inland locales from 
Shasta Reservoir south to Baja 
California, Mexico. 

Year-round 
in warm 
weather 
(inactive 
during low 
temps and 
extreme 
heat) 

Fed: none 
Calif: S3S4; 
SSC 

Low; possible in 
parks in the oil field 
area; however, all 
area records 
presumed 
extirpated. Native 
ant food source 
displaced in urban 
areas by non-native 
ant species. 

BIRDS     

Accipiter cooperii 
Cooper's hawk 

Nests and hunts in forest & 
woodland, also forages in open 
areas; most of U.S., Central and S 
America 

Year-round Fed: none 
Calif: S3; WL 
 

High; likely in parks 
and residential 
areas within the oil 
and gas field; 
observed in the 
area.  
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Agelaius tricolor 
Tricolored blackbird 

Highly colonial species; requires 
open water, protected nesting 
substrate, and foraging areas with 
insect prey within a few kilometers 
of colony. Breeds locally west of 
Cascade Range, Sierra Nevada, 
and southeastern deserts from 
Humboldt and Shasta Cos. south to 
extreme SW. San Bernardino Co., 
W Riverside Co., and W and S San 
Diego Co. 

Year-round Fed: BCC 
Calif: S1S2; 
SSC 

Minimal; occurs 
regionally in areas 
with freshwater 
marshes; no habitat 
in oil and gas field 
area. 

Ardea alba 
Great egret 

Wading species; forages in shallow 
water in aquatic and wetland 
habitats or, less commonly, in open 
fields. Nests in communal rookeries 
in large secluded trees. Found 
throughout most of California. 

Year-round Fed: none 
Calif: S4; SA 

Present; observed 
at GSMBR. Nesting 
not reported, but 
may nest in mixed 
colonies with great 
blue heron. 

Ardea herodias 
Great blue heron 

Inhabits fresh and salt water 
wetlands and estuaries, rivers. 
Forages on fish, invertebrates, 
lizards, and small mammals. Nests 
in colonies in tall trees.  

Year-round Fed: none 
Calif: S4; SA 
 

Present; nests in 
Gull Park at the end 
of the Navy Mole, 
foraging and 
roosting habitat also 
present in oil and 
gas field. 

Athene cunicularia (Speotyto 
cunicularia) 
Burrowing owl 

Nests mainly in rodent burrows, 
usually in open grassland or 
shrubland; forages for small 
mammals and insects in open 
habitat; increasingly uncommon in S 
Calif.; occurs through W U.S. and 
Mexico. 

Year-round Fed: BCC 
Calif: S3; SSC 
 

Low; occurs at the 
Seal Beach and 
Bolsa Chica 
reserves, but habitat 
is limited. Occurs in 
Los Cerritos 
Wetlands as winter 
visitor. 

Buteo regalis 
Ferruginous hawk 
 

Forages over grassland and shrub-
land; winters in W and SW N. Amer. 
(breeds in Great Basin and northern 
plains). 

Winter Fed: BCC 
Calif: S3S4; WL 
 

Low; limited 
potential habitat; 
outside of breeding 
range. 

Charadrius alexandrinus nivosus 
Western snowy plover 

Sandy beaches, salt pond levees & 
shores of large alkali lakes. Needs 
sandy, gravelly or friable soils for 
nesting. 

Year-round Fed: THR; BCC 
Calif: S2, SSC 
 

Minimal; potential 
habitat degraded 
and highly impacted. 
Historic nesting 
occurrences from 
the immediate area 
are extirpated. 
Occasionally 
observed at Pier 
400 (just outside the 
oil and gas field) as 
a migrant.  
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Coccyzus americanus 
occidentalis 
Western yellow-billed cuckoo 

Nests along the broad, lower flood-
bottoms of larger river systems; also 
nests in riparian forests and riparian 
jungles of willow often mixed with 
cottonwoods, with an understory of 
blackberry, nettles, or wild grape. 
Formerly widespread, breeding now 
restricted to isolated sites in 
Sacramento, Amaragosa, Kern, 
Santa Ana, and Colorado river 
valleys in Calif. 

Spring/
Summer 
(breeding) 

Fed: THR; BCC 
Calif: S1; END 

Minimal; no suitable 
nesting habitat. 
Historic occurrences 
in the region are 
considered 
extirpated. 

Falco peregrinus 
American peregrine falcon 

Breeds and feeds near water, may 
hunt over water. Nests on cliffs and 
tall man-made structures. Feeds 
mainly on birds caught on the wing, 
also eats mammals and fish.  

Year-round Fed: Delisted; 
BCC 
Calif: S3S4; 
Delisted; FP 
 

Present; nests on 
bridges in the oil 
and gas field, 
forages and roosts 
in the oil field area. 

Gavia immer 
Common loon 

Nests along large secluded lakes in 
Canada and Alaska, winters along 
California coast. 

Winter Fed: none 
Calif: S1; SSC 
 

Present; species 
observed wintering 
in oil and gas field 
area; does not nest 
in California. 

Lanius ludovicianus 
Loggerhead shrike 

Usually found in open habitats with 
sparse shrubs and trees, rarely in 
urban areas but known to use golf 
courses and parks. Forages on 
large insects, lizards, small mammals. 
Nests in dense foliage in shrubs or 
trees. 

Year-round Fed: BCC 
Calif: S4; SSC 
 

Present; nesting 
reported within 
harbor area, but 
habitat is limited. 
Roosting and 
foraging habitat 
present in oil and 
gas field. 

Nycticorax nycticorax 
Black-crowned night heron 

Lake, river, freshwater and saltwater 
marshes, and marine subtidal 
habitats. Feeds on invertebrates, 
amphibians, reptiles, small mammals. 
Nests in dense vegetation in 
wetlands, shrubbery, or trees near 
wetland feeding areas.  

Year-round Fed: none 
Calif: S3; SA 
 

Present; nesting 
reported from Gull 
Park at the Navy 
Mole and in trees 
adjacent to LA 
Harbor Main 
Channel. Foraging 
and roosting habitat 
present in oil and 
gas field. 

Passerculus sandwichensis 
beldingi 
Belding's savannah sparrow 

Inhabits coastal salt marshes, from 
Santa Barbara south through San 
Diego Co. Nests in Salicornia on 
and about margins of tidal flats. 

Year-round Fed: none 
Calif: S3; END 

Moderate; salt 
marsh habitat 
present in area, but 
not reported from 
this location. 
Breeding in Los 
Cerritos Wetlands. 

Pelecanus occidentalis 
californicus 
California brown pelican 

Colonial nester on coastal islands 
just outside the surf line. Nests and 
roosts on coastal islands of small to 
moderate size which afford immunity 
from attack by ground-dwelling 
predators. 

Year-round Fed: Delisted 
Calif: S1S2; 
Delisted; FP 
 

Present; forages in 
harbors, roosts on 
breakwaters in and 
near area. Nesting 
colonies unlikely in 
oil and gas field. 
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Phalacrocorax auritus 
Double-crested cormorant 

Forages for fish, amphibians, and 
crustacean in estuaries, lakes, and 
coasts. Nests in tall trees or 
structures near water, occasionally 
on the ground.  

Year-round Fed: none 
Calif: S3; WL 
 

Present; nests on 
transmission towers 
by Cerritos Channel, 
forages in oil and 
gas field area. 

Polioptila californica californica 
Coastal California gnatcatcher 

Coastal sage scrub habitats of 
southern California coastal slope, 
generally below 950 feet. 

Year-round Fed: THR 
Calif: S2; SSC  

Low; no habitat in oil 
and gas field area. 
Coastal sage scrub 
on Palos Verdes 
Peninsula just west 
of the area; migrants 
observed in oil and 
gas field.  

Rallus longirostris levipes 
Light-footed clapper rail 

Found in salt marshes traversed by 
tidal sloughs, where cordgrass and 
pickleweed are the dominant 
vegetation. Requires dense growth 
of either pickleweed or cordgrass 
for nesting or escape cover; feeds 
on mollusks and crustaceans. 

Year-round Fed: END 
Calif: S1; END; 
FP 

Moderate; limited 
habitat. Observed at 
Seal Beach National 
Wildlife Refuge. 

Riparia riparia 
Bank swallow 

Colonial nester; nests primarily in 
riparian and other lowland habitats 
west of the desert; requires vertical 
banks/cliffs with fine-textured/sandy 
soils near streams, rivers, lakes, or 
the ocean to dig a nesting hole. 
CDFW considers it extirpated as a 
breeder in S Calif.  

Spring and 
fall migr. 
seasons 

Fed: none 
Calif: S2S3; 
THR 
 

Minimal; probably 
no remaining 
habitat. Historically 
nested in ocean 
bluffs in oil and gas 
field area, last 
record in 1919; may 
occur in the area 
during migration. 

Rynchops niger 
Black skimmer 

Nests on gravel bars, low islets, 
sandy beaches, in unvegetated 
sites. Also nests on dikes and 
dredging spoils. Nesting colonies 
usually less than 200 pairs. Forages 
for fish and crustaceans in calm, 
shallow water. Roosts on beaches 
or gravel bars.  

Year-round Fed: BCC 
Calif: S1S3; 
SSC 
 

High; nesting 
reported just outside 
oil and gas field at 
Pier 400 1998-2000; 
observed in sandy 
beach areas in Long 
Beach. Foraging 
and roosting habitat 
present in oil and 
gas field. Occurs in 
Los Cerritos 
Wetlands. 

Sternula (Sterna) antillarum 
browni 
California least tern 

Nests along the coast from San 
Francisco Bay south to N. Baja 
California. Forages for small fish in 
harbors, lagoons, and nearshore 
marine habitat. Colonial breeder on 
bare or sparsely vegetated, flat 
substrates: sand beaches, alkali 
flats, landfills, or paved areas. 

Spring/
Summer 
(breeding) 

Fed: END 
Calif: S2S3; 
END; FP 

Present; night roost 
on Belmont Shore 
Beach in oil and gas 
field area. Nesting 
site just outside oil 
and gas field at 
Terminal Island and 
Pier 400. Foraging 
sites in harbor. 
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Thalasseus (Sterna) elegans 
Elegant tern 

Colonial nester, breeds primarily in 
Baja. Nests on dikes, undisturbed 
beaches. Dives for fish in ocean, 
bays. Rests on beaches and tide 
flats. Roosts higher up on beaches. 

Spring/
Summer 

Fed: BCC 
Calif: S1; WL 
 

High; nesting 
reported just outside 
the oil and gas field 
at Pier 300, Pier 
400, and harbor 
barges. Foraging 
and roosting habitat 
present. 

MAMMALS      

Corynorhinus (Plecotus) 
townsendii 
Townsend's big-eared bat 
(incl. “pale,” “western,” and other 
subspecies)  

Many habitats throughout Calif and 
W N Amer, scattered populations 
in E; day roosts in caves, tunnels, 
mines, buildings, bridges; feeds 
primarily on moths. 

Year-round Fed: none 
Calif: S2S3; 
SSC, 
Candidate  

Moderate; possible 
in the area, may 
roost on structures. 

Eumops perotis californicus 
Western mastiff bat  

Lowlands (with rare exceptions); 
cent. and S Calif., S Ariz., NM, SW 
Tex., N Mexico; roost in deep rock 
crevices, forage over wide area. 
Found in a variety of habitats, 
generally roosts on natural 
substrates, less commonly on 
buildings or other artificial 
substrates. 

Year-round Fed: none 
Calif: S3?; SSC  

Low; possible in 
parks in the area 
(foraging), may 
roost on structures. 

Lasionycteris noctivagans 
Silver-haired bat 

Primarily a coastal & montane forest 
dweller feeding over streams, 
ponds, and open brushy areas. 
Roosts in hollow trees, beneath 
exfoliating bark, abandoned 
woodpecker holes, and rarely under 
rocks. Needs drinking water. 

Spring-Fall Fed: none 
Calif: S3S4; SA 

Moderate; possible 
in parks in the area.  

Lasiurus xanthinus 
Western yellow bat 

Found in valley foothill riparian, 
desert riparian, desert wash, and 
palm oasis habitats. Roosts in trees, 
particularly palms. Forages over 
water and among trees. 

Year-round 
(?) 

Fed: none 
Calif: S3; SSC 

Moderate; possible 
in parks in the area 
(foraging). 

Microtus californicus stephensi 
South coast marsh vole  

Tidal marshes in Los Angeles, 
Orange, and s Ventura Cos. 

Year-round Fed: none 
Calif: S1S2; 
SSC 

Low; limited 
potential habitat in 
oil and gas field 
area. Occurs at Seal 
Beach National 
Wildlife Refuge. 

Neotoma lepida intermedia 
San Diego desert woodrat 

Coastal scrub; prefers moderate 
to dense canopies; particularly 
abundant in rock outcrops, rocky 
cliffs, and slopes. Coastal Calif. 
from San Luis Obispo south through 
the Transverse and Peninsular 
Ranges into Baja California, 
Mexico. 

Year-round Fed: none 
Calif: S3?; SSC  

Minimal; no potential 
habitat in area. 

Nyctinomops femorosaccus 
Pocketed free-tailed bat 

Variety of arid areas in S Calif.; 
pine-juniper woodlands, desert 
scrub, palm oasis, desert wash, 
desert riparian in rocky areas with 
high cliffs. 

Year-round 
(?) 

Fed: none 
Calif: S2S3; 
SSC 

Minimal; no potential 
habitat in area. 
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Table 11.4-2. Special-status Fish and Wildlife in the Wilmington Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Nyctinomops macrotis (Tadarida 
molossa) 
Big free-tailed bat 
 

Roosts in crevices of rocky cliffs, 
scattered localities in W N Amer. 
through Cent. Amer.; ranges widely 
from roost sites; often forages over 
water. Rare in Calif. 

Year-
round (?) 
 

Fed: none 
Calif: S2; SSC  

Minimal; no potential 
habitat in area. 

Perognathus longimembris 
pacificus 
Pacific pocket mouse 

Inhabits the narrow coastal plains 
from the Mexican border north to El 
Segundo, Los Angeles Co. Seems 
to prefer soils of fine alluvial sands 
near the ocean, but little is known 
about life history. 

Year-round Fed: END 
Calif: S1; SSC 

Minimal; historic 
occurrences in the 
area are extirpated.  

Sorex ornatus salicornicus 
Southern California salt marsh 
shrew 

Coastal marshes in Los Angeles, 
Orange, and Ventura Cos. Requires 
dense vegetation and woody debris 
for cover. 

Year-round Fed: none 
Calif: S1; SSC 

Low; limited 
potential habitat in 
oil and gas field 
area. Occurs at Seal 
Beach National 
Wildlife Refuge. 

Sources: CDFW, 2014L; CDFW, 2014m 
Conservation status terms are defined at the bottom of Table 11.4-1. 

Wildlife Movement and Biological Connectivity 

See EIR Section 10.4.3 for an explanation of biological connectivity. There are no natural landscape 
blocks or essential connectivity areas within the Wilmington Oil and Gas Field. The Los Angeles River 
provides a potential riparian connection between coastal and inland habitat; see Figure 10.4-9 (Caltrans 
and CDFW, 2010). However, the urban and industrial nature of the area and the channelization of the 
Los Angeles River minimize its value as a movement corridor within the area. The river may provide a 
flyway for shorebirds that utilize habitat in the harbor and also feed on the invertebrates supported by 
the algal growth in the concrete-lined portions of the river north of the oil and gas field. 

Conservation Planning 

See EIR Section 10.4.3 for an explanation of Habitat Conservation Plans (HCPs) and Natural Community 
Conservation Plans (NCCPs). There are no major HCPs or NCCPs, either approved or in development, 
that overlap any portion of the Wilmington Oil and Gas Field (CDFW, 2014c). The Rancho Palos Verdes 
Peninsula HCP/NCCP is in development (status as of March 2014) and the plan area is located just west 
of the oil and gas field (URS, 2004); see Figure 10.4-6. There may be small, project-specific HCPs or 
NCCPs, or local conservation or open space plans within the area (CDFW, 2014d). 

Conservation Lands and Critical Habitat 

Please see EIR Section 10.4.3 for an explanation of conservation land designations. There are several 
small areas of conservation lands within the Wilmington Oil and Gas Field. These lands are community 
parks with small areas of open space, landscaped areas along freeways and major roadways, the beach, 
and the GSMBR; see Figure 7.5-4. 

There is no designated critical habitat within the oil and gas field. For an explanation of designated criti-
cal habitat, please see EIR Section 10.4.3. 
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Climate Change 

Please see EIR Section 10.4.3.1 for a discussion of potential effects of climate change in Study Region 1. 
Among other effects, climate change is predicted to result in a rise in sea level by up to 28 inches by the 
year 2100 (PRBO, 2011). Within the Wilmington Oil and Gas Field, sea level rise of this magnitude would 
inundate coastal areas such as the beaches and the salt marsh habitat in the GSMBR. 

11.4.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located within Study Region 1, in Los Angeles County, primarily within 
the Baldwin Hills on the western edge of the Los Angeles basin; see Figure 11.0-2. The Baldwin Hills are a 
series of north-south trending hills rising about 500 feet above the coastal plain (NHMLACF, 2001). Land 
uses within the oil and gas field include the active surface of the oil and gas field (i.e., where production 
activities are ongoing), portions of the Kenneth Hahn State Recreation Area (SRA), and a variety of resi-
dential, recreational, institutional, commercial, and industrial development; see Figure 11.0-2. Several 
large roads traverse the oil and gas field, roughly north to south, including South La Cienega Boulevard, 
South La Brea Avenue, and Jefferson Boulevard. Ballona Creek runs roughly northeast-southwest 
through the oil and gas field, flowing to the southwest. See EIR Section 11.0 for additional background 
information. 

Vegetation and Habitat 

The natural topography of the Baldwin Hills is characterized by steep slopes and deep arroyos, now 
largely modified by development (NHMLACF, 2001; Cooper, 2012). The remaining natural habitat is a 
relic of the vegetation communities that occupied this area prior to development, and is isolated from 
other natural areas by urbanization. This remaining habitat is also fragmented, with pockets of native 
vegetation interspersed with development, landscaping, and areas dominated by non-native weeds 
(Cooper, 2012). 

Biological surveys have been done of most of the open space areas in oil and gas field, including the 
active surface (NHMLACF, 2001; MRS, 2008; Cooper, 2012). Major vegetation types identified within the 
oil and gas field include coastal scrub and degraded coastal scrub, native bunchgrass grassland, riparian 
scrub and degraded riparian scrub, interior live oak woodland, non-native woodland, potential vernal 
pools, landscaped park and residential areas, disturbed ruderal areas, and wetland and aquatic habitat. 
Figure 11.4-3 depicts the major vegetation types; small patches of habitat (e.g., coast live oak woodland, 
native bunchgrass grassland, most riparian scrub) are not visible at this scale. More detailed maps of 
vegetation types can be found in MRS (2008; active surface) and CDPR (2002; Kenneth Hahn SRA and 
other areas). All of the native habitats have been degraded to varying degrees by development, frag-
mentation, alteration of the natural fire regime, and invasion of non-native weeds (NHMLACF, 2001; 
CDPR, 2002). 

Invasive exotic plants (i.e., non-native weeds) are common throughout the oil and gas field. Some are 
used in landscaping in the area and have escaped into natural areas. Examples are freeway daisy 
(Gazania linearis), iceplant (Carpobrotus edulis), German ivy (Senecio mikanioides), and pampas grass 
(Cortaderia selloana). Other non-natives in the oil and gas field are commonly found throughout south-
ern California, such as Russian thistle (Salsola tragus), tree tobacco (Nicotiana glauca), castor bean 
(Ricinis communis), brome grasses (Bromus spp.), and mustards (Hirschfeldia incana and Brassica spp.) 
(NHMLACF, 2001). 

Populations of wildlife species that depend on native habitats have also declined within the oil and gas 
field, and some species, such as the burrowing owl (Athene cunicularia) and cactus wren 
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(Campylorhynchus brunneicapillus), appear to have been recently extirpated from the area (NHMLACF, 
2001; CDPR, 2002; Cooper, 2012). Native species declines may be attributable to habitat loss and degra-
dation, isolation of the area from other occupied habitat, and probably also to the high population of 
mesopredators. Mesopredators, such as gray fox (Urocyon cinereoargenteus), raccoon (Procyon lotor), 
opossum (Didelphis virginiana), and feral cats and dogs, can become unnaturally abundant due to food 
sources provided by humans (e.g., pet food, garbage) (NHMLACF, 2001). The apparent extirpation of 
coyotes (Canis latrans) in the area may also be a factor. As a higher level predator, coyotes would 
normally keep populations of mesopredators in check (NHMLACF, 2001; CDPR, 2002). 

There is little natural habitat in the developed urban areas within the oil and gas field. Limited open 
space occurs in the form of several small community parks and a cemetery. Parks and other landscaped 
areas are vegetated with lawns and ornamental shrubs, trees, and palms. Disturbed areas have ruderal 
(weedy) vegetation with invasive exotic species such as smilo grass (Piptatherum miliaceum), iceplant, 
castor bean, and leafy spurge (Euphorbia terracina) (Cooper, 2012). These vegetated areas provide habi-
tat for common native wildlife species such as house finch (Haemorhous mexicanus) and western fence 
lizard (Sceloporus occidentalis), and non-natives such as eastern fox squirrel (Sciurus niger). 

Much of the active surface of the oil and gas field is disturbed or degraded from past and present oil 
field operations, but there are some areas of relatively undisturbed habitat remaining (MRS, 2008). 
There are also undeveloped areas that support pockets of habitat east of West Los Angeles College and 
north of the Holy Cross Cemetery (NHMLACF, 2001); see Figure 11.0-2. The Kenneth Hahn SRA, managed 
by the Los Angeles Department of Parks and Recreation, is located within and adjacent to the oil and gas 
field and includes native habitat as well as landscaped areas and developed recreation. 

Biological surveys of the active surface of the oil and gas field, comprising 849.5 acres, including the hab-
itat to the east of West Los Angeles College, are summarized in Table 11.4-3. 

Table 11.4-3. Habitat and Land Cover Types on the Active Surface of the Oil and Gas Field. 

Habitat/Land Cover Type Acres Percent  

Developed (roads, pads, facilities) 378.9 44.6 

Degraded coastal scrub (degraded California sagebrush scrub and coyote brush scrub) 172.2 20.3 

Coastal scrub (California sagebrush scrub and coyote brush scrub) 148.6 17.5 

Disturbed ruderal (weed dominated) 101.6 12.0 

Non-native woodland (eucalyptus naturalized forest) 34.2 4.0 

Man-made and maintained ponds 4.7 0.6 

Degraded riparian scrub (degraded southern willow scrub) 4.4 0.5 

Interior live oak woodland 1.5 0.2 

Riparian scrub (southern willow scrub) 1.3 0.2 

Native bunchgrass grassland (Wild oat/purple needlegrass grassland) 0.9 0.1 

Individual trees, native remnant or planted and non-native planted 0.6 0.07 

Willows, remnant small clumps and individual trees 0.5 0.06 

Source: MRS, 2008. 
Any discrepancy in totals is due to rounding error. 

Biological surveys of the remaining portions of the oil and gas field outside of the active surface, includ-
ing the Kenneth Hahn SRA and the habitat north of the Holy Cross Cemetery, recognized habitat types 
similar to those used in the MRS (2008) report, but did not quantify the area occupied by each 
(NHMLACF, 2001). 
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Coastal scrub and degraded coastal scrub. Coastal scrub is dominated by low, drought-deciduous 
shrubs and subshrubs. Shrub cover is often dense and continuous, but some areas are sparse due to 
rocky outcrops that prevent dense growth. Coastal scrub is typically found on steep, dry slopes and 
hilltops where it often forms a mosaic with chaparral, grassland, and forbland. Annual herbs, including 
weedy grasses and forbs and native wildflowers, are common in openings and disturbed areas. 

Coastal scrub is the dominant native habitat in the oil and gas field (MRS, 2008; NHMLACF, 2001; CDRP, 
2002). Typical species are California sagebrush (Artemisia californica), California buckwheat (Eriogonum 
fasciculatum), bush sunflower (Encelia californica), deerweed (Acmispon glaber [Lotus scoparius]), and 
coastal goldenbush (Isocoma menziesii) (NHMLACF, 2001; Cooper, 2012). The understory is dominated 
by non-native weeds, particularly annual grasses, mustards, wild radish (Raphanus sativa), and leafy 
spurge (NHMLACF, 2001; Cooper, 2012). In moister areas, species such as blue elderberry (Sambucus 
nigra), coyote brush (Baccharis pilularis), mulefat (Baccharis salicifolia), lemonade berry (Rhus 
integrifolia), poison oak (Toxicodendron diversilobum), and Southern California black walnut (Juglans 
californica) may also be found (Cooper, 2012). Large patches of prickly pear cactus (Opuntia sp.) are 
found in drier areas. Cooper (2012) recognized “cactus scrub” as a secondary association within the 
coastal scrub on the site. 

Common wildlife species observed in coastal scrub habitat on the oil and gas field include western 
scrub-jay (Aphelocoma californica), bushtit (Psaltriparus minimus), northern mockingbird (Mimus 
polyglottos), and California towhee (Melozone crissalis), (NHMLACF, 2001; MRS, 2008). In addition to the 
burrowing owl and cactus wren, mentioned above, species that appear to have been recently extirpated 
from the area include California quail (Callipepla californica) and California thrasher (Toxostoma 
redivivum) (NHMLACF, 2001; Cooper, 2012). 

As shown in Table 11.4-3, biological surveys of the active surface of the oil and gas field found that 
coastal scrub and degraded coastal scrub habitat occupied over a third of the area. This habitat was 
further classified as California sagebrush scrub (147.3 acres, 17.3 percent), degraded California 
sagebrush scrub (168.9 acres, 19.9 percent), coyote brush scrub (1.3 acres, 0.2 percent), and degraded 
coyote brush scrub (3.3 acres, 0.4 percent) (MRS, 2008). 

Biological surveys of the remaining portions of the oil and gas field identified areas of coastal scrub habi-
tat north of the Holy Cross Cemetery and in the eastern portion of Kenneth Hahn SRA. Scattered patches 
of coastal scrub habitat were also found in the remainder of the SRA (NHMLACF, 2001). 

Native bunchgrass grassland. Native bunchgrass grassland has a native bunchgrass species as a compo-
nent of the grassland habitat, often mixed with other species, including non-natives. Stands tend to be 
patchy and variable in composition (Holland, 1986). 

As shown in Table 11.4-3, biological surveys of the active surface of the oil and gas field found one small, 
isolated patch of native bunchgrass grassland (MRS, 2008). This habitat consisted of purple needlegrass 
(Stipa [Nassella] pulchra), a native bunchgrass, mixed with non-native grasses and forbs (MRS, 2008). A 
patch of grassland/prairie was identified in Kenneth Hahn SRA and may be native bunchgrass grassland 
(NHMLACF, 2001). Common wildlife species observed in grassland habitats on the oil and gas field 
include house finch, lesser goldfinch (Spinus psaltria), American kestrel (Falco sparverius), and the non-
native European starling (Sturnus vulgaris) (NHMLACF, 2001; MRS, 2008). 

Riparian scrub and degraded riparian scrub. Riparian scrub habitat in the oil and gas field is mainly 
associated with urban runoff rather than natural watercourses (NHMLACF, 2001). Typical native species 
are willows (Salix spp.), primarily arroyo willow (S. lasiolepis), and mulefat, but non-native species such 
as pampas grass often dominate the understory (NHMLACF, 2001; Cooper, 2012). A few individual 
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native riparian trees, Fremont cottonwood (Populus fremontiii) and California sycamore (Platanus 
racemosa), were found in riparian scrub areas, but also scattered in coastal scrub habitat. It is unclear if 
these trees are native remnants or plantings (MRS, 2008). Common wildlife species observed in riparian 
scrub habitat on the oil and gas field include black phoebe (Sayornis nigricans), spotted towhee (Pipilo 
maculatus), and song sparrow (Melospiza melodia) (NHMLACF, 2001). 

As shown in Table 11.4-3, biological surveys of the active surface of the oil and gas field found small 
areas of riparian scrub habitat, classified as southern willow scrub, degraded southern willow scrub, and 
remnant small clumps of willows and individual willows, totaling less than one percent of the surveyed 
area (MRS, 2008). One patch of riparian habitat was also identified in Kenneth Hahn SRA (NHMLACF, 
2001). Southern willow scrub is a thicket dominated by any of several willow species. It is associated 
with streams or other sources of generally perennial water. Thickets may vary from extremely dense to 
open (Holland, 1986). 

Interior live oak woodland. This habitat type is dominated by interior live oak (Quercus wislizenii), and is 
a typically dense woodland with little understory, usually found on north-facing slopes (Holland, 1986). 

As shown in Table 11.4-3, biological surveys of the active surface of the oil and gas field found one stand 
of about 1.5 acres of interior live oak woodland habitat located east of West Los Angeles College. This 
habitat is in a steep canyon surrounded by coastal scrub (MRS, 2008). This habitat type was not reported 
from Kenneth Hahn SRA (NHMLACF, 2001). 

Common wildlife species observed in wooded areas in the oil and gas field include lesser goldfinch 
(Spinus psaltria), song sparrow, house finch, mourning dove (Zenaida macroura), and bushtit (MRS, 
2008). Woodlands also provide nesting habitat for raptors, such as red-tailed hawk (Buteo jamaicensis), 
red-shouldered hawk (B. lineatus), Cooper’s hawk (Accipiter cooperi), and great horned owl (Bubo 
virginianus) (MRS, 2008). 

Non-native woodland. As shown in Table 11.4-3, biological surveys of the active surface of the oil and 
gas field found non-native woodland, classified as eucalyptus naturalized forest. This habitat type is 
found in several scattered areas of the active surface of the oil and gas field (MRS, 2008). Non-native 
woodland was not mapped in Kenneth Hahn SRA (NHMLACF, 2001), but stands of non-native trees are 
found in the landscaped areas of the park; see below. Common wildlife species observed in woodland 
habitats are listed above. 

Potential vernal pools. Vernal pools are shallow seasonal wetlands that form when winter rains fill small 
depressions that are underlain by soil that is relatively impermeable to water infiltration. There is 
evidence in the terrain that suggests the possibility of vernal pools in the oil and gas field, but none have 
been identified (NHMLACF, 2001). 

Small seasonal pools are known to form on the top of a graded mesa north of Holy Cross Cemetery and 
also east of the main picnic area in Kenneth Hahn SRA (Cooper, 2012; CDPR, 2002). Although one plant 
species that may be associated with vernal pools, toadrush (Juncus bufonius), was noted at the cemetery 
site, no vernal pool indicator species have been found (NHMLACF, 2001; Cooper, 2012; CDPR, 2002). 
Much of the active surface of the oil and gas field has depressional areas that contain seasonal water. 
Many of these have been used as oil storage and runoff areas, and biological surveys did not identify any 
vernal pools in this area (Cooper, 2012; MRS, 2008). 

Landscaped park and residential areas. Landscaped areas are found throughout the Kenneth Hahn SRA 
and in the residential areas and community parks in the oil and gas field. These areas often have non-
native trees such as pines (Pinus spp.), eucalyptus (Eucalyptus spp.), pepper tree (Schinus spp.), and silk-
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oak (Grevillea spp.). Understory plantings are typically non-native shrubs, ground cover, and turfgrass 
(NHMLACF, 2001). Common wildlife species found in landscaped areas in the oil and gas field are Ameri-
can kestrel (Falco sparverius), mourning dove, Anna’s hummingbird (Calypte anna), and common raven 
(Corvus corax) (NHMLACF, 2001). 

Disturbed ruderal areas. Many areas in the oil and gas field are dominated by invasive exotics such as 
wild oats (Avena spp.), brome grasses, barley (Hordeum spp.), mustards, wild radish, and fennel 
(Foeniculum vulgare) (NHMLACF, 2001; Cooper, 2012). Weed-dominated habitats are common in the 
disturbed areas on the active surface of the oil and gas fields (Cardno ENTRIX, 2014; MRS, 2008). 
Common wildlife species observed in disturbed areas in the oil and gas field are brown-headed cowbird 
(Molothrus ater), European starling, and common raven (MRS, 2008). 

As shown in Table 11.4-3, biological surveys of the active surface of the oil and gas field found that 
about 12 percent of the area was disturbed ruderal (weedy) (MRS, 2008). Biological surveys of the 
remaining portions of the oil and gas field identified some areas of non-native annuals, which may be 
disturbed ruderal or possibly non-native annual grassland, near the northeast end of Holy Cross 
Cemetery and in scattered areas of Kenneth Hahn SRA (NHMLACF, 2001). 

Wetland and aquatic. Wetland and aquatic habitats include the channelized Ballona Creek and artificial 
water features, as discussed below. 

The Inglewood Oil and Gas Field is within the Southern California Coast ecoregion (CDFW, 2014g); see 
Figure 10.4-2. Please see EIR Section 10.4.3 for an explanation and description of ecoregions in 
California. 

Sensitive Vegetation and Habitat 

Several habitat found in the oil and gas field are vegetation communities of special conservation concern 
in California (CDFG, 2010; CDFW, 2014m). For an explanation of sensitive vegetation communities, 
please see EIR Section 10.4.3. 

Coastal scrub. Coastal scrub is generally of conservation concern because it is the habitat of the coastal 
California gnatcatcher (Polioptila californica californica), a federally listed threatened species, discussed 
below. MRS (2008) classified the coastal scrub on the active surface of the oil and gas field as mainly Cal-
ifornia sagebrush scrub with smaller areas of coyote brush scrub. Descriptions of the coastal scrub habi-
tat in the Kenneth Hahn SRA (NHMLACF, 2001) indicate that it is similar to that found on the active sur-
face of the oil and gas field. Both vegetation types are ranked S5 by CDFW, meaning that they are 
demonstrably secure and commonly found throughout their historic range (CDFG, 2010). 

Relatively large patches of prickly pear cactus were noted within the coastal scrub, with the cactus iden-
tified as Opuntia X occidentalis (NHMLACF, 2001). Opuntia X occidentalis is a hybrid between Opuntia 
littoralis and another hybrid Opuntia engelmannii X Opuntia phaeacantha, all native species (Jepson, 
2014). Cooper (2012) recognized “cactus scrub” as a secondary association within the coastal scrub on 
the site. Prickly pear cactus has been a target of recent re-vegetation efforts in the Baldwin Hills by the 
Los Angeles Audubon Society, and some cactus patches may have been introduced or enhanced 
(Cooper, 2012), possibly with a different Opuntia species or hybrid. 

The stands of prickly pear cactus on the oil and gas field may fall within the definition of Opuntia 
littoralis (Coast prickly pear scrub) Alliance (Sawyer et al., 2009). This habitat type is ranked as S3 by 
CDFW, meaning that it is considered vulnerable and at moderate risk of extinction due to a restricted 

range, relatively few populations, recent and widespread declines, or other factors (CDFG, 2010). 
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Native bunchgrass grassland. MRS (2008) found one isolated patch (0.9 acres) of purple needlegrass, a 
native bunchgrass, mixed with non-native grasses and forbs (MRS, 2008). A patch of grassland/prairie 
was identified in Kenneth Hahn SRA and may also be native bunchgrass grassland (NHMLACF, 2001). 

Nassella pulchra (Purple needle grass grassland) Alliance is ranked as S3? by CDFW, meaning that the 
available information indicates that this vegetation type is vulnerable and at moderate risk of extinction 
due to a restricted range, relatively few populations, recent and widespread declines, or other factors (CDFG, 
2010). 

Riparian scrub. The riparian scrub on the active surface of the oil and gas field was classified as Southern 
Willow Scrub (MRS, 2008). One patch of riparian habitat was identified in Kenneth Hahn SRA (NHMLACF, 
2001); based on the description, it is most likely also southern willow scrub. 

Southern Willow Scrub is ranked as S2.1 by CDFW, meaning that it is very imperiled and at high risk of 
extinction due to very restricted range, very few populations, steep declines, or other factors (CDFG, 
2010). 

Interior live oak woodland. MRS (2008) found one stand of about 1.5 acres of native interior live oak 
woodland habitat on the active surface of the oil and gas field. This habitat type was not reported from 
Kenneth Hahn SRA (NHMLACF, 2001). 

Interior live oak woodland is ranked as S3.2 by CDFW, meaning that it is vulnerable and at moderate risk 
of extinction due to a restricted range, relatively few populations, recent and widespread declines, or other 

factors (CDFG, 2010). 

Vernal pools. There is evidence in the terrain that suggests the possibility of vernal pools in the oil and 
gas field, but none have been identified there (NHMLACF, 2001; MRS, 2008). Vernal pools in southern 
California are generally classified as S2 (imperiled) or S3 (vulnerable), depending on vegetation and 
other factors (CDFG, 2010). 

Wetland and aquatic. There is limited natural wetland and aquatic habitat, as described below, and no 
wetland or aquatic vegetation communities of special conservation concern have been reported from 
the oil and gas field. 

Wetlands, Aquatic Habitat, and Fish 

The Inglewood Oil and Gas Field is within the Ballona Creek Watershed. Within the oil and gas field, 
Ballona Creek is contained entirely within a concrete-lined flood control channel, constructed in the 
1930s (RRM, 2003). Portions of the channel have vertical sides, while other portions have sides sloped at 
approximately 30 degrees. The channel bottom is approximately 80 feet wide (RRM, 2003). Various 
stretches of the channel are maintained either by the U.S. Army Corps of Engineers or the County of Los 
Angeles Department of Public Works (RRM, 2003). Land uses abutting Ballona Creek are residential, 
commercial, and industrial (RRM, 2003). There is landscaping and ruderal vegetation adjacent to some 
sections of the channel, but no native habitat (LMU, no date). 

Ballona Creek is fresh water in this area, upstream of any tidal influence (LMU, no date). Typical flows 
include dry weather urban runoff, with water level and velocity increasing dramatically during storm 
events (RRM, 2003). Runoff is contaminated with urban pollutants, including trash and debris, animal 
waste, hydrocarbons, pesticides, fertilizers, and bacteria (RRM, 2003). Due to increased nutrient levels, 
algae accumulation occurs in some places (RRM, 2003). Although Ballona Creek is devoid of native ripar-
ian habitat within the oil and gas field, waterfowl are often seen in the area (RRM, 2003). 
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About 4.5 miles downstream of the oil and gas field, Ballona Creek flows through the State-owned 
600-acre Ballona Wetlands Ecological Reserve, an important coastal habitat area for special-status plant 
and animal species and migratory birds. The creek then empties into the Pacific Ocean in Santa Monica 
Bay (MRS, 2008). 

The concrete channel, variable flow, and water quality issues may limit the value of aquatic habitat in 
this section of Ballona Creek. However, some fish species are potentially present, as discussed below. 

Other aquatic habitat within the oil and gas field is limited to artificial ponds associated with oil field 
operations or landscaped areas, and the artificial lake, ponds, and stream in the Kenneth Hahn SRA 
(NHMLACF, 2001; MRS, 2008). 

The aquatic habitats in Kenneth Hahn SRA receive periodic cleaning and maintenance that includes 
removal of plant and animal life. These artificial water features provide limited habitat for native aquatic 
organisms, but support common native waterfowl such as green heron (Butorides virescens), mallard 
(Anas platyrhynchos), cinnamon teal (Anas cyanoptera), ruddy duck (Oxyura jamaicensis), and American 
coot (Fulica americana) (NHMLACF, 2001). 

The drainages on the active surface oil and gas production field typically end in retentiondrain to catch 
basins to contain for site runoff, including potential surface spills or industrial activities. Most of the 
retention catch basins have little or no vegetation, but the wettest ones support small stands of cattails 
(Typha latifolia) or other emergent vegetation. These basins are cleaned out annually and the vegetation 
removed (MRS, 2008). These basins may provide limited habitat for wetland bird species (MRS, 2008). 

Drainage on the active surface oil and gas production field flows to the northeast, toward Ballona Creek. 
The water retentioncatch basins may discharge to Ballona Creek during particularly wet years or heavy 
storms (MRS, 2008). Surface runoff is managed by the operator under its National Pollution Discharge 
Elimination System (NPDES) Permit, which regulates water quality for beneficial uses including aquatic 
habitat and wildlife. It is unlikely that surface spills would drain to Ballona Creek. 

Please see EIR Section 10.4.3 for more information on wetlands and aquatic habitat. 

Fish. The paragraphs below discuss native anadromous, freshwater, or brackish water fish species that 
may be found within the oil and gas field. Please see EIR Section 10.4.3 for more information on native 
fish species. 

The portion of the Ballona Creek channel within the oil and gas field is within the extant range of the fol-
lowing native anadromous, freshwater, or brackish water fish: California killifish (Fundulus parvipinnis), 
coastal rainbow trout (Oncorhynchus mykiss irideus), coastal threespine stickleback (Gasterosteus 
aculeatus aculeatus), Pacific lamprey (Entosphenus tridentata), and staghorn sculpin (Leptocottus 
armatus) (UCDANR, 2014; UCDCWS, 2014). Of these, only the Pacific lamprey is a special-status species, 
discussed below (CDFW, 2014L). Anadromous steelhead trout (Oncorhynchus mykiss irideus) and arroyo 
chub (Gila orcutti), both special-status species, historically occurred in this area, but are likely no longer 
present (UCDCWS, 2014). Any of these fish species is potentially present, but surveys of fish in this por-
tion of Ballona Creek either have not been done or are not readily available. The concrete channel, 
variable flow, and water quality issues may limit the value of aquatic habitat in this section of Ballona 
Creek. 

Other aquatic habitat in the oil and gas field (artificial water features) are unlikely to support any fish 
species unless they have been introduced there. The lake at Kenneth Hahn SRA is regularly stocked with 
non-native bass and catfish (CasualFishing, 2013). 
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Listed and Special-status Plants, Fish, and Wildlife 

For an explanation of the special-status classification scheme for plants, fish, and wildlife, please see EIR 
Section 10.4.3. 

Special-status Plants. Much of the natural habitat remaining in the Inglewood Oil and Gas Field has 
been degraded and fragmented, and few special-status plant species are expected to be present. There 
is low potential for any federally or State-listed threatened or endangered plant species to occur within 
the Inglewood Oil and Gas Field, and none were found during biological surveys (NHMLACF, 2001; MRS, 
2008; Cooper, 2012). 

There are two special-status plant species on the California Rare Plant Rank (CRPR) List 1B either present 
in the oil and gas field or with a moderate potential for occurrence there, described below. CRPR List 1B 
designates plant species that are considered rare, threatened, or endangered in California and through-
out their ranges. The CRPR system is used by CDFW and the California Native Plant Society (CNPS) to 
categorize rarity and degree of conservation concern for native plant species, and is not indicative of any 
legal status or protection (CNPS, 2014b). 

Additionally, there are two CRPR List 4 species present in the oil and gas field or with moderate potential 
for occurrence there. List 4 designates plant species that have a limited distribution and may be signifi-
cant locally: a watch list (CNPS, 2014b). One plant species, with no CRPR ranking, is also described 
below. It is not uncommon in California, but locally rare in the Baldwin Hills. 

The following paragraphs describe the special-status plant species that are present or could occur within 
the oil and gas field. Biological surveys would be required to determine if these species may be present. 

Southern tarplant (Centromadia parryi ssp. australis) is a CRPR 1B.1. It occurs in the basins and coastal 
plains west of the coastal mountains below about 1,400 feet elevation, from Santa Barbara County to 
northern Baja California. It is a spiny annual herb with yellow flowers, and blooms from late spring to 
fall. It grows in seasonally moist, often saline, soils such as the margins of vernal pools, alkaline 
meadows, brackish marshes, estuaries, and some disturbed areas. This species has moderate potential 
to be present in the oil and gas field. 

Nutall’s scrub oak (Quercus dumosa) is a CRPR 1B.1. It is an evergreen shrub found in chaparral, coastal 
scrub, and coniferous forest habitats in Orange, Santa Barbara, San Diego, and Ventura Counties. It may 
hybridize with the more common scrub oak (Q. berberidifolia). Nuttall’s scrub oak has been documented 
in the oil and gas field. A small cluster of very old, yet acorn-bearing (as of October 2012), plants occurs 
near the Baldwin Hills Scenic Overlook (Cooper, 2012). 

Southern California black walnut (Juglans californica) is CRPR 4.2. It occurs in woodlands, chaparral, 
coastal sage scrub, and riparian vegetation. It ranges from a shrub to medium-sized tree, depending on 
its habitat and fire history. It is endemic to southwestern California, from Santa Barbara County to San 
Diego County, and inland to western San Bernardino and Riverside Counties. Individual California walnut 
shrubs or trees were found during biological surveys in 2000 (NHMLACF, 2001). 

Robinson’s pepper-grass (Lepidium virginicum var. robinsonii) is a CRPR 4.3. It is an annual herb that typ-
ically blooms in early spring. It occurs in chaparral and coastal sage scrub in western California, from 
Santa Cruz County to Baja California, and inland to western Riverside and San Bernardino Counties. Its 
primary habitat seems to be slightly sheltered open soils in shrublands, often on south-facing slopes, 
and often around cobble-sized rocks or at the margins of shrubs, which may provide some moisture 
runoff. It has a moderate potential for occurrence on the oil and gas field. 
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Lance-leaved dudleya (Dudleya lanceolata) is not a listed or special-status species. It is not uncommon in 
California, but is considered locally rare in the Baldwin Hills (NHMLACF, 2001). It is found from Big Sur to 
the Mexican border in rocky soils in chaparral and coastal sage scrub below about 3,300 feet elevation. 
One population of this species was found near West Los Angeles College during biological surveys in 
2000, but the size or extent of the population was not reported (NHMLACF, 2001). 

Special-status Wildlife. There is low potential for a few federally or State-listed threatened or endan-
gered wildlife species to occur within the Inglewood Oil and Gas Field, described below. None have been 
found during biological surveys (NHMLACF, 2001; MRS, 2008; Cooper, 2012). There are seven other 
special-status wildlife species that have been documented from the oil and gas field, 23 special-status 
species with a moderate or high potential for occurrence, and 14 special-status species with a low 
potential for occurrence. The following paragraphs describe the special-status wildlife species that occur 
or may occur within the oil and gas field. Biological surveys would be required to determine if each spe-
cies may be present. 

Listed Wildlife Species. The coastal California gnatcatcher is a federally listed threatened species and a 
California Species of Special Concern. It is a small, non-migratory songbird found in coastal sage scrub 
habitat in southern California and northern Baja. This species breeds on the Palos Verdes Peninsula, 
about 13 miles south of the oil and gas field (URS, 2004); this is the nearest known confirmed occupied 
habitat. One sighting of the coastal California gnatcatcher was reported from the oil and gas field area in 
1980, but this observation is probably in error (MRS, 2008). The coastal California gnatcatcher may be 
confused with the more common blue-gray gnatcatcher, especially outside the breeding season, when 
their plumages are very similar. However, there is potentially suitable habitat present, and the coastal 
California gnatcatcher has a low potential for occurrence in the oil and gas field. 

The least Bell’s vireo (Vireo bellii pusillus) and southwestern willow flycatcher (Empidonax traillii 
extimus) are both federally and State-listed as endangered. Both species is migratory; breeding in 
densely vegetated riparian habitats in the western or southwestern U.S. and northern Mexico, and 
wintering farther south in Mexico, Central America, or South America. The little willow flycatcher 
(Empidonax traillii brewsteri) is State-listed as endangered. It breeds in wet meadow habitats in the 
Sierra Nevada and Cascade Ranges and winters in South America. There is little or no suitable breeding 
habitat for southwestern willow flycatcher or least Bell’s vireo in the oil and gas field, and the field is 
well outside the breeding range of the little willow flycatcher. These species are likely to be seen in the 
area only as transients during migration. 

The Swainson’s hawk (Buteo swainsoni) and bank swallow (Riparia riparia), both State-listed threatened 
species, have low potential for breeding or extended seasonal occurrence in the oil and gas field but 
may be observed as transients during migration. Neither species breeds in the Los Angeles basin or 
vicinity. 

Townsend’s big-eared bat, discussed below, is a California Species of Special Concern and a candidate 
for State listing as threatened. It has a moderate potential to forage or roost in the oil and gas field. 

Other Special-status Wildlife. Species that are not federally or State-listed as threatened or endangered, 
but are considered special-status species are described in the paragraphs below. Please see Table 10.4-2 
for definitions of special-status species. 

Special-status Invertebrates. The monarch butterfly (Danaus plexippus) migrates over long distances 
and the wintering grounds for most of the western U.S. population are within a coastal strip from Los 
Angeles to Monterey. Wintering grounds are groves of tall trees used as communal roosts. Mating 
occurs in the communal roosts, and therefore butterfly trees are of particular importance in the 
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monarch’s life cycle (CEC, 2008). The monarch butterfly is not federally or State-listed as threatened or 
endangered; however, the International Union for Conservation of Nature (IUCN) recognizes the 
monarch butterfly migration as an Endangered Phenomenon (CEC, 2008). Butterfly trees may be pro-
tected under various State and local regulations. Individual monarchs were observed in the oil and gas 
field, but no roosting sites were reported (NHMLACF, 2001). Native and non-native ornamental trees in 
the oil and gas field could be used by monarch butterflies as temporary roosting sites during migration 
or as aggregation and overwintering sites. However, no monarch roosting sites have been documented 
in the area (Monarch Program, 2014). 

Special-status Fish. The only special-status fish species potentially present in the area is the Pacific 
lamprey. The Pacific lamprey is a CDFW Special Animal (CDFW, 2014L). It is an anadromous fish, 
spawning in freshwater streams. Larvae filter-feed on algae and organic matter for 5 to 7 years, and 
then undergo a metamorphosis to the juvenile stage, developing sucking mouth parts used to attach to 
and feed on other fish. Juveniles migrate to the ocean to mature, generally staying near the mouth of 
their home stream. After 1 to 3 years, the adult fish migrate back to freshwater to spawn and die 
(UCDANR, 2014). There may be potentially suitable habitat for the Pacific lamprey in the Ballona Creek 
channel, but the concrete channel, variable flow, and water quality issues may limit the value of aquatic 
habitat in this section of Ballona Creek. There are no records of Pacific lamprey in Ballona Creek from 
the CNDDB (CDFW, 2014m), and it has a low potential for occurrence within the oil and gas field. 

Special-status Reptiles. The coast horned lizard (Phrynosoma blainvillii) is a California Species of Special 
Concern (CDFW, 2014L). It is generally found in coastal sage scrub and chaparral habitat, but may also 
be found in ornamental vegetation in parks. The coast horned lizard eats mainly native ants, which have 
been largely displaced by non-native ants in urban areas. The coast horned lizard was not observed dur-
ing biological surveys (NHMLACF, 2001; MRS, 2008), and has a low potential for occurrence in the oil 
and gas field. 

The coastal whiptail (Aspidoscelis tigris stejnegeri) is a CDFW Special Animal. This species is found in 
woodland, shrubland, grassland, and riparian habitats. There is potentially suitable habitat present in 
the oil and gas field, but this species has not been documented in the area. It has a low potential for 
occurrence. 

Special-status Raptors. Species such as Cooper’s hawk (Accipiter cooperii) may nest or forage within the 
oil and gas field. Large trees, power poles, or other structures may provide nesting habitat. Parks, residen-
tial areas, and the active surface of the oil and gas field may provide foraging opportunities. Cooper’s 
hawk is an uncommon breeding resident in the Baldwin Hills and nesting has been reported at the 
Village Green northeast of the oil and gas field (NHMLACF, 2001; MRS, 2008). The sharp-shinned hawk 
(Buteo striatus) winters in southern California and may forage in the oil and gas field. Both Cooper’s and 
sharp-shinned hawks are CDFW Watch List species (CDFW, 2014L). The white-tailed kite (Elanus 
leucurus), a CDFW Fully Protected species, is an uncommon resident and possible breeder in the Baldwin 
Hills (NHMLACF, 2001). 

The American peregrine falcon (Falco peregrinus anatum) nests on cliffs and large man-made structures 
such as bridges and tall buildings. It nests in Long Beach and downtown Los Angeles and is a rare visitor 
or transient in the Baldwin Hills (NHMLACF, 2001). Formerly a federally and State-listed endangered spe-
cies, the American peregrine falcon was federally delisted in 1999 and State delisted in 2009 due to 
recovery. It is a CDFW Fully Protected species. 

The merlin (Falco columbarius), a CDFW Watch List species, is an uncommon winter visitor in the 
Baldwin Hills (NHMLACF, 2001). Other special-status raptor species, such as the northern harrier (Circus 
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cyaneus), a California Species of Special Concern, and the osprey (Pandion haliaetus), a CDFW Watch List 
species, may occur in the oil and gas field area as transients during migration. 

The burrowing owl (Athene cunicularia) is a California Species of Special Concern. Burrowing owls nest 
and shelter in burrows, typically utilizing those of ground squirrels. Pipes, culverts, and nest boxes may 
be used where natural burrows are scarce. They forage in open areas, including agricultural fields, dis-
turbed lands, grasslands, and riprap banks. The burrowing owl was formerly a breeding resident in the 
Baldwin Hills, but has probably now been extirpated (NHMLACF, 2001). It may occur in the oil and gas 
field as a transient or winter visitor (NHMLACF, 2001). 

Special-status Shorebirds and Waterbirds. Ballona Creek, the artificial lake and ponds at Kenneth Hahn 
SRA, and man-made and maintained ponds on the active surface of the oil and gas field may provide lim-
ited foraging habitat for shorebirds and waterbirds. The canvasback duck (Aythya valisineria), a CDFW 
Special Animal, is a rare winter visitor in the Baldwin Hills, while the California gull (Larus californicus), a 
CDFW Watch List species, is a common winter visitor (NHMLACF, 2001). There is no suitable habitat for 
other special-status shorebirds and waterbirds, such as the western snowy plover (Charadrius 
alexandrinus nivosus; federally listed threatened and California Species of Special Concern) and Cali-
fornia brown pelican (Pelecanus occidentalis canifornicus; federally and State delisted, CDFW Fully Pro-
tected), although they may occasionally visit or fly through the area. 

Special-status Songbirds. A few special-status songbird species are residents in the Baldwin Hills area: 
Costa’s hummingbird (Calypte costae; CDFW Special Animal), Allen’s hummingbird (Selasphorus sasin; 
CDFW Special Animal), and Nuttall’s woodpecker (Picoides nuttallii; CDFW Special Animal). The rufous-
crowned sparrow (Aimophila ruficeps) was formerly a resident, but has not been documented in the 
area since 2000 (NHMLACF, 2001). The cactus wren (Campylorhynchus brunneicapillus) is also a former 
resident of the Baldwin Hills, but has not been documented there since 1996 (NHMLACF, 2001). 
Lawrence’s goldfinch (Carduelis lawrencei, CDFW Special Animal) formerly nested in the area. It is 
extirpated as a breeder, but still observed as a winter visitor (NHMLACF, 2001). Similarly, the loggerhead 
shrike (Lanius ludovicianus; California Species of Special Concern) is a former breeder that is now only a 
winter visitor. 

Other visitors and transients include the tricolored blackbird (Agelaius tricolor; California Species of 
Special Concern), California horned lark (Eremophila alpestris actia; CDFW Watch List), yellow warbler 
(Setophaga petechia), red-breasted sapsucker (Sphyrapicus ruber; CDFW Special Animal), and chipping 
sparrow (Spizella passerina; CDFW Special Animal) (NHMLACF, 2001). 

 Special-status Bats. Ten special-status bat species may occur in the oil and gas field area. All may forage 
and roost in parks, residential areas, and the active surface of the oil and gas field. Most are found in a 
variety of habitats and roost in caves, rock crevices, mines, bridges, and buildings. Some prefer to roost 
in trees. All have a low or moderate potential for occurrence in the oil and gas field, and most are Cali-
fornia Species of Special Concern. 

Townsend’s big-eared bat (Corynorhinus townsendii), a California Species of Special Concern and 
candidate for State listing as threatened, may forage in the oil and gas field area and roost on buildings 
and bridges in the area. This species has a moderate potential for occurrence in the oil and gas field. 

Special-status Mammals. Several special-status small mammal species have a low or moderate potential 
for occurrence in the oil and gas field. Two special-status small mammal species have been reported in 
the oil and gas field: San Diego black-tailed jackrabbit (Lepus californicus bennettii) and San Diego desert 
woodrat (Neotoma lepida intermedia). A road-killed San Diego black-tailed jackrabbit was observed 
within the oil and gas field in 2000 (NHMLACF, 2001). The San Diego black-tailed jackrabbit is a California 
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Species of Special Concern found in shrublands and natural areas in southwestern California. The San 
Diego desert woodrat was commonly captured during a small mammal trapping study in 2000 
(NHMLACF, 2001). The San Diego desert woodrat is also a California Species of Special Concern found in 
natural areas of southwestern California. 

The south coast marsh vole (Microtus californicus stephensi) is a California Species of Special Concern 
that inhabits coastal salt marshes and associated grasslands in Los Angeles, Orange, and Ventura 
Counties. There is limited potential habitat in the oil and gas field; however the species was documented 
there in 1977 (CDFW, 2014m). Therefore, the south coast marsh vole has a moderate potential for 
occurrence in the oil and gas field. 

The Los Angeles pocket mouse (Perognathus longimembris brevinasus), a California Species of Special 
Concern, and the Pacific pocket mouse (P.l. salicornicus), a federally listed endangered species and Cali-
fornia Species of Special Concern, both have a low potential to occur in the oil and gas field. There is 
potentially suitable habitat for the Los Angeles pocket mouse, but no occurrences have been docu-
mented in the area. There is probably no suitable habitat for the Pacific pocket mouse, and the popula-
tion in the Ballona Wetlands area has been extirpated (CDFW, 2014m). 

There is potentially suitable habitat for the American badger (Taxidea taxus), a California Species of 
Special Concern, in the oil and gas field, but the isolation and fragmentation of the habitat makes it 
unlikely that a population of this species could persist. Badger sign was not noted in any biological sur-
veys of the oil and gas field (NHMLACF, 2001; MRS, 2008). 

Table 11.4-4 lists the special-status plant species with potential to occur in the Inglewood Oil and Gas 
Field, and Table 11.4-5 lists the special-status fish and wildlife species with potential to occur. 

Table 11.4-4. Special-status Plants in the Inglewood Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Arenaria paludicola 
Marsh sandwort 

Perennial herb; sandy soils in 
freshwater or brackish water marshes 
below about 560 ft. elev. Extant in San 
Luis Obispo County. Other California 
populations believed extirpated. 

May–Aug Fed: END 
Calif: S1; END 
CRPR 1B.1 

Low; suitable 
habitat probably 
lacking; historic 
occurrences in the 
area extirpated. 

Astragalus brauntonii 
Braunton’s milk-vetch 

Subshrub or perennial herb; scattered 
locns in Ventura, LA, & Orange Cos.; 
foothills below about 2100 ft. elev.; 
chaparral, often on carbonate soils; 
often follows fire or soil disturbance. 

Jan–Aug Fed: END 
Calif: S2 
CRPR 1B.1 

Low; historic 
occurrences in area 
possibly extirpated, 
suitable soil 
probably lacking.  

Astragalus pycnostachyus var. 
lanosissimus 
Ventura Marsh milk-vetch 

Perennial herb; coastal dunes, coastal 
scrub, marshes and swamps (edges, 
coastal salt, or brackish). Within reach 
of high tide or protected by barrier 
beaches, more rarely near seeps on 
sandy bluffs. C South Coast. Elev.  
0–300 ft. Presumed extinct until 
rediscovered in 1997 near Oxnard. 
Plants have been propagated and re-
introduced in Ventura County and Santa 
Barbara County.  

Jun–Oct  Fed: END 
Calif: S1, END 
CRPR 1B.1 

Minimal; historic 
occurrence in 
Ballona Wetlands 
believed extirpated, 
suitable habitat 
probably lacking.  
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Table 11.4-4. Special-status Plants in the Inglewood Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Astragalus tener var. titi 
Coastal dunes milk-vetch 

Annual; coastal dunes and scrub; very 
few occurrences Monterey to San Diego 
Cos; most historic occurrences 
presumed extirpated. 

 Fed: END 
Calif: S1; END 
CRPR 1B.1 

Low; historic 
occurrences in the 
area possibly 
extirpated; suitable 
habitat probably 
lacking. 

Atriplex pacifica 
South coast saltbush 

Annual herb; coastal bluff scrub, coastal 
dunes, coastal scrub, playas. Channel 
Islands, coastal S Calif (Ventura to San 
Diego Cos), N Baja Calif, mainland 
Mexico, below about 500 ft. elev. 

Mar–Oct Fed: none 
Calif: S2 
CRPR 1B.2 

Low; potentially 
suitable habitat 
present; no 
occurrences in the 
area. 

Atriplex parishii 
Parish's brittlescale 

Annual herb; alkaline or clay soils in 
chenopod scrub, playas, vernal pools. 
South Coast, Peninsular Ranges; Baja 
California. Elev. 0-6,200 ft. 

Jun–Oct Fed: none 
Calif: S1 
CRPR 1B.1 

Low; historic 
occurrences in the 
area presumed 
extirpated; suitable 
habitat probably 
lacking. 

Atriplex serenana var. 
davidsonii 
Davidson's saltscale 

Annual herb; alkaline soils in coastal 
bluff scrub, coastal scrub. S South 
Coast. Elev. 30-650 ft. 

Apr–Oct  Fed: none 
Calif: S1 
CRPR 1B.2 

Low; potentially 
suitable habitat 
present; historic 
occurrences in area 
possibly extirpated. 

California macrophylla 
Round-leaved filaree 

On clay soils in valley and foothill 
grasslands or open cismontane 
woodland habitats. Inner North Coast 
Ranges, S Sierra Nevada Foothills, 
Great Central Valley, Central Western 
California, South Coast, Channel 
Islands (Santa Cruz, Santa Catalina 
islands), Western Transverse Ranges, 
Peninsular Ranges; to northern Mexico. 
Elev. 50-4000 ft.  

Mar–May Fed: none 
Calif: S2 
CRPR 1B.1 

Low; potentially 
suitable habitat 
present; no 
historic 
occurrences in the 
area. 

Calochortus plummerae 
Plummer’s mariposa-lily 

Bulb. Shrublands, woodlands, lower 
pine forests; mountains, foothills, and 
valleys; Ventura to Orange Cos., inland 
to Riverside and San Bernardino Cos.; 
about 300-5600 ft. elev. 

May–Jul Fed: none 
Calif: S4 
CRPR 4.2 

Low; potentially 
suitable habitat 
present; historic 
occurrences in 
area possibly 
extirpated. 

Calystegia felix 
Lucky morning-glory 

Annual herb. Wetland, marsh, meadows 
and seeps, riparian scrub, possibly also 
in drier areas. All known occurrences 
are in irrigated areas. New taxon 
identified in 2011, originally thought to 
be a rediscovery of the extinct Santa 
Barbara morning-glory, Calystegia 
sepium ssp. binghamiae. 

Mar–Sep Fed: none 
Calif: SH 
CRPR 3.1 

Minimal; 
potentially suitable 
habitat present; 
historic 
occurrences 
of C. s. 
binghamiae in 
area may be 
extirpated. 
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Table 11.4-4. Special-status Plants in the Inglewood Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Centromadia [= Hemizonia] 
parryi ssp. australis 
Southern tarplant 

Annual herb; marshes and swamps 
(margins), vernally mesic valley and 
foothill grasslands, vernal pools, 
disturbed areas. South Coast; 
northwestern Baja California. Elev. 
0-1,600 ft. 

May–Nov  Fed: none 
Calif: S2 
CRPR 1B.1 

Moderate; 
potentially suitable 
habitat present; 
historic 
occurrences in the 
area; identified in 
an oil field about 8 
miles SE of the 
site in 2011. 

Chaenactis glabriuscula var. 
orcuttiana 
Orcutt’s pincushion 

Annual; sandy places near coast, gen 
dunes or bluffs below about 350 ft. 
elev.; rarely farther inland; Ventura Co 
to N Baja Calif, and Temecula Cyn; 
presumed extinct in Orange Co. 

Jan–Aug Fed: none 
Calif: S1 
CRPR 1B.1 

Low; suitable 
habitat probably 
lacking; known 
from Ballona 
Wetlands.  

Chenopodium littoreum 
Coastal goosefoot 

Annual; coastal dunes below about 
100 ft. elev. Santa Barbara, San Luis 
Obispo, Los Angeles Cos.  

Apr–Aug Fed: none 
Calif: S2 
CRPR 1B.2 

Low; suitable 
habitat probably 
lacking; historic 
occurrence near 
Ballona Wetlands 
extirpated. 

Chloropyron maritimum ssp. 
maritimum [=Cordylanthus 
maritimus ssp. maritimus] 
Salt marsh bird's-beak 

Facultative hemiparasitic annual herb; 
coastal dunes, coastal salt marshes and 
swamps. S Central Coast (Morro Bay), 
South Coast; northern Baja California. 
Elev. 0-100 ft. Host plants include 
saltgrass, frankenia, tule, and pickleweed. 
Known to be extant in only seven coastal 
salt marshes in San Diego, Orange, 
Ventura, Santa Barbara, and San Luis 
Obispo Counties.  

May–Oct  Fed: END 
Calif: S1, END 
CRPR 1B.2 

Minimal; no 
suitable habitat; 
historic 
occurrences in 
area extirpated. 

Chorizanthe parryi var. 
fernandina 
San Fernando Valley 
spineflower 

Annual herb. Sandy soils in coastal 
scrub, valley and foothill grassland. 
Western Transverse Ranges (Laskey 
Mesa, Ventura Co.; N Santa Susana 
Mtns, Los Angeles Co.). Rediscovered 
in 1999; now known from only three 
occurrences. Elev. 500–4000 ft. 

Apr–Jul  Fed: Candidate 
Calif: S1; END 
CRPR 1B.1 

Minimal; suitable 
habitat probably 
lacking; historic 
occurrence near 
Ballona Wetlands 
possibly 
extirpated.  

Dithyrea maritima 
Beach spectaclepod 

Perennial herb. Coastal dunes and 
other sandy coastal habitats; Santa 
Barbara Co. to Baja Calif. 

Mar–May Fed: none 
Calif: S1; THR 
CRPR 1B.1 

Minimal; suitable 
habitat lacking; 
historic 
occurrence near 
Ballona Wetlands. 

Dudleya multicaulis 
Many-stemmed dudleya 

Perennial herb; heavy soils or 
sandstone outcrops; grassland or 
shrubland below about 2600 ft. elev. 
LA to San Diego Cos, inland to San 
Gabriel Mtn foothills and W Riv. Co. 

Apr–Jul Fed: none 
Calif: S2 
CRPR 1B.2 

Low; suitable soils 
probably lacking; 
historic 
occurrence in the 
area possibly 
extirpated. 

Dudleya lanceolata 
Lance-leaved dudleya 

Perennial herb. Found from Big Sur to 
Mexican border. Not uncommon in 
California, but locally rare in the Baldwin 
Hills. Found on slopes with rocky soils 
in chaparral and coastal sage scrub; 
below about 3300 ft. elev.  

May-Jul Fed: none 
Calif: none 
Locally rare 

Present; one 
occurrence found 
near West L.A. 
College.  
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Table 11.4-4. Special-status Plants in the Inglewood Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Helianthus nuttallii ssp. parishii 
Los Angeles sunflower 

Perennial rhizomatous herb. Coastal 
salt and freshwater marshes and 
swamps. C-W southwestern California. 
Elev. 30–5500 ft. Last seen in 1937. 

Aug–Oct  Fed: none 
Calif: SH 
CRPR 1A 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrences in 
area, but species 
believed extinct. 

Horkelia cuneata ssp. puberula 
Mesa horkelia 

Perennial herb. Shrublands, woodlands; 
sandy soils, away from immediate 
coast; San Luis Obispo to San Diego 
Co., rarely inland to San Bernardino 
Co.; about 200-2700 ft. elev. 

Apr–Sep Fed: none 
Calif: S2.1 
CRPR 1B.1 

Low; potentially 
suitable habitat 
present; historic 
occurrences in 
area extirpated. 

Juglans californica var. 
californica 
Southern California black 
walnut 

Tree. Woodlands, coastal sage scrub, 
chaparral; Santa Barbara Co. to San 
Diego Co., inland to western San 
Bernardino and Riverside Cos.; about 
150-3000 ft. elev. 

Mar–Aug Fed: none 
Calif: S3.2 
CRPR 4.2 

Present; found on 
the site during 
biological surveys.  

Lasthenia glabrata ssp. coulteri 
Coulter's goldfields 

Annual herb. Saline places, coastal salt 
marshes and swamps, playas, vernal 
pools. Inner North Coast Ranges, S 
Sierra Nevada Foothills, Tehachapi 
Mountain Area, Great Central Valley, 
Central Western California, South Coast, 
Santa Rosa Island, Peninsular Ranges, 
W Mojave Desert. Elev. 0-4,000 ft. 

Feb–Jun  Fed: none 
Calif: S2.1 
CRPR 1B.1 

Low; potentially 
suitable habitat 
present; historic 
occurrences in 
area possibly 
extirpated. 

Lepidium virginicum var. 
robinsonii 
Robinson’s pepper-grass 

Chaparral & coastal sage scrub below 
about 1700 ft. elev.; LA Co, inland to 
Riverside & San Bernardino Cos, S to 
Baja Calif. 

Jan–Jul Fed: none 
Calif: S3 
CRPR 4.3 

Moderate; 
potentially suitable 
habitat present; 
occurrences in 
Ballona Wetlands. 

Nama stenocarpum 
Mud nama 

Annual/perennial herb. Intermittently 
wet areas — freshwater marshes and 
swamps, lake margins, riverbanks. San 
Joaquin Valley, South Coast, S Channel 
Islands, W Peninsular Ranges, SE 
Sonoran Desert; to Texas, northern 
Mexico. Elev. 0-2,700 ft. 

Jan–Oct  Fed: none 
Calif: S1S2 
CRPR 2B.2 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrence in 
area possibly 
extirpated. 

Nasturtium gambelii 
Gambel's water cress 

Perennial rhizomatous herb. Freshwater 
or brackish marshes, streambanks, lake 
margins. S Central Coast, South Coast; 
Mexico. Elev. 0-1,200 ft. Currently known 
only from locations in Santa Barbara 
and San Luis Obispo Counties. 

Apr–Oct  Fed: END 
Calif: S1, THR 
CRPR 1B.1 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrence in 
area extirpated. 

Navarretia fossalis 
Spreading navarretia 

Vernal pools, usually in saltbush 
shrublands, below about 4200 ft. elev.; 
LA Co. (Liebre Mts.), Riverside, San 
Diego Cos., Baja. 

Apr–Jun Fed: THR 
Calif: S1 
CRPR 1B.1 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrence in 
area extirpated. 
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Navarretia prostrata 
Prostrate vernal pool 
navarretia 

Annual herb. Mesic areas in coastal 
scrub, meadows and seeps, alkaline 
valley and foothill grasslands, vernal 
pools. W San Joaquin Valley 
(Merced Co.), Central Coast (W 
Alameda Co.), San Francisco Bay Area 
(Alameda Co.), South Coast Ranges, C 
South Coast (Los Angeles Co.), 
Peninsular Ranges (Santa Rosa 
Plateau). Elev. 50-4,000 ft. 

Apr–Jul  Fed: none 
Calif: S2 
CRPR 1B.1 

Low; potentially 
suitable habitat 
present; historic 
occurrences in 
area possibly 
extirpated. 

Orcuttia californica 
California Orcutt grass 

Annual herb. Vernal pools. South Coast, 
Western Transverse Ranges, San 
Gabriel Mountains, Peninsular Ranges; 
northern Baja California. Elev. 50–2,200 
ft. 

Apr–Aug  Fed: END 
Calif: S1, END 
CRPR 1B.1 

Minimal; suitable 
habitat probably 
lacking; historic 
occurrences in 
area possibly 
extirpated. 

Pentachaeta lyonii 
Lyon’s pentachaeta 

Annual herb. Rocky clay soils of volcanic 
origin; open places in grassland/chaparral 
or grassland/coastal sage scrub mosaic; 
coastal LA and Ventura Cos.; currently 
occurs only in Santa Monica Mts. in E 
Ventura & W LA Cos. and W Simi Hills 
in Ventura Co. 

Mar–Aug Fed: END 
Calif: S2, END 
CRPR 1B.1 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrence in 
area extirpated. 

Phacelia stellaris 
Brand's star phacelia 

Annual herb; open areas in coastal 
dunes and scrub. South Coast; Baja 
California. Elev. 0-1,300 ft. 

Mar–Jun  Fed: none 
Calif: S1 
CRPR 1B.1 

Low; potentially 
suitable habitat 
present; no 
historic 
occurrences in the 
area. 

Potentilla multijuga 
Ballona cinquefoil  

Perennial herb. Brackish meadows. 
Known only from one occurrence near 
Ballona; last seen in 1890. 

Jun–Aug Fed: none 
Calif: SX 
CRPR 1A 

Minimal; suitable 
habitat probably 
lacking. Presumed 
extinct. 

Pseudognaphalium 
leucocephalum 
(Gnaphalium leucocephalum) 
White rabbit tobacco 

Perennial herb. Shrublands, sea level to 
about 7000 ft. elev.; open sand, usually 
on alluvium; San Luis Obispo through 
San Diego Cos, inland to Riverside and 
San Bernardino Cos. 

Jul–Dec Fed: none 
Calif: S2 
CRPR 2B.2 

Low; potentially 
suitable habitat 
present; no 
historic 
occurrences in the 
area. 

Quercus dumosa 
Nuttall's scrub oak 

Evergreen shrub. Sandy, clay loam in 
closed-cone coniferous forest, 
chaparral, coastal scrub. South Coast, 
Peninsular Ranges. Elev. 45–1320 ft. 

Feb–Aug  Fed: none 
Calif: S3 
CRPR 1B.1 

Present; small 
cluster of plants 
near the Baldwin 
Hills Scenic 
Overlook. 

Ribes divaricatum var. parishii 
Parish’s gooseberry  

Shrub; riparian woodland, historically 
from LA and San Bern. Cos., about 
300-1000 ft. elev.; possibly extinct 
(most recent obs. at Whittier Narrows, 
1980). 

 Fed: none 
Calif: SH 
CRPR 1A 

Minimal; suitable 
habitat probably 
lacking. Presumed 
extinct. 
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Sidalcea neomexicana 
Salt Spring checkerbloom 

Perennial herb. Alkaline, mesic sites in 
chaparral, coastal scrub, lower montane 
coniferous forest, Mojavean desert 
scrub, playas. South Coast, Western 
Transverse Ranges (extirpated?), San 
Gabriel Mountains, San Bernardino 
Mountains, Peninsular Ranges, SW 
Mojave Desert; to New Mexico, northern 
Mexico. Elev. 50-5,000 ft. 

Mar–Jun  Fed: none 
Calif: S2S3 
CRPR 2B.2 

Low; potentially 
suitable habitat 
present; historic 
occurrence just 
north of Baldwin 
Hills (1922).  

Symphyotrichum defoliatum 
San Bernardino aster 

Perennial rhizomatous herb. Grassland, 
disturbed places, near ditches, streams, 
springs. Cismontane woodland, coastal 
scrub, lower montane coniferous forest, 
meadows and seeps, marshes and 
swamps, vernally mesic valley and 
foothill grasslands. San Gabriel 
Mountains, San Bernardino Mountains, 
Peninsular Ranges. Elev. 0-6,700 ft. 

Jul–Nov  Fed: none 
Calif: S2 
CRPR 1B.2 

Low; potentially 
suitable habitat 
present; historic 
occurrences in 
area extirpated. 

Symphyotrichum greatae 
Greata's aster 

Chaparral, broadleaved upland forests, 
lower montane coniferous forests, 
riparian woodlands, and southern oak 
woodlands, particularly damp places in 
canyons. San Gabriel Mountains (S 
slope). Elev. 980-6600 ft.  

Jun–Oct  Fed: none 
Calif: S3 
CRPR 1B.3 

Minimal; suitable 
habitat probably 
lacking; historic 
occurrences in 
area possibly 
extirpated. 

Sources: CDFW, 2014i; CDFW, 2014m; CCH, 2014; Jepson, 2014; CNPS, 2014; NHMLACF, 2001; MRS, 2008; Cooper, 2012. 
Conservation status terms are defined at the bottom of Table 11.4-1. 

 

Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

INVERTEBRATES     

Brennania belkini 
Belkin’s dune tabanid fly 

Coastal sand dunes.  Fed: none 
Calif: S1S2; SA 

Minimal; suitable 
habitat lacking. 
Historic occurrence 
in Ballona Wetlands 
possibly extirpated.  

Carolella busckana 
Busck’s gallmoth 

Habitat unknown but probably dunes 
or sand flats; only known from El 
Segundo, Hollywood, Riverside and 
Colton areas; all local occurrences 
presumed extirpated. 

 Fed: none 
Calif: SH; SA 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrence 
extirpated. 

Cicindela hirticollis gravida 
Sandy beach tiger beetle 

Inhabits areas adjacent to non-
brackish water along the coast of 
Calif. from San Francisco Bay to N. 
Mexico. Inhabits clean, dry, light-
colored sand in the upper zone. 
Subterranean larvae prefer moist 
sand not affected by wave action. 

Apr–Jun 
Aug–Sep 

Fed: none 
Calif: S1; SA 

Minimal; no suitable 
habitat. Historic 
occurrences in the 
area extirpated. 
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Cicindela senilis frosti 
Senile tiger beetle 

Inhabits marine shoreline, from C 
Calif. coast south to salt marshes of 
San Diego, also Lake Elsinore. 
Inhabits dark-colored mud in the 
lower zone and dried salt pans in the 
upper zone. 

Feb–Jun 
Aug–Oct 

Fed: none 
Calif: S1; SA 

Minimal; no suitable 
habitat. Historic 
occurrences in the 
area extirpated. 

Coelus globosus 
Globose dune beetle 

Inhabits foredunes, sand hummocks 
along the coast from Bodega Bay to 
Baja California, and all of the 
Channel Islands except San 
Clemente Island. 

 Fed: none 
Calif: S1S2; SA 

Minimal; no suitable 
habitat. Occurs in 
Ballona Wetlands. 

Danaus plexippus 
Monarch butterfly 

Winter roost sites extend along the 
coast from N. Mendocino to Baja 
Calif., Mexico. Roosts located in 
wind-protected tree groves 
(eucalyptus, Monterey pine, 
cypress), with nectar and water 
sources nearby. 

Winter Fed: none 
Calif: S3; SA 

Present; individuals 
observed during 
surveys in 2000. No 
roosting sites 
reported.  

Eucosma hennei 
Henne’s eucosman moth 

Coastal dunes; endemic to the El 
Segundo Dunes. Host plant is south 
coast branching phacelia (Phacelia 
ramosissima var. austrolitoralis).  

 Fed: none 
Calif: S1; SA 

Minimal; no suitable 
habitat.  

Euphilotes battoides allyni 
El Segundo blue butterfly 

Coastal dunes. Host plant is seacliff 
buckwheat (Eriogonum parviflorum).  

Summer Fed: END 
Calif: S1; SA 

Minimal; no suitable 
habitat. Previously 
known from Ballona 
Wetlands, but site is 
no longer occupied. 

Glaucopsyche lygdamus 
palosverdesensis 
Palos Verdes blue butterfly 

Coastal sage scrub; restricted to the 
cool, fog-shrouded, seaward side of 
Palos Verdes Hills, LA County. Host 
plants are locoweed (Astragalus 
trichopodus var. lonchus) and 
deerweed (Acmispon glaber [Lotus 
scoparius]). 

Jan–May Fed: END 
Calif: S1; SA 

Minimal; suitable 
habitat probably 
lacking; outside 
known range. 

Onychobaris langei 
Lange’s El Segundo Dune 
weevil 

Coastal dunes.  Fed: none 
Calif: S1; SA 

Minimal; no suitable 
habitat. Occurs in 
Ballona Wetlands. 

Panoquina errans 
Wandering (=salt marsh) 
skipper 

S Calif. coastal salt marshes. 
Requires moist saltgrass (Distichlis 
spicata) for larval development. 

Summer Fed: none 
Calif: S2; SA 

Minimal; no suitable 
habitat. Occurs in 
Ballona Wetlands. 

Socalchemmis gertschi 
Gertsch’s socalchemmis spider 

Sage scrub, chaparral, oak 
woodland, coniferous forest in rocky 
outcrops or talus slopes. Known from 
only two localities in Los Angeles 
County: Brentwood and Topanga 
Canyon.  

 Fed: none 
Calif: S1:SA 

Minimal; potentially 
suitable habitat 
present; outside 
known range.  

Streptocephalus woottoni 
Riverside fairy shrimp 

Deep vernal pools and ponds in 
annual grasslands, which may be 
interspersed with chaparral or 
coastal sage scrub vegetation. Most 
of the populations are located in San 
Diego, Orange, and Riverside 
Counties. 

Wet season Fed: END 
Calif: S1S2 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrences in area 
extirpated. 
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Trigonoscuta dorothea 
dorothea 
Dorothy's El Segundo Dune 
weevil 

Coastal sand dunes in Los Angeles 
Co. 

(?) Fed: none 
Calif: S1; SA 

Minimal; no suitable 
habitat. Occurs in 
Ballona Wetlands. 

Tryonia imitator 
Mimic tryonia (=California 
brackishwater snail) 

Inhabits coastal lagoons, estuaries, 
and salt marshes, from Sonoma Co. 
south to San Diego Co. Found only 
in permanently submerged areas in 
a variety of sediment types; able to 
withstand a wide range of salinities. 

(?) Fed: none 
Calif: S2; SA 

Minimal; no suitable 
habitat. 

FISH     

Entosphenus tridentatus 
Pacific lamprey 

Anadromous fish. Spawns in fresh 
water; larvae feed on algae and 
organic matter, undergo 
metamorphosis to parasitic 
juveniles that migrate to ocean and 
feed on marine fish. Adults migrate 
back to fresh water to spawn and 
die.  

Year-round Fed: none 
Calif: S4; SA 

Low; potentially 
suitable habitat in 
Ballona Creek; no 
record of 
occurrence in oil 
and gas field area. 

REPTILES     

Aspidoscelis tigris stejnegeri 
Coastal whiptail 

Deserts and semi-arid areas with 
sparse vegetation and open areas; 
also woodland and riparian habitats; 
substrates may be firm soil, sandy, 
or rocky. Coastal So. Calif. 

Year-round Fed: none 
Calif: S2S3, SA 

Low; potentially 
suitable habitat 
present; no historic 
occurrences in area; 
not observed during 
biological surveys. 

Actinemys (Emys) marmorata 
Western pond turtle 

Inhabits permanent or nearly 
permanent bodies of fresh water in 
various habitat types; requires 
basking sites such as partially 
submerged logs, vegetation mats, or 
open mud banks. From British 
Columbia south through WA, 
western Calif., to No. Baja California, 
Mexico. 

Spring–
Summer 

Fed: none 
Calif: S3; SSC 

Minimal; potentially 
suitable habitat 
present, but no 
linkage to occupied 
habitat. Historic 
occurrence in 
Ballona Creek 
possibly extirpated. 
Not observed during 
biological surveys. 

Phrynosoma blainvillii 
Coast horned lizard 

Inhabits coastal sage scrub and 
chaparral in arid and semi-arid 
climate zones; prefers friable, rocky, 
or shallow sandy soils; requires 
native ant food source. Pacific coast 
and some inland locales from Shasta 
Reservoir south to Baja California, 
Mexico. 

Year-round 
in warm 
weather 
(inactive 
during low 
temps and 
extreme 
heat) 

Fed: none 
Calif: S3S4; 
SSC 

Low; potentially 
suitable habitat 
present; not 
observed during 
biological surveys. 
Native ant food 
source has been 
largely replaced by 
non-native ants.  

BIRDS     

Accipiter cooperii 
Cooper's hawk 

Nests and hunts in forest & 
woodland, also forages in open 
areas; most of U.S., Central and S 
America. 

Year-round Fed: none 
Calif: S3; WL 

Present; occurs as 
an uncommon 
breeding resident in 
the Baldwin Hills; 
nesting observed 
northeast of oil and 
gas field. 
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Accipiter striatus 
Sharp-shinned hawk 

Prefers, but not restricted to riparian 
habitats; breeds in ponderosa pine, 
black oak, riparian deciduous, mixed 
conifer, and Jeffrey pine habitats; 
requires north-facing slopes with 
perches; also forages in open areas; 
regularly winters in S Calif.  

Winter Fed: none 
Calif: S3; WL 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. 

Agelaius tricolor 
Tricolored blackbird 

Highly colonial species; requires 
open water, protected nesting 
substrate, and foraging areas with 
insect prey within a few kilometers of 
colony. Breeds locally west of 
Cascade Range, Sierra Nevada, and 
southeastern deserts from Humboldt 
and Shasta Cos. south to 
extreme SW. San Bernardino Co., W 
Riverside Co., and W and S San 
Diego Co. 

Year-round Fed: BCC 
Calif: S1S2; 
SSC 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. 

Aimophila ruficeps 
Rufous-crowned sparrow 

Resident in southern California 
coastal sage scrub and sparse 
mixed chaparral; frequents relatively 
steep, often rocky hillsides with 
grass and forb patches. The 
southern California rufous-crowned 
sparrow (A.r. canescens) is a CDFW 
Watch List species. 

Year-round Fed: none 
Calif: none 

Moderate; potentially 
suitable habitat 
present. Species 
has not been 
observed in the area 
since 2000. 

Athene cunicularia (Speotyto 
cunicularia) 
Burrowing owl 

Nests mainly in rodent burrows, 
usually in open grassland or 
shrubland; forages for small 
mammals and insects in open 
habitat; increasingly uncommon in S 
Calif.; occurs through W U.S. and 
Mexico. 

Year-round Fed: BCC 
Calif: S3; SSC 

Low; formerly a 
breeding resident in 
the Baldwin Hills, but 
probably now 
extirpated. 

Aythya valisineria 
Canvasback 

Diving duck; winters along the coast 
of California. Prefers large lakes, 
marshes, and rivers with marshes, 
and rivers with submerged beds of 
pondweed during migration. Winters 
in estuaries, sheltered bays, 
coastal lagoons, and deep 
freshwater lakes. 

Winter Fed: none 
Calif: S2?, SA 

Moderate; 
marginally suitable 
habitat present; 
occurs as a rare 
winter visitor in the 
Baldwin Hills. 

Buteo swainsoni 
Swainson’s hawk 

Breeds in trees in open habitats 
(e.g., grassland), Central Valley and 
W Mojave Des (Calif.) and east to 
cent. U.S., S. Canada, New Mexico; 
winters in S America. 

Spring-
summer  

Fed: BCC 
Calif: S3; THR 

Low; no suitable 
breeding habitat. 
Historic occurrences 
in area possibly 
extirpated. May be 
observed during 
migration. 

Calypte costae 
Costa’s hummingbird 

Coastal and desert shrublands; 
breeds central Calif. thr. W and 
S AZ, Baja Calif., and W Sonora; 
winter range overlaps and extends 
farther south. 

Spring-
summer 

Fed: none 
Calif: S4; SA 

Present; occurs as 
an uncommon and 
potential breeding 
resident in the 
Baldwin Hills. 
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Campylorhynchus 
brunneicapillus 
Cactus wren 

Coastal sage scrub with cactus 
patches; S Calif. and NW Baja Calif. 
The coastal cactus wren (C.b. 
sandiegensis; San Diego and 
Orange Counties) is a CDFW 
Species of Special Concern. 

Year-round Fed: none 
Calif: none 

Low; suitable habitat 
present; species 
was last 
documented in the 
oil field area in 1996 
and may be 
extirpated. 

Carduelis lawrencei 
Lawrence’s goldfinch 

Mountains, foothills, coastal valleys; 
Calif. and N Baja Calif.; fairly 
common; breeding and winter 
ranges overlap in coastal ranges. 

Year-round Fed: BCC 
Calif: S3, SA 

High; occurs as an 
uncommon winter 
visitor to the Baldwin 
Hills. Formerly 
nested in the area, 
but is extirpated as a 
breeder. 

Charadrius alexandrinus 
nivosus 
Western snowy plover 

Sandy beaches, salt pond levees & 
shores of large alkali lakes. Needs 
sandy, gravelly or friable soils for 
nesting. 

Year-round Fed: THR; BCC 
Calif: S2, SSC 

Low; no suitable 
habitat. 

Chondestes grammacus 
Lark sparrow 

Generally fairly common; western 
Calif. valleys and foothills; most of 
U.S. and Mexico (winter); breeding 
and winter ranges overlap. 

Year-round Fed: none 
Calif: SA 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. 

Circus cyaneus 
Northern harrier 

Breeds colonially in marshlands, 
San Diego and northward; winters to 
south through Central Amer.; 
forages over open terrain; N 
America and Eurasia. 

Winter, rare 
in summer 

Fed: none 
Calif: S3, SSC 

Low; occurs as a 
rare transient in the 
Baldwin Hills. 

Elanus leucurus 
White-tailed kite 

Typically nests at lower elevations in 
riparian trees, including oaks, 
willows, and cottonwoods; forages 
over open country. 

Year-round Fed: none 
Calif: S3; FP  

Present; occurs as 
an uncommon 
resident and 
possible breeder in 
the Baldwin Hills. 

Empidonax traillii extimus 
Southwestern willow flycatcher 

Breeds in dense riparian forests & 
shrublands, esp. in willows; 
scattered locations in Calif. and N 
Baja; near sea level to about 8000 ft. 
elev; winters in Cent. Amer.; 
threatened by habitat loss and 
cowbird parasitism. 

Summer  Fed: END 
Calif: S1; END  

Minimal; suitable 
habitat probably 
lacking; no historic 
occurrences in the 
area.  

Empidonax traillii brewsteri 
Little willow flycatcher 

Breeds in the Sierra Nevada and 
Cascade Range in wet mountain 
meadows. Winters in South 
America. 

Spring, fall 
migration 

Fed: BCC 
Calif: S1S2; 
END 

Low; uncommon 
spring and fall 
transient. 

Eremophila alpestris actia 
California horned lark 

Open, flat lands incl. sparse 
sagebrush or grassland, meadows, 
alkali flats; wide elev. range; breeds 
in western Calif (San Diego Co 
through Humboldt Co) and Baja 
Calif; winters in same range. 

Year-round Fed: none 
Calif: S3; WL 

Moderate; rare 
winter visitor in the 
Baldwin Hills. 

Falco columbarius 
Merlin 

Uncommon in winter in S Calif. 
desert and valleys (breeds in 
northern N America and Eurasia). 

Winter Fed: none 
Calif: S3; WL 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. 
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Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Falco peregrinus anatum 
American peregrine falcon 

Various open habitats. Breeds and 
feeds near water, may hunt over 
water. Nests on cliffs and tall man-
made structures. Feeds mainly on 
birds caught on the wing, also eats 
mammals and fish. 

Year-round Fed: Delisted; 
BCC 
USFS: none 
Calif: Delisted; 
S3S4; FP 

Moderate; occurs as 
a rare visitor or 
transient in Baldwin 
Hills. Occurs 
regularly at Ballona 
Wetlands, Long 
Beach, and 
downtown Los 
Angeles. 

Lanius ludovicianus 
Loggerhead shrike 

Woodlands, shrublands, open areas 
with scattered perch sites; avoids 
dense forest; widespread in N 
America; valley floors to about 
7000 ft. elev. 

Year-round Fed: BCC 
Calif: S4; SSC 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. Formerly 
nested in the area 
but is probably 
extirpated as a 
breeder. 

Larus californicus 
California gull 

Nests at alkali and freshwater lakes 
east of Sierra Nevada and 
Cascades, and San Francisco Bay. 
Winters in coastal and interior 
lowlands in California and Pacific 
Northwest. Preferred habitats on the 
coast are sandy beaches, mudflats, 
rocky intertidal, and pelagic areas of 
marine and estuarine habitats, and 
fresh and saline emergent wetlands. 
Inland, frequents lacustrine, riverine, 
and cropland habitats, landfill 
dumps, and open lawns in cities. 

Winter Fed: none 
Calif: S2, WL 

Present; occurs as a 
common winter 
visitor in the Baldwin 
Hills. 

Laterallus jamaicensis 
coturniculus 
California black rail 

Freshwater and saltwater marsh; 
scattered locations in coastal and 
inland cent. and S Calif. 

Year-round Fed: BCC 
Calif: S1; FP; 
THR 

Minimal; suitable 
habitat probably 
lacking. 

Pandion haliaetus 
Osprey 

Nests in northern N America and 
Mexican coastlines near large water 
bodies, preys primarily on fish; 
winters in central Calif to S America. 

Spring, fall 
migration 

Fed: none 
Calif: S3, WL 

Low; no suitable 
foraging habitat; 
occurs as a rare fall 
migrant. 

Passerculus sandwichensis 
beldingi 
Belding's savannah sparrow 

Inhabits coastal salt marshes, from 
Santa Barbara south through San 
Diego Co. Nests in Salicornia on and 
about margins of tidal flats. 

Year-round Fed: none 
Calif: S3; END 

Minimal; no suitable 
habitat. Occurs in 
Ballona Wetlands. 

Pelecanus occidentalis 
californicus 
California brown pelican 

Colonial nester on coastal islands 
just outside the surf line. Nests and 
roosts on coastal islands of small to 
moderate size which afford immunity 
from attack by ground-dwelling 
predators. 

Year-round Fed: Delisted 
Calif: S1S2; 
Delisted; FP 

Low; no suitable 
habitat; may occur 
as a transient. 

Picoides nuttallii 
Nuttall’s woodpecker 

Woodlands (esp. oak and riparian); 
California, S Oregon, and N Baja; 
coastal ranges, interior valleys and 
foothills mainly W of the deserts. 

Year-round Fed: BCC 
Calif: SA 

Present; occurs as 
an uncommon and 
potential breeding 
resident in the 
Baldwin Hills. 
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Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Polioptila californica californica 
Coastal California gnatcatcher 

Coastal sage scrub habitats of 
southern California coastal slope, 
generally below 950 feet. 

Year-round Fed: THR 
Calif: S2; SSC  

Low; potentially 
suitable habitat 
present. Species 
was reported in the 
oil and gas field area 
in 1980, but the 
observation is 
suspect.  

Riparia riparia 
Bank swallow 

Colonial nester; nests primarily in 
riparian and other lowland habitats 
west of the desert; requires vertical 
banks/cliffs with fine-textured/sandy 
soils near streams, rivers, lakes, or 
the ocean to dig a nesting hole. 
CDFW considers it extirpated as a 
breeder in S Calif.  

Spring, fall 
migration 

Fed: none 
Calif: S2S3; 
THR 

Low; suitable habitat 
probably lacking, 
may occur as a 
transient. 

Selasphorus sasin 
Allen’s hummingbird 

Common summer resident and 
migrant along most of the California 
coast. Breeds in coastal scrub, 
woodland, riparian, and urban 
habitats. Migrants found in woodland 
and scrub habitats. Winters in 
Mexico. 

Summer; 
spring, fall 
migration 

Fed: BCC 
Calif: SA 

Present; occurs as a 
common breeder in 
the Baldwin Hills. 

Setophaga (Dendroica) 
petechia 
Yellow warbler 

Riparian; prefers willows, 
cottonwoods, aspens, sycamores, 
and alders for nesting and foraging. 
In Calif., primarily. S.p. brewsteri is a 
California Species of Special 
Concern. 

Spring/
Summer  

Fed: none 
Calif: none 

High; occurs as a 
common spring and 
fall transient in the 
Baldwin Hills. 

Sphyrapicus ruber 
Red-breasted sapsucker 

Breeds in montane forests from SE 
Alaska to So. Calif.; winters more 
widely, incl. lower elev. and into N 
Baja Calif.; feeds & nests in 
hardwood trees. 

Fall/winter Fed: none 
Calif: SA 

High; occurs as an 
uncommon fall and 
winter visitor in the 
Baldwin Hills. 

Spizella passerina 
Chipping sparrow 

Woodlands or forests; widespread 
throughout U.S. and Canada during 
breeding season; winters in S Calif., 
S U.S., Mexico and south. 

Winter Fed: none 
Calif: S3S4, SA 

High; occurs as an 
uncommon winter 
visitor in the Baldwin 
Hills. 

Sternula (Sterna) antillarum 
browni 
California least tern 

Nests along the coast from San 
Francisco Bay south to N. Baja 
California. Forages for small fish in 
harbors, lagoons, and nearshore 
marine habitat. Colonial breeder on 
bare or sparsely vegetated, flat 
substrates: sand beaches, alkali 
flats, landfills, or paved areas. 

Spring/
Summer 
(breeding) 

Fed: END 
Calif: S2S3; 
END; FP 

Minimal; suitable 
habitat probably 
lacking. Historic 
occurrences at 
Ballona Wetlands 
possibly extirpated. 

Vireo bellii pusillus 
Least Bell's vireo 

Summer resident of southern 
California in low riparian habitats in 
vicinity of water or dry river bottoms; 
found below 2000 ft; nests placed 
along margins of bushes or on twigs 
projecting into pathways, usually 
willow, mesquite, mulefat. 

Spring/
Summer 
(breeding) 

Fed: END 
Calif: S2; END 

Low; suitable habitat 
probably lacking. 
Historic occurrences 
in the area possibly 
extirpated. 
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Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

MAMMALS      

Antrozous pallidus 
Pallid bat 

Desert, grassland, shrubland, 
woodland, forest; most common in 
open, dry habitats; roosts in caves, 
crevices, mines, and occasionally in 
hollow trees and buildings; mostly 
below about 6000 ft. elev. Calif, SW 
N Amer through interior Oregon and 
Washington; hibernates in winter. 

Warm 
season 

Fed: none 
Calif: S3; SSC 

Moderate; historic 
occurrences in the 
area and potentially 
suitable habitat 
present. 

Corynorhinus (Plecotus) 
townsendii 
Townsend's big-eared bat 
(incl. “pale,” “western,” and 
other subspecies)  

Many habitats throughout Calif and 
W N Amer, scattered populations 
in E; day roosts in caves, tunnels, 
mines, buildings, bridges; feeds 
primarily on moths. 

Year-round Fed: none 
Calif: S2S3; 
SSC, 
Candidate  

Moderate; potentially 
suitable habitat 
present; no historic 
occurrences in the 
area. 

Eumops perotis californicus 
Western mastiff bat  

Lowlands (with rare exceptions); 
cent. and S Calif., S Ariz., NM, SW 
Tex., N Mexico; roost in deep rock 
crevices, forage over wide area. 
Found in a variety of habitats, 
generally roosts on natural 
substrates, less commonly on 
buildings or other artificial 
substrates. 

Year-round Fed: none 
Calif: S3?; SSC  

Moderate; historic 
occurrences in the 
area and potentially 
suitable habitat 
present. 

Lasionycteris noctivagans 
Silver-haired bat 

Primarily a coastal & montane forest 
dweller feeding over streams, ponds, 
and open brushy areas. Roosts in 
hollow trees, beneath exfoliating 
bark, abandoned woodpecker holes, 
and rarely under rocks. Needs 
drinking water. 

Spring-Fall Fed: none 
Calif: S3S4; SA 

Moderate; historic 
occurrences in the 
area and potentially 
suitable habitat 
present. 

Lasiurus cinereus 
Hoary bat 

Prefers deciduous and coniferous 
woodlands; primarily roosts in tree 
foliage. Most widespread No. Amer. 
bat; found throughout Calif. 

Winter Fed: none 
Calif: S4? 

Moderate; historic 
occurrences in the 
area and potentially 
suitable habitat 
present. 

Lasiurus xanthinus 
Western yellow bat 

Found in valley foothill riparian, 
desert riparian, desert wash, and 
palm oasis habitats. Roosts in trees, 
particularly palms. Forages over 
water and among trees. 

Year-round 
(?) 

Fed: none 
Calif: S3; SSC 

Low; suitable habitat 
probably lacking; no 
historic occurrences 
in the area. 

Lepus californicus bennettii 
San Diego black-tailed 
jackrabbit 

Most habitat types, especially 
shrublands; W Calif. and NW Baja 
Calif.  

Year-round Fed: none 
Calif: S3?, SSC 

Present; observed in 
oil and gas field in 
2000. 

Microtus californicus stephensi 
South coast marsh vole  

Wetlands and associated grasslands 
in the coastal zone; Los Angeles, 
Orange, and s Ventura Cos. 

Year-round Fed: none 
Calif: S1S2; 
SSC 

Moderate; suitable 
habitat probably 
lacking; found in 
Ballona Wetlands; 
documented in 
Baldwin Hills within 
the oil and gas field 
in 1977. 
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Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Myotis evotis 
Long-eared myotis 

Found throughout much of North 
America, in semiarid shrublands, 
chaparral, and agricultural areas, but 
is usually associated with coniferous 
forests. Roosts under exfoliating tree 
bark and in hollow trees, caves, 
mines, and crevices in cliffs and 
rocks. Sometimes roosts in buildings 
and bridges. 

Primarily 
warmer 
months 

Fed: none 
Calif: S4?, SA 

Moderate; potentially 
suitable habitat 
present; no historic 
occurrences in the 
area. 

Myotis yumanensis 
Yuma myotis 

Occurs in a variety of habitats in 
western North America, including 
riparian, arid scrublands and deserts, 
and forests. Optimal habitats are 
open forests and woodlands with 
sources of water over which to feed. 
Roosts in buildings, mines, caves or 
crevices, and under bridges. May 
occasionally roost in swallow nests. 

Primarily 
warmer 
months 

Fed: none 
Calif: S4?, SA 

Moderate; potentially 
suitable habitat 
present; no historic 
occurrences in the 
area. 

Neotoma lepida intermedia 
San Diego desert woodrat 

Coastal scrub; prefers moderate to 
dense canopies; particularly 
abundant in rock outcrops, rocky 
cliffs, and slopes. Coastal Calif. from 
San Luis Obispo south through the 
Transverse and Peninsular Ranges 
into Baja.  

Year-round Fed: none 
Calif: S3?, SSC  

Present; commonly 
captured during 
small mammal 
trapping surveys in 
2000.  

Nyctinomops femorosaccus 
Pocketed free-tailed bat 

Variety of arid areas in S Calif.; pine-
juniper woodlands, desert scrub, 
palm oasis, desert wash, desert 
riparian in rocky areas with high 
cliffs. 

Year-round 
(?) 

Fed: none 
Calif: S2S3; 
SSC 

Moderate; suitable 
habitat probably 
lacking. One 
individual collected 
in Inglewood in 
1994. 

Nyctinomops macrotis 
(Tadarida molossa) 
Big free-tailed bat 

Roosts in crevices of rocky cliffs, 
buildings, caves; scattered localities 
in W N Amer. through Cent. Amer.; 
ranges widely from roost sites; often 
forages over water. Feeds mainly on 
large moths. Rare in Calif. 

Year-
round (?) 

Fed: none 
Calif: S2; SSC  

Low; suitable habitat 
probably lacking; no 
historic occurrences 
in the area. 

Perognathus longimembris 
brevinasus 
Los Angeles pocket mouse 

Open shrublands, grasslands; often 
sandy alluvial benches; S Calif. 
valleys, LA, SW San Bernardino and 
W Riverside Cos. 

Year-round 
(?) 

Fed: none 
Calif: S1S2; 
SSC 

Low; potentially 
suitable habitat 
present; no historic 
occurrences 
documented in the 
area. 

Perognathus longimembris 
pacificus 
Pacific pocket mouse 

Inhabits the narrow coastal plains 
from the Mexican border north to El 
Segundo, Los Angeles Co. Seems to 
prefer soils of fine alluvial sands near 
the ocean, but little is known about 
life history. 

Year-round Fed: END 
Calif: S1; SSC 

Low; suitable habitat 
probably lacking; 
historic occurrence 
near the Ballona 
Wetlands extirpated. 

Sorex ornatus salicornicus 
Southern California salt marsh 
shrew 

Coastal marshes in Los Angeles, 
Orange, and Ventura Cos. Requires 
dense vegetation and woody debris 
for cover. 

Year-round Fed: none 
Calif: S1; SSC 

Minimal; no suitable 
habitat; historic 
occurrence in 
Ballona Wetlands 
possibly extirpated. 
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Table 11.4-5. Special-status Fish and Wildlife in the Inglewood Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Taxidea taxus 
American badger 

Mountains, deserts, interior valleys 
where burrowing animals are avail. 
as prey and soil permits digging; 
throughout cent and W N Amer. 

Year-round Fed: none 
Calif: S4; SSC 

Low; potentially 
suitable habitat 
present; no historic 
occurrences in the 
area. 

Sources: CDFW, 2014L; CDFW, 2014m; NHMLACF, 2001; MRS, 2008; Cooper, 2012. 
Conservation status terms are defined at the bottom of Table 11.4-1. 

Wildlife Movement and Biological Connectivity 

See EIR Section 10.4.3 for an explanation of biological connectivity. There are no natural landscape 
blocks or essential connectivity areas within the Inglewood Oil and Gas Field (Caltrans and CDFW, 2010). 
The heavily urbanized areas of the Los Angeles Basin separate the Baldwin Hills from the nearest areas 
of natural open space: the Ballona Wetlands Ecological Reserve, about 4.5 miles downstream; the Santa 
Monica Mountains, about 6 miles to the north; and Griffith Park, about 9 miles to the northeast 
(NHMLACF, 2001). Ballona Creek provides a potential linkage with the Ballona Wetlands, but the 
channelization of the creek, lack of native vegetation, and surrounding urbanization limit the value of 
the linkage to most wildlife. 

Habitat within the oil and gas field is also fragmented, with pockets of native vegetation interspersed 
with development, landscaping, and areas dominated by non-native weeds (Cooper, 2012), further 
isolating less mobile species. The active surface of the oil and gas field is completely surrounded with 
chain-link fence, creating a movement barrier for some species (MRS, 2008). 

Tracts of natural habitat surrounded by development become ecological islands for terrestrial wildlife, 
resident birds, and many plants. Populations within such islands are prone to local extinction (i.e., 
extirpation) if linkages to other areas of occupied habitat are absent (NHMLACF, 2001). Several recent 
extirpations or potential extirpations of wildlife species have been documented in the area, likely due to 
habitat loss and degradation and overabundance of mesopredators (NHMLACF, 2001; MRS, 2008; 
Cooper, 2012). 

Conservation Planning 

See EIR Section 10.4.3 for an explanation of Habitat Conservation Plans (HCPs) and Natural Community 
Conservation Plans (NCCPs). There are no major HCPs or NCCPs, either approved or in development, 
that overlap any portion of the Inglewood Oil and Gas Field (CDFW, 2014c). There may be small, project-
specific HCPs or NCCPs, or local conservation or open space plans within the area (CDFW, 2014d). 

Future oil production within much of the Inglewood Oil and Gas Field, including the active surface field 
area, are subject to the Los Angeles Baldwin Hills Community Standards District (CSD) (Los Angeles 
County Code of Ordinances 22.44.142). The CSD is analysed in an Environmental Impact Report (MRS, 
2008) and adopted by Los Angeles County in 2008. It includes provisions listed below, addressing 
Bioliogical Resources. 

 Oil Spill Response 

 Special Status Species and Habitat Protection 

 Habitat Restoration and Revegetation Plan 
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 Pre-Construction Surveys 

 Listed Plant or Wildlife Species 

 Construction Monitoring 

 Tree and Riparian Scrub Removal 

 Habitat Restoration 

Conservation Lands and Critical Habitat 

Please see EIR Section 10.4.3 for an explanation of conservation land designations. There are several 
small areas of conservation lands within the Inglewood Oil and Gas Field. These lands are mainly associ-
ated with Kenneth Hahn SRA and community parks with small areas of open space. A large area of con-
servation land on the south side of the oil and gas field encompasses a disjunct portion of the Kenneth 
Hahn SRA and a cemetery special district; see Figure 7.5-5. 

There is no designated critical habitat for federally listed threatened or endangered species within the 
oil and gas field. For an explanation of designated critical habitat, please see EIR Section 10.4.3. 

Climate Change 

Please see EIR Section 10.4.3.1 for a discussion of potential effects of climate change in Study Region 1. 
Among other effects, climate change is predicted to result in increased temperatures and an increase in 
extreme temperature events. Projections vary, but precipitation is generally expected to decrease. In 
the western portion of Study Region 1, vegetation may shift from chaparral and scrub to increasing 
areas of grassland. Under this scenario, the remaining coastal scrub habitat in the oil and gas field would 
be expected to shift towards an annual grassland community dominated by the non-native grasses and 
weeds already present. 

11.4.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located within Study Region 2, north of the City of Fillmore and northeast 
of the City of Santa Paula in Ventura County; see Figure 11.0-3. Most of the oil and gas field is within the 
Los Padres National Forest. Portions of the Sespe Condor Sanctuary and the Hopper Mountain National 
Wildlife Refuge (NWR) are within the oil and gas field, as well as the entirety of the Coldwater Canyon 
Ecological Reserve; see Figure 11.4-6. Elevations in the oil and gas field range from about 600 feet at 
Sespe Creek at the southern boundary, to about 4,500 feet at Hopper Mountain. See EIR Section 11.0 for 
additional background information. 

Vegetation and Habitat 

The Sespe Oil and Gas Field is located within the rugged terrain of the Topatopa Mountains in the 
foothills of the Transverse Ranges. The oil and gas field is primarily undeveloped open space with paved, 
gravel, or dirt access roads leading to scattered well pads and other areas developed for oil and gas 
operations. The roads, pads, and developed areas have been cleared of vegetation, but surrounding 
habitat is generally intact; see Figure 11.0-3. 

The Hopper Mountain NWR is in the southeast corner of the oil field; see Figure 11.4-6. The NWR is 
largely within the oil and gas field, and the topography and vegetation there are likely to be generally 
representative of the oil and gas field as a whole. However, examination of aerial images (Google, 2014) 
indicates that there is a much higher proportion of grassland in the southeast corner of the oil and gas 
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field, including the Hopper Mountain NWR, than in the remainder of the oil and gas field. There also 
appears to be a higher proportion of chaparral in the oil and gas field than in the NWR. 

The following discussion of vegetation and habitat is based on vegetation field surveys done by the 
USFWS at Hopper Mountain NWR in 2011 (USFWS, 2013c), with additional information from USFS 
(2005) and BLM (2010). Typical vegetation communities in the area are coastal sage scrub, chaparral, 
grassland, California walnut woodland, oak woodland, riparian, riparian forest, and freshwater wetland; 
see Figure 11.4-4. 

At Hopper Mountain NWR, coastal sage scrub covers about 28 percent of the land area and is dom-
inated by purple sage (Salvia leucophylla). Other typical species are coffeeberry (Rhamnus californica), 
sugar bush (Rhus ovata), and California sagebrush (Artemisia californica). Coastal sage scrub is generally 
found on more gentle slopes. 

California walnut woodland covers about 27 percent of the land area and is dominated by southern Cali-
fornia black walnut (Juglans californica var. californica), often mixed with blue elderberry (Sambucus 
nigra ssp. caerulea), hollyleaf redberry (Rhamnus ilicifolia), and California flowering ash (Fraxinus dipetala). 
Coast live oak (Quercus agrifolia) and canyon live oak (Q. chrysolepis) may also be found mixed with 
southern California black walnut. Walnut woodland is more likely to be found at lower elevation slopes 
and canyon bottoms. 

California annual and perennial grassland covers about 25 percent of the land area and is generally 
dominated by non-native annual grasses, such as wild oats (Avena spp.), brome grasses (Bromus spp.), 
and foxtail barley (Hordeum murinum). Native grass species may also be present, such as perennial 
needlegrasses (Stipa [Nassella] spp.) and small fescue (Vulpia microstachys). Native forbs found in the 
grassland include butterfly Mariposa lily (Calochortus venustus), checkerbloom (Sidalcea spp.), and 
golden stars (Bloomeria crocea). Some grassland areas have a high cover of invasive exotics (non-native 
weeds) such as mustards (Brassica nigra and Hirschfeldia incana) and Italian thistle (Carduus 
pycnocephalus). 

As noted above, there is a relatively higher proportion of grasslands in the southeast corner of the oil 
and gas field, including the Hopper Mountain NWR, than in the remainder of the field. This may be the 
result of past management practices (e.g., grazing) since the NWR was a ranch (Hopper Ranch) prior to 
being purchased by the federal government in 1975. The last cattle were removed in 1991. Frequent 
wildfires can also lead to or promote type conversion of other habitats (e.g., coastal sage scrub, chapar-
ral) to non-native grassland. Wildfires occurred on the Hopper Mountain NWR in 1997 (Hopper Fire), 
2003 (Piru Fire), and 2007 (Ranch Fire). In this area, grassland appears to dominate the type of slopes 
that are mainly occupied by coastal sage scrub and chaparral in other portions of the oil and gas field. 

Chaparral covers about 11 percent of the land area and is typically dominated by chamise (Adenostoma 
fasciculatum). Other typical species are manzanita (Arctostaphylos spp.), black sage (Salvia mellifera), 
coyote brush (Baccharis pilularis), hoary ceanothus (Ceanothus oliganthus), buckwheat (Eriogonum 
spp.), and deerweed (Acmispon glaber [Lotus scoparius]). Chaparral is generally found on steeper slopes. 

Oak woodland covers about two percent of the land area and is dominated by coast live oak. Other spe-
cies found with coast live oak are bigleaf maple (Acer macrophyllum) and bigcone Douglas-fir (Pseudo-
tsuga macrocarpa). This vegetation community is found in scattered microhabitats with greater 
moisture and more developed soils. 

Riparian habitats (riparian shrubland, woodland, and forest) cover about one percent of the land area. 
These areas may also be dominated by coast live oak, in association with arroyo willow (Salix lasiolepis), 
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narrowleaf willow (S. exigua), California sycamore (Platanus racemosa), and Fremont cottonwood 
(Populus fremontii ssp. fremontii). Riparian vegetation may also be more shrubby, often dominated by 
willows or mulefat (Baccharis salicifolia), or more herbaceous, dominated by various species such as 
nettles (Urtica spp.) and California mugwort (Artemisia douglasiana). Riparian vegetation is found along 
streams and drainages. 

Freshwater wetland covers less than one percent of the land area. On the Hopper Mountain NWR, 
within the oil and gas field boundary, a small wetland (about 5 acres) is supported by a natural spring. 
Common species in the wetland are arroyo willow, bulrushes (Scirpus spp.), broad-leaved cattail (Typha 
latifolia), nettles, and poison oak (Toxidodendron diversilobum). 

The remaining land area (about five percent) of the Hopper Mountain NWR is made up of developed 
areas, roads, and barren rock outcrops. 

Common wildlife species observed at Hopper Mountain NWR are likely to be generally representative of 
the wildlife present in the oil and gas field, and include species such as coyote (Canis latrans), mule deer 
(Odocoileus hemionus), mountain lion (Puma concolor), black bear (Ursus americanus), western scrubjay 
(Aphelocoma californica), California quail (Callipepla californica), great horned owl (Bubo virginianus), 
red-tailed hawk (Buteo jamaicensis), western fence lizard (Sceloporus occidentalis), and Pacific rattle-
snake (Crotalus oregonanus helleri). There are also a number of special-status plant, fish, and wildlife 
species present, or potentially present, as discussed below. 

Several streams and smaller drainages flow through the Sespe Oil and Gas Field, ultimately draining into 
the Santa Clara River. Larger streams in the oil and gas field are Sespe Creek, Tar Creek, and Pole Creek. 
These streams and drainages have permanent or ephemeral flow and may support aquatic, riparian, and 
wetland habitat along some or all of their length. Sespe Creek is a designated Wild and Scenic River and 
Wild Trout Stream. Wetland and aquatic habitat, fish species, and conservation lands are discussed 
below. 

The oil and gas field is mainly within the Southern California Mountains and Valleys ecoregion. The site is 
on the boundary between this ecoregion and the Southern California Coast ecoregion, and small por-
tions of the southern edge may be within the Southern California Coast ecoregion (CDFW, 2014g). Boun-
daries among ecological units are mapped as distinct lines, but natural transitions are much broader and 
more flexible. The overall topography and nature of the site would make the Southern California Moun-
tains and Valleys ecoregion more generally applicable. Please see EIR Section 10.4.3 for an explanation 
and description of ecoregions in California. 

Sensitive Vegetation and Habitat 

There are several vegetation communities of special conservation concern in California present or poten-
tially present in the oil and gas field, as described below (CDFW, 2010; CDFW, 2014m). For an 
explanation of sensitive vegetation communities, please see EIR Section 10.4.3. Biological surveys would 
be required to determine, or verify, if these communities are present. 

Valley Needlegrass Grassland is dominated by the perennial bunchgrass purple needlegrass (Stipa 
[Nassella] pulchra). Native and non-native annual grasses may also be present, often exceeding the 
perennial bunchgrasses in cover. This grassland is up to two feet tall and may interdigitate with oak 
woodlands. In addition to purple needlegrass, common species are nodding needlegrass (Stipa 
[Nassella] cernua), California melic grass (Melica californica), golden stars, non-native brome grasses, 
and non-native wild oats (Holland, 1986). Some of the grasslands within the oil and gas field on the 
Hopper Mountain NWR (USFWS, 2013c) may be classified as Valley Needlegrass Grassland. This vegeta-
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tion community may be present in other areas of the oil and gas field as well. Valley Needlegrass Grass-
land is ranked as S3.1 by CDFW, meaning that it is very vulnerable and at moderate risk of extinction due 

to a restricted range, relatively few populations, recent and widespread declines, or other factors (CDFG, 
2010). 

California Walnut Woodland has an open tree canopy dominated by southern California black walnut 
with grass or scrub understory. Walnut woodland is found on valley slopes and bottoms, from 500 to 
3,000 feet elevation, and may intergrade with oak woodland, especially in canyons (Holland, 1986). The 
walnut woodlands on Hopper Mountain NWR are some of the largest remaining stands in southern Cali-
fornia (USFWS, 2013c). Walnut Forest is a similar vegetation community with a higher density of trees 
and more closed canopy (Holland, 1986). California Walnut Woodland has been documented within the 
oil and gas field boundaries in the Hopper Mountain NWR (USFWS, 2013c), and is likely to be present in 
other areas of the oil and gas field as well. California Walnut Woodland is ranked as S2.1 by CDFW, 
meaning that it is very imperiled and at high risk of extinction due to very restricted range, very few pop-
ulations, steep declines, or other factors (CDFG, 2010). Southern Riparian Forest and Southern Mixed 
Riparian Forest are general types of streamside forest. Individual stands may be more specifically classi-
fied by the dominant species, such as Southern Coast Live Oak Riparian Forest and Southern Cotton-
wood Willow Riparian Forest, described below. This vegetation community is found along larger streams 
(CDFW, 2010; Holland, 1986), and may be present along the perennial creeks in the oil and gas field. 
Southern Riparian Forest is ranked as S4 by CDFW, meaning that it is uncommon but not rare, although 
there is some cause for long-term concern due to declines or other factors (CDFG, 2010). Southern 
Mixed Riparian Forest is ranked as S2.1 by CDFW, meaning that it is very imperiled and at high risk of 
extinction due to very restricted range, very few populations, steep declines, or other factors (CDFG, 
2010). 

Southern Coast Live Oak Riparian Forest is dominated by coast live oak. Canopy ranges from open to 
dense and understory tends to be more herbaceous than shrubby. It is found on the bottomlands and 
floodplains of larger streams in the canyons and valleys of southern California. Other typical species are 
bigleaf maple, poison oak, California wild rose (Rosa californica), California blackberry (Rubus ursinus), 
and California mugwort (Holland, 1986). This vegetation is found within the oil and gas field boundaries 
in the Hopper Mountain NWR (USFWS, 2013c), and is likely to be present in other areas of the oil and 
gas field as well. Southern Coast Live Oak Riparian Forest is ranked as S4 by CDFW, meaning that it is 
uncommon but not rare, although there is some cause for long-term concern due to declines or other 
factors (CDFG, 2010). 

Southern Cottonwood Willow Riparian Forest is a tall, open riparian forest dominated by Fremont cot-
tonwood or black cottonwood (Populus trichocarpa) and tree willows (Salix gooddingii, S. hindsiana, S. 
lasiandra, S. lasiolepis). The understory is usually shrubby willows. Other typical species are California 
sycamore, California mugwort, and nettles. This vegetation is found along perennial streams (Holland, 
1986). It was not documented in the Hopper Mountain NWR (USFWS, 2013c), but may be present along 
the perennial creeks in other areas of the oil and gas field. Southern Cottonwood Willow Riparian Forest 
is ranked as S3.2 by CDFW, meaning that it is considered vulnerable and at moderate risk of extinction 
due to a restricted range, relatively few populations, recent and widespread declines, or other factors (CDFG, 
2010). 

Southern Riparian Scrub is a shrubby streamside thicket that ranges from open to very dense. It is gene-
rally dominated by willows, but in drier locations may be dominated by mulefat. Without regular 
flooding, it will undergo succession to other riparian woodland vegetation types (Holland, 1986). Willow 
thickets reported around the freshwater marsh on Hopper Mountain NWR (USFWS, 2013c) could be 
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classified as Southern Riparian Scrub. This vegetation may be found in other areas of the oil and gas field 
as well. Southern Riparian Scrub is ranked as S3.2 by CDFW, meaning that it is considered vulnerable and 
at moderate risk of extinction due to a restricted range, relatively few populations, recent and widespread 

declines, or other factors (CDFG, 2010). 

Southern Sycamore Alder Riparian Woodland is a tall, open, streamside woodland dominated by Cali-
fornia sycamore and alder (Alnus rhombifolia). Streams that tend to be perennial favor dominance by 
alder; streams that are more intermittent favor sycamore. This vegetation is found along rocky 
streambeds that experience seasonal high-intensity flooding. Other typical species are poison oak, 
bigleaf maple, coast live oak, and California mugwort (Holland, 1986). This vegetation was not docu-
mented in the Hopper Mountain NWR (USFWS, 2013c), but may be present along the perennial or 
intermittent streams in other areas of the oil and gas field. Southern Sycamore Alder Riparian Woodland 
ranked as S4 by CDFW, meaning that it is uncommon but not rare, although there is some cause for 
long-term concern due to declines or other factors (CDFG, 2010). 

Southern Willow Scrub is represented by dense riparian thickets dominated by willow species with 
scattered Fremont cottonwood and California sycamore present. There is generally little understory in 
these dense thickets. Without regular flooding, this vegetation will undergo succession to Southern Cot-
tonwood Sycamore Riparian Forest (Holland, 1986). Southern Willow Scrub was not documented in the 
Hopper Mountain NWR (USFWS, 2013c), but may be present along the perennial or intermittent 
streams in other areas of the oil and gas field. Southern Willow Scrub is ranked as S2.1 by CDFW, 
meaning that it is very imperiled and at high risk of extinction due to very restricted range, very few pop-
ulations, steep declines, or other factors (CDFG, 2010). 

Coastal and Valley Freshwater Marsh is dominated by perennial, emergent wetland species. Vegetation 
can be very dense. Common species are sedges (Carex spp.), cattails (Typha spp.), bulrushes (Scirpus 
spp.), and flatsedges (Cyperus spp.). Freshwater marsh is found on permanently saturated sites with 
little or no water current, often on the margins of lakes and springs (Holland, 1986). This vegetation type 
is found within the oil and gas field boundaries in the Hopper Mountain NWR (USFWS, 2013c), and may 
be present in other areas of the Sespe Oil and Gas Field as well. Coastal and Valley Freshwater Marsh is 
ranked as S2.1 by CDFW, meaning that it is very imperiled and at high risk of extinction due to very 
restricted range, very few populations, steep declines, or other factors (CDFG, 2010). 

Southern California Steelhead Stream is listed in the CNDDB as a habitat of special conservation concern 
in California (CDFW, 2014m), but is not specifically defined other than by the presence of steelhead and 
has not been assigned an S rank (CDFG, 2010). Steelhead trout (Oncorhynchus mykiss irideus) are 
anadromous fish, spawning in fresh water. The young migrate downstream to the ocean to mature. The 
adult fish return to fresh water, usually to their home streams, to reproduce. Please see EIR Section 
10.4.3 for more information on native fish species. Habitat requirements of steelhead are cool, clear, 
well-oxygenated streams for spawning, with water depth of 4 to 60 inches, water velocity of 9 to 60 feet 
per second, and gravel substrate with a diameter of 0.25 to 5 inches. Summer water temperatures of 50 
to 59 degrees Fahrenheit are ideal. Steelhead may spawn in intermittent streams, but juveniles will 
move into perennial streams soon after hatching (Moyle et al., 1995). During upstream migration, 
steelhead require water depths of at least seven inches interspersed by deep holding pools with 
underwater ledges and caverns for cover. Water velocities less than 1.1 to 1.6 feet per second are gene-
rally required for steelhead to successfully move upstream (Moyle et al., 1995). Sespe Creek and por-
tions of its tributaries (Fourfork Creek, Little Sespe Creek, Pine Canyon Creek, and Unnamed Tributary) 
within the oil and gas field are designated critical habitat for southern steelhead (NMFS, 2005) and likely 
fall within the category of Southern California Steelhead Stream. See below for additional information 
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on Sespe Creek, critical habitat, southern steelhead, and other fish species potentially present in the oil 
and gas field. 

Southern California Threespine Stickleback Stream is listed in the CNDDB as a habitat of special conser-
vation concern in California (CDFW, 2014m), but is not specifically defined other than by the presence of 
threespine stickleback and has not been assigned an S rank (CDFG, 2010). Threespine sticklebacks 
(Gasterosteus aculeatus ssp.) are freshwater fish. Please see EIR Section 10.4.3 for more information on 
native fish species. Habitat requirements of threespine stickleback are quiet pools, stream margins, or 
backwaters with abundant aquatic vegetation, clear water, and maximum water temperatures below 
about 74 degrees Fahrenheit. Sticklebacks require habitat with aquatic vegetation for cover and nest 
materials, small invertebrates for food, and water that has sufficient depth and flow to avoid anoxic con-
ditions in summer and complete freezing in winter (Moyle et al., 1995). Unarmored threespine 
stickleback (Gasterosteus aculeatus williamsoni) may be found in Sespe Creek and other streams within 
the oil and gas field. These streams may fall within the category of Southern California Threespine 
Stickleback Stream. Please see below for a discussion of other fish species potentially present in the oil 
and gas field. 

Wetlands, Aquatic Habitat, and Fish 

The Sespe Oil and Gas Field is within the Santa Clara–Calleguas watershed (CBC, 2014). Please see EIR 
Section 10.4.3 for more information on watersheds. Several creeks and smaller drainages flow through 
the oil field, draining ultimately into the Santa Clara River. Larger creeks in the oil field are Sespe Creek, 
Little Sespe Creek, Tar Creek, and Pole Creek. Pole Creek and Sespe Creek drain directly into the Santa 
Clara River. Other creeks within the oil and gas field are tributaries to Sespe Creek, see Figure 11.15-1. 

Within the Los Padres National Forest portion of the oil field, Sespe Creek is a designated Wild and 
Scenic River and a designated Wild Trout Stream (NWSRS, 2014a; CDFW, 2014j). See below for more 
information on these designations. 

Within the boundary of the oil and gas field, Sespe Creek has a broad rocky channel, passing through 
steep, narrow canyons in places. There may be deep pools. Streamside vegetation is mainly riparian 
woodlands dominated by cottonwoods, California sycamore, bigleaf maple, California bay laurel 
(Umbellularia californica), willows, and mulefat (CDFG, 1986). 

The elevation of Sespe Creek within the oil and gas field ranges from approximately 600 to 1,500 feet. 
Water flow is perennial in the area of the oil and gas field; highest flows are from December to April. 
Average annual rainfall is about 25 inches; there is no snow pack in the winter (CDFG, 1986). Other than 
the partial remains of a dilapidated dam, there are no man-made barriers to fish passage on the 
mainstem (Stoecker and Kelley, 2005). Within the oil and gas field, tributaries to Sespe Creek range from 
small channels with dense riparian habitat to steep, rocky gorges with little vegetation. 

Wetland habitat and sensitive wetland and aquatic habitat are discussed above. Please see EIR Section 
10.4.3 for general background information on wetlands and aquatic habitat. 

Fish. With the exception of rainbow trout, the native fish species likely to be present in the oil and gas 
field are all special-status species, and are discussed below. Critical habitat for southern steelhead is also 
discussed below. 

Rainbow trout are considered to be the same species as steelhead, but are not anadromous and spend 
their lives in freshwater. This species has been stocked in Sespe Creek in the past (CDFG, 1986), and a 
self-sustaining rainbow trout population still exists in the headwaters of Sespe Creek and tributaries 
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(Stoecker and Kelley, 2005). Although the same species as the federally listed southern steelhead, dis-
cussed below, rainbow trout are not themselves considered a special-status species. 

Listed and Special-status Plants, Fish, and Wildlife 

For an explanation of the special-status classification for plants, fish, and wildlife, please see EIR Section 
10.4.3. Table 11.4-6 lists the special-status plant species with potential to occur in the Sespe Oil and Gas 
Field, and Table 11.4-7 lists the special-status fish and wildlife species with potential to occur. Biological 
surveys would be required to determine if these species are present in the oil field. 

Special-status Plants. There is natural habitat throughout most of the Sespe Oil and Gas Field and a 
number of special-status plant species may be present; see Table 11.4-6. There are five federally or 
State-listed threatened or endangered plant species potentially present, and one State-listed rare spe-
cies potentially present. These species all have a low potential for occurrence in the oil field; see Table 
11.4-6 for more information on these species. 

There are 16 special-status plant species on CRPR List 1B that are potentially present in the oil and gas 
field. Fifteen have a high potential for occurrence, and one has a low potential for occurrence. CRPR List 
1B designates plant species that are considered rare, threatened, or endangered in California and 
throughout their range. The CRPR system is used by CDFW and the California Native Plant Society to 
categorize rarity and degree of conservation concern for native plant species, and is not indicative of any 
legal status or protection (CNPS, 2014b). See Table 11.4-6 for more information on these species. 

Additionally, there is one CRPR List 2 species with a high potential for occurrence in the oil and gas field. 
List 2 designates plant species that are considered rare, threatened, or endangered in California, but 
more common elsewhere in their ranges (CNPS, 2014b). There are also 18 CRPR List 4 species docu-
mented, or with moderate or high potential for occurrence in the oil and gas field. List 4 designates 
plant species that have a limited distribution and may be significant locally (CNPS, 2014b). See Table 
11.4-6 for more information on these species. 

The following paragraphs describe the listed and certain of the other special-status plant species that 
occur or potentially occur within the oil field. Biological surveys would be required to determine if the 
species that potentially occur are present. 

Listed plant species. The federally or State-listed threatened or endangered and State-listed rare plant 
species present or potentially present in the oil and gas field are briefly described in the paragraphs 
below. See Table 11.4-6 for additional information. 

San Fernando Valley spineflower (Chorizanthe parryi var. fernandina) is State-listed as endangered and a 
candidate for federal listing. It is also a CRPR 1B.1. This spineflower is a low growing herbaceous annual 
in the buckwheat (Polygonaceae) family. Known populations are restricted to Los Angeles and Ventura 
Counties. The nearest documented occurrence is over ten miles from the Sespe Oil and Gas Field, and its 
potential for occurrence in the oil and gas field is low. 

Santa Susana tarplant (Deinandra minthornii) is State-listed as rare and is a CRPR 1B.2. It is a subshrub in 
the sunflower (Asteraceae) family and is endemic to sandstone outcrops in the Santa Susana and Santa 
Monica Mountains. It may be locally common within its habitat, but its geographic range and habitat 
restrictions are very narrow. The nearest documented occurrence is over ten miles from the oil and gas 
field, and its potential for occurrence is low. 

Slender-horned spineflower (Dodecahema leptoceras) is federally and State-listed as endangered and is 
a CRPR 1B.1. It is a low-growing annual in the buckwheat (Polygonaceae) family. This spineflower is 
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found in mature shrublands on broad alluvial systems. Its numbers vary from year to year according to 
rainfall; in dry years it may not germinate. This species is found in Los Angeles, Riverside, and San Ber-
nardino Counties. The nearest documented occurrence is over five miles from the oil and gas field, and 
its potential for occurrence is low. 

Conejo dudleya (Dudleya parva) is federally listed as threatened and is a CRPR 1B.2. It is a succulent 
perennial in the stonecrop (Crassulaceae) family. This plant grows at the base of rock outcrops of Conejo 
volcanics in coastal sage scrub habitat, and is found in Ventura County. The nearest documented occur-
rence is over ten miles from the oil and gas field, and its potential for occurrence is low. 

California Orcutt grass (Orcuttia californica) is federally and State-listed as endangered and is a CRPR 
1B.1. It is an annual in the grass (Poaceae) family. It is found in vernal pools in San Diego, Riverside, Los 
Angeles, and Ventura Counties. No vernal pools have been documented on Hopper Mountain NWR 
(USFWS, 2013c) or on the portion of the oil and gas field within the Los Padres National Forest (USFS, 
2005). Vernal pools could occur within the oil and gas field; however, the nearest documented occur-
rence of California Orcutt grass is over ten miles from the oil and gas field, and its potential for occur-
rence there is low. 

Lyon’s pentachaeta (Pentachaeta lyonii) is federally and State-listed as endangered and is a CRPR 1B.1. It 
is an annual herb in the sunflower (Asteraceae) family. It grows in clay soils in ecotonal areas between 
shrublands and grasslands, and may be found at the edges of roads and trails. This species is known 
from scattered occurrences in Ventura and Los Angeles Counties and the Channel Islands. The nearest 
documented occurrence is over ten miles from the oil and gas field, and its potential for occurrence is 
low. 

Other special-status plants. Plants that are not federally or State-listed, but are considered special-status 
species are listed in Table 11.4-6. A few of these species are described in the paragraphs below. Please 
see Table 10.4-2 for definitions of special-status species. 

Round-leaved filaree (California macrophylla) is a CRPR 1B.1. It is an annual herb in the geranium 
(Geraniaceae) family, and grows on heavy clay soils, usually in grasslands or coastal sage scrub. This spe-
cies has been documented throughout much of western California, but populations may be declining 
due to competition with non-native grasses and herbs. Round-leaved filaree has been documented in 
the general area of the oil and gas field, and its potential for occurrence is high. 

Nutall’s scrub oak (Quercus dumosa) is a CRPR 1B.1. It is an evergreen shrub in the oak (Fagaceae) 
family. This species is found in chaparral, coastal scrub, and coniferous forest habitats in Orange, Santa 
Barbara, San Diego, and Ventura Counties. It may hybridize with the more common scrub oak 
(Q. berberidifolia). Nuttall’s scrub oak has been documented in the general area of the oil and gas field, 
including Hopper Mountain NWR, and its potential for occurrence is high. 

Mesa horkelia (Horkelia cuneata ssp. puberula) is a CRPR 1B.1. It is a perennial herb in the rose 
(Rosaceae) family. This species is found in sandy and gravelly soils in chaparral, woodland, or coastal 
sage scrub. It occurs on sandy slopes and bluffs away from the immediate coast, from San Luis Obispo 
County south to San Diego County and rarely inland to San Bernardino and Riverside Counties. Mesa 
horkelia has been documented in the general area of the oil and gas field, and its potential for occur-
rence is high. 

Ross’ pitcher sage (Lepechinia rossii) is a CRPR 1B.2. It is a shrub in the mint (Lamiaceae) family. It is 
found in chaparral in Ventura and Los Angeles Counties. There are two known populations; one is in the 
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Topatopa Mountains. This species has been documented in the Hopper Mountain NWR, and in or near 
the oil and gas field. Its potential for occurrence is high. 

Special-status wildlife. There are two federally or State-listed threatened or endangered wildlife species 
with a documented presence in the oil and gas field, six listed species with a high potential for occur-
rence, and four listed species with a low or moderate potential for occurrence. There are 11 other 
special-status wildlife species with documented presence in the oil and gas field, 31 special-status spe-
cies with a high potential for occurrence, and eight special-status species with a moderate or low poten-
tial for occurrence. The following paragraphs describe the listed and certain of the other special-status 
wildlife species that occur or potentially occur within the oil and gas field. Biological surveys would be 
required to determine if the species that potentially occur are present. 

Listed wildlife species. The federally or State-listed threatened or endangered wildlife species present 
or potentially present in the oil and gas field are briefly described in the paragraphs below. See Table 
11.4-7 for additional information. 

Invertebrates. The vernal pool fairy shrimp (Branchinecta lynchi) is federally listed as threatened, and 
the Riverside fairy shrimp (Streptocephalus woottoni) is federally listed as endangered. Both species are 
found in vernal pools and have a moderate potential for occurrence in the oil and gas field. No vernal 
pools have been documented on Hopper Mountain NWR (USFWS, 2013c) or on the portion of the oil 
and gas field within the Los Padres National Forest (USFS, 2005). However, vernal pools capable of sup-
porting these species could occur within the oil and gas field. 

Fish. The unarmored threespine stickleback (Gasterosteus aculeatus williamsoni) is federally and State-
listed as endangered. This small fish is found in quiet water in pools and streams. It has been docu-
mented in the Santa Clara River (CDFW, 2014m) and has a high potential for occurrence in Sespe Creek 
and tributaries within the oil and gas field. 

The Santa Ana sucker (Catostomus santaanae) is federally listed as threatened and is a California Species 
of Special Concern. However, the population in the area of the oil and gas field is not included in the fed-
eral listing because the species may have been introduced into this watershed and is hybridizing with 
the Owens sucker (USFWS, 2011b). This species is further discussed below with other non-listed special-
status fish species. 

The southern steelhead, southern California Distinct Population Segment (DPS), is federally listed as 
endangered and is a California Species of Special Concern. It is anadromous and spawns in Sespe Creek. 
Designated critical habitat for southern steelhead is found within the oil and gas field in Sespe Creek and 
tributaries, including portions of Fourfork Creek, Little Sespe Creek, Pine Canyon Creek, and an unnamed 
tributary in the northwest corner of the oil and gas field; see Figures 7.5-6 and 11.15-1 (NMFS, 2005; 
Stoecker and Kelley, 2005). 

Amphibians. The arroyo toad (Anaxyrus californicus) is federally listed as endangered and is a California 
Species of Special Concern. It is found in streams with shallow, gravelly pools and sandy banks. Sespe 
Creek includes habitat for this species, and designated critical habitat is found along Sespe Creek 
upstream from the oil and gas field. The arroyo toad has a high potential for occurrence in Sespe Creek 
and tributaries within the oil and gas field. 

The California red-legged frog (Rana draytonii) is federally listed as threatened and is a California Species 
of Special Concern. It is found in cool streams with deep pools and dense riparian or wetland vegetation. 
It has a high potential for occurrence in Sespe Creek and other permanent streams in the oil and gas 
field. 
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Birds. The southwestern willow flycatcher (Empidonax traillii extimus) and least Bell’s vireo (Vireo bellii 
pusillus) are both federally and State-listed as endangered. The western yellow-billed cuckoo (Coccyzus 
americanus occidentalis) is State-listed as endangered and federally listed as threatened. All three spe-
cies are migratory; they breed in densely vegetated riparian habitats in the western or southwestern 
U.S. and northern Mexico, and winter farther south in Mexico, Central America, or South America. The 
southwestern willow flycatcher and least Bell’s vireo have a high potential for occurrence in riparian 
areas in the oil and gas field. The western yellow-billed cuckoo was historically found in the area, but its 
breeding range is now restricted to areas well outside the oil and gas field. Therefore, it has a low poten-
tial for occurrence, but could potentially use the area as a stopover site during migration. 

The California condor (Gymnogyps californianus) is federally and State-listed as endangered, and fully 
protected under the California Fish and Game Code. It is the largest land bird in North America and 
requires large expanses of open rangelands for foraging. It roosts on cliffs or large trees and snags, and 
nests on ledges, crevices, or caves on cliffs. The California condor is under intensive management to pre-
serve the species. By 1982, the total world-wide population of California condors had decreased to 23 
individuals. All were removed from the wild and placed in a captive breeding program. Reintroduction of 
condors into the wild began in 1992 at the Hopper Mountain NWR. Condor populations have now been 
established in several areas of California, Arizona, Utah, and Baja, Mexico. Breeding in the wild resumed 
in 2001, and the total population (wild and captive) now stands at over 400. 

The California condor is at risk from several hazards, including exposure to ethylene glycol antifreeze or 
other toxic substances, lead toxicity from bullet fragments ingested along with carcasses, and ingestion 
of microtrash (e.g., small pieces of broken glass, paper, plastic, and metal) by adults and chicks. Pro-
grams are in place to guard condor nests, control microtrash, limit or eliminate the use of lead bullets 
within the condor’s range, and provide medical treatment to birds that have ingested lead or microtrash 
(USFWS, 2013c). The Sespe Condor Sanctuary, Hopper Mountain NWR, and designated critical habitat 
for the condor are all partially within the oil and gas field; see Figure 11.4-6 and 11.0-3. Condors breed, 
roost, and forage within the oil and gas field and adjacent areas (McCormick, 2006). 

The bald eagle is State-listed as endangered. Formerly also a federally listed endangered species, the 
USFWS reclassified the bald eagle to threatened status in 1995, and delisted it in 2007 due to recovery. 
It is fully protected under the California Fish and Game Code and the federal Bald and Golden Eagle Pro-
tection Act. The bald eagle nests in tall trees or on cliffs, usually near large rivers or lakes. It ranges more 
widely in winter and forages for fish, waterfowl, or small mammals. It also feeds on carrion, including 
large mammals and livestock. Bald eagles have been documented at the Hopper Mountain NWR and 
have a high potential to occur in the oil and gas field. 

The coastal California gnatcatcher (Polioptila californica californica) is a federally listed threatened spe-
cies and a California Species of Special Concern. It is a small, non-migratory songbird found in coastal 
sage scrub habitat in southern California and northern Baja. Designated critical habitat occurs about 
seven miles south of the oil and gas field. However, the Sespe Oil and Gas Field is likely outside the cur-
rent range of this species, and it has a low potential to occur there. 

Other special-status wildlife. Species that are not federally or State-listed threatened or endangered, 
but are considered special-status species are listed in Table 11.4-7. Certain of these species are described 
in the paragraphs below. Please see Table 10.4-2 for definitions of special-status species. 

Fish. Following is a discussion of special-status anadromous or freshwater fish species that may be found 
within the oil and gas field. Please see EIR Section 10.4.3 for more information on native fish species. 
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Native anadromous or freshwater fish species that may be found in the portions of Sespe Creek and 
other streams within the oil and gas field are arroyo chub (Gila orcutti), Pacific lamprey (Entosphenus tri-
dentata), Santa Ana sucker, Owens sucker (Catostomus fumeiventris), southern steelhead, coastal 
rainbow trout (Oncorhynchus mykiss irideus), and unarmored threespine stickleback (UCDANR, 2014; 
UCDCWS, 2014). The southern steelhead and unarmored threespine stickleback are listed species or 
have listed DPS, as described above. 

The Santa Ana sucker (Catostomus santaanae) is federally listed as threatened and is a California Species 
of Special Concern. However, the population in the Santa Clara River watershed, which includes the oil 
and gas field, is not part of the federal listing because the species may have been introduced into this 
watershed and is hybridizing with the Owens sucker (USFWS, 2011b). This small fish occurs naturally, 
and is federally listed, in the Santa Ana River, San Gabriel River, and Big Tujunga Creek (tributary to Los 
Angeles River) watersheds in southern California. It is found in perennial small to medium-sized streams 
from a few inches to over three feet deep. It prefers cool flowing water with gravel, cobble, and boulder 
substrates (UCDANR, 2014). The Santa Ana sucker has a high potential for occurrence in the oil and gas 
field. 

The Owens sucker is a California Species of Special Concern. It does not occur naturally in the oil and gas 
field area, but has been introduced into the Santa Clara River watershed via the Owens Aqueduct 
(UCDANR, 2014). It is found mainly in cool streams with soft bottoms and also in the bottoms of lakes 
and reservoirs (UCDANR, 2014). The Owens sucker hybridizes with the Santa Ana sucker in the Santa 
Clara River (USFWS, 2011b), and has a high potential for occurrence in the oil and gas field. 

The Pacific lamprey has been historically documented in Sespe Creek (CDFG, 1986) and is a CDFW 
Special Animal (CDFW, 2014L). It is an anadromous fish, spawning in freshwater streams. Larvae filter-
feed on algae and organic matter for 5 to 7 years, and then undergo a metamorphosis to the juvenile 
stage, developing sucking mouth parts used to attach to and feed on other fish. Juveniles migrate to the 
ocean to mature, generally staying near the mouth of their home stream. After 1 to 3 years, the adult 
fish migrate back to freshwater to spawn and die (UCDANR, 2014). The Pacific lamprey has a high poten-
tial to occur in the oil and gas field. 

The arroyo chub is native to southern California and is a California Species of Special Concern (CDFW, 
2014L). It has been extirpated from many streams in its native range and introduced to many streams 
outside its native range (UCDANR, 2014). This species has been introduced into the Santa Clara River 
watershed, which includes the oil and gas field, where it is hybridizing with the Santa Ana sucker 
(UCDANR, 2014; USFWS, 2011b). This small fish is most common in slow flowing water with sand or mud 
substrate and depth greater than 15 inches, but may be found in more rapidly flowing waters with 
gravel, cobble, and boulder substrates. It is adapted to survive in waters with wide temperature 
fluctuations, variable flows, and low dissolved oxygen levels (UCDANR, 2014). It was historically docu-
mented as common to abundant throughout Sespe Creek (CDFG, 1986), and is present in the portion of 
Sespe Creek within the oil and gas field (CDFW, 2014m). 

Birds. The golden eagle (Aquila chrysaetos) is fully protected under the California Fish and Game Code 
and under the federal Bald and Golden Eagle Protection Act. It nests on cliffs and large trees and forages 
in shrublands and grasslands. Golden eagles have been documented on Hopper Mountain NWR and 
have a high potential to occur in the oil and gas field. 

The burrowing owl (Athene cunicularia) is a California Species of Special Concern. Burrowing owls nest 
and shelter in burrows, typically utilizing those of ground squirrels. Pipes, culverts, and nest boxes may 
be used where natural burrows are scarce. They forage in open areas, including agricultural fields, dis-
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turbed lands, and grasslands. Burrowing owls have been documented on Hopper Mountain NWR and 
have a high potential for occurrence in the oil and gas field. 

Mammals. Several special-status small mammal species have a low or moderate potential for occur-
rence in the Sespe field; see Table 11.4-7. These include San Diego black-tailed jackrabbit, San Diego 
desert woodrat, Dulzera pocket mouse (Chaetodipus californicus femoralis), and several special-status 
bats. 

Larger, wide-ranging mammals including American badger, a California Species of Special Concern, 
ringtail (Bassariscus astutus) and Nelson’s bighorn sheep (Ovis canadensisis nelson) also occur or are 
expected to occur in the Field. Ringtail and Nelson’s bighorn sheep are both fully protected species.  

Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Acanthoscyphus parishii var. 
abramsii 
Abrams' oxytheca 

Annual herb; found on sandy or shale 
soils in chaparral. Outer South Coast 
Ranges (San Rafael Mtns), Western 
Transverse Ranges (Topatopa Mtns, 
Mount Pinos). Elev. 3600-6500 ft. 

Jun–Aug  Fed: none 
USFS: Sensitive 
Calif: S2 
CRPR 1B.2 

High; documented 
in general area.  

California macrophylla 
Round-leaved filaree 

On clay soils in valley and foothill 
grasslands or open cismontane 
woodland habitats. Inner North Coast 
Ranges, S Sierra Nevada Foothills, 
Great Central Valley, Central Western 
California, South Coast, Channel 
Islands (Santa Cruz, Santa Catalina 
islands), Western Transverse Ranges, 
Peninsular Ranges; to northern Mexico. 
Elev. 50-4000 ft.  

Mar–May Fed: none 
USFS: none 
Calif: S2 
CRPR 1B.1 

High; documented 
in general area. 
Historic 
occurrence on 
Hopper Ranch, 
but not found on 
Hopper Mountain 
NWR during 2011 
surveys. 

Calochortus catalinae 
Catalina mariposa lily 

Bulb. Clay soils in cismontane 
woodland; coastal scrub; valley and 
foothill grassland. S Central Coast, W 
South Coast, especially Channel 
Islands. Elev. 50–4000 ft. 

Feb–Jun  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area, 
including Hopper 
Mountain NWR. 

Calochortus clavatus var. 
clavatus 
Club-haired mariposa lily 

Bulb. Serpentine, clay, or rocky soils in 
chaparral, cismontane woodland, 
coastal scrub, and valley and foothill 
grasslands. S Outer South Coast 
Ranges, N Inner South Coast Ranges, 
Western Transverse Ranges, San 
Gabriel Mountains. Elev. 250-4300 ft. 

May–Jun  Fed: none 
USFS: Sensitive 
Calif: S3 
CRPR 4.3 

High; documented 
in general area. 

Calochortus clavatus var. 
gracilis 
Slender mariposa lily 

Chaparral; coastal scrub; valley and 
foothill grassland. Western Transverse 
Ranges, San Gabriel Mountains. Elev. 
1050–3250 ft. 

May–Jun  Fed: none 
USFS: Sensitive 
Calif: S2 
CRPR 1B.2 

High; documented 
in general area. 

Calochortus fimbriatus 
Late-flowered mariposa-lily 

Bulb. Often on serpentine soils in 
chaparral, cismontane woodland, and 
riparian woodland. Outer South Coast 
Ranges, Western Transverse Ranges. 
Elev. 900-6250 ft. 

Jun–Aug  Fed: none 
USFS: Sensitive 
Calif: S3 
CRPR 1B.2 

High; documented 
in general area. 
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Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Calochortus palmeri var. 
palmeri 
Palmer’s mariposa lily 

Bulb. Chaparral; lower montane 
coniferous forest; meadows and seeps. 
Tehachapi Mountain Area, S. Central 
Western California, Transverse Ranges, 
San Jacinto Mountains. Elev. 3280–
7840 ft. 

Apr–Jul Fed: none 
USFS: Sensitive 
Calif: S3? 
CRPR 1B.2 

High; documented 
in general area. 

Calochortus plummerae 
Plummer’s mariposa-lily 

Bulb. Shrublands, woodlands, lower 
pine forests; mountains, foothills, and 
valleys; Ventura to Orange Cos., inland 
to Riverside and San Bernardino Cos.; 
about 300-5600 ft. elev. 

May–Jul Fed: none 
USFS: none 
Calif: S4 
CRPR 4.2 

High; documented 
in general area. 

Calystegia peirsonii 
Peirson’s morning glory 

Perennial rhizomatous herb. Rocky 
slopes in chaparral; chenopod scrub; 
cismontane woodland; coastal scrub; 
lower montane coniferous forest; valley 
and foothill grassland. N San Gabriel 
Mountains, adjacent Mojave Desert. 
Intergrades with C. longipes (coastal 
mainland), C. macrostegia, C. 
occidentalis ssp. occidentalis, 
perhaps C. sepium. Elev. 100–4900 ft. 

Apr–Jun  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area. 

Cercocarpus betuloides var. 
blancheae 
Island mountain mahogany 

Evergreen shrub. Closed-cone 
coniferous forest; chaparral. Channel 
Islands (except San Clemente Island), 
S Western Transverse Ranges. 
Elev. 100–2000 ft. 

Feb–May 
 

Fed: none 
USFS: none 
Calif: S3.3 
CRPR 4.3 

High; documented 
in general area. 

Chorizanthe parryi var. 
fernandina 
San Fernando Valley 
spineflower 

Annual herb. Sandy soils in coastal 
scrub, valley and foothill grassland. 
Western Transverse Ranges (Laskey 
Mesa, Ventura Co.; N Santa Susana 
Mtns, Los Angeles Co.). Rediscovered 
in 1999; now known from only three 
occurrences. Elev. 500–4000 ft. 

Apr–Jul  Fed: Candidate 
USFS: Sensitive 
Calif: S1; END 
CRPR 1B.1 

Low; nearest 
documented 
occurrence over 
10 miles from oil 
and gas field. 

Clarkia exilis 
Slender clarkia 

Annual herb. Cismontane woodland. 
Sierra Nevada Foothills, Tehachapi 
Mountain Area. Elev. 400–3200 ft. 

Apr–May  Fed: none 
USFS: none 
Calif: S3.3 
CRPR 4.3 

High; documented 
in general area. 

Clinopodium mimuloides 
Monkey-flower savory 

Perennial herb. Streambanks and mesic 
areas in chaparral, north coast 
coniferous forest. Central Coast, Outer 
South Coast Ranges, Western 
Transverse Ranges, San Gabriel 
Mountains. Elev. 1000–5900 ft. 

Jun–Oct  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area. 

Convolvulus simulans 
Small-flowered morning glory 

Annual herb. Clay, serpentinite seeps. 
Openings in chaparral; coastal scrub; 
valley and foothill grassland. S Sierra 
Nevada Foothills, San Joaquin 
Valley/Inner South Coast Ranges, San 
Francisco Bay Area, S Outer South 
Coast Ranges, South Coast, Channel 
Islands, Western Transverse Ranges, 
Peninsular Ranges; Arizona, Baja 
California. Elev. 100–2300 ft. 

Mar–Jul  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area. 
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Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Deinandra minthornii 
Santa Susana tarplant 

Deciduous shrub. Rocky areas in 
chaparral, coastal scrub; often on 
sandstone. S Western Transverse 
Ranges (Santa Monica, Santa Susana 
Mtns). Elev. 900–2500 ft. 

Jun–Nov  Fed: none 
USFS: none 
Calif: S2, RARE 
CRPR 1B.2 

Low; nearest 
documented 
occurrence over 
10 miles from oil 
and gas field. 

Deinandra paniculata 
Paniculate tarplant 

Annual herb. Vernal pools in coastal 
scrub, valley and foothill grasslands. S 
Central Coast/Outer South Coast 
Ranges, S Outer South Coast Ranges, 
South Coast, Western Transverse 
Ranges (E Santa Ynez Mtns), 
Peninsular Ranges; northern Baja 
California. Elev. 80-3100 ft. 

Apr–Nov  Fed: none 
USFS: none 
Calif: S 3.2 
CRPR 4.2 

Moderate; 
possible 
anywhere vernal 
pools occur in the 
area. No vernal 
pools documented 
in oil and gas 
field. 

Delphinium parryi ssp. 
purpureum 
Mt. Pinos larkspur 

Perennial herb. Chaparral, Mojavean 
desert scrub, pinyon and juniper 
woodland. Tehachapi Mountain Area, 
Outer South Coast Ranges, Western 
Transverse Ranges. Elev. 3000-8500 ft. 

May–Jun  Fed: none 
USFS: Sensitive 
Calif: S3.3 
CRPR 4.3 

High; documented 
in general area, 
including Sespe 
Condor 
Sanctuary. 

Delphinium umbraculorum 
Umbrella larkspur 

Perennial herb. Cismontane woodland. 
Outer South Coast Ranges, Western 
Transverse Ranges. Elev. 1300-5200 ft. 

Apr–Jun  Fed: none 
USFS: Sensitive 
Calif: S3 
CRPR 1B.3 

High; documented 
in general area. 

Dodecahema leptoceras 
Slender-horned spineflower 

Annual herb. Sand or gravel in 
chaparral, cismontane woodland, 
coastal scrub (alluvial fan). C & E South 
Coast, adjacent foothills of Transverse 
Ranges, Peninsular Ranges. Elev. 650–
2500 ft. 

Apr–Jun  Fed: END 
USFS: none 
Calif: S1, END 
CRPR 1B.1 

Low; nearest 
documented 
occurrence over 5 
miles from oil and 
gas field. 

Dudleya parva 
Conejo dudleya 

Perennial herb. Soils rocky or gravelly, 
clay or volcanic. Coastal scrub; valley 
and foothill grassland. N-facing volcanic 
cliffs, adjacent grassland. Western 
Transverse Ranges (N of Santa Monica 
Mtns). Elev. 200–1500 ft. 

May–Jul  Fed: THR 
USFS: none 
Calif: S2 
CRPR 1B.2 

Low; nearest 
documented 
occurrences are 
over 10 miles 
south of the oil 
and gas field. 

Fritillaria ojaiensis 
Ojai fritillary 

Bulb. Rocky slopes, river basins; 
broadleaf upland forest (mesic), 
chaparral, lower montane coniferous 
forest. Western Transverse Ranges 
(Ventura Co.). Elev. 985–3270 ft. 

Feb–May  Fed: none 
USFS: Sensitive 
Calif: S2 
CRPR 1B.2 

High; documented 
in general area. 

Harpagonella palmeri 
Palmer’s grapplinghook 

Annual herb. Clay soils; dry, semi-
barren sites. Chaparral, coastal scrub, 
valley and foothill grassland. South 
Coast, Peninsular Ranges, SW Sonoran 
Desert; SW Arizona, NW Mexico. Elev. 
65–3200 ft. 

Mar–May  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area. 

Helianthus nuttallii ssp. parishii 
Los Angeles sunflower 

Perennial rhizomatous herb. Coastal 
salt and freshwater marshes and 
swamps. C-W southwestern California. 
Elev. 30–5500 ft. Last seen in 1937. 

Aug–Oct  Fed: none 
USFS: none 
Calif: SH 
CRPR 1A 

Minimal; 
historically 
documented in 
general area; now 
presumed extinct. 
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Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Horkelia cuneata ssp. puberula 
Mesa horkelia 

Perennial herb. Shrublands, woodlands; 
sandy soils, away from immediate 
coast; San Luis Obispo to San Diego 
Co., rarely inland to San Bernardino 
Co.; about 200-2700 ft. elev. 

Apr–Sep Fed: none 
USFS: Sensitive 
Calif: S2.1 
CRPR 1B.1 

High; documented 
in general area. 

Juglans californica var. 
californica 
Southern California black 
walnut 

Tree. Woodlands, coastal sage scrub, 
chaparral; Santa Barbara Co. to San 
Diego Co., inland to western San 
Bernardino and Riverside Cos.; about 
150-3000 ft. elev. 

Mar–Aug Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

Present; occurs 
along Little Sespe 
Creek and other 
drainages in area. 
Present in Hopper 
Mountain NWR. 

Juncus acutus ssp. leopoldii 
Southwestern spiny rush 

Perennial rhizomatous herb. Coastal 
dunes; meadows and alkaline seeps; 
coastal salt marshes and swamps. 
Central Coast, South Coast, S Channel 
Islands, Western Transverse Ranges, 
Sonoran Desert; to Arizona, Baja 
California, South America, Africa. 
Elev. 10–3000 ft. 

Mar–Aug  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

Minimal; 
documented in 
general area, but 
suitable habitat 
probably lacking 
in oil and gas 
field. 

Lepechinia rossii 
Ross' pitcher sage 

Shrub. Shrublands and woodlands; 
Ventura Co. and Los Angeles Co. about 
1000-3000 ft. elev. 

May–Sep Fed: none 
USFS: Sensitive 
Calif: S1 
CRPR 1B.2 

High; occurs 
throughout area. 
Documented on 
Hopper Mountain 
NWR. 

Lilium humboldtii ssp. 
ocellatum 
Ocellated humboldt lily 

Riparian woodland openings within 
chaparral, cismontane woodland, 
coastal scrub, and lower montane 
coniferous forest communities; 
generally on gravelly soils within gullies. 
S Central Western California, 
Southwestern California. Elev. below 
6000 ft.  

Mar–Jul  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

Present; occurs 
along Tar Creek. 

Lupinus elatus 
Silky lupine 

Perennial herb. Upper and lower 
montane coniferous forests. S High 
Sierra Nevada, Transverse Ranges. 
Elev. 5000-9900 ft. 

Jun–Aug  Fed: none 
USFS: none 
Calif: S3.3 
CRPR 4.3 

Minimal; occurs in 
general area, but 
oil and gas field 
below elevation 
range and suitable 
habitat probably 
lacking. 

Malacothamnus davidsonii 
Davidson’s bush-mallow 

Deciduous shrub. Slopes and washes; 
chaparral, cismontane woodland, 
coastal scrub, riparian woodland. S San 
Francisco Bay Area, Outer South Coast 
Ranges, South Coast, Western 
Transverse Ranges, San Gabriel 
Mountains. Elev. 600–2800 ft. 

May–Jan  Fed: none 
USFS: none 
Calif: S2 
CRPR 1B.2 

High; documented 
in general area. 

Monardella linoides ssp. 
oblonga 
Tehachapi monardella 

Perennial rhizomatous herb. Gravelly, 
dry slopes and flats. Chaparral, lower 
and upper montane coniferous forest, 
pinyon and juniper woodland. 
Tehachapi Mountain Area, N Western 
Transverse Ranges. 
Elev. 2900–8100 ft. 

Jun–Aug  Fed: none 
USFS: Sensitive 
Calif: S2 
CRPR 1B.3 

High; documented 
in general area. 
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Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Mucronea californica 
(Chorizanthe californica) 
California spineflower 

Annual. Many habitats; sandy soils; San 
Luis Obispo to San Diego Cos., inland 
to San Bernardino and Kern Cos.; near 
sea level to about 4600 ft. elev. 

Apr–Jul  Fed: none 
USFS: none 
Calif: S3 
CRPR 4.2 

High; possible in a 
variety of habitats 
in the area. 

Navarretia ojaiensis 
Ojai navarettia 

Annual. Open places in chaparral, 
coastal scrub, grasslands; western 
Transverse Ranges, LA and Ventura 
Cos.; about 900-2000 ft. elev. 

May–Jul  Fed: none 
USFS: Sensitive 
Calif: S1 
CRPR 1B.1 

High; documented 
in general area. 

Orcuttia californica 
California Orcutt grass 

Annual herb. Vernal pools. South Coast, 
Western Transverse Ranges, San 
Gabriel Mountains, Peninsular Ranges; 
northern Baja California. 
Elev. 50–2200 ft. 

Apr–Aug  Fed: END 
USFS: none 
Calif: S1, END 
CRPR 1B.1 

Low; nearest 
documented 
occurrence over 
10 miles from oil 
and gas field. No 
vernal pools 
documented in oil 
and gas field. 

Orobanche valida ssp. valida 
Rock Creek broomrape 

Parasitic perennial herb. Granitic 
substrates in chaparral, pinyon and 
juniper woodland. C Western 
Transverse Ranges (Topatopa Mtns), 
San Gabriel Mountains. Elev. 3200–
6560 ft. 

May–Sep  Fed: none 
USFS: Sensitive 
Calif: S2 
CRPR 1B.2 

High; documented 
in general area. 

Pentachaeta lyonii 
Lyon’s pentachaeta 

Annual herb. Rocky, clay substrates. 
Openings in chaparral, coastal scrub, 
valley and foothill grassland. C South 
Coast (Ventura, Los Angeles Cos.), 
S. Channel Islands (Santa Catalina 
Island), Western Transverse Ranges. 
Elev. 100–2100 ft. 

Mar–Aug  Fed: END 
USFS: none 
Calif: S2, END 
CRPR 1B.1 

Low; documented 
occurrences are 
over 10 miles 
south of oil and 
gas field. 

Phacelia hubbyi 
Hubby’s phacelia 

Annual herb. Gravelly, rocky, talus 
substrates. Chaparral; coastal scrub; 
valley and foothill grassland. N South 
Coast, N Channel Islands (Santa Cruz 
Island), Western Transverse Ranges. 
Elev. 0–3300 ft. 

Apr–Jul  Fed: none 
USFS: none 
Calif: S3.2 
CRPR 4.2 

High; documented 
in general area. 

Polygala cornuta var. fishiae 
Fish’s milkwort 

Deciduous shrub. Chaparral, 
cismontane woodland, riparian 
woodland. S Outer South Coast 
Ranges, Western Transverse Ranges, 
San Gabriel Mountains, Peninsular 
Ranges; northern Baja California. 
Elev. 300-3300 ft. 

May–Aug  Fed: none 
USFS: none 
Calif: S3.3 
CRPR 4.3 

High; documented 
in general area. 

Pseudognaphalium 
leucocephalum 
(Gnaphalium leucocephalum) 
White rabbit tobacco 

Perennial herb. Shrublands, sea level to 
about 7000 ft. elev.; open sand, usually 
on alluvium; San Luis Obispo through 
San Diego Cos, inland to Riverside and 
San Bernardino Cos; disjunct (and may 
be a different species) from occurrences 
in Arizona, Texas, Sonora. 

Jul–Dec Fed: none 
USFS: none 
Calif: S2 
CRPR 2B.2 

High; documented 
in general area. 

Quercus dumosa 
Nuttall's scrub oak 

Evergreen shrub. Sandy, clay loam in 
closed-cone coniferous forest, 
chaparral, coastal scrub. South Coast, 
Peninsular Ranges. Elev. 45–1320 ft. 

Feb–Aug  Fed: none 
USFS: Sensitive 
Calif: S3 
CRPR 1B.1 

High; documented 
in general area, 
including Hopper 
Mountain NWR. 
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Table 11.4-6. Special-status Plants in the Sespe Oil and Gas Field Area 

Special-status Plant Species Habitat and Distribution 
Flowering 

Season 
Conservation 

Status  
Occurrence 
Probability 

Sagittaria sanfordii 
Sanford’s arrowhead 

Perennial herb. Shallow freshwater 
ponds, marshes, ditches, etc.; northern 
Calif. coast, Central Valley; historically 
from Orange and Ventura Cos., but 
evidently now extirpated; sea level to 
about 2100 ft elev. 

May–Aug Fed: none 
USFS: none 
Calif: S3 
CRPR 1B.2 

Low; occurred 
historically in the 
region but likely 
extirpated. 

Symphyotrichum greatae 
Greata's aster 

Chaparral, broadleaved upland forests, 
lower montane coniferous forests, 
riparian woodlands, and southern oak 
woodlands, particularly damp places in 
canyons. San Gabriel Mountains (S 
slope). Elev. 980-6600 ft.  

Jun–Oct  Fed: none 
USFS: none 
Calif: S3 
CRPR 1B.3 

High; documented 
in general area, 
including Hopper 
Mountain NWR. 

Thermopsis californica var. 
argentata 
Silvery false lupine 

Perennial rhizomatous herb. Chaparral, 
lower montane coniferous forest, pinyon 
and juniper woodland. Cascade Range, 
Western Transverse Ranges, Modoc 
Plateau. Elev. 2100-5200 ft. 

Apr–Oct  Fed: none 
USFS: none 
Calif: S3.3 
CRPR 4.3 

High; documented 
in general area, 
including Hopper 
Mountain NWR. 

Viguiera [Bahiopsis] laciniata 
San Diego County viguiera 

Shrub. Chaparral and coastal sage 
scrub. S South Coast, Peninsular 
Ranges (probably introduced N South 
Coast, S Western Transverse Ranges); 
Baja California, western Sonora. Elev. 
200-2500 ft. 

Feb–Aug  Fed: none 
USFS: none 
Calif: S 3.2 
CRPR 4.2 

High; in chaparral, 
coastal sage 
scrub. 

Sources: CDFW, 2014i; CDFW, 2014m; CCH, 2014; USFS, 2013a; USFWS, 2013c; Jepson, 2014; CNPS, 2014a. 
Conservation status terms are defined at the bottom of Table 11.4-1. 

  



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.4 BIOLOGICAL RESOURCES: TERRESTRIAL ENVIRONMENT 

June 2015 11.4-67 Final EIR 

Table 11.4-7. Special-Status Fish and Wildlife in the Sespe Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

INVERTEBRATES     

Branchinecta lynchi 
Vernal pool fairy shrimp 

Vernal pools in grasslands of the 
Central Valley, Central Coast mtns, 
and South Coast mtns. 

Wet season Fed: THR 
USFS: none 
Calif: S2S3 

Moderate; possible 
anywhere vernal 
pools occur in the 
area. No vernal 
pools documented 
in oil and gas field. 

Streptocephalus woottoni 
Riverside fairy shrimp 

Deep vernal pools and ponds in 
annual grasslands, which may be 
interspersed with chaparral or coastal 
sage scrub vegetation. Most of the 
populations are located in San Diego, 
Orange, and Riverside Counties. 

Wet season Fed: END 
USFS: none 
Calif: S1S2 

Moderate; possible 
anywhere vernal 
pools occur in the 
area. No vernal 
pools documented 
in oil and gas field. 

FISH     

Catostomus santaanae 
Santa Ana sucker 

Small, shallow streams and rivers less 
than 23 feet (7 meters) wide where 
water temperature is generally below 
72 º F (22 º C), and where currents 
range from swift to sluggish. Occurs in 
the Santa Ana River, Los Angeles 
River, and San Gabriel River 
watersheds in So. Calif. Native and 
introduced populations occur in 
additional watersheds in So Calif.  

Year-round Fed: THR 
USFS: none 
Calif: S1; SSC 
(federal listing 
does not include 
local population 
due to non-native 
origin) 

High; occurs in 
Santa Clara River 
watershed. 
Hybridizes with 
Owens sucker in the 
lower Santa Clara 
River in the vicinity 
of Fillmore and 
Sespe Creek.  

Catostomus fumeiventris 
Owens sucker 

Soft-bottomed cool-run streams, 
lakes, or reservoirs in the Crowley 
Lake, Mono Lake, Owens Lake, and 
Santa Clara River watersheds. 

Year-round Fed: none 
USFS: none 
Calif: S3; SSC 

High; likely in 
perennial streams in 
the area. Hybridizes 
with Santa Ana 
sucker in the lower 
Santa Clara River in 
the vicinity of 
Fillmore and Sespe 
Creek. 

Entosphenus tridentatus 
Pacific lamprey 

Anadromous fish. Spawns in fresh 
water; larvae feed on algae and 
organic matter, undergo 
metamorphosis to parasitic juveniles 
that migrate to ocean and feed on 
marine fish. Adults migrate back to 
fresh water to spawn and die.  

Year-round Fed: none 
USFS: none 
Calif: S4; SA 

High; historically 
documented in 
Sespe Creek. 

Gasterosteus aculeatus 
williamsoni 
Unarmored threespine 
stickleback 

Slow-moving and backwater areas of 
coastal and inland streams. Currently 
known from upper Santa Clara River 
and tributaries in Los Angeles Co., 
San Antonio Creek on Vandenburg 
Air Force Base in Santa Barbara Co., 
and the Shay Creek watershed in San 
Bernardino Co. 

Year-round Fed: END 
USFS: none 
Calif: S1; END; 
FP 

High; occurs in 
Santa Clara River 
east of the oil and 
gas field area. 

Gila orcuttii 
Arroyo chub 

Los Angeles Basin southern coastal 
streams; slow water stream sections 
with mud or sand bottoms; feeds 
heavily on aquatic vegetation and 
associated invertebrates. 

Year-round Fed: none 
USFS: Sensitive 
Calif: S2; SSC 

Present; occurs in 
Sespe Creek as a 
transplant outside of 
native range. 
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Table 11.4-7. Special-Status Fish and Wildlife in the Sespe Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Oncorhynchus mykiss 
irideus 
Southern steelhead – 
southern California DPS 

Clear-flowing streams and rivers; 
typically inhabit deep pools with 
overhanging banks; anadromous; 
adults spawn in runs and riffles in 
gravel and small cobble substrates. 
Coastal watersheds from Santa Maria 
River to the U.S.-Mexico border. 

Winter 
through 
early spring 
(up/down 
stream 
migration 

Fed: END 
USFS: none 
Calif: S2; SSC  

Present; occurs in 
Sespe Creek. 
Designated critical 
habitat along Sespe 
Creek and several 
tributaries in oil and 
gas field. 

AMPHIBIANS     

Anaxyrus californicus 
Arroyo toad 

Semi-arid regions near washes or 
intermittent streams, including valley-
foothill and desert riparian, desert 
wash; rivers with sandy banks, willows, 
cottonwoods, or sycamores. Coastal 
and desert drainages in central and 
southern California, and Baja 
California, México. 

Winter 
through 
summer 

Fed: END 
USFS: none 
Calif: S2S3; SSC  

High; occurs in 
Sespe, Piru, and 
Agua Blanca Creeks 
and tributaries. 
Designated critical 
habitat in upper 
Sespe Creek does 
not occur in oil and 
gas field area. 
Critical habitat in 
Piru is east of the 
area. 

Ensatina eschscholtzii 
croceator 
Yellow-blotched ensatina 

Litter and debris of oak woodland, 
pine dominated open woodland, and 
fir dominated open forest. Lower Kern 
River Canyon, Paiute Mtns, 
Breckenridge Mtn, the Tehachapi 
Mtns, Mt. Pinos, Fort Tejon, and 
Frazier-Alamo Mtn. 

Year-round, 
during 
periods of 
rain and 
moderate 
temps. 

Fed: none 
USFS: Sensitive 
Calif: S3; SSC  

Moderate; possible 
in open woodlands 
and cool, moist 
habitats in the area. 

Rana boylii 
Foothill yellow-legged frog 

Prefers partly shaded, shallow 
streams with rocky substrate; requires 
min. 15 wks of permanent water for 
metamorphosis. Historically ranged 
from N Oregon W of Cascades S 
along coast ranges to San Gabriel 
Mtns., and S along W foothills of 
Sierra Nevada Mtns. to edge of 
Tehachapi Mtns., isolated population 
(may be extinct) in Baja. Extirpated 
from up to 45% of range in Calif.; 
pops. S of So. Monterey Co. 
apparently extinct.  

Year-round? Fed: none 
USFS: Sensitive 
Calif: S2S3; SSC  

Low; occurred 
historically in the 
region. 

Rana draytonii 
California red-legged frog 

Lowlands and foothills in or near 
permanent sources of deep water with 
dense, shrubby or emergent riparian 
vegetation; requires 11-20 weeks of 
permanent water for larval 
development; must have access to 
aestivation habitat. Endemic to 
California and Baja California, Mexico. 
Elev. sea level to approx. 5000 ft. 

Year-round 
except in 
wetlands 
that dry out 
during the 
summer 

Fed: THR 
USFS: none 
Calif: S2S3; SSC  

High; possible near 
permanent water 
sources in area. 
Designated critical 
habitat about 5 
miles northeast of 
the oil and gas field. 
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Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Spea hammondii 
Western spadefoot 

Primarily grasslands, can be found in 
valley-foothill hardwood woodlands, 
sage scrubs, and chaparral with 
pooled/ponded water through early 
spring (April/May). Vernal pools, stock 
ponds, road pools essential for 
breeding, egg-laying, larval 
development. Redding S through 
Central Valley and assoc. foothills, 
South Coast Ranges into coastal 
southern Calif. S of Transverse 
Ranges and W of Peninsular Ranges, 
into NW Baja. 

Winter and 
spring 

Fed: none 
USFS: none 
Calif: S3; SSC 

High; possible 
anywhere ponded 
water persists long 
enough to support 
breeding.  

Taricha torosa torosa 
Coast Range newt 

Breeds in ponds, reservoirs, streams; 
terrestrial individuals occupy various 
adjacent upland habitats, including 
grasslands, woodlands, forests. Coast 
and coast ranges from 
Mendocino Co. so. to San Diego Co., 
disjunct pop. in southern Sierra 
Nevada. 

Year-round Fed: none 
USFS: none 
Calif: S4; SSC  

High; possible in 
woodland and 
riparian habitats in 
the area. 

REPTILES     

Actinemys (Emys) 
marmorata 
Western pond turtle 

Inhabits permanent/nearly permanent 
water in various habitats; requires 
basking sites such as partially 
submerged logs, vegetation mats, or 
open mud banks. From British 
Columbia south through WA, western 
Calif., to No. Baja California, Mexico. 

Spring–
Summer 

Fed: none 
USFS: Sensitive 
Calif: S3; SSC 

High; occurs in 
Sespe Creek and 
tributaries. 

Anniella pulchra pulchra 
Silvery legless lizard 

Sandy or loose loamy soils under 
sparse vegetation; soil moisture 
essential; prefer soils with high 
moisture content.  

Year-round Fed: none 
USFS: Sensitive 
Calif: S3; SSC  

High; likely in a 
variety of habitats in 
the area. 

Aspidoscelis tigris stejnegeri 
Coastal whiptail 

Deserts and semi-arid areas with 
sparse vegetation and open areas; 
also woodland and riparian habitats; 
substrates may be firm soil, sandy, or 
rocky. Coastal So. Calif. 

Year-round Fed: none 
USFS: none 
Calif: S2S3 

High; likely in a 
variety of habitats in 
the area. 
Documented on 
Hopper Mountain 
NWR. 

Phrynosoma blainvillii 
Coast horned lizard 

Inhabits coastal sage scrub and 
chaparral in arid and semi-arid climate 
zones; prefers friable, rocky, or 
shallow sandy soils; requires native 
ant food source. Pacific coast and 
some inland locales from Shasta 
Reservoir south to Baja California, 
Mexico. 

Year-round 
in warm 
weather 
(inactive 
during low 
temps and 
extreme 
heat) 

Fed: none 
USFS: none 
Calif: S3S4; SSC 

High; occurs in the 
area. Documented 
on Hopper Mountain 
NWR. 

Salvadora hexalepis 
virgultea 
Coast patch-nosed snake 

Coastal chaparral, desert scrub, 
washes, sandy flats, rocky areas; 
broad generalist. In Calif. from the 
No. Carrizo Plains in San Luis Obispo 
Co., south through the coastal zone, 
south and west of the deserts, into 
coastal N Baja California, Mexico. 

Year-round Fed: none 
USFS: none 
Calif: S2S3; SSC 

High; occurs in the 
area. Documented 
on Hopper Mountain 
NWR. 
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Occurrence 
Probability 

Thamnophis hammondii 
Two-striped garter snake 

Highly aquatic; found in or near 
permanent fresh water; often along 
streams with rocky beds and riparian 
growth. Monterey Co. S along coast 
to So. Calif. where it ranges e through 
Transverse Ranges and S through 
Peninsular Ranges into N Baja. Elev. 
sea level to approx. 7000 ft. 

Late winter 
to fall 

Fed: none 
USFS: Sensitive 
Calif: S3S4; SSC 

High; occurs in 
Sespe Creek and 
tributaries. 

Thamnophis sirtalis ssp. 
South coast garter snake 

Scrub, chaparral, annual and native 
grassland, freshwater marsh, 
agricultural field. Coastal plain from 
Ventura Co. to San Diego Co., sea 
level to about 2800 ft. 

Late winter 
to fall 

Fed: none 
USFS: none 
Calif: S1S2; SSC  

High; possible in a 
variety of habitats in 
area. 

BIRDS     

Accipiter cooperii 
Cooper's hawk 

Nests and hunts in forest & woodland, 
also forages in open areas; most of 
U.S., Central and S America. 

Year-round Fed: none 
USFS: none 
Calif: S3; WL 

Present; occurs in 
area, observed in 
the oil and gas field, 
nesting possible. 

Accipiter gentilis 
Northern goshawk  

Nests in old growth stands of conifer 
and conifer/hardwood forests. Breeds 
from mountains of N and W 
Washington south through Oregon 
and Calif., incl. mtns. of Ventura Co. 

Year-round Fed: none 
USFS: Sensitive 
Calif: S3; SSC  

Moderate; occurs in 
area, nesting 
possible. 

Accipiter striatus 
Sharp-shinned hawk 

Prefers, but not restricted to riparian 
habitats; breeds in ponderosa pine, 
black oak, riparian deciduous, mixed 
conifer, and Jeffrey pine habitats; 
requires north-facing slopes with 
perches; also forages in open areas; 
regularly winters in S Calif.  

Winter Fed: none 
USFS: none 
Calif: S3; WL 

Present; outside of 
breeding range but 
occurs during 
winter. Documented 
on Hopper Mountain 
NWR, observed in 
oil and gas field. 

Agelaius tricolor 
Tricolored blackbird 

Highly colonial species; requires open 
water, protected nesting substrate, 
and foraging areas with insect prey 
within a few kilometers of colony. 
Breeds locally west of Cascade 
Range, Sierra Nevada, and 
southeastern deserts from Humboldt 
and Shasta Cos. south to 
extreme SW. San Bernardino Co., W. 
Riverside Co., and W and S San 
Diego Co. 

Year-round Fed: BCC 
USFS: none 
Calif: S1S2; SSC  

High; possible in 
areas with open 
water and 
associated wetland 
habitat. 

Aimophila ruficeps 
canescens 
Southern California rufous-
crowned sparrow 

Resident in southern California 
coastal sage scrub and sparse mixed 
chaparral; frequents relatively steep, 
often rocky hillsides with grass and 
forb patches. 

Year-round Fed: none 
USFS: none 
Calif: S2S3; WL 

Present; observed in 
oil and gas field.  

Aquila chrysaetos 
Golden eagle 

Nests in remote trees and cliffs; 
forages over shrublands and grass-
lands; breeds throughout W N 
America, winters to E coast. 

Year-round Fed: BCC; 
BGEPA 
USFS: none 
Calif: S3; WL; FP 

Present; occurs in 
area. Documented 
on Hopper Mountain 
NWR. 
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Occurrence 
Probability 

Asio flammeus 
Short-eared owl 

Breeds in marshes and densely 
vegetated wetlands, forages over 
open wetlands, ag fields, and 
grasslands; temperate N & S 
America, Eurasia. 

Winter Fed: none 
USFS: none 
Calif: S3; SSC  

High; occurs in 
winter; oil and gas 
field is outside of 
breeding range. 
Documented on 
Hopper Mountain 
NWR. 

Asio otus 
Long-eared owl 

Breed in riparian woodlands; forage 
(nocturnally) over open land; sea level 
to about 6000 ft. elev.; through N 
America and Eurasia. 

Year-round Fed: none 
USFS: none 
Calif: S3?; SSC  

High; occurs in area, 
nesting possible. 
Documented on 
Hopper Mountain 
NWR. 

Athene cunicularia 
(Speotyto cunicularia) 
Burrowing owl 

Nests mainly in rodent burrows, 
usually in open grassland or 
shrubland; forages in open habitat; in-
creasingly uncommon in S Calif.; 
occurs through W U.S. and Mexico. 

Year-round Fed: BCC 
USFS: none 
Calif: S3; SSC 

High; occurs in area. 
Documented on 
Hopper Mountain 
NWR. 

Buteo regalis 
Ferruginous hawk 

Forages over grassland and shrub-
land; winters in W and SW N Amer. 
(breeds in Great Basin and N plains). 

Winter Fed: BCC 
USFS: none 
Calif: S3S4; WL 

Present; occurs in 
winter; outside of 
breeding range; 
observed in oil and 
gas field. 

Chaetura vauxi 
Vaux’s swift 

Breeds central Calif. and northward, 
in coastal and montane forests; 
winters in Central and S America. 

Spring and 
fall 
migration 

Fed: none 
USFS: none 
Calif: S2S3; SSC  

Present; expected 
during migration; 
observed in oil and 
gas field. 

Circus cyaneus 
Northern harrier 

Breeds colonially in grasslands and 
wetlands; forages over open terrain; N 
America and Eurasia. 

Year-round Fed: none 
USFS: none 
Calif: S3; SSC 

Present; occurs in 
area, nesting 
possible. 
Documented on 
Hopper Mountain 
NWR. Observed in 
oil and gas field. 

Coccyzus americanus 
occidentalis 
Western yellow-billed cuckoo 

Nests along the broad, lower flood-
bottoms of larger river systems; 
riparian forests with willow often 
mixed with cottonwoods, understory 
of blackberry, nettles, or wild grape. 
Formerly widespread, breeding now 
restricted to isolated sites in 
Sacramento, Amaragosa, Kern, Santa 
Ana, and Colorado river valleys in 
Calif. 

Spring/
Summer 
(breeding) 

Fed: THR; BCC 
USFS: none 
Calif: S1; END 

Low; occurred 
historically in area; 
no recent records. 

Elanus leucurus 
White-tailed kite 

Typically nests at lower elevations in 
riparian trees, including oaks, willows, 
and cottonwoods; forages over open 
country. 

Year-round Fed: none 
USFS: none 
Calif: S3; FP  

High; occurs in area, 
nesting likely. 
Documented on 
Hopper Mountain 
NWR. 
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Occurrence 
Probability 

Empidonax traillii extimus 
Southwestern willow 
flycatcher 

Breeds in riparian woodlands in 
southern California. 

Spring/
Summer 
(breeding) 

Fed: END 
USFS: Sensitive 
Calif: S1; END  

High; likely in 
riparian habitats. 
Other State-listed 
subspecies (E.t. 
brewsteri) likely to 
occur during 
migration only. 
Designated critical 
habitat along Santa 
Clara River to the 
south and Piru 
Creek to the east.  

Eremophila alpestris actia 
California horned lark 

Open, flat lands incl. sparse 
sagebrush or grassland, meadows, 
alkali flats; wide elev. range; breeds in 
western Calif (San Diego Co through 
Humboldt Co) and Baja Calif; winters 
in same range. 

Year-round Fed: none 
USFS: none 
Calif: S3; WL 

Present; observed in 
oil and gas field. 

Falco columbarius 
Merlin 

Uncommon in winter in S Calif. desert 
and valleys (breeds in northern N 
America and Eurasia). 

Winter Fed: none 
USFS: none 
Calif: S3; WL 

Present; occurs in 
winter, oil field is 
outside of breeding 
range. Observed in 
oil and gas field. 

Falco mexicanus 
Prairie falcon 

Nests on high cliffs, forages primarily 
over open lands; occurs throughout 
arid western U.S. and Mexico.  

Year-round Fed: BCC 
USFS: none 
Calif: S4; WL 

Present; occurs in 
area, nesting 
possible. Observed 
in oil and gas field. 
Documented on 
Hopper Mountain 
NWR. 

Falco peregrinus anatum 
American peregrine falcon 

Various open habitats, especially 
where suitable nesting cliffs present.  

Year-round Fed: Delisted; 
BCC 
USFS: none 
Calif: Delisted; 
S3S4; FP 

High; occurs in area. 
Documented on 
Hopper Mountain 
NWR. 

Gymnogyps californianus 
California condor 

Nests in caves, crevices, behind rock 
slabs, or on large ledges on high 
sandstone cliffs; requires vast 
expanses of open savannah, 
grasslands, and foothill chaparral with 
cliffs, large trees and snags for 
roosting.  

Year-round Fed: END 
USFS: none 
Calif: S1; FP; 
END 

Present; the Sespe 
Condor Sanctuary 
and Hopper 
Mountain NWR are 
both partially within 
oil and gas field 
area; condors 
breed, roost, and 
forage here. 
Designated critical 
habitat occurs in oil 
and gas field area. 

Haliaeetus leucocephalus 
Bald eagle 

Nests in large trees, usually near 
major rivers or lakes; winters more 
widely; scattered distribution in N 
America; esp. coastal regions 

Winter Fed: BCC; 
BGEPA; Delisted 
USFS: Sensitive 
Calif: S2; FP; 
END  

High; documented 
on Hopper Mountain 
NWR. 
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Icteria virens 
Yellow-breasted chat 

Inhabits riparian thickets of willow and 
other brushy tangles near water 
courses; nests in low, dense riparian 
vegetation; nests and forages within 
10 feet of ground.  

Spring/
Summer 
(breeding) 

Fed: none 
USFS: none 
Calif: S3; SSC  

High; likely to breed 
in riparian habitats 
in the area. 

Lanius ludovicianus 
Loggerhead shrike 

Woodlands, shrublands, open areas 
with scattered perch sites; avoids 
dense forest; widespread in N 
America; valley floors to about 
7000 ft. elev. 

Year-round Fed: BCC 
USFS: none 
Calif: S4; SSC 

High; occurs in the 
area, nesting likely. 
Documented on 
Hopper Mountain 
NWR. 

Pandion haliaetus 
Osprey 

Nests in northern N America and 
Mexican coastlines near large water 
bodies, preys primarily on fish; winters 
in central Calif to S America. 

Spring and 
fall migration; 
Winter 

Fed: none 
USFS: none 
Calif: S3; WL 

High; occurs in the 
area during winter, 
migration. Outside 
of breeding range. 
Documented on 
Hopper Mountain 
NWR. 

Polioptila californica 
californica 
Coastal California 
gnatcatcher 

Coastal sage scrub habitats of 
southern California coastal slope, 
generally below 950 feet. 

Year-round Fed: THR 
USFS: none 
Calif: S2; SSC  

Low; designated 
critical habitat 
occurs approx. 7 
miles south near 
Moorpark, but the oil 
and gas field is likely 
outside of the 
current range. 

Riparia riparia 
Bank swallow 

Colonial nester; nests primarily in 
riparian and other lowland habitats 
west of the desert; requires vertical 
banks/cliffs with fine-textured/sandy 
soils near streams, rivers, lakes, or 
the ocean to dig a nesting hole. 
CDFW considers it extirpated as a 
breeder in S Calif.  

Spring and 
fall migrations 

Fed: none 
USFS: none 
Calif: S2S3; THR 

Moderate; occurs in 
the area during 
migration, but 
nesting unlikely. 

Setophaga (Dendroica) 
petechia brewsteri 
Yellow warbler 

Riparian; prefers willows, 
cottonwoods, aspens, sycamores, 
and alders for nesting and foraging. In 
Calif., primarily.  

Spring/
Summer 
(breeding) 

Fed: BCC 
USFS: none 
Calif: S3S4; SSC 

High; occurs in area, 
nesting likely. 

Strix occidentalis 
occidentalis 
California spotted owl 

Montane hardwood and montane 
hardwood/conifer forests with dense, 
multi-layered canopies in southern 
California. 

Year-round Fed: BCC 
USFS: Sensitive 
Calif: S3; SSC  

Moderate; possible 
in riparian and oak-
conifer forests in the 
area. 

Vireo bellii pusillus 
Least Bell's vireo 

Summer resident of southern 
California in low riparian habitats in 
vicinity of water or dry river bottoms; 
found below 2000 ft; nests placed 
along margins of bushes or on twigs 
projecting into pathways, usually 
willow, mesquite, mulefat. 

Spring/
Summer 
(breeding) 

Fed: END 
USFS: none 
Calif: S2; END 

High; likely in willow-
dominated riparian 
habitats. Designated 
critical habitat along 
Santa Clara River 
east of Piru, outside 
of oil and gas field 
area. 
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Table 11.4-7. Special-Status Fish and Wildlife in the Sespe Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

MAMMALS     

Antrozous pallidus 
Pallid bat 

Desert, grassland, shrubland, 
woodland, forest; most common in 
open, dry habitats with rocky areas for 
roosting; mostly below about 6000 ft. 
elev. Calif, SW N Amer through 
interior Oregon and Washington; 
hibernates in winter. 

Warm 
season 

Fed: none 
USFS: Sensitive 
Calif: S3; SSC 

High; likely to roost 
and forage in area.  

Bassariscus astutus 
Ringtail 

Chaparral, coastal sage scrub, 
riparian scrub, oak woodlands, and 
riparian woodlands in proximity to 
permanent water.  

Year-round Fed: none 
USFS: none 
Calif: FP 

High; likely to occur 
in a variety of 
habitats in area. 

Chaetodipus californicus 
femoralis 
Dulzura pocket mouse 

Variety of habitats, including coastal 
scrub, chaparral, and grassland; 
attracted to grass-chaparral edges.  

Year-round Fed: none 
USFS: none 
Calif: S3; SSC 

High; possible in 
shrublands and 
chaparral-grassland 
interfaces in area. 
Documented on 
Hopper Mountain 
NWR. 

Corynorhinus (Plecotus) 
townsendii 
Townsend's big-eared bat 
(incl. “pale,” “western,” and 
other subspecies)  

Many habitats throughout Calif and W 
N Amer, scattered populations in E; 
day roosts in caves, tunnels, mines; 
feed primarily on moths. 

Year-round Fed: none 
USFS: Sensitive 
Calif: S2S3; 
SSC; Candidate 

High; likely to roost 
and forage in area. 

Euderma maculatum 
Spotted bat 
   

Desert (cool seasons) to pine forest 
(summer), much of SW N Amer. but 
very rare; roosts in deep crevices in 
cliffs, feeds on moths captured over 
open water. 

Not known Fed: none 
USFS: none 
Calif: S2S3; SSC 

Moderate; potential 
for roosting or 
foraging in area. 

Eumops perotis californicus 
Western mastiff bat  

Lowlands (with rare exceptions); cent. 
and S Calif., S Ariz., NM, SW Tex., N 
Mexico; roost in deep rock crevices, 
forage over wide area. 

Year-round Fed: none 
USFS: none 
Calif: S3?; SSC  

High; occurs in area. 

Lasiurus blossevillii 
Western red bat 

Roost in trees with dense foliage. 
Broadly distributed from British 
Columbia, Canada south through 
western U.S., Mexico, Central Amer., 
to Argentina and Chile in So. Amer.  

Winter Fed: none 
USFS: none 
Calif: S3?; SSC  

Moderate; possible 
in forests and 
woodlands in the 
area. 

Lasiurus cinereus 
Hoary bat 

Prefers deciduous and coniferous 
woodlands; primarily roosts in tree 
foliage. Most widespread No. Amer. 
Bat; found throughout Calif. 

Winter Fed: none 
USFS: none 
Calif: S4? 

High; likely to roost 
and forage in area. 

Lepus californicus bennettii 
San Diego black-tailed 
jackrabbit 

Intermediate canopy stages of shrub 
habitats and shrub, tree, herbaceous 
edges; primarily coastal sage scrub 
habitats.  

Year-round Fed: none 
USFS: none 
Calif: S3?; SSC 

High; likely to occur 
in habitats 
throughout the area. 

Macrotus californicus 
(M. waterhousii) 
California leaf-nosed bat 

Arid lowlands, S Calif., S and W Ariz., 
Baja Calif. and Sonora, Mexico; roost 
in mineshafts, forage over open 
shrublands. 

Year-round Fed: none 
USFS: none 
Calif: S2S3; SSC 

Moderate (roosting); 
high (foraging). 
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Table 11.4-7. Special-Status Fish and Wildlife in the Sespe Oil and Gas Field Area 

Species Habitat and Distribution 
Activity 
Season 

Conservation 
Status  

Occurrence 
Probability 

Neotoma lepida intermedia 
San Diego desert woodrat 

Coastal scrub; prefers moderate to 
dense canopies; particularly abundant 
in rock outcrops, rocky cliffs, and 
slopes. Coastal Calif. from San Luis 
Obispo south through the Transverse 
and Peninsular Ranges into Baja. 

Year-round Fed: none 
USFS: none 
Calif: S3?; SSC  

High; occurs in the 
area. Documented 
on Hopper Mountain 
NWR. 

Nyctinomops macrotis 
(Tadarida molossa) 
Big free-tailed bat 

Roosts in crevices of rocky cliffs, 
scattered localities in W N Amer. 
through Cent. Amer.; ranges widely 
from roost sites; often forages over 
water. Rare in Calif. 

Year-
round (?) 

Fed: none 
USFS: none 
Calif: S2; SSC  

Low; unlikely to 
roost or forage in oil 
and gas field. 

Ovis canadensis nelsoni 
Desert (=Nelson’s) bighorn 
sheep 

Open, rocky, steep areas with access 
to water and herbaceous vegetation.  

Year-round Fed: none 
USFS: none 
Calif: S3, FP  

High; occurs in 
Sespe Wilderness. 

Taxidea taxus 
American badger 

Mountains, deserts, interior valleys 
where burrowing animals are avail. as 
prey and soil permits digging; 
throughout cent and W N Amer. 

Year-round Fed: none 
USFS: none 
Calif: S4; SSC 

High; occurs in the 
area. Documented 
on Hopper Mountain 
NWR. 

Sources: CDFW, 2014L; CDFW, 2014m; USFS, 2013b; USFWS, 2013c 
Conservation status terms are defined at the bottom of Table 11.4-1. 

Wildlife Movement and Biological Connectivity 

See EIR Section 10.4.3 for an explanation of biological connectivity. The Sespe Oil and Gas Field is 
located within a large natural landscape block that includes the Los Padres National Forest. Sespe Creek 
is a potential riparian connection between habitat in the Los Padres National Forest and the Santa Clara 
River; see Figure 11.4-5 (Caltrans and CDFW, 2010). 

Conservation Planning 

See EIR Section 10.4.3 for an explanation of Habitat Conservation Plans (HCPs) and Natural Community 
Conservation Plans (NCCPs). There are no major HCPs or NCCPs, either approved or in development, 
that overlap any portion of the Sespe Oil and Gas Field (CDFW, 2014c). There may be small, project-
specific HCPs or NCCPs, or local conservation or open space plans within the area (CDFW, 2014d). 

Conservation Lands and Critical Habitat 

There are extensive areas of conservation lands within and adjacent to the oil and gas field, including 
USFS Roadless Areas in the Los Padres National Forest (USFS), the Sespe Wilderness Area and the Sespe 
Condor Sanctuary (USFS), the Coldwater Canyon Ecological Reserve (CDFW), the Hopper Mountain NWR 
(USFWS), and the Hopper Mountain Special Management Area (BLM); see Figures 7.5-6 and 11.4-6. 

Within the Los Padres National Forest portion of the oil and gas field, Sespe Creek is a designated Wild 
and Scenic River and a designated Wild Trout Stream (NWSRS, 2014a; CDFW, 2014j). There is also desig-
nated critical habitat for southern steelhead and California condor within the oil and gas field. For an 
explanation of conservation lands and critical habitat, please see EIR Section 10.4.3. 

U.S Forest Service. The majority of the oil and gas field is within the Los Padres National Forest; see 
Figure 11.4-6. Portions of the national forest lands within the oil field are open to oil and gas drilling; see 
Figure 7.5-6. Part of the oil field is located in USFS Roadless Areas, the Sespe Wilderness Area, and the 
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Sespe Condor Sanctuary; see Figure 7.5-6 and 11.4-6. See EIR Section 10.4.3 for a discussion of USFS 
Roadless Areas and Wilderness Areas. 

The Sespe Wilderness Area encompasses 219,700 acres within the Los Padres National Forest and 
includes the 53,000-acre Sespe Condor Sanctuary. The wilderness area is open to limited non-motorized 
recreation; the sanctuary is closed to the public (USFS, 2014). The Sespe Condor Sanctuary has also been 
designated as critical habitat for the California condor (Sespe-Piru Critical Condor Habitat Area), dis-
cussed below. 

U.S. Fish and Wildlife Service. The Hopper Mountain NWR (see Figure 11.4-6) is largely within the 
southeast corner of the oil and gas field. The refuge is 2,471 acres and is owned and managed by the 
USFWS. Management of the refuge focuses on implementing the California Condor Recovery Plan. 
Hopper Mountain NWR is closed to public access, but there are four oil facility pads on refuge lands. 
Three pads have oil wells (16 wells total) and the fourth is a production facility with tanks, meters, and a 
trailer. Oil lessees are permitted to use existing roads to access these pads (USFWS, 2013c). 

The federal government owns the surface lands in Hopper Mountain NWR, but does not own the sub-
surface mineral rights. Federal mineral estate within wildlife refuges is generally not available for oil and 
gas exploration and drilling. Where the federal government does not own the mineral estate, there is 
limited federal control over oil and gas exploration and drilling. Subject to some restriction, owners of 
subsurface mineral rights have the legal authority to discover and extract oil and gas resources. The 
objectives of oil and gas management on Hopper Mountain NWR are to protect wildlife populations, 
habitats, and other natural resources, while providing for the exercise of non-federal oil and gas rights 
(USFWS, 2013c). 

California Department of Fish and Wildlife. The Coldwater Canyon Ecological Reserve (see Figure 7.5-6 
and 11.4-6) is located along the southwestern border of the Sespe Oil and Gas Field and is owned and 
operated by the CDFW. The area is approximately 80 acres, and is closed to access except for pedestrian 
use of the existing travel corridor through the reserve (CDFG, 2012a). 

Bureau of Land Management. BLM lands within and adjacent to the oil field (see Figure 11.4-6) are des-
ignated as the Hopper Mountain Special Management Area (SMA) and consist of 2,025 acres of Federal 
surface and subsurface and 3,240 acres of Federal mineral estate (BLM, 2007). SMAs are locations that 
have specialized management concerns or needs but do not warrant designation as Areas of Critical 
Environmental Concern (ACEC). See EIR Section 10.4.3 for a discussion of BLM ACECs. 

Management objectives for the Hopper Mountain SMA are to support the California Condor Recovery 
Program and to complement the management of the Sespe Condor Sanctuary and Sespe-Piru Critical 
Condor Habitat Area, and the Hopper Mountain NWR. The Hopper Mountain SMA is open to oil and gas 
leasing, subject to certain restrictions (BLM, 2007). 

Sespe Creek. Sespe Creek is approximately 55 miles long and most of it is within the Los Padres National 
Forest. The USFS identified the majority of Sespe Creek within the Los Padres National Forest, including 
a portion within the oil and gas field, as an Area of High Ecological Significance. Areas of High Ecological 
Significance are places where effective environmental stewardship is particularly important and include 
critical habitats for rare and vulnerable species, areas of high ecological integrity, and locations with 
unique ecological associations (USFS, 1999). Sespe Creek is described as, “a major undammed stream 
that contains high-quality riparian habitat and important populations of southern steelhead, red-legged 
frogs, pond turtles, and arroyo toads” (USFS, 1999). 
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A 31.5-mile section of Sespe Creek within the Los Padres National Forest, including a portion within the 
oil and gas field, has been designated as a Wild and Scenic River. Wild Rivers are free of impoundments, 
generally inaccessible except by trail, with unpolluted waters, and watersheds and shorelines in a 
primitive, undeveloped condition. Scenic Rivers are similar, but accessible by roads in places. Sespe 
Creek is designated a Wild River for 27.5 miles and a Scenic River for 4.0 miles, totaling 31.5 miles 
(NWSRS, 2014a). The boundaries of the designation generally include one-quarter mile from either bank 
(NWSRS, 2014b). 

The goal of the federal Wild and Scenic Rivers Act of 1968 is to preserve rivers with outstanding natural, 
cultural, and recreational values in a free-flowing condition. This designation does not prohibit develop-
ment on private land. Protection of the river is accomplished through voluntary stewardship by land-
owners and river users and through regulation and programs provided by federal, State, local, or tribal 
governments (NWSRS, 2014b). 

Sespe Creek is also a designated Wild Trout Stream along most of its length within the Los Padres 
National Forest, including portions within the oil and gas field. Wild Trout Waters are designated by 
CDFW as high-quality habitat for wild trout that is capable of supporting satisfactory trout catches for 
recreational anglers (CDFW, 2014k). Wild Trout Waters are protected under CDFW’s Wild Trout Policy, 
which states, “all necessary actions, consistent with State law, shall be taken to prevent adverse impact 
by land or water development projects affecting designated Wild Trout Waters” (CDFW, 2014k). 

Critical Habitat. There is designated critical habitat for southern steelhead and California condor within 
the Sespe Oil and Gas Field. For an explanation of designated critical habitat, please see EIR Section 
10.4.3. 

The southern steelhead, southern California DPS, is federally listed as endangered and is a California 
Species of Special Concern. Designated critical habitat for southern steelhead is found within the oil field 
in Sespe Creek and tributaries, including portions of Fourfork Creek, Little Sespe Creek, Pine Canyon 
Creek, and an unnamed tributary in the northwest corner of the oil and gas field; see Figure 7.5-6 and 
11.15-1 (NMFS, 2005). 

The California condor is federally and State-listed as endangered and is a California Fully Protected Spe-
cies. The Sespe Condor Sanctuary has been designated as critical habitat for the California condor 
(Sespe-Piru Critical Condor Habitat Area; 50 CFR Section 17.95), and is partially within the oil and gas 
field; see Figure 7.5-6 and 11.4-6. 

Climate Change 

Please see EIR Section 10.4.3.2 for a discussion of potential effects of climate change in Study Region 2. 
Among other effects, climate change is predicted to result in increased temperatures, potential 
decrease in rainfall, reduced snowpack, and a shift from chaparral and scrub to increasing areas of grass-
land (PRBO, 2011). 

11.4.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.4.4 (Biological Resources–Terrestrial Environment, Impact Methodology and 
Significance Criteria) for discussion of impact methodology and significance criteria. The analysis of 
impacts is based on the key biological resources found in the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields, summarized in the “Affected Environment” subsections above, and on the description of oil 
and gas well stimulation technology, with application of DOGGR’s SB 4 Well Stimulation Treatment Reg-
ulations (Chapter 7). 
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11.4.5 Impact Analysis and Mitigation Measures 

11.4.5.1 Study Region 1: Wilmington Oil and Gas Field 

This subsection describes the expected direct and indirect impacts of well stimulation treatment within 
the Wilmington Oil and Gas Field, with application of DOGGR’s proposed regulations for well stimula-
tion, and recommends mitigation measures to avoid, minimize, rectify, reduce over time, or compensate 
for those impacts. Future oil and gas production activities in the Wilmington field may include up to 
about 100 new wells per year, of which not more than 20 wells would be hydraulically fractured 
annually (EIR Section 7.3.8). 

In general, impacts of future well stimulation treatments within the Wilmington Oil and Gas Field are 
expected to be minimal. Most of the existing and expected future drill sites are within industrial land 
uses, lacking natural habitats or special status resources. However, there are numerous special-status 
plants and animals within wetlands and aquatic habitats, and special-status birds nesting on structures 
and open ground sites that could be directly or indirectly affected by future well stimulation treatments. 
Impacts, if any, to these resources would be dependent on season and location of any particular well 
stimulation treatment or related activity (i.e., site preparation, drilling, and ancillary activities for the 
purpose of well stimulation treatment). 

Potential impacts of well stimulation treatment in the Wilmington Oil and Gas Field will often be less 
than significant (Class III). In cases where impacts may be significant, they generally can be mitigated to 
a level less than significant (Class II) by implementing the mitigation measures recommended in EIR Sec-
tion 10.4. To the extent that each potential impact and recommended mitigation measure may be 
applicable within the Wilmington field, it is briefly summarized below. Please refer to EIR Section 10.4 
for more detailed explanation of each potential impact and the full text of each recommended mitiga-
tion measure. In some cases, biological resource impacts of well stimulation may remain significant with 
application of the mitigation measures below (Class I). 

The impacts described below are also listed as a checklist in EIR Appendix D. For each project, the appli-
cant or Lead Agency will complete the checklist to document whether project-specific impacts would be 
mitigated to a less than significant level by implementing the mitigation measures included herein, or if 
additional mitigation may be necessary. For any well stimulation treatment project, should DOGGR or 
another Lead Agency determine that additional environmental review would be required under CEQA, 
the Lead Agency shall consult with CDFW (in its role as a responsible or trustee agency) to obtain recom-
mendations as to whether an additional EIR or Negative Declaration should be prepared. 

Impact BIOT-1 Substantially reduce the habitat of a fish or wildlife species. 

Native terrestrial and inshore habitat in the Wilmington field is limited, including small patches of 
remnant stands, such as the riparian vegetation along soft-bottom channels (EIR Section 11.4.3.1). The 
remainder of the area consists of developed and recreational land uses. Most potential effects to habitat 
in the Wilmington field would be insubstantial to wildlife. Well stimulation activities (and associated dis-
turbance) located on these sites would not have significant impacts to fish and wildlife habitat because 
the wildlife present throughout the area (EIR Section 11.4.3.1) will use disturbed, developed, and indus-
trial areas, both before and after any well-stimulation activities. These project locations would include 
sites already in industrial use such as operating well pads or other production-related disturbed lands, 
and heavily disturbed sites such as brownfield infill lands supporting little or no native habitat. Depend-
ing on the locations of well stimulation treatment projects and any associated facilities (e.g., access 
routes, staging areas, water wells), site preparation may include removing ruderal vegetation and habi-
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tat for well pads, drilling equipment, staging areas for supplies and materials, vehicle parking areas, road 
access, and administrative functions. In some cases, future proposed well stimulation activities could 
affect sensitive habitats within the oil and gas field, such as aquatic and riparian habitats, and coastal 
wetlands. Depending on habitat sensitivity and extent of habitat loss, these activities could cause sub-
stantial degradation to native vegetation and fish and wildlife habitat. 

In addition to the direct impacts to vegetation and habitat on-site, well stimulation activities could have 
several direct or indirect impacts to surrounding vegetation and habitat. The extent and significance of 
these indirect impacts, if any, would be dependent on the locations of the activities and any associated 
facilities (e.g., access routes, staging areas, water wells) and the sensitivity of adjacent habitat and the 
fish and wildlife it supports. Depending on the locations of well stimulation activities and any associated 
facilities (e.g., access routes, staging areas, water wells), site preparation or other activities may include 
removing native vegetation and habitat for well pads, drilling equipment, staging areas for supplies and 
materials, vehicle parking areas, road access, and administrative functions. In addition, direct and indirect 
effects of well stimulation activities could cause degradation of native habitat surrounding the work 
areas. The wildlife effects of habitat removal or degradation are described in detail in EIR Section 10.4 
(Impact BIOT-1). 

Subsequent project-specific environmental reviews would be conducted by a Lead Agency to address 
localized impacts once a future well stimulation activity and its site are defined. In the event that a local 
discretionary permit is required, it is likely that its issuer would condition the permit such that potential 
environmental impacts would be minimized. Full and appropriate implementation of these conditions 
would fall under that local agency’s authority and responsibility. DOGGR would be a Responsible Agency 
under such scenarios, as would CDFW or USFWS, where requirements related to permits would fall 
under the authority and responsibility of those agencies. While the mitigation measures described 
below are stated as DOGGR’s responsibility to require of applicants, where local discretionary permits 
are required, the local Lead Agencies are encouraged to adopt substantially similar measures for these 
same types of impacts. 

Where there would be potentially significant direct impacts to fish and wildlife habitat, Mitigation Mea-
sures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. For 
most well-stimulation treatment activities in the Wilmington field, impacts to habitat would be less than 
significant (Class III). In cases where mitigation may be necessary, these measures would effectively miti-
gate adverse impacts to wildlife habitat to a less than significant level (Class II). Potential temporary and 
permanent direct impacts to on-site and adjacent off-site habitat would be evaluated, mapped and 
quantified (Mitigation Measure BIOT-1a). Where well stimulation would affect special-status fish and 
wildlife habitat, the impacts would be reduced through minimization of the on-site effects; biological 
resource monitoring to prevent any additional or inadvertent habitat impacts or document any such 
impacts if they should occur; training workers in requirements for biological resources protection (Miti-
gation Measure BIOT-1b); and managing invasive species to prevent infestations into surrounding habi-
tat. For projects that would directly affect sensitive habitat types (e.g., wetland or riparian habitat), 
these effects would be offset through on-site or off-site habitat restoration, or off-site habitat compen-
sation (Mitigation Measure BIOT-1c). In sum, these measures would minimize direct fish and wildlife 
habitat loss, to prevent any substantial habitat reduction. In cases where remaining fish and wildlife 
habitat loss is substantial, even with minimization of impacts, then habitat replacement through revege-
tation or compensation would offset the habitat reduction, mitigating the impact to less than significant 
(Class II). 
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Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through the invasive species management 
requirement of Mitigation Measure BIOT-1b. This requirement would minimize or prevent the intro-
duction or spread of invasive plants, monitor the site to document invasive weeds, and control any 
invasions that may occur. Invasive species management though this measure would prevent any sub-
stantial habitat reduction caused by invasive species, so that any impact of invasive species would be 
less than significant. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. Dust control measures will prevent well stimula-
tion activities from generating substantial fugitive dust, minimizing any effects of dust on surrounding 
habitat, so that these impacts, if any, would be less than significant. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
implementation of Mitigation Measure SWR-1b (Surface Water Protection),the Surface Water Protec-
tion Standards (EIR Section 7.5.3) which would require siting well stimulation projects 100 feet or 
farther, wherever feasible, from perennial or intermittent water bodies. This siting standard would 
avoid most direct impacts to surface waters. Where the setback is infeasible, or where other project 
components may affect surface waters, the potential habitat reduction effects would be prevented or 
mitigated through Mitigation Measure BIOT-6a, below. This mitigation measure applies to all State or 
federal jurisdictional waters, generally including intermittent channels or washes; it requires that each 
project adhere to a no net loss standard for wetlands and to minimize impacts to watercourses. These 
requirements would minimize effects to surface hydrology and wetlands for most well stimulation 
activities, so that no substantial effects would occur. Where a project may substantially affect surface 
waters, those effects would be offset or mitigated through the no net loss standard, to less than 
significant. 

 Groundwater and surface water availability are addressed in EIR Sections 10.14 and 10.15. Well stimu-
lation treatment projects will be subject to groundwater and surface water regulation and mitigation, 
and water recycling requirements. Groundwater mitigation measures include use of recycled, saline, 
or produced water, and coordination with local groundwater managers and well owners to avoid 
groundwater overdraft (Mitigation Measures GW-1a and GW-1b). Mitigation Measure SWR-1b (Sur-
face Water Protection) will reduce the potential for spills to reach and contaminate surface waters by 
providing additional protections for well stimulation operations within 300 feet of a water body, and a 
100-foot buffer between well stimulation activities and surface waters. Mitigation Measure SWR-3a 
(Ensure Adequate Water Availability) requires project-specific surface water analysis to ensure that 
there is a sufficient supply to serve the applicant throughout the duration of the proposed well stimu-
lation treatment. With adherence to existing regulations and implementation of the mitigation in this 
EIR, any surface water depletion effects would be avoided or minimized, so that no substantial 
impacts to terrestrial biological resources would occur, and the impact would be less than significant. 

 Spills and releases are addressed in Sections 10.13 (Hazards and Hazardous Materials) and 10.22 
(Transportation and Traffic). The applicant will prepare a Spill Contingency Plan (see EIR Section 
10.13), and Mitigation Measure BIOT-2a requires that the Spill Contingency Plan be written in part 
with the goal of reducing potential impacts to wildlife. 

If no native vegetation or habitat is present, Mitigation Measures BIOT-1b and BIOT-1c would not need 
to be implemented. If a project would have temporary impacts to native habitats, those impacts could 
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generally be mitigated to a level less than significant by implementing Mitigation Measure BIO-1c. Due 
to local conditions (mild climate, suitable hydrology, and multiple successful local saltmarsh restoration 
projects), these temporary habitat impacts (if any) to sensitive habitats in the Wilmington field would 
generally be suitable for ecological restoration within a five (5) year period. 

Therefore, impacts to wildlife habitat in the Wilmington field would generally be less than significant 
with the implementation of the mitigation measures below (Class II). In rare cases, where impacts of a 
project-specific authorization to these resources may remain significant, additional project-specific miti-
gation would be required to reduce Impact BIOT-1 below a significant level (see Appendix D). For exam-
ple, adequate restoration for sensitive habitat may be impracticable or insufficient due to site condi-
tions, or suitable replacement habitat may be unavailable. In these cases, impacts may be significant and 
unavoidable (Class I). 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM BIOT-1a Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat. (Full text in EIR 
Section 10.4.5.) 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

Impact BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels. 

The potential population-level fish and wildlife effects of expected well-stimulation activities are 
described in detail in EIR Section 10.4 (Impact BIOT-2) and summarized below. Within the Wilmington 
Oil and Gas Field, the general adverse effects of disturbance, displacement, or mortality would be as 
described in EIR Section 10.4. Special-status fish and wildlife of the Wilmington field are described in EIR 
Section 11.4.3.1. Numerous birds, including listed and special-status birds, nest on disturbed sites and 
on structures in and around the Wilmington field. Due to its State and federal endangered species 
status, California least tern is the most important special-status bird that could nest on disturbed sites. 
Other species which could nest within future well stimulation work sites or existing structures include 
burrowing owl, elegant tern, and loggerhead shrike. In addition, there is a local colony of green sea 
turtles in the mouth of the San Gabriel River, which could be affected by direct or indirect impacts to the 
river. 

As described in EIR Section 10.4, well-stimulation treatments could cause disturbance, displacement, or 
mortality of fish and wildlife on the site. These adverse effects would apply to common fish and wildlife 
species and any special-status species that may be present. For most common fish and wildlife, displace-
ment, mortality or injury would not cause populations to drop below self-sustaining levels. However, 
adverse effects to listed or fully protected species could jeopardize the population viability and may con-
stitute unauthorized take, and would generally be significant under other criteria (Impacts BIOT-3 and 
BIOT-4). 

In addition, well stimulation activities could contaminate surface water or groundwater if a project 
causes well stimulation fluids, hydrocarbons, or other project-related contaminants to enter surface 
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water or groundwater, either on the site or away from the site (e.g., during transportation of project 
materials or wastewater, or from pipeline failure). Wastewater treatment and disposal for the Wilming-
ton field is described in EIR Section 11.14. In addition to oil and gas production wells, operators report 
having 883 active Class II injection wells to dispose of operational wastewater (McCullough, 2014). Oper-
ators at the Wilmington field report that all wastewater currently is injected into approved oil and gas 
formations at depths between 2,000 and 7,000 feet below ground surface. Further, no wastewater is 
discharged to the harbor or ocean (McCullough, 2014). 

In addition to potential hazards of hydraulic fracturing fluids, crude oil is deleterious to wildlife. For 
example, birds are harmed by dermal exposure (oiling of feathers), ingestion, and effects on embryos 
when oil contacts egg shells. Surface water contamination, if any, could affect fish, wildlife, or other 
aquatic and wetland resources at the contamination site or downstream. Potential effects to biological 
resources include attraction and ingestion by wildlife, direct toxicity to fish, or damage to plant roots or 
physiology if the contaminant is taken up by plants. Spilled hydraulic fracturing fluid, or returned fluid 
mixed with oil, probably would not behave in the same way as oil (i.e., the hydraulic fracturing fluid 
would generally be water soluble, whereas oil would not). Groundwater contamination, if any, could 
affect biological resources if a groundwater well is used as a water source for wetlands, fisheries, or 
other wildlife benefits (e.g., a water source for managed wetlands or for wildlife drinking). The actual 
distance to seeps, springs, or wells that could be affected will be site-specific, dependent on the ground-
water resource extent and flow characteristics. 

Potential surface water and groundwater quality impacts are described in EIR Sections 11.14 (Ground-
water Resources) and 11.15 (Surface Water). Well stimulation treatments will be subject to DOGGR reg-
ulation as required under SB 4, other regulation, and mitigation described in EIR Sections 11.13 (Hazards 
and Hazardous Materials), 11.14, 11.15, and 11.21 (Risk of Upset/Public and Worker Safety), and Mitiga-
tion Measure BIOT-2a. The applicant and operator must comply with all applicable well stimulation 
treatment regulations regarding storage and handling of well stimulation treatment fluid, additives, and 
produced water. The applicant will prepare a Spill Contingency Plan (see EIR Section 10.13, Hazards and 
Hazardous Materials), which will identify and evaluate best available technologies to respond to spills of 
hydraulic fracturing fluids and potential spills of these fluids mixed with crude oil on land, surface water, 
and groundwater. 

Under Mitigation Measure BIOT-2a, the Spill Contingency Plan will identify reportable quantities of haz-
ardous materials, will be subject to review by CDFW, will include current contact information for CDFW, 
and the applicant or operator will immediately implement the plan and notify CDFW in the event of any 
unauthorized release of potentially hazardous materials. In the event of any accidental or unauthorized 
release of material, debris, or substance into any river, lake, or stream, the applicant or operator shall 
notify CDFW within 14 days pursuant to Fish and Game Code Section 1610, Subdivision (b). Mitigation 
Measures GW-4a and GW-4b requires that a well used for well stimulation treatments contains an 
annular 500-foot cement seal extending across the base of protected groundwater and that the integrity 
of the seal will prevent unintended migration of fluid full-length seals between casing strings and 
wellbores. DOGGR regulation, as required under SB 4, other water quality regulation, and mitigation 
measures set forth in this EIR, would reduce impacts of surface water or groundwater contamination 
below a level of significance (Class II), those measures in combination with Mitigation Measure BIOT-2a 
also would reduce any potential impacts to biological resources below a level of significance (also 
Class II). 

With implementation of Mitigation Measures listed below, well stimulation activities in the Wilmington 
field would not cause a fish or wildlife population to drop below self-sustaining levels, and potential 
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impacts under this criterion would be less than significant. The full text of each measure may be found 
under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 

 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; and 

 BIOT-4b, Minimize Impacts to Protected Birds; and 

 BIOT-7a, Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement. 

Taken in combination, Mitigation Measures BIOT-1b and 1c, and BIOT-2a would prevent most well stim-
ulation activities from causing a population of any common (i.e., non-special-status) fish or wildlife spe-
cies to drop below self-sustaining levels. Due to the greater vulnerability of special-status fish and wild-
life populations, including listed threatened or endangered species (see Table 11.4-2), additional Mitiga-
tion Measures BIOT-3a and BIOT-4b are included to ensure that these vulnerable populations would not 
fall below self-sustaining levels. 

Mitigation Measures BIOT-1b and 1c would minimize fish and wildlife habitat impacts and replace or 
offset substantial habitat loss for all local wildlife populations dependent on those habitats. Mitigation 
Measure BIOT-2a would minimize fish and wildlife mortality, injury, or illness through numerous mea-
sures to avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and 
hazardous materials (please see EIR Sections 11.13 (Hazards and Hazardous Materials) 11.21 (Risk of 
Upset/Public and Worker Safety) and 11.22 (Transportation and Traffic) for additional discussion of toxic 
materials, including spill contingency plans). With incorporation of these measures, potential mortality 
or displacement of common fish and wildlife would not cause a population to drop below self-sustaining 
levels, and would be adverse but less than significant according to CEQA. 

Potential impacts to rare, threatened, or endangered fish or wildlife, and to special-status fish and wild-
life, would be further mitigated under Mitigation Measures BIOT-3a and BIOT-4b. These measures 
would be required where well stimulation activities could (1) directly or indirectly affect native vegeta-
tion and habitat (based on results of habitat evaluation under Mitigation Measure BIOT-1a) (2) remove 
or disturb a structure potentially suitable for nesting birds or roosting bats; or (3) disturb open ground 
potentially suitable for nesting birds (e.g., California least tern, burrowing owl, or other ground-nesting 
species). Mitigation Measure BIOT-3a would require field surveys and habitat evaluations for special-
status fish and wildlife and protocol surveys as required by CDFW or USFWS for listed species if suitable 
habitat may be present. In addition, it would require applicants to avoid or minimize take of these and 
other protected fish and wildlife, and obtain agency approval for any potential take or displacement of 
listed threatened or endangered, or State candidate species. Mitigation Measure BIOT-4b would avoid 
substantial impacts to birds and their eggs, nestlings, and nests. It would require avoidance of activities 
during the peak nesting season as feasible, or field surveys for nesting birds if activities would take place 
during bird breeding seasons, and would require that activities avoid disturbance in designated buffer 
areas to avoid take of nesting birds. 

In most cases, implementing these measures, in combination with the measures named above, would 
avoid or mitigate substantial adverse impacts to special-status fish and wildlife populations, including 
any possibility that well stimulation could cause populations to drop below self-sustaining levels 
(Class II). Where well stimulation activities may cause wildlife disturbance and hazards that remain sig-
nificant, even with implementation of these measures (Class I), then additional application-specific miti-
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gation would be required (see Appendix D). For example, if proposed activities may present a hazard 
that is specific to a particular wildlife species (California least tern, for example), then additional hazard 
reduction measures may be necessary to avoid or reduce significant impacts. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or 
threatened species. 

Well-stimulation activities in the Wilmington field could affect endangered, rare, or threatened species 
of fish, wildlife or plants, including State or federally listed threatened or endangered species, depend-
ing on the specific location of the activities and their on-site and off-site habitat effects. The descriptions 
of potential impacts to fish and wildlife and their habitats are described above under Impacts BIOT-1 
and BIOT-2, and in EIR Section 10.4. Those descriptions address all fish and wildlife species, and they are 
equally applicable to endangered, rare, or threatened species addressed herein. 

Only few special-status plant species are expected to be present, and there is only minimal potential for 
federally or State-listed threatened or endangered plant species to occur within the Wilmington Oil and 
Gas Field (please refer to EIR Section 11.4.3.1). Rare species that may be found within the field include 
southern tarplant, Coulter's goldfields, estuary seablite, and woolly seablite. Examples of adverse effects 
to endangered, rare, or threatened plants include grading or mowing plants during site preparation or 
other ground-disturbing activities; soil compaction or other habitat effects that may prevent seeds from 
germinating or becoming established; alterations to upstream or downstream site hydrology, leading to 
alteration of special-status plant habitat (e.g., removing surface or soil water source, or causing 
inundation of an upland species occurrence); introduction or facilitation of invasive species that may 
compete with rare plants or alter natural processes; or introduction of substantial dust from project 
activities, interfering with plant physiology. 

Displacement or mortality of endangered, rare, or threatened species, or substantial habitat loss or deg-
radation for these species, would meet this CEQA criterion as significant. Endangered, rare, or threatened 
species as included in this analysis and Mitigation Measures BIOT-3a and BIOT-3b include the following 
categories, defined in Table 11.4-1. Other special-status species, which may not meet this definition as 
“endangered, rare, or threatened,” are addressed under Impact BIOT-4. 

 Species listed as threatened or endangered under State or federal Endangered Species Acts (CESA and 
ESA); 

 Rare plants listed under the California Native Plant Protection Act (CNPPA); 

 Species proposed for listing as threatened or endangered, and State or federal candidates for listing 
under CESA or ESA; 
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 Fish and wildlife species designated as fully protected under the California Fish and Game Code; 

 Fish and wildlife species designated by CDFW as California Species of Special Concern; and 

 Plant species designated by CDFW and the California Native Plant Society as CRPR 1a, 1b, or 2. 

In addition, any potential take of listed endangered, rare, or threatened species or adverse modification 
of designated critical habitat for federally listed species, would require compliance with CESA, ESA, and 
CNPPA, as applicable. 

In general, potential impacts of well stimulation activities will be recognized as substantial according to 
the following guidelines: 

 Direct or indirect impacts, including take, loss or degradation of occupied habitat, or disturbance that 
may affect normal behavior patterns such as breeding, feeding, sheltering, migration, or dispersal for 
listed threatened or endangered species, candidates for listing, species proposed for listing under 
CESA or ESA, or species designated as fully protected under the Fish and Game Code; 

 Direct impacts including mortality, injury, or loss of occupied (whether year-around or seasonal) habi-
tat for species recognized by CDFW as Species of Special Concern; 

 Direct impacts including mortality, injury, or loss of occupied habitat (whether occupied year-around 
or seasonal) for species designated as “sensitive” or other special designations by State, federal, or 
local land management agencies; 

 Listed threatened or endangered species would be directly or indirectly affected; 

 Plants presumed extinct in California (California Rare Plant Rank [CRPR] 1A) would be directly or indi-
rectly affected; or 

 Ten (10) percent or more of a local occurrence of CRPR 1B or CRPR 2 species would be directly or indi-
rectly affected. 

In some rare cases, Lead Agencies may determine that these project impacts may be less than signifi-
cant, even without mitigation, due to local abundance or new information not considered in the current 
designations. 

With implementation of Mitigation Measures listed below, most well stimulation activities would not 
substantially reduce the number or restrict the range of an endangered, rare, or threatened species, and 
potential impacts under this criterion would be less than significant. The full text of each measure may 
be found under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 

 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; 

 BIOT-3b, Minimize and Mitigate Impacts to Special-status Plants; and 

 BIOT-4b, Minimize Impacts to Protected Birds; and 

 BIOT-7a, Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement. 

Special-status wildlife mitigation. Mitigation Measures BIOT-1b and BIOT-1c would minimize habitat 
impacts and replace or offset substantial habitat loss for all fish and wildlife species. These measures 
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would reduce or offset substantial effects to endangered, rare, and threatened species dependent on 
those habitats. Mitigation Measure BIOT-2a would minimize potential mortality, injury, or illness to all 
fish and wildlife, including endangered, rare, and threatened wildlife, through numerous measures to 
avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and hazard-
ous materials (please see EIR Sections 11.13 (Hazards and Hazardous Materials, 11.21 (Risk of Upset/
Public and Worker Safety and 11.22 (Transportation and Traffic) for additional discussion of toxic mate-
rials, including spill contingency plans). 

Mitigation Measure BIOT-3a would ensure that endangered, rare, or threatened fish or wildlife species, 
should they occur on or near a proposed well stimulation site, would be detected and appropriate mea-
sures taken to prevent or minimize adverse effects to them. The measure would require field surveys 
and habitat evaluations for special-status fish and wildlife including endangered, rare, or threatened 
species, and protocol surveys as required by CDFW or USFWS for listed species. In addition, it would 
require applicants to avoid or minimize take of these and other protected fish and wildlife, and obtain 
agency approval for any potential take or displacement of listed threatened or endangered, or State 
candidate species. Mitigation Measure BIOT-3a includes species-specific details for burrowing owl. Due 
to this species’ conservation status (CDFW designated Species of Special Concern), protection under the 
MBTA and California Fish and Game Code, and its unique behavior, often taking cover within a burrow 
to escape threats (rather than fleeing), special measures to prevent burrowing owl take are needed on 
any project site where it may occur. If burrowing owls are present on or near the site, the applicant will 
implement measures to exclude burrowing owls from the project area, or protect them in place 
throughout project implementation by designating a buffer area where project activities will be avoided. 

Mitigation Measure BIOT-4b would avoid substantial impacts to endangered, rare, or threatened birds 
and their eggs, nestlings, and nests. It would require avoidance of activities during the peak nesting 
season as feasible, or field surveys for nesting birds if activities would take place during bird breeding 
seasons, and would require that activities avoid disturbance in designated buffer areas to avoid take of 
nesting birds. Mitigation Measures BIOT-1b and 1c would require minimization of project-related habi-
tat degradation or other effects, and restoration or compensation of habitat supporting endangered, 
rare, and threatened species. 

These measures would reduce most special-status fish and wildlife impacts below a level of significance. 
Where impacts of proposed well-stimulation activities may remain significant, even with implementa-
tion of these measures, then additional site-specific mitigation may be required for a proposed single-
project authorization (see Appendix D). For example, adequate restoration for special-status species 
habitat may be impracticable or insufficient due to site conditions or lengthy restoration period, or suit-
able replacement habitat may be unavailable. 

Special-status plant mitigation: With implementation of BIOT-1a, 1b, and 1-c, and dust control and 
stormwater management requirements detailed in Mitigation Measures AQ-2c (Reduce Emissions from 
Dust-Causing Activities) and SWR-1a (Require Stormwater Pollution Prevention Plan), impacts of well 
stimulation activities may be reduced below significance. However, even with these measures, signifi-
cant impacts may remain (e.g., grading or removal of special-status plant occurrences; or indirect effects 
of road construction, causing occasional inundation of rare plant occurrences behind road berms). Miti-
gation Measure BIOT-1b would require minimization of project-related habitat degradation or other 
effects, and Mitigation Measure BIOT-1c would require restoration or compensation of habitat supporting 
special-status species. For State-listed threatened or endangered plants, project applicants would be 
required to comply with CESA to obtain incidental take authorization from CDFW. For federally listed 
threatened or endangered plants or designated critical habitat occurring on federal land or where there 
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is another federal nexus (such as federal CWA permitting), project applicants would be required to comply 
with ESA Section 7 to obtain incidental take authorization from USFWS. Mitigation Measure BIOT-3b 
would require applicants to determine whether special-status plants occur on a site and, if they are 
present, develop a project-specific mitigation strategy. 

In combination, these measures would reduce impacts to most special-status plant species below a level 
of significance by avoiding or minimizing impacts; mitigating remaining unavoidable impacts through 
habitat compensation, salvage, reintroduction, or horticultural propagation (or a combination of these); 
and complying with State and federal Endangered Species Acts. Mitigation Measure BIOT-3b provides a 
series of potential mitigation strategies, so that one or more of them can be applied on a project-specific 
basis, depending on the plants affected, their biology and conservation status, and the state of knowl-
edge about their habitat or propagation. Where DOGGR and/or a Lead Agency determines that project 
impacts to special status plants may remain significant, even with implementation of these measures, 
then additional project-specific mitigation would be required (see Appendix D). For example, for many 
special-status plants, the efficacy of salvage, propagation, or reintroduction are unknown, and these 
measures cannot reliably replace lost plants. Depending on each species’ biology and conservation 
status, these measures may serve only as experimental efforts, and may not mitigate actual project 
impacts. In these cases, DOGGR and/or the Lead Agency may coordinate with CDFW or USFWS to design 
additional project-specific measures to reduce impacts below significance. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-3b Minimize and Mitigate Impacts to Special-status Plants. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special-status species in local or 
regional plans, policies, or regulations, or by CDFW or USFWS. 

Substantial adverse effects to endangered, rare, or threatened fish and wildlife would be identified and 
avoided or mitigated as detailed under Impact BIOT-3. For the most part, the analysis and mitigation 
described therein would also avoid or mitigate substantial adverse effect, either directly or through hab-
itat modifications, on any species identified as a candidate, sensitive, or special-status species in local or 
regional plans, policies, or regulations, or by CDFW or USFWS. Please refer to that analysis for a full 
description of impacts and mitigation affecting endangered, rare, or threatened species. 

In addition to the endangered, rare, or threatened species addressed in Impact BIOT-3, certain species 
are afforded special conservation status or legal protection under local or regional plans, policies, or reg-
ulations, or by CDFW or USFWS. At the State and federal levels, these species include the following 
regardless of other conservation status: 
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 Any species recognized as “sensitive” or as a “special-status species” under local or regional plans, 
policies, or regulations; 

 Furbearers protected under the California Fish and Game Code; 

 Any special-status species included in the current edition of CDFW Special Plants (CDFW, 2014i) or 
Special Animals (CDFW, 2014l) lists not covered under Impact BIOT-3; and 

 Birds, nests, and nestlings, protected under the Migratory Bird Treaty Act and California Fish and 
Game Code. 

Within the Wilmington field, all birds, including nests, eggs, and nestlings; and other species listed in 
Table 11.4-2 meet one or more of these criteria. Numerous other special-status plants and animals, or 
other species protected under agency policies or regulations, may occur in the Wilmington field (see 
Tables 11.4-2 and 11.4-3). Should one or more of these occupy a site proposed for well-stimulation 
activities, or be located during the field surveys (see Mitigation Measures BIOT-3a and BIOT-3b), the 
evaluation of significant or substantial impacts would be made on a case-by-case basis, depending on 
the species, and local plans, policies, or regulations. Any take of State-protected furbearers or birds 
(including eggs, nests, and nestlings) would be substantial due to State and federal statutes protecting 
these species. Determination of whether impacts to CRPR 3 or CRPR 4 plants or CDFW-recognized 
Special Plants or Special Animals would be made by DOGGR and/or local Lead Agencies based upon local 
abundance and site-specific considerations such as locally unique characteristics, importance of local 
“core” populations for an otherwise rare species, or “satellite” populations at the margins or outside of 
the primary geographic range. 

Impact BIOT-3 describes the potential impacts of well stimulation activities to endangered, rare, or 
threatened species. That description is equally applicable for potential impacts to species identified as a 
candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by 
CDFW or USFWS. In addition, the analysis and application of mitigation measures under Impact BIOT-3 
are fully applicable to most fish, wildlife, and plants falling in the categories listed above. Additional Miti-
gation Measures BIOT-4a and BIOT-4b are recommended here to extend these measures to all special-
status species and to avoid or mitigate impacts to nesting birds. Please refer to Impact BIOT-3 for the 
description and analysis of potential impacts and mitigation of these impacts to all other special-status 
plants and animals. 

Impacts of well stimulation activities to these special-status species would be mitigated as described 
under Impact BIOT-3, with the additional requirement to implement Mitigation Measures BIOT-4a 
and BIOT-4b. Mitigation Measure BIOT-4a extends the survey, analysis, and mitigation requirements for 
endangered, rare, or threatened fish, wildlife, and plants to include all species identified as a candidate, 
sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS. Mitigation Measure BIOT-4b would require field surveys for nesting birds if activities would take 
place during bird breeding seasons, and would require further measures to avoid take of nesting birds. 
In combination, these measures would reduce impacts to most special-status species below a level of 
significance. Where project impacts to special-status species may remain significant, even with imple-
mentation of these measures, then additional project-specific mitigation would be required (see Appen-
dix D). For example, adequate restoration for special-status species habitat may be impracticable or 
insufficient due to site conditions or lengthy restoration period, or suitable replacement habitat may be 
unavailable. 
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MM BIOT-4a Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW 
or USFWS. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

Impact BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, regulations, or by CDFW or 
USFWS. 

Depending on the locations of well stimulation activities and any associated facilities (e.g., access routes, 
staging areas, water wells), site preparation or other activities may necessitate removing native vegeta-
tion, including riparian habitat or sensitive habitat or natural communities recognized in local or regional 
plans, policies, regulations, or by CDFW or USFWS. In addition, direct and indirect effects of well stimula-
tion activities could cause degradation of native habitat surrounding the work areas. Within the terres-
trial and inshore areas of the Wilmington field, these habitats are limited to the margins of riverbeds 
and tidal flats. 

Natural communities may be recognized as sensitive or afforded other special conservation status due 
to high natural importance to many species (e.g., riparian or wetlands habitat); dependence of certain 
special-status species on the community as its habitat, including designated critical habitat; or rarity of 
the natural community, due either to inherent rarity or to human-related causes. In the Wilmington 
field, these include tidal marshlands and riparaian habitats. Due to local rarity and historic degradation 
and loss of these habitats, any additional loss for well stimulation activities could be a substantial reduc-
tion in local extent of the community. For purposes of this analysis, sensitive natural communities 
include the following: 

 Habitat or vegetation that may support special-status plants, fish, or wildlife; 

 Habitat or vegetation meeting criteria as wetlands according to State or federal delineation criteria; 

 Riparian habitat, including any vegetation or habitat that is distinct from surrounding upland habitat, 
and is dependent upon intermittent, seasonal, or perennial soil moisture from a nearby source; 

 Communities recognized by CDFW as sensitive (i.e., marked with an asterisk in the Department’s Nat-
ural Communities List (CDFG, 2010); 

 Habitat designated by USFWS as “critical habitat” for a federally listed threatened or endangered spe-
cies; or 

 Habitat recognized as “essential habitat” for a federally listed species, even if the habitat is excluded 
from the final critical habitat designation. 

Effects to natural communities may be temporary or permanent, as described in Impact BIOT-1. Signifi-
cant temporary or permanent impacts to natural communities in the Wilmington field result from well 
stimulation activities or related work (e.g., access routes or staging areas) located outside the areas cur-
rently in use for oil and gas production. No part of the Wilmington field is currently designated as critical 
habitat. Impacts to riparian habitat located near surface waters would often be prevented through 
resource protectionthe mitigation measures for surface waters (EIR Sections 7.5.310.15 and 11.15). 
Where activities would not directly affect sensitive or special-status natural communities, any potential 
indirect effects would be avoided or mitigated to less than significant through monitoring and 
verification that direct project impacts do not exceed the permitted limits of disturbance (see Mitigation 
Measure BIOT-1a). Where well stimulation and related activities may remove special-status natural com-
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munities, then permanent or temporary habitat loss may be significant and additional mitigation such as 
revegetation or compensation may be required as specified in Mitigation Measures BIOT-1b and 
BIOT-1c. 

In addition to the direct impacts to habitat, well stimulation activities could have several direct or indirect 
impacts to surrounding vegetation and habitat, described in Impact BIOT-1. These impacts may include: 

  Introduction or spread of invasive species; 

 Dust caused by project activities or vegetation removal; 

 Altered local surface hydrology, causing short-term or long-term habitat inundation behind berms, or 
interruption of downstream flow and sediment delivery; or 

 Reduced surface or groundwater availability, caused by pumping from a surface source such as a lake, 
stream, spring, or a groundwater source, reducing surface or soil water availability for wetlands, ripar-
ian, or aquatic habitat. 

The extent and significance of these indirect habitat effects would be dependent on the sensitivity of 
adjacent habitat and the fish and wildlife it supports. Each of these potential indirect impacts would be 
avoided or mitigated to less than significant, as described in Impact BIOT-1 as listed below. 

Subsequent project-specific environmental reviews would be conducted by a Lead Agency to address 
localized impacts once a future well stimulation activity and its site are defined. In the event that a local 
discretionary permit is required, it is likely that its issuer would condition the permit such that potential 
environmental impacts would be minimized. Full and appropriate implementation of these conditions 
would fall under that local agency’s authority and responsibility. DOGGR would act as a Responsible 
Agency under such scenarios, as would CDFW or USFWS, where requirements related to permits would 
fall under the authority and responsibility of those agencies. While the mitigation measures described 
below are stated as DOGGR’s responsibility to require of applicants, where local discretionary permits 
are required, the local Lead Agencies are encouraged to adopt substantially similar measures for these 
same types of impacts. 

Where there would be potentially significant direct impacts to sensitive natural communities, Mitigation 
Measures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. 
For most well-stimulation treatment projects, these measures would effectively mitigate adverse 
impacts to sensitive natural communities to a less than significant level (Class II), as follows. Potential 
temporary and permanent direct impacts to on-site and adjacent off-site habitat would be evaluated, 
mapped and quantified (Mitigation Measure BIOT-1a). Where well stimulation would affect sensitive 
natural communities, its impacts would be reduced through minimization of the on-site effects; biolog-
ical resource monitoring to prevent any additional or inadvertent habitat impacts or document any such 
impacts if they should occur; training workers in requirements for biological resources protection (Miti-
gation Measure BIOT-1b); and managing invasive species to prevent infestations into surrounding habi-
tat. For projects that would directly affect sensitive habitat types, these effects would be offset through 
on-site or off-site habitat restoration, or off-site habitat compensation (Mitigation Measure BIOT-1c). In 
sum, these measures would minimize direct loss of sensitive natural communities, to prevent any sub-
stantial habitat reduction. Where sensitive natural community loss is substantial, even with minimiza-
tion of impacts, then habitat replacement through revegetation or compensation would offset the habi-
tat reduction, mitigating the impact to less than significant (Class II). 
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Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through Mitigation Measure BIOT-1b. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
the Surface Water Protection Standards (EIR Section 7.5.3)Mitigation Measures SWR-1a, SWR-1b, 
SWR-2a, and SWR-3a and Mitigation Measure BIOT-6a. 

 Groundwater and surface water depletion effects to biological resources are not expected in the 
Wilmington field. Current operations appear to rely primarily on produced water from oil and gas for-
mations and recycled wastewater purchased from the City of Long Beach (EIR Section 11.14 (Ground-
water Resources)). Therefore, any potential groundwater availability effects of well stimulation activ-
ities in the Wilmington field are not expected to affect wildlife watering sources or habitat. 

Where impacts to these resources may remain significant, additional site-specific mitigation would be 
required to reduce Impact BIOT-5 below a significant level (see Appendix D). For example, adequate res-
toration for sensitive habitat may be impracticable or insufficient due to site conditions or lengthy resto-
ration period; or suitable replacement habitat may be unavailable. In these cases, or if a Lead Agency 
does not implement the recommended measures, impacts may still be significant (Class I). 

Impact BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other means. 

Future activities in the Wilmington Oil and Gas Field could affect portions of the Los Angeles River and 
the Dominguez Channel flowing through the field, or the San Gabriel River is just to the east (see Figure 
11.4 2) or any tributary channels within the field. Wetland habitat is discussed in EIR Section 11.4.3.1. 
Marine habitat is analyzed in EIR Section 11.5, Biological Resources–Coastal and Marine Environment. 
Please see EIR Section 10.4.3 for more information on wetlands and aquatic habitat. 

Well stimulation activities could affect wetlands as defined by Section 404 of the Clean Water Act. In 
addition, well stimulation activities could affect inshore waters, tidal lands, or affect tributary channels 
(including seasonally or intermittently dry channels) that may not meet the federal definition as wet-
lands, yet fall under State or federal jurisdictional criteria as waters of the State or waters of the U.S. 
Even in the absence of any State or federal jurisdiction, the impacts of well stimulation activities to 
perennial, seasonal, or intermittent wetlands, streams, or channels may affect special-status wildlife, 
local biological diversity, or special-status natural communities. 

These impacts could include placing fill material into jurisdictional waters to provide level, dry work 
areas, drill pads, or roadways; constructing roadways, culverts, or other crossing structures across juris-
dictional channels; installing channel armoring (such as riprap) in a channel near a work site to prevent 
flooding or erosion; constructing impoundments or detention basins on jurisdictional channels; grading 
or other site preparation that eliminates or redirects natural runoff; or impacts from spills of hazardous 
materials that may enter jurisdictional waters. In addition to these examples, any other activities that 
may substantially alter streambeds, or place dredged or fill material in federally jurisdictional waters, 
would be subject to Mitigation Measure BIOT-6a. Potential adverse effects are not limited to wetlands 
or mapped “blueline” streams; similar effects to inshore waters, tidal lands, intermittent channels or 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.4 BIOLOGICAL RESOURCES: TERRESTRIAL ENVIRONMENT 

Final EIR 11.4-92 June 2015 

washes may also be significant. Impacts to waters, including intermittent channels, could also affect 
downstream wetlands, riparian, or aquatic habitat and fish or wildlife found in those downstream habi-
tats. Under Mitigation Measure BIOT-6a a qualified biologist or hydrologist who is familiar with jurisdic-
tional delineation methodology will either recommend completing a jurisdictional delineation and sub-
sequent permitting as needed or will affirm in writing that there is no potential to affect jurisdictional 
waters. In the latter case, the remainder of Mitigation Measure BIOT-6a will not be implemented. 

Surface Water Protection Standards (EIR Section 7.5.3) would require all future well pads where well 
stimulation would occur to be at least 100 feet from any navigable body of water or watercourse 
perennially covered by water and any intermittent water bodies regardless of the presence or absence 
of water. This measure would minimize direct impacts of siting well stimulation activities within State or 
federally jurisdiction waters and wetlands. Remaining impacts may result from proposed activities 
where the 100-foot setback is not feasible, or where access routes and other facilities may be sited 
within or near perennial, seasonal, or intermittent wetlands, lakes, or streams. Mitigation Measure 
SWR-1b (Surface Water Protection) measure will reduce the potential for spills to reach and 
contaminate surface waters by providing additional protections for operations within 300 feet of a 
water body, and a 100-foot buffer between well stimulation activities and surface waters. The buffer will 
serve to retain and absorb spilled material before reaching the surface waters, increase the time avail-
able for reactive containment measures in the event of a spill, and reduce the potential for flooding in 
the nearby stream to reach spills or well stimulation equipment. In addition, as part of DOGGR’s pro-
posed permanent regulationspermanent regulations for well stimulation treatments, as outlined in Final 
EIR Section 2.32.2 (Chronology and Content of the Proposed Permanent Regulations for Well Stimula-
tion TreatmentsFuture Regulatory Setting) and most notably in Table 2-67, future oil and gas well stimu-
lation treatments would be required to implement a number of additional measures to minimize the 
potential for well failures and surface level leaks and spills, including, but not limited to: Section 1782 
(General Well Stimulation Requirements) which, among other specifications mandates compliance with 
all applicable requirements of the RWQCB and the DTSC. 

Projects affecting waters of the State or waters of the U.S. will be subject to permitting under the Cali-
fornia Fish and Game Code and federal Clean Water Act (CWA). Each project applicant must prepare and 
submit appropriate applications, notifications, and fees to the USACE (according to Section 404 of the 
CWA), the CDFW (according to Sections 1600–1616 of the California Fish and Game Code) and the Cali-
fornia Regional Water Quality Control Board (according to Section 401 of the CWA). Federal CWA per-
mitting is required for projects that would place dredged or fill material into jurisdictional waters of the 
U.S. State authorization is required if projects would substantially divert or obstruct the natural flow of 
any river, stream, or lake; substantially change or use any material from the bed, channel, or bank of any 
river, stream, or lake; or deposit or dispose of debris, waste, or other material containing crumbled, 
flaked, or ground pavement where it may pass into any river, stream, or lake. Well stimulation activities 
within the Wilmington field will also be subject to any applicable regulations or measures to avoid or 
mitigate adverse impacts to surface water, described in EIR Sections 11.14 and 11.15. These include Miti-
gation Measures GW-1a (Use Alternative Water Sources to the Extent Feasible), GW-1b (Minimize Ground-
water Impacts), GW-4a (Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation), GW-4b (Install a Well Seal Across Protected Groundwater for New 
Wells Subject to Well Stimulation Treatments), SWR-1a (Prepare Stormwater Pollution Prevention Plan), 
SWR-2a (Implement Erosion Control Plan) and SWR-3a (Ensure Adequate Water Availability). With com-
pliance with regulations and implementation of mitigation measures, impacts would be less than signifi-
cant (Class II). 
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Where impacts to these resources may remain significant, additional site-specific mitigation would be 
required to reduce Impact BIOT-6 below a significant level (see Appendix D). For example, adequate res-
toration for sensitive habitat may be impracticable or insufficient due to site conditions or lengthy resto-
ration period; or suitable replacement habitat may be unavailable. In these cases, or if a Lead Agency 
does not implement the recommended measures, impacts may still be significant (Class I). 

The Wilmington Oil and Gas Field is within the watersheds of the Los Angeles River, San Gabriel River, 
and Dominguez Channel (CBC, 2014). Portions of the Los Angeles River and the Dominguez Channel flow 
through the field; the San Gabriel River is just to the east; see Figure 11.4-2. 

Wetland habitat is discussed above. Marine habitat is analyzed in EIR Section 11.5 (Biological Resources–
Coastal and Marine Environment). Please see EIR Section 10.4.3 for more information on wetlands and 
aquatic habitat. 

Within the Wilmington Oil and Gas Field, the Los Angeles River has riprap banks and a soft bottom 
composed of a mix of sediment and stones. There is a mix of fresh water, generally north of the mid-
point between the Anaheim Street bridge and the Pacific Coast Highway bridge, and brackish water, 
generally south of this point (LADPW, 1996). Biota of the lower river is likely to be marine organisms 
such as would be found in the adjacent Queensway Bay (LADPW, 2004). Fish species are discussed 
below. 

Within the oil field, the Dominguez Channel has a soft bottom with riprap banks. Tidal influence creates 
a brackish water or marine environment in most of the channel within the oil field. The aquatic biota of 
the Dominguez Channel are mainly marine organisms such as would be found in the adjacent Los 
Angeles Harbor (LADPW, 2004). Fish species are discussed below. 

The San Gabriel River is just outside the boundaries of the oil field proper but the mouth of the river falls 
within the buffer area; see Figure 11.4-2. The mouth of the river is marine-influenced, and the biota is 
likely to be similar to that of the mouth of the Los Angeles River. Although this document does not 
include a project-level analysis of marine biota, a notable resource in the mouth and lower portion of 
the San Gabriel River is a colony of green sea turtles (Chelonia mydas), often associated with the warm 
water discharge from an electric generating station (Aspen, 2013). The green sea turtle is federally listed 
as threatened; see Table 11.4-2. 

MM BIOT-6a Protect Jurisdictional Waters. (Full text in EIR Section 10.4.5.) 

Impact BIOT-7 Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites. 

Well stimulation treatment activities could interrupt fish or wildlife movement routes, cause habitat 
fragmentation, or contribute to existing habitat fragmentation at multiple geographic scales. New 
barriers to wildlife movement, such as roads or fences, could interrupt local biological connectivity. 
Culverts or other structures at stream crossings could impair fish movement upstream and downstream. 
Larger scale land use conversions could interfere with fish or wildlife movement among important habi-
tat blocks at a regional scale. Minimization or avoidance of large-scale habitat fragmentation is espe-
cially important as climate change causes habitat alterations. Many species or populations may need to 
move from areas of declining habitat suitability to areas of stable or increasing habitat suitability on a 
regional scale. 
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The Los Angeles River may serve as a movement route between the coast and inland habitat for terres-
trial and aquatic species. The river’s channelization, and the urban and industrial nature of the surround-
ing area, reduces its habitat and movement value for some species, but it is likely to be important to 
more common species using scattered habitat patches along the river, or aquatic and tidal habitats 
within the river itself. In terms of wildlife movement, the river may be most valuable to birds, which are 
likely to fly along the river route to access riparian habitat patches or other open space areas. 

Future activities within the Wilmington Oil and Gas Field located on operating well pads or other heavily 
disturbed sites will not affect potential wildlife movement. Potential impacts of any activities affecting 
riparian or wetland habitat areas within the field would be subject to the requirements and mitigation 
described under Impact BIOT-6, including setbacks, avoidance, agency authorization and permitting, and 
mitigation for any riparian habitat impacts. Short-term effects, such as temporary construction fencing, 
would not prevent wildlife from moving among remnant habitat areas, and no expected project impacts 
would prevent birds from flying along the San Gabriel River to access habitat areas. 

Well stimulation treatment activities within the Wilmington Oil and Gas Field would have negligible 
effects on fish or wildlife movement and habitat fragmentation (Class III) and no additional mitigation is 
proposed. 

Impact BIOT-8 Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance. 

There are no county-designated Significant Ecological Areas (SEAs) within the Wilmington Oil and Gas 
Field, but two SEAs are nearby. Pier 400, located outside the Wilmington Oil and Gas Field on Terminal 
Island, is designated as an SEA for the California least tern nesting site (Los Angeles County, 2005). In 
addition, the Harbor Lake Regional Park SEA is near the Field. County SEA policies affect planning within 
the SEAs themselves, but projects located outside the SEAs would not conflict with applicable local poli-
cies or ordinances. No other local policies or ordinances appear to be applicable. 

In the absence of applicable policies or ordinances protecting biological resources, no conflicts are antic-
ipated with local policies or ordinances protecting biological resources. However, Mitigation Measure 
BIOT-8a (Coordinate with Agencies and Local Jurisdiction Regarding Local Policies and Conservation 
Plans) would ensure that applicants and Lead Agencies confer with local agencies to confirm that no 
such policies or ordinances (including policies or ordinances that may be adopted in the future) could be 
affected by well stimulation treatments. Where proposed well stimulation activities may conflict with 
local conservation policies or ordinances, the applicant will be required to incorporate design features, 
conservation measures, or mitigation into the project proposal to conform to applicable policies or ordi-
nances. Mitigation Measure BIOT-8a would be required for all single-project authorizations in the Wilm-
ington Oil and Gas Field. This mitigation will reduce any potential impact to local policies, ordinances, 
and conservation plans to a less than significant level (Class II). 

MM BIOT-8a Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and Conser-
vation Plans. (Full text in EIR Section 10.4.5.) 

Impact BIOT-9 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Commu-
nity Conservation Plan, or other approved local, regional, or state habitat conserva-
tion plan. 

Natural Community Conservation Plans (NCCPs) or Habitat Conservation Plans (HCPs) and similar plans 
have been adopted or are in preparation for biological resource conservation in certain areas. These 
conservation plans generally permit incidental take of State or federally listed species for specific activi-
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ties, identified in each plan. Authorized incidental take is mitigated by measures specified in each plan; 
these measures generally include habitat conservation and management to offset permitted take. The 
conservation plan conditions are applicable to plan participants (generally including land use agencies or 
private entities). Depending on specific locations and applicable plans, well stimulation activities could 
conflict with adopted NCCPs, HCPs, or similar conservation plans. An example of such conflict could be 
the proposed siting of well stimulation activities within an area designated under an NCCP or HCP for 
species conservation. If the applicant and regulatory agency are not signatories to the NCCP or HCP, the 
well stimulation activities would not be subject to the plan’s conservation requirements and could inter-
fere with the plan’s success. If the proposed well stimulation activities would eliminate habitat that con-
tributes to the conservation goals of covered species under an NCCP or HCP, then CDFW or USFWS may 
find that the habitat impacts of the well stimulation activities would necessitate new or revised condi-
tions to offset the impacts and achieve the net conservation benefits originally called for in the NCCP or 
HCP. These revisions to incidental take permit conditions could affect permittees throughout the NCCP 
or HCP area. 

There are no major Natural Community Conservation Plans (NCCPs), Habitat Conservation Plans (HCPs), 
or similar plans that have been adopted or are in preparation for biological resource conservation in the 
Wilmington Oil and Gas Field. There may be small, project-specific HCPs or NCCPs, or local conservation 
or open space plans within the area (CDFW, 2014d). 

Mitigation Measure BIOT-9a (Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, 
and Other Conservation Plans) is required to ensure that applicants and Lead Agencies confirm that no 
well stimulation treatments would not conflict with such plans. It would avoid plan conflicts by requiring 
coordination among applicants, DOGGR, other Lead Agencies (if any), and conservation plan permittees, 
to incorporate the goals, objectives, and conservation measures (e.g., design criteria for ecological pre-
serves) of the affected NCCP, HCP, or other local conservation plan into the proposed activities. The 
coordinating entities will identify any potential conflicts and resolve them through conformance with 
applicable conservation plan conditions. Where proposed well stimulation activities may conflict with 
conservation plans, the applicant will be required to incorporate design features, conservation mea-
sures, or mitigation into the proposal to conform to the plan’s goals, objectives, and conservation mea-
sures. In some cases, the applicant or Lead Agency may obtain status as a “participating special entity” 
contributing to plan implementation, under which subsequent project activities could be approved as 
“covered activities” under an existing NCCP or HCP. 

In some cases, an NCCP, HCP, or similar conservation plan may be in its early planning phase or in prepa-
ration, but not yet adopted. Conflict, if any, with a conservation plan that has not been adopted would 
not meet criteria as a significant impact according to CEQA. However, new land use approvals, including 
well stimulation activities, could affect future development of the conservation plan. Mitigation Mea-
sure BIOT-9a would require DOGGR to review any draft NCCP, HCP, or similar conservation plan for any 
application for proposed well stimulation activities or off-site components and any off-site surface 
waters or groundwater discharges, proposed within the planning area for any NCCP, HCP, or similar con-
servation plan still in preparation. Under Mitigation Measure BIOT-9a, DOGGR would disclose and ana-
lyze any potential effects of the proposed well stimulation activity on the draft conservation plan in any 
Negative Declaration, Mitigated Negative Declaration, or Environmental Impact Report for the proposed 
activities, or would require a review of such potential impacts as part of a complete application for a 
well stimulation treatment permit. In some cases, the applicant or Lead Agency may obtain status as a 
“participating special entity” contributing to plan implementation, under which subsequent project 
activities could be approved as “covered activities” once an NCCP or HCP is approved. 
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Mitigation Measure BIOT-9a would be required for all single-project authorizations in the Wilmington Oil 
and Gas Field. This mitigation will reduce any potential impact to NCCPs, HCPs, or similar plans to a less 
than significant level (Class II). 

MM BIOT-9a  Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and Other 
Conservation Plans. (Full text in EIR Section 10.4.5.) 

Impact BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Well stimulation treatments statewide, including treatments within the Wilmington Oil and Gas Field, 
would generate greenhouse gas emissions that contribute to global climate change. The effects of global 
climate change, in turn, affect biological diversity, as described in EIR Section 10.4.3 and, for the Wilm-
ington field, in EIR Section 11.4.3.1. 

Global climate change is expected to affect biological resources in many ways, including inundation of 
coastal habitat in and around the Wilmington field (EIR Sections 10.4 and 11.4.3.1). These effects would 
be attributed to worldwide climate change, rather than to the project’sincluding the contribution to 
greenhouse gases from well stimulation activities in the Wilmington field. 

Well stimulation treatments are subject to regulations for greenhouse gas emissions, and may be sub-
ject to mitigation measures, as described in EIR Sections 11.3 and 11.12. The regulatory requirements 
(e.g., cap-and-trade rules) and recommended mitigation measures would reduce the contribution of 
well stimulation activities to global climate change. The contribution of well stimulation activities within 
just the Wilmington Oil and Gas Field to global climate change ranges from a less than significant impact 
(Class III) to a significant, unavoidable impact (Class I).would be less than significant (Class III). See EIR 
Section 11.12 (Greenhouse Gas Emissions) for more detail. 

Retention of biological connectivity and facilitation of wildlife movement among habitat areas is the pri-
mary mitigation strategy to minimize expected effects of global climate change to biological resources. 
Wildlife movement and biological connectivity within the Wilmington field are described in EIR Section 
11.4.3.1, and potential impacts to these resources are addressed in Impact BIOT-7, above. Due to (1) the 
less than significant climate change effects of the Wilmington field project component, (2) extensive 
incompatible surrounding land uses, and (3) absence of substantial habitat areas within the Wilmington 
field, the potential project impacts to connectivity and wildlife movement within the Wilmington Oil and 
Gas Field would not be significant. Potential impacts of greenhouse gases to biological resources from 
well stimulation activities in the Wilmington Oil and Gas Field would be less than significant 
(Class III).Therefore, any effects to biodiversity resulting from greenhouse gas emissions from well stim-
ulation activities in the Wilmington Oil and Gas Field would range from less than significant (Class III) to 
significant and unavoidable (Class I). 

11.4.5.2 Study Region 1: Inglewood Oil and Gas Field 

This subsection describes the expected direct and indirect impacts of well stimulation treatment within 
the Inglewood Oil and Gas Field, with application of DOGGR’s proposed regulations for well stimulation, 
and recommends mitigation measures to avoid, minimize, rectify, reduce over time, or compensate for 
those impacts. over the next 25 years, over 50 new production and injection wells would be drilled in 
any given year and up to 25 wells would be abandoned annually in the Inglewood Field. Hydraulic 
fracturing and high rate gravel packing combined would be used for well completion on up to 70 percent 
of new production wells, but not on new injection wells. Of these new production wells it is projected 
that no more than 25 percent would be hydraulically fractured. Acid matrix stimulation and acid fractur-
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ing are not anticipated to be used for well completion during future operations in the Inglewood field. 
Well stimulation treatments would also be used on fewer than 15 existing wells per year (EIR Section 
7.3.8). 

In general, impacts of future well stimulation treatments within the Inglewood Oil and Gas Field are 
expected to be minimal. Natural habitat within the field is isolated from other natural areas by urbaniza-
tion; and most of it is fragmented, with pockets of native vegetation interspersed with development, 
landscaping, and areas dominated by non-native weeds (EIR Section 11.4.3.2). Some wildlife populations 
have declined or apparently become extirpated from the field, probably due to isolation. However, 
some stands of sensitive habitats and natural communities remain within the field. Most established 
conservation lands are within Kenneth Hahn SRA and community parks with small areas of open space, 
which would not be subject to well stimulation activities according to project standards for Resource 
Protection (EIR Section7.5). There are numerous special-status plants and animals occurring or poten-
tially occurring within the field, and special-status birds nesting on structures and open ground sites that 
could be directly or indirectly affected by future well stimulation treatments. Impacts, if any, to these 
resources would be dependent on season and location of any particular well stimulation treatment or 
related activity (i.e., site preparation, drilling, and ancillary activities for the purpose of well stimulation 
treatment). 

Potential impacts of well stimulation treatment in the Inglewood Oil and Gas Field will often be less than 
significant (Class III). In cases where impacts may be significant, they generally can be mitigated to a 
level less than significant (Class II) by implementing the mitigation measures recommended in EIR Sec-
tion 10.4. To the extent that each potential impact and recommended mitigation measure may be 
applicable within the Inglewood Field, it is briefly summarized below. Please refer to EIR Section 10.4 for 
more detailed explanation of each potential impact and the full text of each recommended mitigation 
measure. In some cases, biological resource impacts of well stimulation may remain significant with 
application of the mitigation measures below (Class I). 

The impacts described below are also listed as a checklist in EIR Appendix D. For each project, the appli-
cant or Lead Agency will complete the checklist to document whether project-specific impacts would be 
mitigated to a less than significant level by implementing the mitigation measures included herein, or if 
additional mitigation may be necessary. For any well stimulation treatment project, should DOGGR or 
another Lead Agency determine that additional environmental review would be required under CEQA, 
the Lead Agency shall consult with CDFW (in its role as a responsible or trustee agency) to obtain recom-
mendations as to whether an additional EIR or Negative Declaration should be prepared. 

Impact BIOT-1 Substantially reduce the habitat of a fish or wildlife species. 

Native terrestrial habitat in the Inglewood Field is limited due to existing oil and gas production and 
other land uses. Some stands of natural habitats, including degraded coastal scrub, native bunchgrass 
grassland, riparian scrub, oak woodland, and wetland and aquatic habitat are present (EIR Section 
11.4.3.2). All of the native habitats have been degraded to varying degrees by development, fragmenta-
tion, alteration of the natural fire regime, and invasion of non-native weeds. Ballona Creek flows across 
the field, but is contained entirely within a concrete-lined flood control channel. Flows in 

Ballona Creek include heavy winter storm runoff and dry season urban runoff contaminated with urban 
pollutants. Although the creek is devoid of native riparian habitat within the oil and gas field, waterfowl 
are often seen in the area. About 4.5 miles downstream of the oil and gas field, Ballona Creek drains into 
the Ballona Wetlands Ecological Reserve, and then to Santa Monica Bay. Other aquatic habitat within 
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the oil and gas field is limited to artificial ponds associated with oil field operations or landscaped areas, 
and the artificial lake, ponds, and stream in the Kenneth Hahn SRA. 

Most expected project effects to habitat in the Inglewood Field would be insubstantial to wildlife if the 
activities are located on existing well pad sites or other developed areas in current use for oil and gas 
production. Well stimulation activities (and associated disturbance) located on these sites would not 
have significant impacts to fish and wildlife habitat because the wildlife present in these habitats (EIR 
Section 11.4.3.2) will use disturbed, developed, and industrial areas, both before and after any well-
stimulation activities. These project locations would include sites already in industrial use such as oper-
ating well pads or other production-related disturbed lands, and heavily disturbed sites such as 
brownfield infill lands supporting little or no native habitat. Depending on the locations of well stimula-
tion treatment projects and any associated facilities (e.g., access routes, staging areas, water wells), site 
preparation may include removing ruderal vegetation and habitat for well pads, drilling equipment, stag-
ing areas for supplies and materials, vehicle parking areas, road access, and administrative functions. In 
some cases, future proposed well stimulation activities could affect sensitive habitats within the oil and 
gas field, such as coastal scrub, bunchgrass grassland, oak woodland, or aquatic and riparian habitats. 
Depending on habitat sensitivity and extent of habitat loss, these activities could cause substantial deg-
radation to native vegetation and fish and wildlife habitat. 

In addition to the direct impacts to vegetation and habitat on-site, well stimulation activities could have 
several direct or indirect impacts to surrounding vegetation and habitat. The extent and significance of 
these indirect impacts, if any, would be dependent on the locations of the activities and any associated 
facilities (e.g., access routes, staging areas, water wells) and the sensitivity of adjacent habitat and the 
fish and wildlife it supports. Depending on the locations of well stimulation activities and any associated 
facilities (e.g., access routes, staging areas, water wells), site preparation or other activities may include 
removing native vegetation and habitat for well pads, drilling equipment, staging areas for supplies and 
materials, vehicle parking areas, road access, and administrative functions. In addition, direct and indirect 
effects of well stimulation activities could cause degradation of native habitat surrounding the work 
areas. The wildlife effects of habitat removal or degradation are described in detail in EIR Section 10.4 
(Impact BIOT-1). 

Subsequent project-specific environmental reviews would be conducted by a Lead Agency to address 
localized impacts once a future well stimulation activity and its site are defined. In the event that a local 
discretionary permit is required, it is likely that its issuer would condition the permit such that potential 
environmental impacts would be minimized. Full and appropriate implementation of these conditions 
would fall under that local agency’s authority and responsibility. DOGGR would act as a Responsible 
Agency under such scenarios, as would CDFW or USFWS, where requirements related to permits would 
fall under the authority and responsibility of those agencies. While the mitigation measures described 
below are stated as DOGGR’s responsibility to require of applicants, where local discretionary permits 
are required, the local Lead Agencies are encouraged to adopt substantially similar measures for these 
same types of impacts. 

Where there would be potentially significant direct impacts to fish and wildlife habitat, Mitigation Mea-
sures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. For 
most well-stimulation treatment activities in the Inglewood Field, impacts to habitat would be less than 
significant (Class III). In cases where mitigation may be necessary, these measures would effectively miti-
gate adverse impacts to wildlife habitat to a less than significant level (Class II). Potential temporary and 
permanent direct impacts to on-site and adjacent off-site habitat would be evaluated, mapped and 
quantified (Mitigation Measure BIOT-1a). Where well stimulation would affect special-status fish and 
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wildlife habitat, its impacts would be reduced through minimization of the on-site effects; biological 
resource monitoring to prevent any additional or inadvertent habitat impacts or document any such 
impacts if they should occur; training workers in requirements for biological resources protection (Miti-
gation Measure BIOT-1b); and managing invasive species to prevent infestations into surrounding habi-
tat. For projects that would directly affect sensitive habitat types (e.g., coastal scrub, bunchgrass grass-
land, oak woodland, or riparian habitat), these effects would be offset through on-site or off-site habitat 
restoration, or off-site habitat compensation (Mitigation Measure BIOT-1c). In sum, these measures 
would minimize direct fish and wildlife habitat loss, to prevent any substantial habitat reduction. In 
cases where remaining fish and wildlife habitat loss is substantial, even with minimization of impacts, 
then habitat replacement through revegetation or compensation would offset the habitat reduction, 
mitigating the impact to less than significant (Class II). 

Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through the invasive species management 
requirement of Mitigation Measure BIOT-1b. This requirement would minimize or prevent the intro-
duction or spread of invasive plants, monitor the site to document invasive weeds, and control any 
invasions that may occur. Invasive species management though this measure would prevent any sub-
stantial habitat reduction caused by invasive species, so that any impact of invasive species would be 
less than significant. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. Dust control measures will prevent well stimula-
tion activities from generating substantial fugitive dust, minimizing any effects of dust on surrounding 
habitat, so that these impacts, if any, would be less than significant. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
the Surface Water Protection Standards (EIR Section 7.5.3) whichMitigation Measure SWR-1b (Surface 
Water Protection) would require siting well stimulation projects 100 feet or farther, wherever fea-
sible, from perennial or intermittent water bodies. This siting standard would avoid most direct 
impacts to surface waters. Where the setback is infeasible, or where other project components may 
affect surface waters, the potential habitat reduction effects would be prevented or mitigated 
through Mitigation Measure BIOT-6a, below. This mitigation measure applies to all State or federal 
jurisdictional waters, generally including intermittent channels or washes; it requires that each project 
adhere to a no net loss standard for wetlands and to minimize impacts to watercourses. These 
requirements would minimize effects to surface hydrology and wetlands for most well stimulation 
activities, so that no substantial effects would occur. Where a project may substantially affect surface 
waters, those effects would be offset or mitigated through the no net loss standard, to less than 
significant. 

 Groundwater and surface water availability are addressed in EIR Section 11.14 and EIR Section 11.15. 
Well stimulation treatment will be subject to groundwater and surface water regulation and mitiga-
tion, and water recycling standards in EIR Section 7.5.1. Groundwater mitigation measures include use 
of recycled, saline, or produced water, and coordination with local groundwater managers and well 
owners to avoid groundwater overdraft (Mitigation Measures GW-1a and GW-1b). Mitigation Mea-
sure SWR-3a (Ensure Adequate Water Availability) requires project-specific surface water analysis to 
ensure that there is a sufficient supply to serve the applicant throughout the duration of the proposed 
well stimulation treatment no adverse impact on fish, wildlife, habitat, recreation, or any downstream 
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users of the water. With adherence to existing regulations and implementation of resource protection 
standards andand the mitigation measures in this EIR, any surface water depletion effects would be 
avoided or minimized, so that no substantial impacts to terrestrial biological resources would occur, 
and the impact would be less than significant. 

 Spills and releases are addressed in Sections 10.13 (Hazards and Hazardous Materials) and 10.22 
(Transportation and Traffic). The applicant will prepare a Spill Contingency Plan (see EIR Section 
10.13), and Mitigation Measure BIOT-2a requires that the Spill Contingency Plan be written in part 
with the goal of reducing potential impacts to wildlife. 

If no native vegetation or habitat is present, Mitigation Measures BIOT-1b and BIOT-1c would not need 
to be implemented. If a project would have temporary impacts to native habitats, those impacts could 
generally be mitigated to a level less than significant by implementing Mitigation Measure BIO-1c. Due 
to local conditions (mild climate, suitable hydrology, and multiple successful local restoration projects), 
these temporary habitat impacts (if any) to sensitive habitats in the Inglewood Field would generally be 
suitable for ecological restoration within a five (5) year period. 

Therefore, impacts to wildlife habitat in the Inglewood Field would generally be less than significant with 
the implementation of the mitigation measures below (Class II). In rare cases, where impacts of a 
project-specific authorization to these resources may remain significant, additional project-specific miti-
gation would be required to reduce Impact BIOT-1 below a significant level (see Appendix D). For exam-
ple, adequate restoration for sensitive habitat may be impracticable or insufficient due to site condi-
tions, or suitable replacement habitat may be unavailable. In these cases, impacts may be significant and 
unavoidable (Class I). 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Surface Water Protection (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability (Full text in EIR Section 10.15.5.) 

MM BIOT-1a Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat. (Full text in EIR 
Section 10.4.5.) 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

Impact BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels. 

The potential population-level fish and wildlife effects of expected well-stimulation activities are 
described in detail in EIR Section 10.4 (Impact BIOT-2) and summarized below. Within the Inglewood Oil 
and Gas Field, the general adverse effects of disturbance, displacement, or mortality would be as 
described in EIR Section 10.4. Special-status wildlife of the Inglewood Field are described in EIR Section 
11.4.3.2. 

Least Bell’s vireo, southwestern willow flycatcher, and California gnatcatcher could occur within the 
Inglewood Field. Numerous other birds, including and special-status birds, may nest on disturbed sites 
and on structures in and around the field, including raptors, shorebirds, waterfowl, and songbirds (EIR 
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Section 11.4.3.2). Other species which could nest within future well stimulation work sites or existing 
structures include burrowing owl, elegant tern, and loggerhead shrike. In addition, several special-status 
reptiles and small mammals could be affected by direct or indirect well-stimulation impacts. 

As described in EIR Section 10.4, well-stimulation treatments could cause disturbance, displacement, or 
mortality of wildlife on the site. These adverse effects would apply to common wildlife species and any 
special-status species that may be present. For most common wildlife, displacement, mortality or injury 
would not cause populations to drop below self-sustaining levels. However, adverse effects to listed or 
fully protected species could jeopardize the population viability and may constitute unauthorized take, 
and would generally be significant under other criteria (Impacts BIOT-3 and BIOT-4). 

In addition, well stimulation activities could contaminate surface water or groundwater if a project 
causes well stimulation fluids, hydrocarbons, or other project-related contaminants to enter surface 
water or groundwater, either on the site or away from the site (e.g., during transportation of project 
materials or wastewater, or from pipeline failure). Surface runoff from the Inglewood Field drains to 
Ballona Creek and then to the Ballona Wetlands and Santa Monica Bay, which both are important fish 
and wildlife habitat areas. 

In addition to potential hazards of hydraulic fracturing fluids, crude oil is deleterious to wildlife. For 
example, birds are harmed by dermal exposure (oiling of feathers), ingestion, and effects on embryos 
when oil contacts egg shells. Surface water contamination, if any, could affect fish, wildlife, or other 
aquatic and wetland resources at the contamination site or downstream. Potential effects to biological 
resources include attraction and ingestion by wildlife, direct toxicity to fish, or damage to plant roots or 
physiology if the contaminant is taken up by plants. Spilled hydraulic fracturing fluid, or returned fluid 
mixed with oil, probably would not behave in the same way as oil (i.e., the hydraulic fracturing fluid 
would generally be water soluble, whereas oil would not). Groundwater contamination, if any, could 
affect biological resources if a groundwater well is used as a water source for wetlands, fisheries, or 
other wildlife benefits (e.g., a water source for managed wetlands or for wildlife drinking). The actual 
distance to seeps, springs, or wells that could be affected will be site-specific, dependent on the ground-
water resource extent and flow characteristics. 

Potential surface water and groundwater quality impacts are described in EIR Section 11.14 (Ground-
water Resources) and Section 11.15 (Surface Water Resources). Well stimulation treatments will be sub-
ject to DOGGR regulation as required under SB 4, other regulation, and mitigation described in EIR Sec-
tions 11.13 (Hazards and Hazardous Materials), 11.14, 11.15, 11.21 (Risk of Upset/Public and Worker 
Safety) and 11.22 (Transportation and Traffic), and Mitigation Measure BIOT-2a. The applicant and oper-
ator must comply with all applicable well stimulation treatment regulations regarding storage and 
handling of well stimulation treatment fluid, additives, and produced water. The applicant will prepare a 
Spill Contingency Plan (see EIR Section 11.15), which will identify and evaluate best available technolo-
gies to respond to spills of hydraulic fracturing fluids and potential spills of these fluids mixed with crude 
oil on land, surface water, and groundwater. 

Under Mitigation Measure BIOT-2a, the Spill Contingency Plan will identify reportable quantities of haz-
ardous materials, will be subject to review by CDFW, will include current contact information for CDFW, 
and the applicant or operator will immediately implement the plan and notify CDFW in the event of any 
unauthorized release of potentially hazardous materials exceeding the thresholds specified in the plan 
or as required by law. In the event of any accidental or unauthorized release of material, debris, or sub-
stance into any river, lake, or stream, the applicant or operator shall notify CDFW within 14 days pursu-
ant to Fish and Game Code Section 1610, Subdivision (b). Mitigation Measures GW-4a and GW-4b 
requires that a well used for well stimulation treatments contains an annular 500-foot cement seal 
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extending across the base of protected groundwater and that the integrity of the seal will prevent 
unintended migration of fluidfull-length seals between casing strings and wellbores. DOGGR regulation, 
as required under SB 4, other water quality regulation, and mitigation measures set forth in this EIR, 
would reduce impacts of surface water or groundwater contamination below a level of significance 
(Class II), those measures in combination with Mitigation Measure BIOT-2a also would reduce any 
potential impacts to biological resources below a level of significance (also Class II). 

With implementation of Mitigation Measures listed below, most well stimulation activities in the Ingle-
wood Field would not cause a fish or wildlife population to drop below self-sustaining levels, and poten-
tial impacts under this criterion would be less than significant. The full text of each measure may be 
found under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 

 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; and 

 BIOT-4b, Minimize Impacts to Protected Birds. 

Taken in combination, Mitigation Measures BIOT-1b and 1c, and BIOT-2a would prevent well stimulation 
activities from causing a population of any common (i.e., non-special-status) fish or wildlife species to 
drop below self-sustaining levels. Due to the greater vulnerability of special-status fish and wildlife pop-
ulations, including listed threatened or endangered species (see Table 11.4-5), additional Mitigation 
Measures BIOT-3a and BIOT-4b are included to ensure that these vulnerable populations would not fall 
below self-sustaining levels. 

Mitigation Measures BIOT-1b and 1c would minimize fish and wildlife habitat impacts and replace or 
offset substantial habitat loss for all local wildlife populations dependent on those habitats. Mitigation 
Measure BIOT-2a would minimize fish and wildlife mortality, injury, or illness through numerous mea-
sures to avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and 
hazardous materials (please see EIR Sections 11.13, 11.15, 11.21 and 11.22 for additional discussion of 
toxic materials, including spill contingency plans). With incorporation of these measures, potential 
mortality or displacement of common fish and wildlife would not cause a population to drop below self-
sustaining levels, and would be adverse but less than significant according to CEQA. 

Potential impacts to rare, threatened, or endangered fish or wildlife, and to special-status fish and wild-
life, would be further mitigated under Mitigation Measures BIOT-3a and BIOT-4b. These measures 
would be required where well stimulation activities could (1) directly or indirectly affect native vegeta-
tion and habitat (based on results of habitat evaluation under Mitigation Measure BIOT-1a) (2) remove 
or disturb a structure potentially suitable for nesting birds or roosting bats; or (3) disturb open ground 
potentially suitable for nesting birds (e.g., California least tern, burrowing owl, or other ground-nesting 
species). Mitigation Measure BIOT-3a would require field surveys and habitat evaluations for special-
status fish and wildlife and protocol surveys as required by CDFW or USFWS for listed species if suitable 
habitat may be present. In addition, it would require applicants to avoid or minimize take of these and 
other protected fish and wildlife, and obtain agency approval for any potential take or displacement of 
listed threatened or endangered, or State candidate species. Mitigation Measure BIOT-4b would avoid 
substantial impacts to birds and their eggs, nestlings, and nests. It would require avoidance of activities 
during the peak nesting season as feasible, or field surveys for nesting birds if activities would take place 
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during bird breeding seasons, and would require that activities avoid disturbance in designated buffer 
areas to avoid take of nesting birds. 

In most cases, implementing these measures, in combination with the measures named above, would 
avoid or mitigate substantial adverse impacts to special-status fish and wildlife populations, including 
any possibility that well stimulation could cause populations to drop below self-sustaining levels 
(Class II). Where well stimulation activities may cause wildlife disturbance and hazards that remain sig-
nificant, even with implementation of these measures (Class I), then additional application-specific miti-
gation would be required (see Appendix D). For example, if proposed activities may present a hazard 
that is specific to a particular wildlife species (California least tern, for example), then additional hazard 
reduction measures may be necessary to avoid or reduce significant impacts. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or 
threatened species. 

Well-stimulation activities in the Inglewood Field could affect endangered, rare, or threatened species of 
fish, wildlife or plants, including State or federally listed threatened or endangered species, depending 
on the specific location of the activities and their on-site and off-site habitat effects. The descriptions of 
potential impacts to fish and wildlife and their habitats are described above under Impacts BIOT-1 and 
BIOT-2, and in EIR Section 10.4. Those descriptions address all fish and wildlife species, and they are 
equally applicable to endangered, rare, or threatened species addressed herein. 

There is only minimal potential for federally or State-listed threatened or endangered plant species to 
occur within the Inglewood Oil and Gas Field, but several special-status plant species may to be present, 
(please refer to EIR Section 11.4.3.2). These include southern tarplant, Nutall’s scrub, southern California 
black walnut, Robinson’s pepper-grass, and the Baldwin Hills population of lance-leaved dudleya. Exam-
ples of adverse effects to endangered, rare, or threatened plants include grading or mowing plants dur-
ing site preparation or other ground-disturbing activities; soil compaction or other habitat effects that 
may prevent seeds from germinating or becoming established; alterations to upstream or downstream 
site hydrology, leading to alteration of special-status plant habitat (e.g., removing surface or soil water 
source, or causing inundation of an upland species occurrence); introduction or facilitation of invasive 
species that may compete with rare plants or alter natural processes; or introduction of substantial dust 
from project activities, interfering with plant physiology. 

Displacement or mortality of endangered, rare, or threatened species, or substantial habitat loss or deg-
radation for these species, would meet this CEQA criterion as significant. Endangered, rare, or threat-
ened species as included in this analysis and Mitigation Measures BIOT-3a and BIOT-3b include the fol-
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lowing categories, defined in Table 11.4-1. Other special-status species, which may not meet this defini-
tion as “endangered, rare, or threatened,” are addressed under Impact BIOT-4. 

 Species listed as threatened or endangered under State or federal Endangered Species Acts (CESA and 
ESA); 

 Rare plants listed under the California Native Plant Protection Act (CNPPA); 

 Species proposed for listing as threatened or endangered, and State or federal candidates for listing 
under CESA or ESA; 

 Fish and wildlife species designated as fully protected under the California Fish and Game Code; 

 Fish and wildlife species designated by CDFW as California Species of Special Concern; and 

 Plant species designated by CDFW and the California Native Plant Society as CRPR 1a, 1b, or 2. 

In addition, any potential take of listed endangered, rare, or threatened species or adverse modification 
of designated critical habitat for federally listed species, would require compliance with CESA, ESA, and 
CNPPA, as applicable. 

In general, potential impacts of well stimulation activities will be recognized as substantial according to 
the following guidelines: 

 Direct or indirect impacts, including take, loss or degradation of occupied habitat, or disturbance that 
may affect normal behavior patterns such as breeding, feeding, sheltering, migration, or dispersal for 
listed threatened or endangered species, candidates for listing, species proposed for listing under 
CESA or ESA, or species designated as fully protected under the Fish and Game Code; 

 Direct impacts including mortality, injury, or loss of occupied (whether year-around or seasonal) habi-
tat for species recognized by CDFW as Species of Special Concern; 

 Direct impacts including mortality, injury, or loss of occupied habitat (whether occupied year-around 
or seasonal) for species designated as “sensitive” or other special designations by State, federal, or 
local land management agencies; 

 Listed threatened or endangered species would be directly or indirectly affected; 

 Plants presumed extinct in California (California Rare Plant Rank [CRPR] 1A) would be directly or indi-
rectly affected; or 

 Ten (10) percent or more of a local occurrence of CRPR 1B or CRPR 2 species would be directly or indi-
rectly affected. 

In some rare cases, Lead Agencies may determine that these project impacts may be less than signifi-
cant, even without mitigation, due to local abundance or new information not considered in the current 
designations. 

With implementation of Mitigation Measures listed below, most well stimulation activities would not 
substantially reduce the number or restrict the range of an endangered, rare, or threatened species, and 
potential impacts under this criterion would be less than significant. The full text of each measure may 
be found under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 
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 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; 

 BIOT-3b, Minimize and Mitigate Impacts to Special-status Plants; and 

 BIOT-4b, Minimize Impacts to Protected Birds. 

Special-status wildlife mitigation. Mitigation Measures BIOT-1b and BIOT-1c would minimize habitat 
impacts and replace or offset substantial habitat loss for all fish and wildlife species. These measures 
would reduce or offset substantial effects to endangered, rare, and threatened species dependent on 
those habitats. Mitigation Measure BIOT-2a would minimize potential mortality, injury, or illness to all 
fish and wildlife, including endangered, rare, and threatened wildlife, through numerous measures to 
avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and hazard-
ous materials. (Please see EIR Section 11.21 for additional discussion of toxic materials, including spill 
contingency plans.) 

Mitigation Measure BIOT-3a would ensure that endangered, rare, or threatened fish or wildlife species, 
should they occur on or near a proposed well stimulation site, would be detected and appropriate mea-
sures taken to prevent or minimize adverse effects to them. The measure would require field surveys 
and habitat evaluations for special-status fish and wildlife including endangered, rare, or threatened 
species, and protocol surveys as required by CDFW or USFWS for listed species. In addition, it would 
require applicants to avoid or minimize take of these and other protected fish and wildlife, and obtain 
agency approval for any potential take or displacement of listed threatened or endangered, or State 
candidate species. Mitigation Measure BIOT-3a includes species-specific details for burrowing owl. Due 
to this species’ conservation status (CDFW designated Species of Special Concern), protection under the 
MBTA and California Fish and Game Code, and its unique behavior, often taking cover within a burrow 
to escape threats (rather than fleeing), special measures to prevent burrowing owl take are needed on 
any project site where it may occur. If burrowing owls are present on or near the site, the applicant will 
implement measures to exclude burrowing owls from the project area, or protect them in place 
throughout project implementation by designating a buffer area where project activities will be avoided. 
Although burrowing owls have not been observed within the Inglewood Field in recent years, they have 
historically nested there and may re-colonize the field in future years; therefore the burrowing owl miti-
gation specified below will be applicable within the Inglewood Oil and Gas Field. 

Mitigation Measure BIOT-4b would avoid substantial impacts to endangered, rare, or threatened birds 
and their eggs, nestlings, and nests. It would require avoidance of activities during the peak nesting 
season as feasible, or field surveys for nesting birds if activities would take place during bird breeding 
seasons, and would require that activities avoid disturbance in designated buffer areas to avoid take of 
nesting birds. Mitigation Measures BIOT-1b and 1c would require minimization of project-related habi-
tat degradation or other effects, and restoration or compensation of habitat supporting endangered, 
rare, and threatened species. 

These measures would reduce most special-status fish and wildlife impacts below a level of significance 
(Class II). Where impacts of proposed well-stimulation activities may remain significant, even with imple-
mentation of these measures (Class I), then additional site-specific mitigation may be required for a pro-
posed single-project authorization (see Appendix D). For example, adequate restoration for special-
status species habitat may be impracticable or insufficient due to site conditions or lengthy restoration 
period, or suitable replacement habitat may be unavailable. 

Special-status plant mitigation: With implementation of BIOT-1a, 1b, and 1-c, and dust control and 
stormwater management requirements detailed in Mitigation Measures AQ-2c (Reduce Emissions from 
Dust-Causing Activities) and SWR-1a (Require Stormwater Pollution Prevention Plan), impacts of well 
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stimulation activities may be reduced below significance. However, even with these measures, signifi-
cant impacts may remain (e.g., grading or removal of special-status plant occurrences; or indirect effects 
of road construction, causing occasional inundation of rare plant occurrences behind road berms). Miti-
gation Measure BIOT-1b would require minimization of project-related habitat degradation or other 
effects, and Mitigation Measure BIOT-1c would require restoration or compensation of habitat sup-
porting special-status species. For State-listed threatened or endangered plants, project applicants 
would be required to comply with CESA to obtain incidental take authorization from CDFW. For federally 
listed threatened or endangered plants or designated critical habitat occurring on federal land or where 
there is another federal nexus (such as federal CWA permitting), project applicants would be required to 
comply with ESA Section 7 to obtain incidental take authorization from USFWS. Mitigation Measure 
BIOT-3b would require applicants to determine whether special-status plants occur on a site and, if they 
are present, develop a project-specific mitigation strategy. 

In combination, these measures would reduce impacts to most special-status plant species below a level 
of significance by avoiding or minimizing impacts; mitigating remaining unavoidable impacts through 
habitat compensation, salvage, reintroduction, or horticultural propagation (or a combination of these); 
and complying with State and federal Endangered Species Acts (Class II). Mitigation Measure BIOT-3b 
provides a series of potential mitigation strategies, so that one or more of them can be applied on a 
project-specific basis, depending on the plants affected, their biology and conservation status, and the 
state of knowledge about their habitat or propagation. Where DOGGR and/or a Lead Agency determines 
that project impacts to special status plants may remain significant, even with implementation of these 
measures (Class I), then additional project-specific mitigation would be required (see Appendix D). For 
example, for many special-status plants, the efficacy of salvage, propagation, or reintroduction are 
unknown, and these measures cannot reliably replace lost plants. Depending on each species’ biology 
and conservation status, these measures may serve only as experimental efforts, and may not mitigate 
actual project impacts. In these cases, DOGGR and/or the Lead Agency may coordinate with CDFW or 
USFWS to design additional project-specific measures to reduce impacts below significance. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-3b Minimize and Mitigate Impacts to Special-status Plants. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special-status species in local or 
regional plans, policies, or regulations, or by CDFW or USFWS. 

Substantial adverse effects to endangered, rare, or threatened fish and wildlife would be identified and 
avoided or mitigated as detailed under Impact BIOT-3. For the most part, the analysis and mitigation 
described therein would also avoid or mitigate substantial adverse effect, either directly or through hab-
itat modifications, on any species identified as a candidate, sensitive, or special-status species in local or 
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regional plans, policies, or regulations, or by CDFW or USFWS. Please refer to that analysis for a full 
description of impacts and mitigation affecting endangered, rare, or threatened species. 

In addition to the endangered, rare, or threatened species addressed in Impact BIOT-3, certain species 
are afforded special conservation status or legal protection under local or regional plans, policies, or reg-
ulations, or by CDFW or USFWS. At the State and federal levels, these species include the following 
regardless of other conservation status: 

 Any species recognized as “sensitive” or as a “special-status species” under local or regional plans, 
policies, or regulations; 

 Furbearers protected under the California Fish and Game Code; 

 Any special-status species included in the current edition of CDFW Special Plants (CDFW, 2014i) or 
Special Animals (CDFW, 2014l) lists not covered under Impact BIOT-3; and 

 Birds, nests, and nestlings, protected under the Migratory Bird Treaty Act and California Fish and Game 
Code. 

Within the Inglewood Field, all birds, including nests, eggs, and nestlings; and other species listed in 
Table 11.4-5 meet one or more of these criteria. Numerous other special-status plants and animals, or 
other species protected under agency policies or regulations, may occur in the Inglewood Field (see 
Tables 11.4-4 and 11.4-5). Should one or more of these occupy a site proposed for well-stimulation 
activities, or are located during the field surveys (see Mitigation Measures BIOT-3a and 3b), the evalua-
tion of significant or substantial impacts would be made on a case-by-case basis, depending on the spe-
cies, and local plans, policies, or regulations. Any take of State-protected furbearers or birds (including 
eggs, nests, and nestlings) would be substantial due to State and federal statutes protecting these species. 
Determination of whether impacts to CRPR 3 or CRPR 4 plants or CDFW-recognized Special Plants or 
Special Animals would be made by DOGGR and/or local Lead Agencies based upon local abundance and 
site-specific considerations such as locally unique characteristics, importance of local “core” populations 
for an otherwise rare species, or “satellite” populations at the margins or outside of the primary geo-
graphic range. 

Impact BIOT-3 describes the potential impacts of well stimulation activities to endangered, rare, or 
threatened species. That description is equally applicable for potential impacts to species identified as a 
candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by 
CDFW or USFWS. In addition, the analysis and application of mitigation measures under Impact BIOT-3 
are fully applicable to most fish, wildlife, and plants falling in the categories listed above. Additional Miti-
gation Measures BIOT-4a and BIOT-4b are recommended here to extend these measures to all special-
status species and to avoid or mitigate impacts to nesting birds. Please refer to Impact BIOT-3 for the 
description and analysis of potential impacts and mitigation of these impacts to all other special-status 
plants and animals. 

Impacts of well stimulation activities to these special-status species would be mitigated as described 
under Impact BIOT-3, with the additional requirement to implement Mitigation Measures BIOT-4a 
and BIOT-4b. Mitigation Measure BIOT-4a extends the survey, analysis, and mitigation requirements for 
endangered, rare, or threatened fish, wildlife, and plants to include all species identified as a candidate, 
sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS. Mitigation Measure BIOT-4b would require field surveys for nesting birds if activities would take 
place during bird breeding seasons, and would require further measures to avoid take of nesting birds. 
In combination, these measures would reduce impacts to most special-status species below a level of 
significance. Where project impacts to special-status species may remain significant, even with imple-
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mentation of these measures, then additional project-specific mitigation would be required (see Appen-
dix D). For example, adequate restoration for special-status species habitat may be impracticable or 
insufficient due to site conditions or lengthy restoration period, or suitable replacement habitat may be 
unavailable. 

MM BIOT-4a Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW 
or USFWS. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

Impact BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, regulations, or by CDFW or 
USFWS. 

Within the Inglewood Field, there are man-made ponds and other wetland or aquatic habitat associated 
with oil field operations and the Kenneth Hahn SRA (EIR Section 11.4.3.2). In some cases, these habitats 
are maintained primarily as recreational amenities; nevertheless, they support native wildlife. Some 
retention basins within the oil and gas production areas support small stands of wetland vegetation 
which may provide limited habitat for wetland birds. Depending on the locations of well stimulation 
activities and any associated facilities (e.g., access routes, staging areas, water wells), site preparation or 
other activities may necessitate removing native vegetation, including riparian habitat or sensitive habi-
tat or natural communities recognized in local or regional plans, policies, regulations, or by CDFW or 
USFWS. In addition, direct and indirect effects of well stimulation activities could cause degradation of 
native riparian habitat or other sensitive natural communities surrounding the work areas. 

Natural communities may be recognized as sensitive or afforded other special conservation status due 
to high natural importance to many species (e.g., riparian or wetlands habitat); dependence of certain 
special-status species on the community as its habitat, including designated critical habitat; or rarity of 
the natural community, due either to inherent rarity or to human-related causes. In the Wilmington 
field, these include coastal scrub, native grasslands, and oak woodlands, as well as riparian habitats. Due 
to local rarity and historic degradation and loss of these habitats, any additional loss for well stimulation 
activities could be a substantial reduction in local extent of the community. For purposes of this analysis, 
sensitive natural communities include the following: 

 Habitat or vegetation that may support special-status plants, fish, or wildlife; 

 Habitat or vegetation meeting criteria as wetlands according to State or federal delineation criteria; 

 Riparian habitat, including any vegetation or habitat that is distinct from surrounding upland habitat, 
and is dependent upon intermittent, seasonal, or perennial soil moisture from a nearby source; 

 Communities recognized by CDFW as sensitive (i.e., marked with an asterisk in the Department’s Nat-
ural Communities List (CDFG, 2010); 

 Habitat designated by USFWS as “critical habitat” for a federally listed threatened or endangered spe-
cies; or 

 Habitat recognized as “essential habitat” for a federally listed species, even if the habitat is excluded 
from the final critical habitat designation. 

Effects to natural communities may be temporary or permanent, as described in Impact BIOT-1. Signifi-
cant temporary or permanent impacts to natural communities in the Inglewood Field result from well 
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stimulation activities or related work (e.g., access routes or staging areas) located outside the areas cur-
rently in use for oil and gas production. No part of the Inglewood Field is currently designated as critical 
habitat. Impacts to riparian habitat located near surface waters would often be prevented through 
implementation of the resource protectionmitigation measures for surface waters (EIR Sections 
7.5.310.15 and 11.15). Where activities would not directly affect sensitive or special-status natural com-
munities, any potential indirect effects would be avoided or mitigated to less than significant through 
monitoring and verification that direct project impacts do not exceed the permitted limits of disturbance 
(see Mitigation Measure BIOT-1a). Where well stimulation and related activities may remove special-
status natural communities, then permanent or temporary habitat loss may be significant and additional 
mitigation such as revegetation or compensation may be required as specified in Mitigation Measures 
BIOT-1b and BIOT-1c. 

In addition to the direct impacts to habitat, well stimulation activities could have several direct or indirect 
impacts to surrounding vegetation and habitat, described in Impact BIOT-1. These impacts may include: 

 Introduction or spread of invasive species; 

 Dust caused by project activities or vegetation removal; 

 Altered local surface hydrology, causing short-term or long-term habitat inundation behind berms, or 
interruption of downstream flow and sediment delivery; or 

 Reduced surface or groundwater availability, caused by pumping from a surface source such as a lake, 
stream, spring, or a groundwater source, reducing surface or soil water availability for wetlands, ripar-
ian, or aquatic habitat. 

The extent and significance of these indirect habitat effects would be dependent on the sensitivity of 
adjacent habitat and the fish and wildlife it supports. Each of these potential indirect impacts would be 
avoided or mitigated to less than significant, as described in Impact BIOT-1 as listed below. 

Subsequent project-specific environmental reviews would be conducted by a Lead Agency to address 
localized impacts once a future well stimulation activity and its site are defined. In the event that a local 
discretionary permit is required, it is likely that its issuer would condition the permit such that potential 
environmental impacts would be minimized. Full and appropriate implementation of these conditions 
would fall under that local agency’s authority and responsibility. DOGGR would act as a Responsible 
Agency under such scenarios, as would CDFW or USFWS, where requirements related to permits would 
fall under the authority and responsibility of those agencies. While the mitigation measures described 
below are stated as DOGGR’s responsibility to require of applicants, where local discretionary permits 
are required, the local Lead Agencies are encouraged to adopt substantially similar measures for these 
same types of impacts. 

Where there would be potentially significant direct impacts to sensitive natural communities, Mitigation 
Measures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. 
For most well-stimulation treatment projects, these measures would effectively mitigate adverse 
impacts to sensitive natural communities to a less than significant level (Class II), as follows. Potential 
temporary and permanent direct impacts to on-site and adjacent off-site habitat would be evaluated, 
mapped and quantified (Mitigation Measure BIOT-1a). Where well stimulation would affect sensitive 
natural communities, its impacts would be reduced through minimization of the on-site effects; biolog-
ical resource monitoring to prevent any additional or inadvertent habitat impacts or document any such 
impacts if they should occur; training workers in requirements for biological resources protection (Miti-
gation Measure BIOT-1b); and managing invasive species to prevent infestations into surrounding habi-
tat. For projects that would directly affect sensitive habitat types, these effects would be offset through 
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on-site or off-site habitat restoration, or off-site habitat compensation (Mitigation Measure BIOT-1c). In 
sum, these measures would minimize direct loss of sensitive natural communities, to prevent any sub-
stantial habitat reduction. Where sensitive natural community loss is substantial, even with minimiza-
tion of impacts, then habitat replacement through revegetation or compensation would offset the habi-
tat reduction, mitigating the impact to less than significant (Class II). 

Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through Mitigation Measure BIOT-1b. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
the Surface Water Protection Standards (EIR Section 7.5.3) and Mitigation Measure SWR-1b (Surface 
Water Protection) and Mitigation Measure BIOT-6a. 

 Groundwater and surface water depletion effects to biological resources are not expected in the 
Inglewood Field. Current operations appear to rely primarily on produced water from oil and gas for-
mations and recycled wastewater purchased from the City of Long Beach (EIR Section 11.14 (Ground-
water Resources)). Therefore, any potential groundwater availability effects of well stimulation activ-
ities in the Inglewood field are not expected to affect wildlife watering sources or habitat. 

Where impacts to these resources may remain significant, additional site-specific mitigation would be 
required to reduce Impact BIOT-5 below a significant level (see Appendix D). For example, adequate res-
toration for sensitive habitat may be impracticable or insufficient due to site conditions or lengthy resto-
ration period; or suitable replacement habitat may be unavailable. In these cases, or if a Lead Agency 
does not implement the recommended measures, impacts may still be significant (Class I). 

Impact BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other means. 

Future activities in the Inglewood Oil and Gas Field could affect wetlands within the field (EIR Section 
11.4.3.2). Please see EIR Section 10.4.3 for more information on wetlands and aquatic habitat. 

Well stimulation activities could affect wetlands as defined by Section 404 of the Clean Water Act. In 
addition, well stimulation activities could affect tributary channels (including seasonally or intermittently 
dry channels) that may not meet the federal definition as wetlands, yet fall under State or federal juris-
dictional criteria as waters of the State or waters of the U.S. Even in the absence of any State or federal 
jurisdiction, the impacts of well stimulation activities to perennial, seasonal, or intermittent wetlands, 
streams, or channels may affect special-status wildlife, local biological diversity, or special-status natural 
communities. 

These impacts could include placing fill material into jurisdictional waters to provide level, dry work 
areas, drill pads, or roadways; constructing roadways, culverts, or other crossing structures across juris-
dictional channels; installing channel armoring (such as riprap) in a channel near a work site to prevent 
flooding or erosion; constructing impoundments or detention basins on jurisdictional channels; grading 
or other site preparation that eliminates or redirects natural runoff; or impacts from spills of hazardous 
materials that may enter jurisdictional waters. In addition to these examples, any other activities that 
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may substantially alter streambeds, or place dredged or fill material in federally jurisdictional waters, 
would be subject to Mitigation Measure BIOT-6a. Potential adverse effects are not limited to wetlands 
or mapped “blueline” streams; similar effects to inshore waters, tidal lands, intermittent channels or 
washes may also be significant. Impacts to waters, including intermittent channels, could also affect 
downstream wetlands, riparian, or aquatic habitat and fish or wildlife found in those downstream habi-
tats. Under Mitigation Measure BIOT-6a a qualified biologist or hydrologist who is familiar with jurisdic-
tional delineation methodology will either recommend completing a jurisdictional delineation and sub-
sequent permitting as needed or will affirm in writing that there is no potential to affect jurisdictional 
waters. In the latter case, the remainder of Mitigation Measure BIOT-6a will not be implemented. 

Surface Water Protection Standards (EIR Section 7.5.3) would Mitigation Measure SWR-1b (Surface 
Water Protection) would require all future well pads where well stimulation would occur to be at least 
100 feet from any navigable body of water or watercourse perennially covered by water and any 
intermittent water bodies regardless of the presence or absence of water. This measure would minimize 
direct impacts of siting well stimulation activities within State or federally jurisdiction waters and wet-
lands. Remaining impacts may result from proposed activities where the 100-foot setback is not feasible, 
or where access routes and other facilities may be sited within or near perennial, seasonal, or 
intermittent wetlands, lakes, or streams. In addition, as part of DOGGR’s proposed permanent 
regulationspermanent regulations for well stimulation treatments, as outlined in Final EIR Section 2.2.23 
(Chronology and Content of the Proposed Permanent Regulations for Well Stimulation 
TreatmentsFuture Regulatory Setting) and most notably in Table 2-67, future oil and gas well stimulation 
treatments would be required to implement a number of additional measures to minimize the potential 
for well failures and surface level leaks and spills, including, but not limited to: Section 1782 (General 
Well Stimulation Requirements) which, among other specifications mandates compliance with all applic-
able requirements of the RWQCB and the DTSC. 

Projects affecting waters of the State or waters of the U.S. will be subject to permitting under the Cali-
fornia Fish and Game Code and federal Clean Water Act (CWA). Each project applicant must prepare and 
submit appropriate applications, notifications, and fees to the USACE (according to Section 404 of the 
CWA), the CDFW (according to Sections 1600–1616 of the California Fish and Game Code) and the Cali-
fornia Regional Water Quality Control Board (according to Section 401 of the CWA). Federal CWA per-
mitting is required for projects that would place dredged or fill material into jurisdictional waters of the 
U.S. State authorization is required if projects would substantially divert or obstruct the natural flow of 
any river, stream, or lake; substantially change or use any material from the bed, channel, or bank of any 
river, stream, or lake; or deposit or dispose of debris, waste, or other material containing crumbled, 
flaked, or ground pavement where it may pass into any river, stream, or lake. Well stimulation activities 
within the Inglewood Field will also be subject to any applicable regulations or measures to avoid or mit-
igate adverse impacts to surface water, described in EIR Sections 11.14 and11.15. These include Mitiga-
tion Measures GW-1a (Use Alternative Water Sources to the Extent Feasible), GW-1b (Minimize Ground-
water Impacts), GW-4a (Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation), GW-4b (Install a Well Seal Across Protected Groundwater for New 
Wells Subject to Well Stimulation Treatments), SWR-1a (Prepare Stormwater Pollution Prevention Plan), 
SWR-2a (Implement Erosion Control Plan), and SWR-3a (Ensure Adequate Water Availability). With com-
pliance with regulations and implementation of mitigation measures, impacts would be less than signifi-
cant (Class II). 

MM BIOT-6a Protect Jurisdictional Waters. (Full text in EIR Section 10.4.5.) 
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Impact BIOT-7 Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites. 

Well stimulation treatment activities could interrupt fish or wildlife movement routes, cause habitat frag-
mentation, or contribute to existing habitat fragmentation at multiple geographic scales. New barriers 
to wildlife movement, such as roads or fences, could interrupt local biological connectivity. Culverts or 
other structures at stream crossings could impair fish movement upstream and downstream. Larger 
scale land use conversions could interfere with fish or wildlife movement among important habitat 
blocks at a regional scale. Minimization or avoidance of large-scale habitat fragmentation is especially 
important as climate change causes habitat alterations. Many species or populations may need to move 
from areas of declining habitat suitability to areas of stable or increasing habitat suitability on a regional 
scale. 

There are no natural landscape blocks or essential connectivity areas within the Inglewood Oil and Gas 
Field (EIR Section 11.4.3.2). The heavily urbanized areas of the Los Angeles Basin separate the Baldwin 
Hills by several miles from other natural open space areas. Ballona Creek provides a potential linkage 
with the Ballona Wetlands, but the channelization of the creek, lack of native vegetation, and surround-
ing urbanization limit the value of the linkage to most wildlife. Habitat within the oil and gas field is also 
fragmented, with pockets of native vegetation interspersed with development, landscaping, and areas 
dominated by non-native weeds, further isolating less mobile species. The active areas of the oil and gas 
field are completely surrounded with chain-link fence, creating a movement barrier for some species. 

Due to the absence of important wildlife movement routes, linkages, or significant natural landscape 
blocks, future activities within the Inglewood Oil and Gas Field would have negligible effects on fish or 
wildlife movement and habitat fragmentation (Class III) and no additional mitigation is proposed. 

Impact BIOT-8 Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance. 

There are several small conservation land areas within the Inglewood Oil and Gas Field, in the Kenneth 
Hahn SRA and community parks with small areas of open space. A large area of conservation land on the 
south side of the oil and gas field encompasses a disjunct portion of the Kenneth Hahn SRA and a 
cemetery special district (EIR Section 11.4.3.2). There are no county-designated Significant Ecological 
Areas (SEAs) or designated critical habitat for federally listed threatened or endangered species within 
the Inglewood Oil and Gas Field. The Los Angeles County Oak Ordinance may be applicable within the 
field. 

Mitigation Measure BIOT-8a (Coordinate with Agencies and Local Jurisdiction Regarding Local Policies 
and Conservation Plans) would ensure that applicants and Lead Agencies confer with local agencies to 
confirm that any such policies or ordinances (including policies or ordinances that may be adopted in the 
future) would not be affected by well stimulation treatments. Where proposed well stimulation activi-
ties may conflict with local conservation policies or ordinances, the applicant will be required to incorpo-
rate design features, conservation measures, or mitigation into the project proposal to conform to 
applicable policies or ordinances. Mitigation Measure BIOT-8a would be required for all project-specific 
authorizations in the Inglewood Oil and Gas Field. This mitigation will reduce any potential impact to 
local policies, ordinances, and conservation plans to a less than significant level (Class II). 

MM BIOT-8a Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and Conser-
vation Plans. (Full text in EIR Section 10.4.5.) 
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Impact BIOT-9 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Commu-
nity Conservation Plan, or other approved local, regional, or state habitat conserva-
tion plan. 

Natural Community Conservation Plans (NCCPs) or Habitat Conservation Plans (HCPs) and similar plans 
have been adopted or are in preparation for biological resource conservation in certain areas. These 
conservation plans generally permit incidental take of State or federally listed species for specific activi-
ties, identified in each plan. Authorized incidental take is mitigated by measures specified in each plan; 
these measures generally include habitat conservation and management to offset permitted take. The 
conservation plan conditions are applicable to plan participants (generally including land use agencies or 
private entities). Depending on specific locations and applicable plans, well stimulation activities could 
conflict with adopted NCCPs, HCPs, or similar conservation plans. An example of such conflict could be 
the proposed siting of well stimulation activities within an area designated under an NCCP or HCP for 
species conservation. If the applicant and regulatory agency are not signatories to the NCCP or HCP, the 
well stimulation activities would not be subject to the plan’s conservation requirements and could inter-
fere with the plan’s success. If the proposed well stimulation activities would eliminate habitat that con-
tributes to the conservation goals of covered species under an NCCP or HCP, then CDFW or USFWS may 
find that the habitat impacts of the well stimulation activities would necessitate new or revised condi-
tions to offset the impacts and achieve the net conservation benefits originally called for in the NCCP or 
HCP. These revisions to incidental take permit conditions could affect permittees throughout the NCCP 
or HCP area. 

There are no major Natural Community Conservation Plans (NCCPs), Habitat Conservation Plans (HCPs), 
or similar plans that have been adopted or are in preparation for biological resource conservation in the 
Inglewood Oil and Gas Field. There may be small, project-specific HCPs or NCCPs, or local conservation 
or open space plans within the area (CDFW, 2014d). 

Mitigation Measure BIOT-9a (Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, 
and Other Conservation Plans) is required to ensure that applicants and Lead Agencies confirm that no 
well stimulation treatments would not conflict with such plans. It would avoid plan conflicts by requiring 
coordination among applicants, DOGGR, other Lead Agencies (if any), and conservation plan permittees, 
to incorporate the goals, objectives, and conservation measures (e.g., design criteria for ecological pre-
serves) of the affected NCCP, HCP, or other local conservation plan into the proposed activities. The 
coordinating entities will identify any potential conflicts and resolve them through conformance with 
applicable conservation plan conditions. Where proposed well stimulation activities may conflict with 
conservation plans, the applicant will be required to incorporate design features, conservation mea-
sures, or mitigation into the proposal to conform to the plan’s goals, objectives, and conservation mea-
sures. In some cases, the applicant or Lead Agency may obtain status as a “participating special entity” 
contributing to plan implementation, under which subsequent project activities could be approved as 
“covered activities” under an existing NCCP or HCP. 

In some cases, an NCCP, HCP, or similar conservation plan may be in its early planning phase or in prepa-
ration, but not yet adopted. Conflict, if any, with a conservation plan that has not been adopted would 
not meet criteria as a significant impact according to CEQA. However, new land use approvals, including 
well stimulation activities, could affect future development of the conservation plan. Mitigation Mea-
sure BIOT-9a would require DOGGR to review any draft NCCP, HCP, or similar conservation plan for any 
application for proposed well stimulation activities or off-site components and any off-site surface 
waters or groundwater discharges, proposed within the planning area for any NCCP, HCP, or similar con-
servation plan still in preparation. Under Mitigation Measure BIOT-9a, DOGGR would disclose and ana-
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lyze any potential effects of the proposed well stimulation activity on the draft conservation plan in any 
Negative Declaration, Mitigated Negative Declaration, or Environmental Impact Report for the proposed 
activities, or would require a review of such potential impacts as part of a complete application for a 
well stimulation treatment permit. In some cases, the applicant or Lead Agency may obtain status as a 
“participating special entity” contributing to plan implementation, under which subsequent project 
activities could be approved as “covered activities” once an NCCP or HCP is approved. 

MM BIOT-9a  Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and Other 
Conservation Plans. (Full text in EIR Section 10.4.5.) 

Impact BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Well stimulation treatments statewide, including treatments within the Inglewood Oil and Gas Field, 
would generate greenhouse gas emissions that contribute to global climate change. The effects of global 
climate change, in turn, affect biological diversity, as described in EIR Section 10.4.3 and, for the Ingle-
wood Field, in EIR Section 11.4.3.2. 

Global climate change is expected to affect biological resources in many ways including increasing tem-
perature and consequent vegetation and habitat changes in the Inglewood Field (EIR Sections 10.4 and 
11.4.3.2). These effects would be attributed to worldwide climate change, rather thanincluding to the 
project’s contribution to greenhouse gases from well stimulation activities in the Inglewood Field. 

Well stimulation treatments are subject to regulations for greenhouse gas emissions, and may be sub-
ject to mitigation measures, as described in EIR Sections 11.3 and 11.12. The regulatory requirements 
(e.g., cap-and-trade rules) and recommended mitigation measures would reduce the contribution of 
well stimulation activities to global climate change. The contribution of well stimulation activities within 
just the Inglewood Oil and Gas Field to global climate change would be less than significantsignificant 
and unavoidable (Class III). See EIR Section 11.12 (Greenhouse Gas Emissions) for more detail. 

Retention of biological connectivity and facilitation of wildlife movement among habitat areas is the pri-
mary mitigation strategy to minimize expected effects of global climate change to biological resources. 
Wildlife movement and biological connectivity within the Inglewood Field are described in EIR Section 
11.4.3.2, and potential impacts to these resources are addressed in Impact BIOT-7, above. Due to (1) the 
less than significant climate change effects of the Inglewood Field project component, (2) extensive 
incompatible surrounding land uses, and (3) absence of substantial habitat areas within the Inglewood 
Field, the potential project impacts to connectivity and wildlife movement within the Inglewood Oil and 
Gas Field would not be significant. PTherefore, any effects to biodiversity resulting from greenhouse gas 
emissions from well stimulation activities in the Inglewood Oil and Gas Fieldotential impacts of green-
house gases to biological resources from well stimulation activities in the Inglewood Oil and Gas Field 
would be less than significant and unavoidable (Class III). 

11.4.5.3 Study Region 2: Sespe Oil and Gas Field 

This subsection describes at a programmatic level the expected direct and indirect impacts of well stim-
ulation treatment within the Sespe Oil and Gas Field, with application of DOGGR’s proposed regulations 
for well stimulation, and recommends mitigation measures to avoid, minimize, rectify, reduce over time, 
or compensate for those impacts. A proposal to drill eight (8) new wells in the Sespe field over a 2-year 
period, and complete each well using hydraulic fracturing treatment, is now under review by the U.S. 
Forest Service and BLM. The proposal also includes new pipelines and other infrastructure (see EIR Sec-
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tion 11.0). Future oil and gas production activities in the Sespe field are expected to continue at a similar 
rate over the coming 25 years. 

The Monterey Formation crops out in the southeastern Sespe Oil and Gas Field and dips beneath the 
Fillmore Subbasin south of the field, forming the deep syncline associated with one of the Monterey 
plays (see also Figure 10.14-2 for the location of Sespe Oil and Gas Field). Well stimulation in the Monte-
rey Formation can take up to 20 stages, 10 million gallons of water, and 6 months to complete. 

In general, biological resources impacts of future well stimulation treatments within the Sespe Oil and 
Gas Field are expected to be comparable to the descriptions of potential impacts statewide in EIR Sec-
tion 10.4. The Sespe field consists of disturbed areas (e.g., drill pads, access roads, and other infrastruc-
ture) intermixed with undisturbed natural open space. Existing and future drill sites could be located in 
previously disturbed areas, or could necessitate new grading and site preparation and consequent dis-
turbance to biological resources (e.g., habitat removal). There are numerous special-status plants and 
animals in the Sespe field that could be directly or indirectly affected by future site preparation for well 
stimulation treatments. Impacts, if any, to these resources would be dependent on season and location 
of any particular well stimulation treatment or related activity (i.e., site preparation, drilling, and 
ancillary activities for the purpose of well stimulation treatment). 

Potential impacts of well stimulation treatment in the Sespe Oil and Gas Field may range from less than 
significant (Class III) to significant and unavoidable (Class I). In most cases, potentially significant impacts 
can be mitigated to a level less than significant (Class II) by implementing the mitigation measures rec-
ommended in EIR Section 10.4. To the extent that each potential impact and recommended mitigation 
measure may be applicable within the Sespe field, it is briefly summarized below. Please refer to EIR 
Section 10.4 for more detailed explanation of each potential impact and the full text of each recom-
mended mitigation measure. 

The impacts described below are also listed as a checklist in EIR Appendix D. For each project, the appli-
cant or Lead Agency will complete the checklist to document whether project-specific impacts would be 
mitigated to a less than significant level by implementing the mitigation measures included herein, or if 
additional mitigation may be necessary. For any well stimulation treatment project, should DOGGR or 
another Lead Agency determine that additional environmental review would be required under CEQA, 
the Lead Agency shall consult with CDFW (in its role as a responsible or trustee agency) to obtain recom-
mendations as to whether an additional EIR or Negative Declaration should be prepared. 

Impact BIOT-1 Substantially reduce the habitat of a fish or wildlife species. 

There is an abundance of native vegetation and habitat in the Sespe Oil and Gas Field, including several 
vegetation communities of special conservation concern as described in EIR Section 11.4.3.3. Common 
habitat types include coastal sage scrub, chaparral, oak and walnut woodlands, and bunchgrass grass-
lands. The roads, pads, and developed areas now in use for oil and gas production have been cleared of 
vegetation, but surrounding habitat is generally intact. Depending on the locations of well stimulation 
treatment projects and any associated facilities (e.g., access routes, staging areas, water wells), site 
preparation may include removing native vegetation and habitat for well pads, drilling equipment, stag-
ing areas for supplies and materials, vehicle parking areas, road access, and administrative functions. 

In addition to the direct impacts to native vegetation and habitat, well stimulation treatment projects 
could have several direct or indirect impacts to surrounding vegetation and habitat. These impacts may 
include introduction or spread of invasive species; dust caused by project activities or vegetation 
removal; altered local surface hydrology, such as habitat behind berms or interruption of downstream 
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flow and sediment delivery; wildlife disturbance from noise, lighting, dust, vehicle traffic; or “subsidies” 
(e.g., project-related food, water, or habitat alterations) to pest animals or predators. The extent and 
significance of these indirect habitat effects would be dependent on the sensitivity of adjacent habitat 
and the fish and wildlife it supports. In combination, the removal or degradation of vegetation and habi-
tat, as well as indirect effects to habitat, could significantly affect fish and wildlife. 

Future well stimulation treatment activities (and associated disturbance) may be located on sites that 
are already in industrial use such as operating well pads or other production-related disturbed lands. 
Well stimulation treatment activities on such heavily disturbed sites would generally have less effect on 
native vegetation and habitat than activities within or adjacent to natural habitatlocated on sites with 
little native habitat value would not have significant impacts to native vegetation and habitat. These 
project locations would include sites already in industrial use such as operating well pads or other 
production-related disturbed lands with limited habitat value for native fish and wildlife. 

Subsequent environmental reviews for single-project authorizations would be conducted by a Lead 
Agency to address localized impacts once a future well stimulation activity and its site are defined. In the 
event that a local discretionary permit is required, it is likely that its issuer would condition the permit 
such that potential environmental impacts would be minimized. Full and appropriate implementation of 
these conditions would fall under that local agency’s authority and responsibility. In addition, any 
requirements related to permits from CDFW or USFWS would fall under the authority and responsibility 
of those agencies. 

Where there would be potentially significant direct impacts to fish and wildlife habitat, Mitigation Mea-
sures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. In 
cases where mitigation may be necessary, these measures would effectively mitigate adverse impacts to 
wildlife habitat to a less than significant level (Class II). 

Where vegetation and habitat affected by a single-project authorization has no special conservation 
status or potential to support special-status fish or wildlife, the impact would be mitigated through mon-
itoring and verification that direct project impacts do not exceed the permitted limits of disturbance. 
Monitoring and verification are required by Mitigation Measures BIOT-1a (Evaluate Impacts to Native 
Vegetation and Habitat) and BIOT-1b (Minimize Impacts to Native Vegetation and Habitat). For native 
habitats without special conservation status and not supporting special-status species, these measures 
would reduce the impact to a less than significant level (Class II). 

Where projects may remove sensitive vegetation or special-status species habitat, then permanent or 
temporary habitat loss may be significant and additional mitigation such as revegetation or compensa-
tion may be required, as recommended in Mitigation Measure BIOT-1c (Replace or Offset Sensitive Habit 
Loss). If a project would have temporary impacts to sensitive habitat types (e.g., coastal scrub, 
bunchgrass grassland, oak or walnut woodland, or riparian habitat), those impacts could generally be 
mitigated to a level less than significant by implementing ecological restoration (see Mitigation Measure 
BIOT-1c). Due to the local mild Mediterranean climate, sensitive habitats in the Sespe field would gene-
rally be suitable for ecological restoration to mitigate these temporary habitat impacts (if any) within a 
five (5) year period. In most cases, these measures would reduce impacts to less than significant 
(Class II). In sum, these measures would minimize direct fish and wildlife habitat loss, to prevent any 
substantial habitat reduction. 

The Sespe Oil and Gas Field contains extensive areas of important habitat and special-status vegetation 
(in contrast with the Wilmington and Inglewood fields). In some rare cases, suitable off-site replacement 
or restoration habitat may not available for sensitive vegetation or special-status species habitat and, 
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if so, Mitigation Measure BIOT-1c may be infeasible. For example, if site conditions preclude effective 
habitat restoration within a few years, or if suitable compensation habitat is not available from a willing 
seller, then Mitigation Measure BIOT-1c may be infeasible. If BIOT-1c is found to be infeasible the habi-
tat loss or degradation may be significant and unavoidable (Class I). 

Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through the invasive species management 
requirement of Mitigation Measure BIOT-1b. This requirement would minimize or prevent the intro-
duction or spread of invasive plants, monitor the site to document invasive weeds, and control any 
invasions that may occur. Invasive species management though this measure would prevent any sub-
stantial habitat reduction caused by invasive species, so that any impact of invasive species would be 
less than significant. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. Dust control measures will prevent well stimula-
tion activities from generating substantial fugitive dust, minimizing any effects of dust on surrounding 
habitat, so that these impacts, if any, would be less than significant. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
implementation of Mitigation Measure SWR-1b (Surface Water Protection),the Surface Water Protec-
tion Standards (EIR Section 7.5.3) which would require siting well stimulation projects 100 feet or 
farther, wherever feasible, from perennial or intermittent water bodies. This siting standard would 
avoid most direct impacts to surface waters. Where the setback is infeasible, or where other project 
components may affect surface waters, the potential habitat reduction effects would be prevented or 
mitigated through Mitigation Measure BIOT-6a, below. This mitigation measure applies to all State or 
federal jurisdictional waters, generally including intermittent channels or washes; it requires that each 
project adhere to a no net loss standard for wetlands and to minimize impacts to watercourses. These 
requirements would minimize effects to surface hydrology and wetlands for most well stimulation 
activities, so that no substantial effects would occur. Where a project may substantially affect surface 
waters, those effects would be offset or mitigated through the no net loss standard, to less than 
significant. 

 Groundwater and surface water availability are addressed in EIR Section 11.14 and EIR Section 11.15. 
Well stimulation treatment will be subject to groundwater and surface water regulation and mitiga-
tion, and water recycling standards in EIR Section 7.5.1. Groundwater mitigation measures include use 
of recycled, saline, or produced water, and coordination with local groundwater managers and well 
owners to avoid groundwater overdraft (Mitigation Measures GW-1a and GW-1b). Mitigation Mea-
sure SWR-3a (Ensure Adequate Water Availability) requires project-specific surface water analysis to 
ensure that there is a sufficient supply to serve the applicant throughout the duration of the proposed 
well stimulation treatmentno adverse impact on fish, wildlife, habitat, recreation, or any downstream 
users of the water. With adherence to existing regulations and implementation of resource protection 
standards andthe mitigation measures in this EIR, any surface water depletion effects would be 
avoided or minimized, so that no substantial impacts to terrestrial biological resources would occur, 
and the impact would be less than significant. 

 Spills and releases are addressed in Sections 10.13 (Hazards and Hazardous Materials) and 10.22 
(Transportation and Traffic). The applicant will prepare a Spill Contingency Plan (see EIR Section 
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10.13), and Mitigation Measure BIOT-2a requires that the Spill Contingency Plan be written in part 
with the goal of reducing potential impacts to wildlife. 

If no native vegetation or habitat is present, Mitigation Measures BIOT-1b and BIOT-1c would not need 
to be implemented. If a project would have temporary impacts to native habitats, those impacts could 
generally be mitigated to a level less than significant by implementing Mitigation Measure BIO-1c. Due 
to local conditions (mild climate, suitable hydrology, and multiple successful local restoration projects), 
these temporary habitat impacts (if any) to sensitive habitats in the Sespe field would generally be suit-
able for ecological restoration within a five (5) year period. 

Therefore, impacts to wildlife habitat in the Sespe field would generally be less than significant with the 
implementation of the mitigation measures below (Class II). In rare cases, where impacts of a project-
specific authorization to these resources may remain significant, additional project-specific mitigation 
would be required to reduce Impact BIOT-1 below a significant level (see Appendix D). For example, ade-
quate restoration for sensitive habitat may be impracticable or insufficient due to site conditions, or 
suitable replacement habitat may be unavailable. In these cases, impacts may be significant and 
unavoidable (Class I). 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM BIOT-1a Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat. (Full text in EIR 
Section 10.4.5.) 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

Impact BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels. 

The Sespe Oil and Gas Field (in contrast with the Wilmington and Inglewood fields) contains extensive 
natural habitat areas and supports fish and wildlife populations that are at risk of falling below self-
sustaining levels. Within the Sespe field, the potential population-level effects of well-stimulation activi-
ties would be as described in EIR Section 10.4 (Impact BIOT-2), and these effects generally would be mit-
igated through the measures identified in that section and repeated below. Several additional mitigation 
measures are specified for the Sespe field to avoid or mitigate potential project impacts to California 
condors, southern steelhead, and Nelson’s bighorn sheep. 

Special-status fish and wildlife of the Sespe field are described in EIR Section 11.4.3.3. Numerous birds, 
including listed and special-status birds, use the disturbed sites and structures in and around the Sespe 
field. Due to its State and federal endangered species status, large home ranges, and curiosity, the Cali-
fornia condor is the most important special-status bird that could be found on well-stimulation sites. 
Similarly, the fully protected Nelson’s bighorn sheep and ringtail occur in the area and may at times be 
found on or near well stimulation sites. Nelson’s bighorn sheep could be at risk of contracting domestic 
livestock diseases through direct or indirect exposure from well stimulation workers. Other special-
status species which could nest within or near future well stimulation work sites or existing structures 
include least Bell’s vireo, willow flycatcher, burrowing owl, and loggerhead shrike. The Sespe Creek 
watershed supports or may support populations of listed and special-status aquatic species, including 
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southern steelhead, arroyo toad, and California red-legged frog. EIR Section 11.4.3.3 provides further 
details on these and other special-status species in the Field. 

As described in EIR Section 10.4, well-stimulation treatments could cause disturbance, displacement, or 
mortality of fish and wildlife. These adverse effects would apply to common fish and wildlife species and 
any special-status species that may be present. For most common fish and wildlife, disturbance, dis-
placement, mortality, or injury would not cause populations to drop below self-sustaining levels. How-
ever, adverse effects to listed or fully protected species could jeopardize the population viability and 
may constitute unauthorized take, and would generally be significant under other criteria (Impacts 
BIOT-3 and BIOT-4). 

In addition, well stimulation activities could contaminate surface water or groundwater if a project causes 
well stimulation fluids, hydrocarbons, or other project-related contaminants to enter surface water or 
groundwater, either on the site or away from the site (e.g., during transportation of project materials or 
wastewater, or from pipeline failure). Surface runoff from the Sespe field drains to Sespe Creek and the 
Santa Clara River, which are important fish and wildlife habitat areas. Seneca Resources Corporation 
(Seneca) is the primary well owner. Its wells generate an average of 430,700 barrels of produced water 
per year. This produced water is used in hydraulic fracturing or disposed of in injection wells (EIR Section 
11.0 and EIR Section 11.14). 

In addition to potential hazards of hydraulic fracturing fluids, crude oil is deleterious to wildlife. For 
example, birds are harmed by dermal exposure (oiling of feathers), ingestion, and effects on embryos 
when oil contacts egg shells. Surface water contamination, if any, could affect fish, wildlife, or other 
aquatic and wetland resources at the contamination site or downstream. Potential effects to biological 
resources include attraction and ingestion by wildlife, direct toxicity to fish, or damage to plant roots or 
physiology if the contaminant is taken up by plants. Spilled hydraulic fracturing fluid, or returned fluid 
mixed with oil, probably would not behave in the same way as oil (i.e., the hydraulic fracturing fluid 
would generally be water soluble, whereas oil would not). Groundwater contamination, if any, could 
affect biological resources if a groundwater well is used as a water source for wetlands, fisheries, or 
other wildlife benefits (e.g., a water source for managed wetlands or for wildlife drinking). The actual 
distance to seeps, springs, or wells that could be affected will be site-specific, dependent on the ground-
water resource extent and flow characteristics. 

Potential surface water and groundwater quality impacts are described in EIR Sections 11.14 (Ground-
water Resources) and 11.15 (Surface Water). Well stimulation treatments will be subject to DOGGR reg-
ulation as required under SB 4, other regulation, and mitigation described in EIR Sections 11.13 (Hazards 
and Hazardous Materials, 11.14, 11.15, 11.21 (Risk of Upset/Public and Worker Safety) and 11.22 (Trans-
portation and Traffic), and Mitigation Measure BIOT-2a. The applicant and operator must comply with 
all applicable well stimulation treatment regulations regarding storage and handling of well stimulation 
treatment fluid, additives, and produced water. The applicant will prepare a Spill Contingency Plan (see 
EIR Section 11.13), which will identify and evaluate best available technologies to respond to spills of 
hydraulic fracturing fluids and potential spills of these fluids mixed with crude oil on land, surface water, 
and groundwater. 

Under Mitigation Measure BIOT-2a, the Spill Contingency Plan will identify reportable quantities of haz-
ardous materials, will be subject to review by CDFW, will include current contact information for CDFW, 
and the applicant or operator will immediately implement the plan and notify CDFW in the event of any 
unauthorized release of potentially hazardous materials. In the event of any accidental or unauthorized 
release of material, debris, or substance into any river, lake, or stream, the applicant or operator shall 
notify CDFW within 14 days pursuant to Fish and Game Code Section 1610, Subdivision (b). Mitigation 
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Measures GW-4a and GW-4b requires that a well used for well stimulation treatments contains an 
annular 500-foot cement seal extending across the base of protected groundwater and that the integrity 
of the seal will prevent unintended migration of fluidfull-length seals between casing strings and 
wellbores. DOGGR regulation, as required under SB 4, other water quality regulation, and mitigation 
measures set forth in this EIR, would reduce impacts of surface water or groundwater contamination 
below a level of significance (Class II), those measures in combination with Mitigation Measure BIOT-2a 
also would reduce any potential impacts to biological resources below a level of significance (also 
Class II). 

With implementation of Mitigation Measures identified in EIR Section 10.4 (listed below), and additional 
Mitigation Measures identified specifically for the Sespe field, most well stimulation activities in the 
Sespe field would not cause a fish or wildlife population to drop below self-sustaining levels, and poten-
tial impacts under this criterion would be less than significant. The full text of each measure may be 
found under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 

 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; 

 BIOT-4b, Minimize Impacts to Protected Birds; and 

 BIOT-7a, Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement. 

The following additional measures are identified to avoid or mitigate species at risk that could be 
affected by well stimulation in the Sespe Oil and Gas Field. 

 BIOT-2b, California Condor Protection Measures; and 

 BIOT-2c, Nelson’s Bighorn Sheep Protection Measures. 

Taken in combination, Mitigation Measures BIOT-1b and 1c, BIOT-2a, and BIOT-7a would prevent most 
well stimulation activities from causing a population of any common (i.e., non-special-status) fish or 
wildlife species to drop below self-sustaining levels. Due to the greater vulnerability of special-status fish 
and wildlife populations, including listed threatened or endangered species (see Table 11.4-7), addi-
tional Mitigation Measures BIOT-2b, BIOT-2c, BIOT-3a and BIOT-4b are included to ensure that these 
vulnerable populations would not fall below self-sustaining levels. 

Mitigation Measures BIOT-1b and 1c would minimize fish and wildlife habitat impacts and replace or 
offset substantial habitat loss for all local wildlife populations dependent on those habitats. Mitigation 
Measure BIOT-2a would minimize fish and wildlife mortality, injury, or illness through numerous mea-
sures to avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and 
hazardous materials (please see EIR Sections 11.13 and 11.21 for additional discussion of toxic materials, 
including spill contingency plans). Mitigation Measure BIOT-7a would avoid or mitigate any fish or wild-
life access barriers caused by well stimulation activities, so that barriers, if any, would not cause popula-
tions to drop below self-sustaining levels. With incorporation of these measures, potential mortality, dis-
placement, or access barriers for common fish and wildlife would not cause a population to drop below 
self-sustaining levels, and would be adverse but less than significant according to CEQA. 

Potential impacts to rare, threatened, or endangered fish or wildlife, and to special-status fish and wild-
life, would be further mitigated under Mitigation Measures BIOT-2b, BIOT-2c, BIOT-3a, and BIOT-4b. 
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Mitigation Measures BIOT-2b and BIOT-2c provide specific work site requirements to monitor for pres-
ence of California condor and Nelson’s bighorn sheep, avoid any disturbance to either species, prevent 
litter or microtrash that may affect California condors, and prevent any potential introduction of domestic 
livestock disease to Nelson’s bighorn sheep. 

Mitigation Measures BIOT-3a and BIOT-4b would be required where well stimulation activities could (1) 
directly or indirectly affect native vegetation and habitat (based on results of habitat evaluation under 
Mitigation Measure BIOT-1a) (2) remove or disturb a structure potentially suitable for nesting birds or 
roosting bats; or (3) disturb open ground potentially suitable for nesting birds (e.g., California least tern, 
burrowing owl, or other ground-nesting species). Mitigation Measure BIOT-3a would require field sur-
veys and habitat evaluations for special-status fish and wildlife and protocol surveys as required by 
CDFW or USFWS for listed species if suitable habitat may be present. In addition, it would require appli-
cants to avoid or minimize take of these and other protected fish and wildlife, and obtain agency 
approval for any potential take or displacement of listed threatened or endangered, or State candidate 
species. Mitigation Measure BIOT-4b would avoid substantial impacts to birds and their eggs, nestlings, 
and nests. It would require avoidance of activities during the peak nesting season as feasible, or field 
surveys for nesting birds if activities would take place during bird breeding seasons, and would require 
that activities avoid disturbance in designated buffer areas to avoid take of nesting birds. 

In most cases, implementing these measures, in combination with the measures named above, would 
avoid or mitigate substantial adverse impacts to special-status fish and wildlife populations, including 
any possibility that well stimulation could cause populations to drop below self-sustaining levels 
(Class II). Where well stimulation activities may cause wildlife disturbance and hazards that remain sig-
nificant, even with implementation of these measures (Class I), then additional application-specific miti-
gation would be required (see Appendix D). For example, if proposed activities may present a hazard 
that is specific to a particular wildlife species (California least tern, for example), then additional hazard 
reduction measures may be necessary to avoid or reduce significant impacts. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-2b California Condor Protection Measures. (Full text in EIR Section 10.4.5.) 

MM BIOT-2c Nelson’s Bighorn Sheep Protection Measures. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or 
threatened species. 

Well-stimulation activities in the Sespe field could affect endangered, rare, or threatened species of fish, 
wildlife or plants, including State or federally listed threatened or endangered species, depending on the 
specific location of the activities and their on-site and off-site habitat effects. The descriptions of poten-
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tial impacts to fish and wildlife and their habitats are described above under Impacts BIOT-1 and BIOT-2, 
and in EIR Section 10.4. Those descriptions address all fish and wildlife species, and they are equally 
applicable to endangered, rare, or threatened species addressed herein. 

Special-status plant species may be present on and around well stimulation sites in the Sespe field, 
possibly including listed threatened or endangered species such as San Fernando Valley spineflower, 
Santa Susana tarplant, slender-horned spineflower, Conejo dudleya, California Orcutt grass, or Lyon’s 
pentachaeta. Other special-status plants potentially occurring in the Sespe field are listed in Table 
11.4-6. For further details, please refer to EIR Section 11.4.3.3. Examples of adverse effects to endan-
gered, rare, or threatened plants include grading or mowing plants during site preparation or other 
ground-disturbing activities; soil compaction or other habitat effects that may prevent seeds from 
germinating or becoming established; alterations to upstream or downstream site hydrology, leading to 
alteration of special-status plant habitat (e.g., removing surface or soil water source, or causing 
inundation of an upland species occurrence); introduction or facilitation of invasive species that may 
compete with rare plants or alter natural processes; or introduction of substantial dust from project 
activities, interfering with plant physiology. 

Displacement or mortality of endangered, rare, or threatened species, or substantial habitat loss or deg-
radation for these species, would meet this CEQA criterion as significant. Endangered, rare, or threat-
ened species as included in this analysis and Mitigation Measures BIOT-3a and BIOT-3b include the fol-
lowing categories, defined in Table 11.4-1. Other special-status species, which may not meet this defini-
tion as “endangered, rare, or threatened,” are addressed under Impact BIOT-4. 

 Species listed as threatened or endangered under State or federal Endangered Species Acts (CESA and 
ESA); 

 Rare plants listed under the California Native Plant Protection Act (CNPPA); 

 Species proposed for listing as threatened or endangered, and State or federal candidates for listing 
under CESA or ESA; 

 Fish and wildlife species designated as fully protected under the California Fish and Game Code; 

 Fish and wildlife species designated by CDFW as California Species of Special Concern; and 

 Plant species designated by CDFW and the California Native Plant Society as CRPR 1a, 1b, or 2. 

In addition, any potential take of listed endangered, rare, or threatened species or adverse modification 
of designated critical habitat for federally listed species, would require compliance with CESA, ESA, and 
CNPPA, as applicable. 

In general, potential impacts of well stimulation activities will be recognized as substantial according to 
the following guidelines: 

 Direct or indirect impacts, including take, loss or degradation of occupied habitat, or disturbance that 
may affect normal behavior patterns such as breeding, feeding, sheltering, migration, or dispersal for 
listed threatened or endangered species, candidates for listing, species proposed for listing under 
CESA or ESA, or species designated as fully protected under the Fish and Game Code; 

 Direct impacts including mortality, injury, or loss of occupied (whether year-around or seasonal) habi-
tat for species recognized by CDFW as Species of Special Concern; 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.4 BIOLOGICAL RESOURCES: TERRESTRIAL ENVIRONMENT 

June 2015 11.4-123 Final EIR 

 Direct impacts including mortality, injury, or loss of occupied habitat (whether occupied year-around 
or seasonal) for species designated as “sensitive” or other special designations by State, federal, or 
local land management agencies; 

 Listed threatened or endangered species would be directly or indirectly affected; 

 Plants presumed extinct in California (California Rare Plant Rank [CRPR] 1A) would be directly or indi-
rectly affected; or 

 Ten (10) percent or more of a local occurrence of CRPR 1B or CRPR 2 species would be directly or indi-
rectly affected. 

In some rare cases, Lead Agencies may determine that these project impacts may be less than signifi-
cant, even without mitigation, due to local abundance or new information not considered in the current 
designations. 

With implementation of mitigation measures listed below, most well stimulation activities would not 
substantially reduce the number or restrict the range of an endangered, rare, or threatened species, and 
potential impacts under this criterion would be less than significant. The full text of each measure may 
be found under each respective impact (BIOT-1 through BIOT-7). 

 BIOT-1b, Minimize Impacts to Native Vegetation and Habitat; 

 BIOT-1c, Replace or Offset Loss of Sensitive Habitat; 

 BIOT-2a, Prevent Hazards to Fish and Wildlife; 

 BIOT-3a, Minimize and Mitigate Impacts to Special-status Fish and Wildlife; 

 BIOT-3b, Minimize and Mitigate Impacts to Special-status Plants; 

 BIOT-4b, Minimize Impacts to Protected Birds; and 

 BIOT-7a, Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement. 

Special-status wildlife mitigation. Mitigation Measures BIOT-1b and BIOT-1c would minimize habitat 
impacts and replace or offset substantial habitat loss for all fish and wildlife species. These measures 
would reduce or offset substantial effects to endangered, rare, and threatened species dependent on 
those habitats. Mitigation Measure BIOT-2a would minimize potential mortality, injury, or illness to all 
fish and wildlife, including endangered, rare, and threatened wildlife, through numerous measures to 
avoid hazards such as vehicle strikes, nest disturbance, entrapment, collision, electrocution, and hazard-
ous materials (please see EIR Section 11.21 for additional discussion of toxic materials, including spill 
contingency plans). 

Mitigation Measure BIOT-3a would ensure that endangered, rare, or threatened fish or wildlife species, 
should they occur on or near a proposed well stimulation site, would be detected and appropriate mea-
sures taken to prevent or minimize adverse effects to them. The measure would require field surveys 
and habitat evaluations for special-status fish and wildlife including endangered, rare, or threatened 
species, and protocol surveys as required by CDFW or USFWS for listed species. In addition, it would 
require applicants to avoid or minimize take of these and other protected fish and wildlife, and obtain 
agency approval for any potential take or displacement of listed threatened or endangered, or State 
candidate species. Mitigation Measure BIOT-3a includes species-specific details for burrowing owl. Due 
to this species’ conservation status (CDFW designated Species of Special Concern), protection under the 
MBTA and California Fish and Game Code, and its unique behavior, often taking cover within a burrow 
to escape threats (rather than fleeing), special measures to prevent harm to burrowing owls are needed 
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on any project site where it may occur. If burrowing owls are present on or near the site, the applicant 
will implement measures to exclude burrowing owls from the project area, or protect them in place 
throughout project implementation by designating a buffer area where project activities will be avoided. 

Mitigation Measure BIOT-4b would avoid substantial impacts to endangered, rare, or threatened birds 
and their eggs, nestlings, and nests. It would require avoidance of activities during the peak nesting 
season as feasible, or field surveys for nesting birds if activities would take place during bird breeding 
seasons, and would require that activities avoid disturbance in designated buffer areas to avoid take of 
nesting birds. Mitigation Measure BIOT-7a would avoid or mitigate any fish or wildlife access barriers 
caused by well stimulation activities, so that barriers, if any, would not cause populations to drop below 
self-sustaining levels. Mitigation Measures BIOT-1b and 1c would require minimization of project-
related habitat degradation or other effects, and restoration or compensation of habitat supporting 
endangered, rare, and threatened species. 

These measures would reduce most special-status fish and wildlife impacts below a level of significance. 
Where impacts of proposed well-stimulation activities may remain significant, even with implementa-
tion of these measures, then additional site-specific mitigation may be required for a proposed single-
project authorization (see Appendix D). For example, adequate restoration for special-status species 
habitat may be impracticable or insufficient due to site conditions or lengthy restoration period, or suit-
able replacement habitat may be unavailable. 

Special-status plant mitigation: With implementation of BIOT-1a, 1b, and 1-c, and dust control and 
stormwater management requirements detailed in Mitigation Measures AQ-2c (Reduce Emissions from 
Dust-Causing Activities) and SWR-1a (Require Stormwater Pollution Prevention Plan), impacts of well 
stimulation activities may be reduced below significance. However, even with these measures, signifi-
cant impacts may remain (e.g., grading or removal of special-status plant occurrences; or indirect effects 
of road construction, causing occasional inundation of rare plant occurrences behind road berms). Miti-
gation Measure BIOT-1b would require minimization of project-related habitat degradation or other 
effects, and Mitigation Measure BIOT-1c would require restoration or compensation of habitat support-
ing special-status species. For State-listed threatened or endangered plants, project applicants would be 
required to comply with CESA to obtain incidental take authorization from CDFW. For federally listed 
threatened or endangered plants or designated critical habitat occurring on federal land or where there 
is another federal nexus (such as federal CWA permitting), project applicants would be required to comply 
with ESA Section 7 to obtain incidental take authorization from USFWS. Mitigation Measure BIOT-3b 
would require applicants to determine whether special-status plants occur on a site and, if they are 
present, develop a project-specific mitigation strategy. 

In combination, these measures would reduce impacts to most special-status plant species below a level 
of significance by avoiding or minimizing impacts; mitigating remaining unavoidable impacts through 
habitat compensation, salvage, reintroduction, or horticultural propagation (or a combination of these); 
and complying with State and federal Endangered Species Acts. Mitigation Measure BIOT-3b provides a 
series of potential mitigation strategies, so that one or more of them can be applied on a project-specific 
basis, depending on the plants affected, their biology and conservation status, and the state of knowl-
edge about their habitat or propagation. 

Where DOGGR and/or a Lead Agency determines that project impacts to special status plants may 
remain significant, even with implementation of these measures, then additional project-specific mitiga-
tion would be required (see Appendix D). For example, for many special-status plants, the efficacy of 
salvage, propagation, or reintroduction are unknown, and these measures cannot reliably replace lost 
plants. Depending on each species’ biology and conservation status, these measures may serve only as 
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experimental efforts, and may not mitigate actual project impacts. In these cases, DOGGR and/or the 
Lead Agency may coordinate with CDFW or USFWS to design additional project-specific measures to 
reduce impacts below significance. 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM BIOT-2b California Condor Protection Measures. (Full text in EIR Section 10.4.5.) 

MM BIOT-2c Nelson’s Bighorn Sheep Protection Measures. (Full text in EIR Section 10.4.5.) 

MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-3b Minimize and Mitigate Impacts to Special-status Plants. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special-status species in local or 
regional plans, policies, or regulations, or by CDFW or USFWS. 

Substantial adverse effects to endangered, rare, or threatened fish and wildlife would be identified and 
avoided or mitigated as detailed under Impact BIOT-3. For the most part, the analysis and mitigation 
described therein would also avoid or mitigate substantial adverse effect, either directly or through hab-
itat modifications, on any species identified as a candidate, sensitive, or special-status species in local or 
regional plans, policies, or regulations, or by CDFW or USFWS. Please refer to that analysis for a full 
description of impacts and mitigation affecting endangered, rare, or threatened species. 

In addition to the endangered, rare, or threatened species addressed in Impact BIOT-3, certain species 
are afforded special conservation status or legal protection under local or regional plans, policies, or reg-
ulations, or by CDFW or USFWS. At the State and federal levels, these species include the following 
regardless of other conservation status: 

 Any species recognized as “sensitive” or as a “special-status species” under local or regional plans, 
policies, or regulations; 

 Furbearers protected under the California Fish and Game Code; 

 Any special-status species included in the current edition of CDFW Special Plants (CDFW, 2014i) or 
Special Animals (CDFW, 2014l) lists not covered under Impact BIOT-3; and 

 Birds, nests, and nestlings, protected under the Migratory Bird Treaty Act and California Fish and 
Game Code. 

Within the Sespe field, all birds, including nests, eggs, and nestlings; and other species listed in Table 
11.4-7 meet one or more of these criteria. Numerous other special-status plants and animals, or other 
species protected under agency policies or regulations, may occur in the Sespe field (see Tables 11.4-6 
and 11.4-7). Should one or more of these occupy a site proposed for well-stimulation activities, or be 
located during the field surveys (see Mitigation Measures BIOT-3a and 3b), the evaluation of significant 
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or substantial impacts would be made on a case-by-case basis, depending on the species, and local 
plans, policies, or regulations. Any take of state-protected furbearers, fully protected species, or birds 
(including eggs, nests, and nestlings) would be substantial due to State and federal statutes protecting 
these species. Determination of whether impacts to CRPR 3 or CRPR 4 plants or CDFW-recognized Special 
Plants or Special Animals would be made by DOGGR and/or local Lead Agencies based upon local abun-
dance and site-specific considerations such as locally unique characteristics, importance of local “core” 
populations for an otherwise rare species, or “satellite” populations at the margins or outside of the pri-
mary geographic range. 

Impact BIOT-3 describes the potential impacts of well stimulation activities to endangered, rare, or threat-
ened species. That description is equally applicable for potential impacts to species identified as a candi-
date, sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS. In addition, the analysis and application of mitigation measures under Impact BIOT-3 are fully 
applicable to most fish, wildlife, and plants falling in the categories listed above. Additional Mitigation 
Measures BIOT-4a and BIOT-4b are recommended here to extend these measures to all special-status 
species and to avoid or mitigate impacts to nesting birds. Please refer to Impact BIOT-3 for the description 
and analysis of potential impacts and mitigation of these impacts to all other special-status plants and 
animals. 

Impacts of well stimulation activities to these special-status species would be mitigated as described under 
Impact BIOT-3, with the additional requirement to implement Mitigation Measures BIOT-4a and 
BIOT-4b. Mitigation Measure BIOT-4a extends the survey, analysis, and mitigation requirements for 
endangered, rare, or threatened fish, wildlife, and plants to include all species identified as a candidate, 
sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS. Mitigation Measure BIOT-4b would require field surveys for nesting birds if activities would take 
place during bird breeding seasons, and would require further measures to avoid take of nesting birds. 
In combination, these measures would reduce impacts to most special-status species below a level of 
significance. Where project impacts to special-status species may remain significant, even with imple-
mentation of these measures, then additional project-specific mitigation would be required (see Appen-
dix D). For example, adequate restoration for special-status species habitat may be impracticable or 
insufficient due to site conditions or lengthy restoration period, or suitable replacement habitat may be 
unavailable. 

MM BIOT-4a Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW 
or USFWS. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

Impact BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies, regulations, or by CDFW or 
USFWS. 

There are several creeks and smaller drainages flowing through the Sespe Oil and Gas Field, draining 
ultimately into the Santa Clara River. Larger creeks in the field are Sespe Creek, Little Sespe Creek, Tar 
Creek, and Pole Creek. Pole Creek and Sespe Creek drain directly into the Santa Clara River. Other creeks 
within the oil and gas field are tributaries to Sespe Creek, see Figure 11.15 1. Sespe Creek is a designated 
Wild and Scenic River and a designated Wild Trout Stream. These streams support riparian habitats 
along their banks (EIR Section 11.4.3.3). Other sensitive natural communities in the Sespe field include 
valley needlegrass grassland, and oak and walnut woodlands (EIR Section 11.4.3.3), Depending on the 
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locations of well stimulation activities and any associated facilities (e.g., access routes, staging areas, 
water wells), site preparation or other activities may necessitate removing native vegetation, including 
riparian habitat or sensitive habitat or natural communities recognized in local or regional plans, poli-
cies, regulations, or by CDFW or USFWS. In addition, direct and indirect effects of well stimulation activ-
ities could cause degradation of native riparian habitat or other sensitive natural communities surround-
ing the work areas. 

Currently, Seneca’s oil field operations and well stimulation in the Sespe field use only produced water 
(EIR Section 11.14). Seneca has four water supply wells in the field that can be pumped for make-up 
water as needed. However, the wells are reported to be idle and no pumping amounts have been filed. 
A small unknown amount of water is used by other owners/operators in the field, but that amount is 
reported to be very small compared to operations by Seneca Resources Corp. Seneca estimates that 
future water use will be between 5 and 8 AFY. Although this amount will include water needed for all oil 
and gas field activities, approximately 80 to 90 percent of it will be used for hydraulic fracturing (Hesson, 
2014). Based on this water usage expectation, future well stimulation activities in the Sespe Oil and Gas 
Field are not expected to affect water sources supplying riparian or wetlands habitats. 

Overall, approximately 100 acres has been graded for Seneca’s oil and gas operations at the Sespe field. 
The average daily water use by Seneca is approximately 8,700 gallons with a maximum usage of 42,000 
gallons per day. Seneca annually uses up to approximately 2,254,315 gallons (6.5 acre-feet) of water, 
which includes water used for well stimulation treatments (Seneca, 2014). Water is supplied via pipeline 
from existing water wells. An unknown amount of additional water is also used by the other 
owners/operators in the field. 

Natural communities may be recognized as sensitive or afforded other special conservation status due 
to high natural importance to many species (e.g., riparian or wetlands habitat); dependence of certain 
special-status species on the community as its habitat, including designated critical habitat; or rarity of 
the natural community, due either to inherent rarity or to human-related causes. In the Sespe field, 
these include coastal scrub, native grasslands, and oak and walnut woodlands, as well as riparaian habi-
tats. Due to regional historic degradation and loss of these habitats, any additional loss for well stimula-
tion activities could be a substantial reduction in local extent of the community. For purposes of this 
analysis, sensitive natural communities include the following: 

 Habitat or vegetation that may support special-status plants, fish, or wildlife; 

 Habitat or vegetation meeting criteria as wetlands according to State or federal delineation criteria; 

 Riparian habitat, including any vegetation or habitat that is distinct from surrounding upland habitat, 
and is dependent upon intermittent, seasonal, or perennial soil moisture from a nearby source; 

 Communities recognized by CDFW as sensitive (i.e., marked with an asterisk in the Department’s Nat-
ural Communities List (CDFG, 2010); 

 Habitat designated by USFWS as “critical habitat” for a federally listed threatened or endangered spe-
cies (designated critical habitat for California condor and southern steelhead is located within the 
Sespe field); or 

 Habitat recognized as “essential habitat” for a federally listed species, even if the habitat is excluded 
from the final critical habitat designation. 

Effects to natural communities may be temporary or permanent, as described in Impact BIOT-1. Signifi-
cant temporary or permanent impacts to natural communities result from well stimulation activities or 
related work (e.g., access routes or staging areas) located outside the areas currently in use for oil and 
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gas production. Impacts to riparian habitat located near surface waters would often be prevented 
through implementation of the resource protectionmitigation measures for surface waters (EIR Section 
7.5.310.15 and 11.15). Where activities would not directly affect sensitive or special-status natural com-
munities, any potential indirect effects would be avoided or mitigated to less than significant through 
monitoring and verification that direct project impacts do not exceed the permitted limits of disturbance 
(see Mitigation Measure BIOT-1a). Where well stimulation and related activities may remove special-
status natural communities, then permanent or temporary habitat loss may be significant and additional 
mitigation such as revegetation or compensation may be required as specified in Mitigation Measures 
BIOT-1b and BIOT-1c. 

In addition to the direct impacts to habitat, well stimulation activities could have several direct or indirect 
impacts to surrounding vegetation and habitat, described in Impact BIOT-1. These impacts may include: 

 Introduction or spread of invasive species; 

 Dust caused by project activities or vegetation removal; 

 Altered local surface hydrology, causing short-term or long-term habitat inundation behind berms, or 
interruption of downstream flow and sediment delivery; or 

 Reduced surface or groundwater availability, caused by pumping from a surface source such as a lake, 
stream, spring, or a groundwater source, reducing surface or soil water availability for wetlands, ripar-
ian, or aquatic habitat. 

The extent and significance of these indirect habitat effects would be dependent on the sensitivity of 
adjacent habitat and the fish and wildlife it supports. Each of these potential indirect impacts would be 
avoided or mitigated to less than significant, as described in Impact BIOT-1 as listed below. 

Subsequent project-specific environmental reviews would be conducted by a Lead Agency to address 
localized impacts once a future well stimulation activity and its site are defined. In the event that a local 
discretionary permit is required, it is likely that its issuer would condition the permit such that potential 
environmental impacts would be minimized. Full and appropriate implementation of these conditions 
would fall under that local agency’s authority and responsibility. DOGGR would act as a Responsible 
Agency under such scenarios, as would CDFW or USFWS, where requirements related to permits would 
fall under the authority and responsibility of those agencies. While the mitigation measures described 
below are stated as DOGGR’s responsibility to require of applicants, where local discretionary permits 
are required, the local Lead Agencies are encouraged to adopt substantially similar measures for these 
same types of impacts. 

Where there would be potentially significant direct impacts to sensitive natural communities, Mitigation 
Measures BIOT-1a through BIOT-1c would be recommended for implementation by the Lead Agency. 
For most well-stimulation treatment projects, these measures would effectively mitigate adverse 
impacts to sensitive natural communities to a less than significant level (Class II), as follows. Potential 
temporary and permanent direct impacts to on-site and adjacent off-site habitat would be evaluated, 
mapped and quantified (Mitigation Measure BIOT-1a). Where well stimulation would affect sensitive 
natural communities, its impacts would be reduced through minimization of the on-site effects; biolog-
ical resource monitoring to prevent any additional or inadvertent habitat impacts or document any such 
impacts if they should occur; training workers in requirements for biological resources protection (Miti-
gation Measure BIOT-1b); and managing invasive species to prevent infestations into surrounding habi-
tat. For projects that would directly affect sensitive habitat types, these effects would be offset through 
on-site or off-site habitat restoration, or off-site habitat compensation (Mitigation Measure BIOT-1c). In 
sum, these measures would minimize direct loss of sensitive natural communities, to prevent any sub-
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stantial habitat reduction. Where sensitive natural community loss is substantial, even with minimiza-
tion of impacts, then habitat replacement through revegetation or compensation would offset the habi-
tat reduction, mitigating the impact to less than significant (Class II). 

Indirect habitat impacts, if any, would be mitigated through a variety of measures in this section and 
other sections of the EIR. In combination, these measures would reduce substantial indirect habitat 
impacts, if any, to less than significant. 

 Invasive species impacts would be minimized or prevented through Mitigation Measure BIOT-1b. 

 Potential habitat reduction from dust would be mitigated through compliance with dust control 
requirements detailed in Mitigation Measure AQ-2c. 

 Surface hydrology effects that could reduce wildlife habitat would be minimized or avoided through 
the Surface Water Protection Standards (EIR Section 7.5.3) Mitigation Measures SWR-1a, SWR-1b, 
SWR-1c, and SWR-3a, and Mitigation Measure BIOT-6a. 

 Groundwater and surface water depletion effects to biological resources are possible, but not 
expected, in the Sespe field. Current operations appear to rely on produced water from oil and gas 
formations, and produced water is expected to remain as the sole source of future water supplies for 
well stimulation. Although the operator has four groundwater supply wells, the wells are reported as 
idle and will be available for replacement water only, as needed. However, there is no prohibition for 
these wells to be pumped for well stimulation water supply in the future and recycled wastewater 
purchased from the City of Long Beach (EIR Section 11.14 (Groundwater Resources)). Therefore, any 
potential groundwater availability effects of well stimulation activities in the Sespe field are not 
expectedhave the potential to affect wildlife watering sources or habitat. Well stimulation activities in 
the Sespe field will be subject to surface water and groundwater effects analysis and, as applicable, 
mitigation, described in EIR Section 11.14.5 (Sespe and Wilmington, Groundwater Resources, Impact 
Analysis) and EIR Section 11.15.5 (Sespe and Wilmington, Surface Water Resources, Impact Analysis). 
The surface water and groundwater analyses address potential significant effects of surface water or 
groundwater depletion to beneficial uses, including wildlife habitat and fisheries. 

Where impacts to these resources may remain significant, additional site-specific mitigation would be 
required to reduce Impact BIOT-1 below a significant level (see Appendix D). For example, adequate res-
toration for sensitive habitat may be impracticable or insufficient due to site conditions or lengthy resto-
ration period; or suitable replacement habitat may be unavailable. In these cases, or if a Lead Agency 
does not implement the recommended measures, impacts may still be significant (Class I). 

Impact BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other means. 

There are several creeks and smaller drainages flowing through the Sespe Oil and Gas Field, draining 
ultimately into the Santa Clara River. Larger creeks in the field are Sespe Creek, Little Sespe Creek, Tar 
Creek, and Pole Creek. Pole Creek and Sespe Creek drain directly into the Santa Clara River. Other creeks 
within the oil and gas field are tributaries to Sespe Creek, see Figure 11.15 1. Sespe Creek is a designated 
Wild and Scenic River and a designated Wild Trout Stream. These and other streams support riparian 
and wetland habitats along their banks (EIR Section 11.4.3.3) which often would meet federal criteria as 
wetlands. Future activities in the Sespe Oil and Gas Field could affect these or other wetlands within the 
field. Please see EIR Section 10.4.3 for more information on wetlands and aquatic habitat. Aquatic habi-
tat in the Sespe field supports special-status and listed threatened or endangered species, including 
southern steelhead, arroyo chub, and California red-legged frog (EIR Section 11.4.3.3). 
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Well stimulation activities could affect wetlands as defined by Section 404 of the Clean Water Act. In 
addition, well stimulation activities could affect tributary channels (including seasonally or intermittently 
dry channels) that may not meet the federal definition as wetlands, yet fall under State or federal juris-
dictional criteria as waters of the State or waters of the U.S. Even in the absence of any State or federal 
jurisdiction, the impacts of well stimulation activities to perennial, seasonal, or intermittent wetlands, 
streams, or channels may affect special-status wildlife, local biological diversity, or special-status natural 
communities. 

These impacts could include placing fill material into jurisdictional waters to provide level, dry work 
areas, drill pads, or roadways; constructing roadways, culverts, or other crossing structures across juris-
dictional channels; installing channel armoring (such as riprap) in a channel near a work site to prevent 
flooding or erosion; constructing impoundments or detention basins on jurisdictional channels; grading 
or other site preparation that eliminates or redirects natural runoff; or impacts from spills of hazardous 
materials that may enter jurisdictional waters. In addition to these examples, any other activities that 
may substantially alter streambeds, or place dredged or fill material in federally jurisdictional waters, 
would be subject to Mitigation Measure BIOT-6a. Potential adverse effects are not limited to wetlands 
or mapped “blueline” streams; similar effects to inshore waters, tidal lands, intermittent channels or 
washes may also be significant. Impacts to waters, including intermittent channels, could also affect 
downstream wetlands, riparian, or aquatic habitat and fish or wildlife found in those downstream habi-
tats. Under Mitigation Measure BIOT-6a a qualified biologist or hydrologist who is familiar with jurisdic-
tional delineation methodology will either recommend completing a jurisdictional delineation and sub-
sequent permitting as needed or will affirm in writing that there is no potential to affect jurisdictional 
waters. In the latter case, the remainder of Mitigation Measure BIOT-6a will not be implemented. 

Surface Water Protection Standards (EIR Section 7.5.3) Mitigation Measure SWR-1b would require all 
future well pads where well stimulation would occur to be at least 100 feet from any navigable body of 
water or watercourse perennially covered by water and any intermittent water bodies regardless of the 
presence or absence of water. This measure would minimize direct impacts of siting well stimulation 
activities within State or federally jurisdiction waters and wetlands. Remaining impacts may result from 
proposed activities where the 100-foot setback is not feasible, or where access routes and other facili-
ties may be sited within or near perennial, seasonal, or intermittent wetlands, lakes, or streams. In addi-
tion, as part of DOGGR’s proposed permanent regulationspermanent regulations for well stimulation 
treatments, as outlined in Final EIR Section 2.2.23 (Chronology and Content of the Proposed Permanent 
Regulations for Well Stimulation TreatmentsFuture Regulatory Setting) and most notably in Table 2-67, 
future oil and gas well stimulation treatments would be required to implement a number of additional 
measures to minimize the potential for well failures and surface level leaks and spills, including, but not 
limited to: Section 1782 (General Well Stimulation Requirements) which, among other specifications 
mandates compliance with all applicable requirements of the RWQCB and the DTSC. 

Projects affecting waters of the State or waters of the U.S. will be subject to permitting under the Cali-
fornia Fish and Game Code and federal Clean Water Act (CWA). Each project applicant must prepare and 
submit appropriate applications, notifications, and fees to the USACE (according to Section 404 of the 
CWA), the CDFW (according to Sections 1600–1616 of the California Fish and Game Code) and the Cali-
fornia Regional Water Quality Control Board (according to Section 401 of the CWA). Federal CWA per-
mitting is required for projects that would place dredged or fill material into jurisdictional waters of the 
U.S. State authorization is required if projects would substantially divert or obstruct the natural flow of 
any river, stream, or lake; substantially change or use any material from the bed, channel, or bank of any 
river, stream, or lake; or deposit or dispose of debris, waste, or other material containing crumbled, 
flaked, or ground pavement where it may pass into any river, stream, or lake. Well stimulation activities 
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within the Sespe field will also be subject to any applicable regulations or measures to avoid or mitigate 
adverse impacts to surface water, described in EIR Sections 11.14 and 11.15. These include Mitigation 
Measures GW-1a (Use Alternative Water Sources to the Extent Feasible), GW-1b (Minimize Groundwater 
Impacts), GW-4a (Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Monitor 
Wells during Well Stimulation), GW-4b (Install a Well Seal Across Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments), SWR-1a (Prepare Stormwater Pollution Prevention Plan), 
SWR-2a (Implement Erosion Control Plan), and SWR-3a (Ensure Adequate Water Availability). With com-
pliance with regulations and implementation of mitigation measures, impacts would be less than signifi-
cant (Class II). 

MM BIOT-6a Protect Jurisdictional Waters. (Full text in EIR Section 10.4.5.) 

Impact BIOT-7 Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites. 

The Sespe Oil and Gas Field is located within a large natural landscape block that includes the Los Padres 
National Forest. Sespe Creek is a potential riparian connection between habitat in the Los Padres 
National Forest and the Santa Clara River. Within the Sespe field, well stimulation activities could inter-
rupt fish or wildlife movement routes, cause habitat fragmentation, or worsen existing habitat fragmen-
tation at multiple geographic scales. New barriers to wildlife movement such as roads or fences could 
interrupt local biological connectivity. Culverts or other structures at stream crossings could impair fish 
movement upstream and downstream. Larger scale land use conversions could interfere with fish or 
wildlife movement habitat among important habitat blocks at a regional scale. Minimization or avoid-
ance of large-scale habitat fragmentation is especially important as climate change causes habitat 
alterations. Many species or populations may need to move on a regional scale from areas of declining 
habitat suitability to areas of stable or increasing habitat suitability. 

Well stimulation treatment activities located on operating well pads or other production-related dis-
turbed lands and heavily disturbed sites would generally have less effect on fish or wildlife movement 
and habitat fragmentation than activities within or adjacent to natural habitatMany well stimulation 
treatment activities would have negligible effects on fish or wildlife movement and habitat fragmenta-
tion, such as activities located on operating well pads or other production-related disturbed lands with 
limited habitat value for native wildlife. Short-term effects, such as temporary construction fencing, gen-
erally would not have significant effects to wildlife movement and habitat fragmentation. 

Within the Sespe Oil and Gas Field, native habitats are intermixed with production-related land uses. 
Wildlife movement and habitat fragmentation impacts would be most likely for well stimulation treat-
ment projects located on native habitats, but also could occur on production-related sites, depending on 
project-specific details (e.g., fencing or culverts). 

Well stimulation activities would not significantly restrict fish and wildlife movement or create habitat frag-
mentation if proposed well-stimulation sites (1) are surrounded by sufficient natural open space, acces-
sible to terrestrial wildlife including large mammals, small mammals, reptiles, and amphibians, such that hab-
itat conversion or fencing would not substantially interfere with local wildlife movement, and (2) do not 
include stream crossing alterations or other potential impairments to fish movement. However, for activ-
ities located in habitat “corridors” so that habitat conversion, fencing, or other project effects may affect 
local wildlife movement, or requiring culvert or other stream crossings, these effects may be significant. 

Where well stimulation activities at Sespe may affect movement and habitat fragmentation, Mitigation 
Measure BIOT-7a (Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
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ment) would be required. This measure requires a fish and wildlife movement and biological connec-
tivity evaluation, barrier removal, and restoration or compensation as appropriate. With the implemen-
tation of this measure, impacts of the project at Sespe would be less than significant (Class II). 

The Sespe Oil and Gas Field (in contrast with the Wilmington and Inglewood fields) contains extensive 
natural habitat areas, and is surrounded by additional important habitat areas. Any given well stimula-
tion site may serve a biological connectivity or wildlife movement function. Well stimulation activities 
may have effects to connectivity and wildlife movement that would not be mitigated to less than signifi-
cant even with implementation of Mitigation Measure BIOT-7a. Where fish and wildlife movement 
impacts and habitat fragmentation may remain significant, even with implementation of these measures 
(Class I), then additional site-specific mitigation would be required (see Appendix D). For example, if 
suitable compensation habitat for mitigation of wildlife movement impacts is not available, an alternate 
approach to mitigate this impact may be necessary. 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Move-
ment. (Full text in EIR Section 10.4.5.) 

Impact BIOT-8 Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance. 

The Sespe field is not within or adjacent to locally designated conservation area and no other local pol-
icies or ordinances appear to be applicable. No significant impacts to local policies, ordinances, and con-
servation plans are anticipated. Much of the Sespe field is on public land managed by the U.S. Forest 
Service, BLM, or USFWS. Future oil and gas development, including well stimulation treatments, would 
be subject to federal review and approval under the National Environmental Policy Act (NEPA) and Fede-
ral Land Policy and Management Act (LPMA) (see EIR Section 10.4.2). Both of these are federal laws and 
not within the CEQA criteria as local policies or ordinances. However, review and subsequent compli-
ance with conditions applied by federal Lead Agencies would reduce likelihood of project interference 
with wider landscape-level land use planning. 

For project activities in the Sespe field, Mitigation Measure BIOT-8a (Coordinate with Agencies and Local 
Jurisdiction Regarding Local Policies and Conservation Plans) would be required. This mitigation will 
reduce any potential conflict with local policies and ordinances, (including policies or ordinances that 
may be adopted in the future) to a less than significant level (Class II). Where proposed well stimulation 
activities may conflict with local conservation policies or ordinances, the applicant will be required to 
incorporate design features, conservation measures, or mitigation into the project proposal to conform 
to applicable policies or ordinances. 

MM BIOT-8a Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and Conser-
vation Plans. (Full text in EIR Section 10.4.5.) 

Impact BIOT-9 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Commu-
nity Conservation Plan, or other approved local, regional, or state habitat conserva-
tion plan. 

Natural Community Conservation Plans (NCCPs) or Habitat Conservation Plans (HCPs) and similar plans 
have been adopted or are in preparation for biological resource conservation in certain areas. These 
conservation plans generally permit incidental take of State or federally listed species for specific activi-
ties, identified in each plan. Authorized incidental take is mitigated by measures specified in each plan; 
these measures generally include habitat conservation and management to offset permitted take. The 
conservation plan conditions are applicable to plan participants (generally including land use agencies or 
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private entities). Depending on specific locations and applicable plans, well stimulation activities could 
conflict with adopted NCCPs, HCPs, or similar conservation plans. An example of such conflict could be 
the proposed siting of well stimulation activities within an area designated under an NCCP or HCP for 
species conservation. If the applicant and regulatory agency are not signatories to the NCCP or HCP, the 
well stimulation activities would not be subject to the plan’s conservation requirements and could inter-
fere with the plan’s success. If the proposed well stimulation activities would eliminate habitat that con-
tributes to the conservation goals of covered species under an NCCP or HCP, then CDFW or USFWS may 
find that the habitat impacts of the well stimulation activities would necessitate new or revised condi-
tions to offset the impacts and achieve the net conservation benefits originally called for in the NCCP or 
HCP. These revisions to incidental take permit conditions could affect permittees throughout the NCCP 
or HCP area. 

There are no major Natural Community Conservation Plans (NCCPs), Habitat Conservation Plans (HCPs), 
or similar plans that have been adopted or are in preparation for biological resource conservation in the 
Sespe Oil and Gas Field area. There may be small, project-specific HCPs or NCCPs, or local conservation 
or open space plans within the area (CDFW, 2014d). 

Mitigation Measure BIOT-9a (Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, 
and Other Conservation Plans) is required to ensure that applicants and Lead Agencies confirm that no 
well stimulation treatments would not conflict with such plans. It would avoid plan conflicts by requiring 
coordination among applicants, DOGGR, other Lead Agencies (if any), and conservation plan permittees, 
to incorporate the goals, objectives, and conservation measures (e.g., design criteria for ecological pre-
serves) of the affected NCCP, HCP, or other local conservation plan into the proposed activities. The 
coordinating entities will identify any potential conflicts and resolve them through conformance with 
applicable conservation plan conditions. Where proposed well stimulation activities may conflict with 
conservation plans, the applicant will be required to incorporate design features, conservation mea-
sures, or mitigation into the proposal to conform to the plan’s goals, objectives, and conservation mea-
sures. In some cases, the applicant or Lead Agency may obtain status as a “participating special entity” 
contributing to plan implementation, under which subsequent project activities could be approved as 
“covered activities” under an existing NCCP or HCP. 

In some cases, an NCCP, HCP, or similar conservation plan may be in its early planning phase or in prepa-
ration, but not yet adopted. Conflict, if any, with a conservation plan that has not been adopted would 
not meet criteria as a significant impact according to CEQA. However, new land use approvals, including 
well stimulation activities, could affect future development of the conservation plan. Mitigation Mea-
sure BIOT-9a would require DOGGR to review any draft NCCP, HCP, or similar conservation plan for any 
application for proposed well stimulation activities or off-site components and any off-site surface 
waters or groundwater discharges, proposed within the planning area for any NCCP, HCP, or similar con-
servation plan still in preparation. Under Mitigation Measure BIOT-9a, DOGGR would disclose and ana-
lyze any potential effects of the proposed well stimulation activity on the draft conservation plan in any 
Negative Declaration, Mitigated Negative Declaration, or Environmental Impact Report for the proposed 
activities, or would require a review of such potential impacts as part of a complete application for a 
well stimulation treatment permit. In some cases, the applicant or Lead Agency may obtain status as a 
“participating special entity” contributing to plan implementation, under which subsequent project 
activities could be approved as “covered activities” once an NCCP or HCP is approved. 

MM BIOT-9a  Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and Other 
Conservation Plans. (Full text in EIR Section 10.4.5.) 
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Impact BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Well stimulation treatments statewide, including treatments within the Sespe Oil and Gas Field, would 
generate greenhouse gas emissions that contribute to global climate change (EIR Section 11.12). The 
effects of global climate change, in turn, affect biological diversity, as described in EIR Section 10.4.3 
and, for the Sespe field, in EIR Section 11.4.3.3. 

Global climate change is expected to affect biological resources in many ways including increasing tem-
perature and consequent vegetation and habitat changes in the Sespe field (EIR Sections 10.4 and 
11.4.3.3). These effects would be attributed to worldwide climate change, rather than to the 
project’sincluding the contribution to greenhouse gases from well stimulation activities in the Sespe 
field. 

Well stimulation treatments are subject to regulations for greenhouse gas emissions, and may be sub-
ject to mitigation measures, as described in EIR Sections 11.3 and 11.12. The regulatory requirements 
(e.g., cap-and-trade rules) and recommended mitigation measures would reduce the contribution of 
well stimulation activities to global climate change. The contribution of well stimulation activities within 
just the Sespe Oil and Gas Field to global climate change ranges from a less than significant impact (Class 
III) to a significant, unavoidable impact (Class I). would be less than significant (Class III). See EIR Section 
11.12 (Greenhouse Gas Emissions) for more detail. Therefore, any effects to biological 
resourcesbiodiversity resulting from greenhouse gas emissions from well stimulation activities in the 
Sespe would be range from less than significant (Class III) to significant and unavoidable (Class I). 

11.4.6 Impact Significance Summary 

Table 11.4-8 summarizes the impacts associated with terrestrial biological resources with their level of 
significance and required mitigation measures. As shown in Table 11.4-8, for each of the three oil and 
gas fields evaluated, impacts could range from significant and unavoidable (Class I) to less than signifi-
cant (Class III), depending on site-specific conditions. 

Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Impact BIOT-1. Substantially reduce the habitat of a fish or wildlife species 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a:  Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a:  Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a:  Evaluate Impacts to Native Vegetation and Fish and WildlifeHabitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Impact BIOT-2. Cause a fish or wildlife population to drop below self-sustaining levels 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-2b: California Condor Protection Measures 
BIOT-2c: Nelson’s Bighorn Sheep Protection Measures 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 

Impact BIOT-3. Substantially reduce the number or restrict the range of an endangered, rare, or threatened species 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
SWR-1a: Require Stormwater Pollution Prevention Plan 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
SWR-1a: Require Stormwater Pollution Prevention Plan 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-2b: California Condor Protection Measures 
BIOT-2c: Nelson’s Bighorn Sheep Protection Measures 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
SWR-1a: Require Stormwater Pollution Prevention Plan 

Impact BIOT-4. Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by 
CDFW or USFWS 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-2b: California Condor Protection Measures 
BIOT-2c: Nelson’s Bighorn Sheep Protection Measures 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Impact BIOT-5. Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified 
in local or regional plans, policies, regulations, or by CDFW or USFWS 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Impact BIOT-6. Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the 
Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-6a: Protect Jurisdictional Waters 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Inglewood Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-6a: Protect Jurisdictional Waters 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments Install a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-6a: Protect Jurisdictional Waters 
GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater Impacts 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Impact BIOT-7. Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native wildlife nursery sites 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class I, II or III 

Mitigation Measure(s) BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement  
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Impact BIOT-8. Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance 

Wilmington Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Inglewood Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Sespe Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Impact BIOT-9. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state habitat conservation plan 

Wilmington Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Inglewood Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Sespe Oil and Gas Field  

Impact Significance  Class II or III 

Mitigation Measure(s) BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Impact BIOT-10. Contribute to global climate change and consequent impacts to biodiversity 

Wilmington Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB's Cap and Trade Program None required  

Inglewood Oil and Gas Field  

Impact Significance  Class IIII 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB's Cap and Trade Program None required  
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Table 11.4-8. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Sespe Oil and Gas Field  

Impact Significance  Class I, II, or III 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB's Cap and Trade Program None required  
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11.5 Biological Resources: Coastal and Marine Environment 

11.5.1 Introduction 

The following section presents information on existing conditions and potential impacts to coastal and 
marine biological resources for the Wilmington Oil and Gas Field (Wilmington) only. Since the Inglewood 
and Sespe Oil and Gas Fields are inland and not near the coast, the analysis of coastal and marine biolog-
ical resources does not apply to those fields. The section addresses well stimulation treatments under 
DOGGR’s proposed permanent regulations. Within this programmatic level analysis and as noted in EIR 
Chapter 9, it is assumed that offshore well stimulation treatments in State waters and tidelands may be 
conducted either from (1) an onshore well horizontally drilled to an offshore location, (2) an island or pier 
constructed and operated for the purposes of offshore oil and gas production, or (3) an offshore platform. 
When on to offshore well stimulation occurs, the process is exactly the same and the equipment is set up 
on or by the pier to perform the treatment. Additionally, it is assumed that any offshore well stimulation 
within an existing offshore field would require project-specific environmental review. This programmatic 
level analysis further assumes that proposed offshore well stimulation includes any activity that could 
occur between the mean high tide line and the area within offshore oil and gas field’s existing boundaries 
and no buffer areas have been applied to them. 

EIR Section 11.5.2 presents relevant State and federal regulations and standards associated with this analy-
sis. EIR Section 11.5.3 provides a description of the affected environment for coastal and marine biological 
resources associated with the Wilmington Oil and Gas Field. EIR Section 11.5.4 provides the impact meth-
odology and criteria used for this analysis, and EIR Section 11.5.5 describes the direct and indirect impacts 
of well stimulation treatments associated with the field. EIR Section 11.5.6 provides a summary of the 
impacts identified and their significance. 

11.5.2 Regulatory Setting 

Clean Water Act. The 1972 Federal Water Pollution Control Act and its 1977 amendments, collectively 
known as the Clean Water Act (Act), established national water quality goals. The Act also created a 
National Pollutant Discharge Elimination System (NPDES) of permits that specify minimum standards for 
the quality of discharged waters. NPDES permits are issued by the SWRCB and RWQCBs. The Act 
requires states to establish standards specific to water bodies and designated the types of pollutants to 
be regulated, including total suspended solids and oil. The Act also establishes guidelines for the dis-
charge of dredged or fill materials and for the prevention of such discharges, individually, or in combina-
tion with other activities, from having unacceptable adverse impacts on the ecosystem. Additionally, the 
U.S. Army Corps of Engineers (USACE) has the legal authority to regulate, through the issuance of a Sec-
tion 404 permit, the discharge of dredged or fill material in waters of the U.S. 

Coastal Zone Management Act (CZMA) of 1972. The major focus of the federal Coastal Zone Manage-
ment Act (CZMA) is to assist states in the development and implementation of management programs 
for coastal zone land and water resources, giving full consideration to ecological, cultural, historic, and 
aesthetic values as well as to the needs of economic development. The CZMA establishes a “federal con-
sistency” review process whereby each federal agency conducting or supporting activities directly 
affecting the coastal zone must conduct or support activities in a manner consistent with, to the maxi-
mum extent practicable, the Coastal Zone Management Program. 

Marine Mammal Protection Act. Under the Marine Mammal Protection Act of 1972, the National Marine 
Fisheries Service (NOAA Fisheries) is responsible for the protection of all cetaceans and pinnipeds. The 
United States Fish and Wildlife Service (USFWS) is responsible for the protection of sea otters. 
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Endangered Species Act. The Endangered Species Act of 1973, as amended, establishes protection and 
conservation of threatened and endangered species and the ecosystems on which they depend. The 
USFWS and the NMFS administer the Act. Section 7 of the Act governs interagency cooperation and con-
sultation to ensure that activities do not jeopardize the existence of threatened or endangered species 
or result in adverse impacts or modification or destruction of their critical habitat. 

Migratory Bird Treaty Act (16 USC Sections 703–712). The Migratory Bird Treaty Act (MBTA) governs 
the taking, killing, possession, transportation, and importation of migratory birds, their eggs, parts, and 
nests. The take of all migratory birds is governed by the MBTA's regulation of taking migratory birds for 
educational, scientific, and recreational purposes and requiring harvest to be limited to levels that pre-
vent overuse. Further, the MBTA prohibits the take, possession, import, export, transport, selling, 
purchase, barter, or offering for sale, purchase or barter, any migratory bird, their eggs, parts, and nests, 
except as authorized under a valid permit (50 CFR 21.11). 

11.5.2.1 State Regulatory Setting 

California State Lands Act. On June 11, 1938, the State Lands Act created the California State Lands 
Commission (CSLC) and assigned it jurisdiction over State-owned offshore tide and submerged land 
leases. On February 1, 1969, the CSLC placed a moratorium on all development of State offshore leases 
in response to the Santa Barbara Oil Spill. Since December 1973, the moratorium has been lifted on a 
lease-by-lease basis, following review of the proposed development programs and completion of the 
CEQA process. In particular, pursuant to PRC Section 6873.5(b), the State Lands Commission considers 
potential impacts of proposed lease development on fisheries and marine habitat. 

California Coastal Act. California Coastal Act (CCA) of 1972. In compliance with the CZMA and according 
to voter ratification, the California Coastal Commission was given authority to approve or reject new 
coastal developments of all types, by granting or rejecting “Coastal Development Permits,” Based on 
their consistency with the Coastal Zone Management Plan(s) (both statewide and local). Existing devel-
opments were grandfathered in to this law. The California Coastal Commission has determined that 
offshore petroleum extraction operations can be issued Coastal Development Permits so long as their 
normal operations are consistent with regional and local Coastal Zone Management Plans and Federal 
laws. Violations of NPDES and Section 404 permits by individual well stimulation projects may trigger 
additional penalties under the CCA. Please refer to EIR Section 10.16.2.2 (Land Use and Planning, Regula-
tory Setting, State Regulatory Setting) for the specific implementing policies of the CCA that address 
offshore oil and gas development. Per the implementing regulations of the CCA, the California Coastal 
Commission (California Code of Regulations Title 14, Division 5.5, Chapters 5 and 7) provides the 
authority to issue discretionary Coastal Development Permits for proposed projects within the Coastal 
Zone either directly through the California Coastal Commission, or through a local agency with discre-
tionary powers that has an adopted and certified Local Coastal Plan or Program. 

California Marine Life Protection Act. The Marine Life Protection Act (MLPA) of 1999 directs the State to 
redesign California's system of marine protected areas (MPAs) to function as a network to increase 
coherence and effectiveness in protecting the state's marine life and habitats, marine ecosystems, and 
marine natural heritage, as well as to improve recreational, educational and study opportunities pro-
vided by marine ecosystems subject to minimal human disturbance. The six goals that guide the devel-
opment of MPAs in the MLPA planning process include: (1) Protect the natural diversity and abundance 
of marine life, and the structure, function and integrity of marine ecosystems; (2) Help sustain, conserve 
and protect marine life populations, including those of economic value, and rebuild those that are 
depleted; (3) Improve recreational, educational and study opportunities provided by marine ecosystems 
that are subject to minimal human disturbance, and to manage these uses in a manner consistent with 
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protecting biodiversity; (4) Protect marine natural heritage, including protection of representative and 
unique marine life habitats in California waters for their intrinsic values; (5) Ensure California's MPAs 
have clearly defined objectives, effective mgmt. measures and adequate enforcement and are based on 
sound scientific guidelines; and (6) Ensure the State's MPAs are designed and managed, to the extent 
possible, as a network. This was achieved by creating three MPA designations (state marine reserves, 
state marine parks and state marine conservation areas), one Marine Managed Area (state marine man-
agement area) and special closures in the MLPA planning process. 

Areas of Special Biological Significance. A total of 34 Areas of Special Biological Significance (ASBS) were 
designated by the State Water Resources Control Board in 1974 and 1975, and are monitored periodic-
ally through a joint interagency agreement with the California Department of Fish and Game. ASBSs typ-
ically contain biological communities that, because of their intrinsic value or fragility, deserve special 
protection through the preservation and maintenance of natural water quality conditions. The purpose 
of ASBS designation is to eliminate the risk of damage to valuable intertidal and shallow subtidal habi-
tats and their marine life occupants by prohibiting the discharge of wastes into, or within the vicinity of, 
these special biological communities. 

Porter-Cologne Water Quality Control Act. Since 1973, the California State Water Resources Control 
Board (SWRCB) and its nine Regional Water Quality Control Boards (RWQCBs) have been delegated the 
responsibility for administering permitted discharge into the coastal marine waters of California. The 
Porter-Cologne Water Quality Act provides a comprehensive water quality management system for the 
protection of California waters and regulates the discharge of oil into navigable waters by imposing civil 
penalties and damages for negligent or intentional oil spills. 

California Endangered Species Act. California Endangered Species Act (Fish and Game Code Section 
2050 et seq.). The California Endangered Species Act (CESA) prohibits take of State-listed threatened or 
endangered species, or candidates for listing, except as authorized by the California Department of Fish 
and Wildlife (CDFW). Authorization may be issued as an Incidental Take Permit or, for species listed 
under both CESA and the federal ESA, through a Consistency Determination with the federal incidental 
take authorization. 

Lempert-Keene-Seastrand Oil Spill Prevention and Response Act. Under this Act, the Office of Oil Spill 
Prevention and Response (OSPR) was created, with the CDFW becoming the lead State agency in spill 
response. The Oil Spill Prevention and Response Act requires that persons causing a spill begin 
immediate cleanup, follow approved contingency plans, and that they fully mitigate impacts to wildlife. 
Under an Interagency Agreement with OSPR, the California Coastal Commission (CCC) operates an oil 
spill program and maintains an oil spill staff. Before and after a spill, CCC staff are involved in review and 
comment to both State (e.g., OSPR) and Federal (e.g., U.S. Coast Guard) agencies on contingency plans 
and regulations related to marine vessels, marine facilities, and marine vessel routing. Enactment of the 
Lempert-Keene-Seastrand Oil Spill Prevention and Response Act of 1990 expanded the CSLC’s responsi-
bilities, resulting in creation of the Marine Facilities Division. This Division is responsible for ensuring 
that all marine terminals and other oil and gas facilities within the CSLC’s jurisdiction use the best 
achievable methods to prevent accidents and resulting oil spills. Management responsibilities extend to 
activities within 3 nautical miles (6 kilometers) seaward of mean low water. 

11.5.2.2 Local Regulatory Setting 

The programmatic element of this EIR does not identify every potentially applicable local coastal and 
marine plan and policy. Local coastal and marine plans and policies are generally included in local gen-
eral plans at coastal municipalities, as stipulated in the CCA. Future environmental review documents 
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are required under Title 14 Division 2 for offshore drilling sites. These environmental reviews will be pre-
pared by DOGGR or another Lead Agency for the purposes of well stimulation treatments and will 
address site-specific consistency with applicable local plans, policies, regulations, and ordinances. 

This EIR assumes that any proposals to stimulate an existing or future oil and gas well would be required 
to comply with all local regulations, including the acquisition of, and adherence to, any necessary 
ministerial or discretionary permits that may be required. Pursuant to PRC Section 3161(b)(3)(C), SB 4 
and Section 3161 “do[] not prohibit a local Lead Agency from conducting its own EIR.” 

11.5.3 Affected Environment 

This section describes the existing conditions for Coastal and Marine Resources in the in Wilmington Oil 
and Gas Field. Information in this section is the same as previously described for other offshore areas in 
Study Region 1 and provides the context for assessing potential environmental impacts resulting from 
well stimulation operations, as described in EIR Chapter 7. 

11.5.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is the largest offshore oil and gas field in Study Region 1, and includes 
Long Beach harbor and Huntington Beach, with some additional coastal and offshore resources off 
Belmont. 

Habitats and Marine Plants 

Coastal and nearshore marine habitats within the Wilmington field are the same as those described in EIR 
Section 10.5 for other areas of Study Region 1. A brief description of each of these habitats is provided 
below. 

Intertidal habitats are found in the Wilmington occur between the highest high and the lowest low tide 
mark. Intertidal habitats include coastal salt marshes, mudflats, coastal beaches, and rocky shores and 
can be essential habitats for many fishes (e.g., juvenile California halibut), birds (e.g., western snowy 
plover), and invertebrates (e.g., mussels, anemones, sea stars, and crabs) (Thompson et al., 1993). The 
intertidal zone can also support a wide variety of algal species such as sea lettuce (Ulva spp.) and 
surfgrass (Phyllospadix spp.). 

Subtidal marine habitats within the Wilmington Oil and Gas Field consist primarily of soft bottom, with 
some hard substrate (rock riprap, sheetpiles, and pilings) in and around the Los Angeles-Long Beach 
harbor complex (SAIC, 2009). Seagrass habitat, including eelgrass (Zostera marina), is important to 
associated biological communities, water quality, and sediment stabilization in some areas. In the outer 
harbor and outside the harbor complex are areas of hard bottom subtidal reefs and kelp (Macrocystis 
pyrifera) beds. Habitat conditions and marine biological communities in and around these harbors have 
been studied since the early 1950s (SAIC, 2010). Biological resources in the Wilmington Oil and Gas Field 
are similar to those described in numerous studies of the coastal and harbor environments near the 
Ports of Los Angeles and Long Beach. 

Rocky substrate can provide habitat for a diverse ecosystem of fish and invertebrates, as well as provide 
surfaces for attachment of invertebrates and algae (SAIC, 2009). Common algae occurring on riprap in 
the Wilmington Oil and Gas Field include feather boa kelp (Egregia menziesii), giant kelp (Macrocystis 
pyrifera), sargassum, (Sargassum muticum), brown algae (Colpomenia sinuosa, Dictyota flabellata, and 
Giffordia granulosa), green alga (Enteromorpha compressa), and coralline algae (Corallina pinnatifolia 
and C. vancouveriensis) (SAIC, 2009). Hard substrate on rocky reefs can also provide shelter for mobile 
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invertebrates such as sponges, octopus, feather stars, and the commercially valuable spiny lobster, as 
well as cryptic fishes such as gobies, fringeheads, rockfishes, and lingcod. Kelp forest communities and 
the associated invertebrate assemblages are one of the most common rocky substrate habitats. 

MLPAs and ASBSs. The Wilmington Oil and Gas Field has no ASBSs and two MLPAs (see EIR Section 
7.5.2). The two MPAs are Bolsa Bay State Marine Conservation Area and Bolsa Chica Basin (No-Take 
Area). These areas are in the southern part of the Wilmington Oil and Gas Field and contain the same 
biological resources described below. 

Invertebrates 

Invertebrate organisms (e.g., worms, shrimps, crabs, clams, snails, sea stars) are associated with the sed-
iment that comprises the benthos (community of organisms which live on, in, or near the seafloor). 
Small invertebrates that burrow within, or anchor to the bottom, and feed in the sediments or at the 
sediment-water interface are termed infauna. The five abalone species in Southern California Regions 
are at risk of further population declines and, in one case, extinction. The white abalone (Haliotis 
sorenseni) has been listed as an endangered species under the Federal Endangered Species Act, while 
the black abalone (H. cracherodii is a candidate for listing (CDFG, 2005). Black abalone are associated 
with rocky intertidal habitat and is typically found during low tides wedged in crevices, cracks, and holes 
of intertidal and shallow subtidal rocks, where they are fairly concealed. 

Benthic infaunal communities (organisms living in the sediments of the seafloor) within the Wilmington 
Oil and Gas Field have been well-studied since the early 1950s. In general, the marine invertebrate spe-
cies composition and abundance change with increasing water depth and changes in the presence of 
rock substrate (Navy, 2008). Soft bottom communities within the Wilmington Oil and Gas Field are gene-
rally dominated by polychaete worms (MEC 2002, SAIC 2010, Ranasinghe et al., 2012). Other common 
infauna invertebrates include ophiuroid echinoderms (Amphiodia urtica), amphipod (Eochelidium sp. A) 
and ostracod (Euphilomedes carcarodonta) crustaceans, bulloid gastropods (Volvulella panamica), and 
bivalve molluscs (Nuculana taphria) (SAIC, 2010). Shallower waters closer to shore typically have high 
abundances of amphipod crustaceans (Amphideutopus oculatus, Corophium heteroceratum), California 
surf clam (Mactrotoma californica), and polychaete worms (Pseudopolydora paucibranchiata, Cossura 
candida). 

Common macroinvertebrates found in the offshore Wilmington Oil and Gas Field include Black spotted 
shrimp (Crangon nigromaculata), Ridgeback prawn (Sicyonia ingentis), Black-tailed bay shrimp (Crangon 
nigricauda), Xantus' swimming crab (Portunus xantusii), Shrimps (Heptacarpus spp.), Tuberculate pear 
crab (Pyromaia tuberculata), tunicates (Styela spp.), California spiny lobster (Panulirus interruptus), and 
Paperbubble opisthobranch (Philine spp.) (SAIC, 2010). Over 200 macroinvertebrate species, represent-
ing 9 phyla, 20 classes, and 134 families were collected at all stations in the Southern California Bight 
(SCB) during the 2008 regional monitoring effort (Allen et al., 2011). In addition, sea stars (Patiria 
miniata), Pisaster spp., and Stylasterias forreri), sea anemones (Metridium spp.), pleurobranch sea slug 
(Pleurobranchaea californica), and rock crabs (Cancer spp.) are commonly found invertebrates in areas 
under and within offshore platforms (Goddard and Love, 2010). 

No federal or State-listed threatened or endangered or other special-status invertebrate species are 
known to be present in the Wilmington Oil and Gas Field. 

Fishes 

Over 130 species of fish, representing 3 classes, 20 orders, and 47 families, were collected throughout 
the SCB during the 2008 Regional trawl surveys (Allen et al., 2011). Since the early 1970s, surveys of fish 
populations within Los Angeles and Long Beach harbors, including the Wilmington Oil and Gas Field, 
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have reported more than 100 fish species (Horn and Allen, 1985). Northern anchovy (Engraulis mordax), 
Pacific sardine (Sardinops sagax), white croaker (Genyonemus lineatus), queenfish (Seriphus politus), 
and topsmelt (Atherinops affinis) have historically been the most abundant fish species collected in Los 
Angeles and Long Beach harbors (MEC 1988; MBC 1990; SAIC and MEC 1996; MEC 2002; SAIC, 2010), 
including many areas of the Wilmington field. Other fish species commonly found in the area include 
shiner surfperch (Cymatogaster aggregata), white surfperch (Phanerodon furcatus), and a few fish spe-
cies typically collected in shallow beach areas such as diamond turbot (Hypsopsetta guttulata), and 
pipefish (Syngnathinae) (SAIC, 2010). In addition, some commercially and recreationally important fish 
species have been collected in the Wilmington field, including California halibut (Paralichthys 
californicus) and barred sand bass (Paralabrax nebulifer) (SAIC, 2010). More detailed information on 
commercial and recreational fish species is presented in EIR Section 10.7. In addition to the species 
described above, offshore platforms, including those within the Wilmington field, typically have large 
numbers of both juvenile and reproductively mature rockfishes (Sebastes spp.) (Love and Nishimoto, 
2012). These rockfish species include bocaccio (S. paucispinis) and cowcod (S. levis), both of which are 
species of concern. 

No federal or State-listed threatened or endangered or other special-status fish species are known to be 
present in marine areas of the Wilmington field. 

Marine Birds 

Southern California’s coastal areas, including its shorelines, estuaries, bays, and harbors, provide several 
types of habitat for large numbers of waterfowl, shorebirds, wading birds, and birds that forage from 
the air (SAIC, 2010). The Los Angeles and Long Beach harbor complex, including the Wilmington Oil and 
Gas Field is used by numerous species of birds. Water-associated birds use the water surface for resting, 
and forage over or in the water. Some species also rest or roost on breakwaters and other structures in 
the harbor. Bird species numbers, and to a lesser extent abundance, vary within these areas seasonally. 
A total of 96 bird species representing 30 families were observed within the Ports between 2007 and 
2008 (SAIC, 2010). 

Approximately 90 percent of the observed birds by SAIC (2010) belonged to three water-associated 
guilds: Aerial Fish Foragers, Gulls, and Waterfowl and the ten most abundant species over all surveys 
accounted for over 91 percent of the bird counts. The most abundant guild was Waterfowl, with 
Brandt’s Cormorant the most abundant waterfowl species and the second most numerous species over-
all. Three other waterfowl species, including surf Scoter, Western Grebe, and Double-crested Cormorant 
were among the ten most numerous species. Gulls were the second most abundant guild, with Western 
Gull having the highest abundance. Also relatively common were Heermann's Gull and California Gull. 
Aerial Fish Foragers were the third most abundant bird guild, with Brown Pelicans and Elegant Terns 
being highest in abundance. These species are expected to be the most common marine birds observed 
in the Wilmington field. 

Several federal and State-listed threatened or endangered or other special-status bird species are 
known to be present, at least seasonally, or historically have been observed in the harbor complex 
within the Wilmington Oil and Gas Field (SAIC, 2009). These species include the California least tern 
(Sternula antillarum browni) and Western snowy plover (Charadrius alexandrinus nivosus). 

Marine Mammals and Sea Turtles 

The order Cetacea includes the marine mammals commonly known as whales, dolphins, and porpoises. 
All marine mammals are protected under the Marine Mammal Protection Act (MMPA) of 1972. The 
most common marine mammals found in the Wilmington Oil and Gas Field are California sea lions 
(Zalophus californianus) and harbor seal (Phoca vitulina) (MEC Analytical Systems, Inc. 2002; SAIC, 2010). 
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A variety of marine mammals use nearshore waters within the Wilmington Oil and Gas Field. These 
include the gray whale (Eshrichtius robustus) and the blue whale (Balaenoptera musculus). Gray whales 
migrate south through the nearshore waters of the Wilmington field to breeding grounds off Mexico and 
back each year. Other cetaceans that can be found in high numbers in nearshore areas of the Wilming-
ton field include Pacific white-sided dolphin (Lagenorhynchus obliquidens) and common dolphin 
(Delphinus delphis). 

Several sea turtle species occur in offshore area of Southern California, including loggerhead (Caretta 
caretta), green (Chelonia mydas), leatherback (Dermochelys coriacea), and olive ridley (Lepidochelys 
olivacea). These species could be occasional visitors to the offshore and Outer Harbor areas of the San 
Pedro Bay Ports. 

The blue whale (Balaenoptera musculus) is federally listed as endangered and feeds off the coast of Cali-
fornia during the summer. This species is an uncommon visitor to offshore areas within the Wilmington 
Oil and Gas Field. 

Essential Fish Habitat 

This Essential Fish Habitat (EFH) assessment is in accordance with the 1996 amendments to the 
Magnuson-Stevens Fishery Management and Conservation Act. The Wilmington Oil and Gas Field is 
located in an area designated as EFH for two Fishery Management Plans (FMPs): Pacific Coast 
Groundfish (PFMC, 2014) and Coastal Pelagic Species (PFMC, 2011). Of the approximately 100 fish spe-
cies previously identified in the vicinity of the Wilmington Oil and Gas Field, four coastal pelagic species 
(northern anchovy, pacific sardine, pacific mackerel, and jack mackerel) and eight groundfish species 
(English sole, Pacific sanddab, Big skate, Black rockfish, Calico rockfish, Vermillion rockfish, California 
scorpionfish, and California skate) have been collected in the Wilmington field. However, only northern 
anchovy, Pacific sardine, and Pacific mackerel are common in this area. None of the eight Pacific 
Groundfish FMP species are commonly caught in the area (MEC Analytical Systems, Inc. 2002; and 1988; 
SAIC and MEC, 1997), and none of these species are known to spawn in the harbor. In addition to these 
species, some federally declared overfished species have been observed at some platforms, including 
canary (S. pinniger), darkblotched (S. crameri), widow (S. entomelas) and yelloweye (S. ruberrimus) 
rockfishes (Love and Nishimoto, 2012). All of these species are subject to federal rebuilding plans, as 
specified by the Magnuson-Stevens Fishery Conservation Act. 

11.5.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.5.4 (Programmatic Level Analysis of the Project, Biological Resources–Coastal 
and Marine Environment, Impact Methodology and Significance Criteria) for discussion of impact meth-
odology and significance criteria. 

11.5.5 Impact Analysis and Mitigation Measures 

11.5.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact BIOCM-1 Substantially affect any species identified as a candidate, sensitive, or special-status 
species or their habitat 

The main rare, threatened, or endangered species in the Wilmington Oil and Gas Field are marine birds 
and marine mammals. Some species of abalone, including green (Haliotis fulgens), pink (H. corrugata), 
and white abalone have the potential of being found in the Wilmington field. However, well stimulation 
activities would not have significant impacts on these species. Well stimulation would use horizontal 
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directional drilling (HDD) techniques to avoid sensitive marine resources in all intertidal and rocky reef 
nearshore areas, such as where abalones reside. All rare, threatened, and endangered coastal and 
marine biological species are considered transient visitors to the Wilmington Oil and Gas Field and typic-
ally pass through the areas during seasonal migrations. 

As noted at the beginning of EIR Section 11.5, this programmatic level analysis assumes that offshore 
well stimulation treatments in State waters and tidelands may be conducted from an onshore well 
horizontally drilled to an offshore location, an island or pier constructed and operated for the purposes 
of offshore oil and gas production, or an offshore platform. When on- to offshore well stimulation 
occurs, the process is exactly the same and the equipment is set up on or by the pier to perform the 
treatment, and that no new offshore drilling equipment or facilities would be constructed and operated, 
such as new fixed or floating platform. More importantly, it is assumed that any offshore well stimula-
tion within an existing offshore field, including offshore platforms would require project-specific envi-
ronmental review. 

Horizontal directional drilling (HDD) operations originating from the shore, from existing islands, or from 
an offshore platform could cause temporary noise disturbances to some candidate, sensitive, or special-
status species from equipment used during well stimulation activities. However, these species are typic-
ally found in low numbers and are only temporarily present in the Wilmington field, so impacts to these 
species from well stimulation activities would be less than significant (Class III). Formation fracturing 
during well stimulation at offshore platforms could occur at deep depths below the seafloor and the 
likelihood that chemicals used during these operations make it to the surface of the seafloor and are dis-
charged into the marine environment are extremely low. Information on the potential risk of spills into 
the marine environment is presented in EIR Section 10.21.5 (Risk of Upset/Public and Worker Safety, 
Impact Analysis and Mitigation Measures). 

As part of DOGGR’s proposed permanent regulations for well stimulation treatments, as outlined in EIR 
Section 2.2.2 (Chronology and Content of the Proposed Permanent Regulations for Well Stimulation 
Treatments) and most notably in Table 2-6, future oil and gas well stimulation treatments would be 
required to implement a number of additional measures to minimize the potential for well failures and 
surface level leaks and spills, including, but not limited to: 

 Section 1782 (General Well Stimulation Requirements) which, among other specifications, mandates 
compliance with all applicable requirements of the RWQCB and the DTSC; 

 Section 1783.1 which, among other actions requires (i) preparation and, if needed, implementation of 
a Spill Contingency Plan, including procedures for the handling of well stimulation fluid and additives, 
(ii) preparation and implementation of a Water Management Plan to be approved by the RWQCB, and 
(iii) a written description of the anticipated disposal method that will be used for recovered water and 
flowback fluid from the treatment that is not produced water; 

 Sections 1784.1 and 1784.2, which requires well pressure and cement testing prior to a stimulation 
treatment to ensure integrity; and 

 Section 1785, which mandates on-site monitoring during stimulation treatments to ensure that the 
potential for upset conditions, including leaks and spills, are minimized. 

In addition to the newly proposed permanent regulations, surface water quality, including California’s 
coastal and offshore waters, is also protected from impacts due to the drilling of oil and gas wells by 
existing Title 14 regulations and the existing State and federal regulations, as described in EIR Section 
10.6.2 (Coastal Processes and Marine Water Quality, Regulatory Setting). With adherence to these regu-
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lations, potential impacts to candidate, sensitive, or special-status species or their habitat (Impact 
BIOCM-1) are expected to be less than significant (Class III). 

Impact BIOCM-2 Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites 

Most fish species present in the Wilmington Oil and Gas Field do not undergo large migrations or move-
ments, but may undergo seasonal movements in and out of the area. In addition, some invertebrate 
species (squid and lobster) also make seasonal movements in and out of spawning grounds. 

The potential does exist for discharges into the marine environment due to an accidental spill or forma-
tion fracturing during well stimulation. Depending on the severity of the spill, migrating marine 
mammals such as whales could be temporarily displaced from “regular” migration corridors. However, 
since these corridors are extremely large (i.e., entire channel) compared to the size of the area(s) likely 
affected and because well stimulation activities would occur over a short period and the likelihood of 
accidental spills or releases into the marine environment from well stimulation are low, it is unlikely that 
these activities would interfere with migration or movement patterns of any coastal or marine biological 
resource. Therefore, Impact BIOCM-2 is less than significant (Class III). 

Impact BIOCM-3 Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other 
means 

The basic operation of offshore well stimulation is similar to onshore operations, but on a much smaller 
scale due to differences in geologic formations such as formation composition, texture, and grain size, 
and the cost and logistical constraints that occur with offshore platforms (BSEE, 2014). For example, 
offshore well stimulation typically uses 2 percent of the liquids compared to onshore well stimulation. 

Well stimulation activities at active oil and gas fields in coastal and marine environments within the 
Wilmington Oil and Gas Field would use HDD techniques. Using HDD would mean that well stimulation 
activities would avoid (go below) beaches, intertidal, and shallow subtidal marine habitats, including 
seagrasses, eelgrass beds, and kelp forest habitats. Information on potential risk of spills into open 
waters is presented in EIR Section 10.21.5 (Risk of Upset/Public and Worker Safety, Impact Analysis and 
Mitigation Measures). Information on potential impacts to coastal wetlands is presented in EIR Section 
10.4.5 (Biological Resources–Terrestrial Environment). No other protected wetlands, as defined by Sec-
tion 404 exist in coastal or marine environments. 

Project activities would not cause significant loss or alteration of federally protected wetlands. There-
fore, Impact BIOCM-3 is less than significant (Class III). 
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11.5.6 Impact Significance Summary 

Table 11.5-1 provides a summary of potential impacts and their significance to coastal and marine bio-
logical resources in the Wilmington Oil and Gas Field. Since all potential impacts would be less than sig-
nificant, no mitigation measures are required. 

Table 11.5-1. Summary of Impacts and Mitigation Measures – Biological Resources: Coastal and 
Marine Environment 

Impact BIOCM-1. Substantially affect rare, threatened, or endangered coastal/marine species or their habitat 

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact BIOCM-2. Interfere with migration or movement of coastal/marine fish or wildlife 

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact BIOCM-3. Impact on federally protected wetlands as defined by Section 404 of the Clean Water Act 

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.6 Coastal Processes and Marine Water Quality 

11.6.1 Introduction 

This section provides the programmatic level analysis for the Wilmington Oil and Gas Field for Coastal 
Processes and Marine Water Quality. Since the Inglewood and Sespe Oil and Gas Fields are inland and 
not near the coast, the analysis of Coastal Processes and Marine Water Quality does not apply to those 
fields and no further discussion of them appears in this section. EIR Section 11.6.2 presents relevant reg-
ulations and standards associated with this analysis. EIR Section 11.6.3 provides a description of the 
affected environment for Coastal Processes and Marine Water Quality that is associated with the Wilm-
ington Oil and Gas Field. EIR Section 11.6.4 provides the impact methodology and criteria used for this 
analysis, and EIR Section 11.6.5 describes the impacts associated with well stimulation treatments in this 
field, including proposed mitigation measures. EIR Section 11.6.6 provides a summary of the impacts 
identified and their significance. Please refer to EIR Section 13.8 for the evaluation of cumulative impacts 
associated with Coastal Processes and Marine Water Quality. The scoping comments that were received 
on the EIR as related to Coastal Processes and Marine Water Quality that have been considered in this 
analysis are identical to those summarized in EIR Section 10.6.1. Any relevant discussion and analysis in 
EIR Section 10.6 are incorporated herein to support conclusions about the significance of impacts in the 
Wilmington Oil and Gas Field. 

11.6.2 Regulatory Setting 

See EIR Section 10.6.2 (Coastal Processes and Marine Water Quality: Regulatory Setting) for State and 
federal regulations. 

11.6.2.1 Study Region 1: Wilmington Oil and Gas Field 

City of Los Angeles General Plan and Municipal Code. The City of Los Angeles General Plan, which 
covers part of the Wilmington Oil and Gas Field, includes provisions to minimize adverse effects on the 
environment from oil production, including impacts to surface water quality. The City of Los Angeles also 
has jurisdiction over oil drilling through its municipal code and the issuance of drilling permits. Surface 
operations for drilling, deepening, or operation of an oil well or related facilities are permitted, subject 
to conditions and requirements set forth in the municipal code. The conditions protect surrounding neigh-
borhoods and the environment from potential impacts, including spills (City of Los Angeles, 2001). 

City of Long Beach Municipal Code. The City of Long Beach regulates drilling and redrilling for the pro-
duction of petroleum through its municipal code, and issues drilling permits. These codes are applicable 
to portions of Wilmington Oil and Gas Field. 

11.6.3 Affected Environment 

11.6.3.1 Study Region 1: Wilmington Oil and Gas Field 

The offshore environment for the Wilmington Oil and Gas Field is a portion of Study Region 1, and the 
general environment in Study Region 1 is discussed fully in EIR Section 10.6.3 (Affected Environment). 
Information specific to the Wilmington Oil and Gas Field is discussed below. 

San Pedro Bay and the Ports of Los Angeles and Long Beach 

The Wilmington Oil and Gas Field is located in the Eastern portion of San Pedro Bay as shown in Figure 
11.0-1 and Figure 6-3. Two major ports, the Port of Los Angeles and the Port of Long Beach, are located 
in the northwestern and northeastern portions of San Pedro Bay, respectively. These two ports are 
among the largest and most economically important in the United States. They operate behind the pro-
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tection of three breakwaters which were originally constructed by the U.S. Navy and finished in 1949. The 
offshore portion of the Wilmington Oil and Gas Field occupies the eastern portion of San Pedro Bay, 
which is protected by the Long Beach Breakwater but away from operations at the Port of Long Beach. 
Please see Figure 6-3 for a map of the Wilmington Oil and Gas Field and the nearby production facilities. 

Unlike other offshore petroleum extraction sites, petroleum products at the Wilmington Oil and Gas 
Field are produced not by typical offshore oil platforms of the steel truss variety, but rather on four 
artificial islands known as the THUMS Islands. This is partly because the shelter of the Long Beach 
Breakwater permits more extensive storage and refinement facilities to exist upon the islands, which are 
large but not designed to endure major offshore storms. Although the islands are permanent fixtures 
which do not move, each is dominated by one or more drilling towers, which are capable of moving to 
different locations on each island in order to work different well heads. Using horizontal and slant 
drilling technology, each island works underwater wells at various distances around the islands, all over 
the Wilmington Oil and Gas Field. Water injection is used at the Wilmington to help prevent land 
subsidence. 

Because of the sheltering effect of the Long Beach Breakwater, the THUMS Islands at Wilmington Oil 
and Gas Field are not directly exposed to ocean waves. The Long Beach Breakwater and its two sister 
breakwaters inhibit to some degree the natural circulation and exchange of ocean water in San Pedro 
Bay. Consequently, since the completion of the breakwater system in 1949, locals have observed and 
measured higher pollution and lower water quality in the marine waters off Long Beach, compared to 
other nearby coastal areas such as Huntington Beach (City of Long Beach, undated #1). The lower base-
line water quality at the site is a combination of the fact that the Long Beach Breakwater inhibits the 
natural circulation and dilution of local wastes that enter San Pedro Bay from Long Beach and surrounds; 
plus the arrival of contaminants from up the Los Angeles River. The Los Angeles River feeds directly into 
San Pedro Bay. 

An investigation by the Associated Press found that hydraulic fracturing has occurred at least 200 times in 
Study Region 1, but did not break down the number of occurrences in federal waters versus State waters 
or the Wilmington Oil and Gas Field. However, they stated that hydraulic fracturing operations occurred 
five times at the field in 2012. There are no known instances to date of oil spills or major illegal discharges 
(API, 2013). 

11.6.4 Impact Methodology and Significance Criteria 

The impact assessment methodology for Wilmington Oil and Gas Field consists of the baseline and impact 
analysis described in EIR Section 10.6 for Study Region 1, with the addition of focused analysis based on 
the programmatic-specific description, data collection from available sources including DOGGR, RWQCB, 
and the City of Long Beach. Impact analysis was limited to potential effects of hydraulic fracturing, includ-
ing effects of new wells created for the purpose of these treatments. 

Impact significance criteria are the same as described in EIR Section 10.6.4 (Coastal Processes and 
Marine Water Quality). 

11.6.5 Impact Analysis and Mitigation Measures 

Please see EIR Section 10.6.5 (Coastal Processes and Marine Water Quality, Programmatic Level Analy-
sis, Impact Analysis and Mitigation Measures) for general discussion of the EIR impact analysis. 
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11.6.5.1 Study Region 1: Wilmington Oil and Gas Field 

Hydraulic fracturing has already occurred at Wilmington field, as noted in EIR Section 11.6.3.1 above. The 
Wilmington Oil and Gas Field would include hydraulic fracturing on up to approximately half of new wells 
constructed as well as on several existing wells. No more than approximately 100 wells would be drilled in 
any given year. For the entire Wilmington Oil and Gas Field, including land-side portions, zero to fewer 
than 20 wells would be hydraulically fractured annually, but it is not known how many of those wells 
would be offshore as opposed to onshore. Acid matrix stimulation and acid fracturing are not anticipated 
to be used. 

New well construction is expected to decline in comparison to past years. Although existing regulations 
provide some protection, potentially significant impacts could still occur and require mitigation. 

Impact CPMWQ-1 Change marine water chemical composition with respect to known hazardous sub-
stances, or change measured water temperature, salinity, conductivity, or turbidity 

EIR Section 10.6.5 noted that, for Study Region 1, the risk of known hazardous substances changing 
marine chemical composition is regulated by the U.S. EPA, DOGGR, the RWQCB, and local agencies (in 
this case, the City of Long Beach, which maintains its own permitting program for offshore oil extraction). 
The regulations include: an environmental analysis during the permitting process; Best Practices and 
Plans for the prevention of discharges and Contingency Plans for cleanup; and monitoring for compli-
ance. These regulations are discussed in detail in section 10.6.5 and would apply to projects (existing and 
new) in the Wilmington Oil and Gas Field. With implementation of these regulations and Mitigation Mea-
sure CPMWQ-1a, which requires specific actions to protect marine water quality, these impacts to 
marine water chemical composition at the Wilmington Oil and Gas Field would be less than significant 
(Class II). 

MM CPMWQ-1a Protect Marine Water Quality. (Full text in EIR Section 10.6.5.) 

Impact CPMWQ-2 Change the velocity or direction of ocean currents 

In some cases, well stimulation activities may affect local currents due to the need for large structures 
that can deflect ocean water. However, currents in the San Pedro Bay are restricted and inhibited to 
some degree already by the breakwater system. These impacts would be significant only in highly 
vulnerable areas where valuable resources depend on the currents. Due in part to the baseline level of 
pollution discussed earlier, the types of assets that could be damaged by impacts to currents (e.g. 
marine wildlife migration routes, ocean water aesthetics) are present to a lesser degree near the Wilm-
ington Oil and Gas Field than Study Region 1 in general. 

Nevertheless, if the highly vulnerable areas were impacted, the impact would be significant. Mitigation 
Measure CPMWQ-2a would reduce Impact CPMWQ-2 to less than significant because it would require a 
current plan for any stimulation that would involve activities in ocean waters. For a full discussion of 
Mitigation Measure CPMWQ-2a, please refer to EIR Section 10.6.5. 

MM CPMWQ-2a Prepare and Implement Marine Current Plan. (Full text in EIR Section 10.6.5.) 

Impact CPMWQ-3 Change the velocity or direction of coastal and ocean winds 

As noted in EIR Section 10.6.5, well stimulation activities are unlikely to have significant impacts on coastal 
and ocean winds. The degree of disruption of wind from a blockage is less than the corresponding dis-
ruption of water currents, due to the lighter density and less viscosity of wind. Impact CPMWQ-3 at the 
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Wilmington Oil and Gas Field would be the same as elsewhere in Study Region 1, less than significant 
(Class III). Consequently no mitigation measures are recommended. 

Impact CPMWQ-4  Change the direction, size, or period of ocean waves 

This impact was found to be Class IV in the discussion in EIR Section 10.5.6, with respect to programmatic 
level analysis, partly on the basis that specific projects would require an individual project-level environ-
mental review and permitting process. 

For the Wilmington Oil and Gas Field, it is noted that waves in San Pedro Bay are greatly inhibited by the 
breakwater system, and due to this inhibited baseline environment, the types of assets that could be 
damaged by impacts to waves (e.g., water circulation and wave-based recreation such as surfing) are not 
as available or vulnerable to damage, compared to the rest of Study Region 1. However, there are occa-
sions where wave conditions are right for wave-based recreation to occur inside San Pedro Bay (Surfrider, 
2014). 

Only large new structures, such as a new THUMS Island, or a breakwater or jetty to protect a new 
facility, have the potential to disrupt the existing (inhibited) wave environment. Each of the existing 
THUMS Islands operates multiple wells from the same existing structure, and these facilities are capable 
of drilling new wells from the same existing platforms (the Islands). At present, there are no plans to 
build new structures inside San Pedro Bay, and it is noted that the field is in a state of production decline 
(DOGGR, 2014). Because no new structures would be built, there would be no anticipated change in 
direction, size, or period of the waves near the field and no impact. Therefore, Impact CPMWQ-4 would 
be Class IV, and no mitigation measures for wave impacts are recommended. 

Should oil extraction technology change such that new offshore structures would be built at or near the 
THUMS Island, a wave study would likely be required as mitigation during the site-specific CEQA review. 
However, at this time the need for such mitigation is not anticipated. 

Impact CPMWQ-5 Increase the risk from tsunamis 

Several factors indicate the risk of tsunami from operation of the Wilmington field is low. It is noted that 
the breakwater system confines any tsunamis generated inside San Pedro Bay, not to leave San Pedro 
Bay and strike other locations. The bathymetry of San Pedro Bay is generally quite flat, unlike other well 
stimulation sites such as the Santa Barbara Channel. San Pedro Bay lacks features such as deep canyons 
where induced seismicity or sea-bottom land subsidence would constitute trigger sites for tsunamis by 
means of underwater landslides, as was discussed in EIR Section 10.6.5. The water volume that would be 
affected by seismicity within San Pedro Bay is limited by the breakwater system and would be small 
compared to other sites such as the Santa Barbara Channel. All these factors constitute a dampening 
effect on the risk of tsunami generation. However, the City of Long Beach and especially the Port of Long 
Beach possess valuable assets which could be damaged by a tsunami. Even a relatively small, local 
tsunami — such as one hypothetically caused by an area of seafloor subsidence — could cause signifi-
cant monetary damage to these assets. Therefore, the risk of tsunamis associated with the Wilmington 
Oil and Gas Field, while smaller than Study Region 1 overall, is not completely absent. 

As discussed in Section 10.6.5, the risk of tsunamis is extremely difficult to calculate or place a monetary 
value upon, given the current state of the science and the expenses necessary to map these risks over a 
broad area. Consequently it is possible to make relative assessments of risk — e.g., the risk of tsunamis 
from operations inside San Pedro Bay is less than at other locations — but it is not possible to guarantee 
that the risk is absent or that mitigation measures can definitively negate this risk. 
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The existing operations at the THUMS islands have already been using water reinjection to compensate 
for potential ground subsidence, since their inception — a measure which reduces one of the risks of a 
tsunami triggering event. The flat bathymetry is another existing, natural feature that reduces the risk of 
tsunami generation. The offshore operations at Wilmington have proceeded since 1964 without a 
damaging induced seismic event being recorded. The enclosed nature of San Pedro Bay limits the magni-
tude of a potential tsunami by limiting the quantity of water affected. And as mentioned elsewhere 
(DOGGR, 2014) the Wilmington field is in a state of production decline; therefore, the quantities of well 
stimulation fluids and the magnitude of the operation is small compared to other offshore sites, and 
expected to decrease in the future, bringing a corresponding reduction in risk. 

For those reasons, the increased risk from tsunamis (Impact CPMWQ-5) is found to be adverse but less 
than significant (Class III), and no mitigation is required. If the operation expands or if new structures or 
procedures are used, site-specific CEQA review would likely be required, and mitigation measures simi-
lar to Mitigation Measures CPMWQ-5a (Conduct Offshore Geotechnical and Tsunami Investigation) and 
CPMWQ-5b (Modify the Drilling of Disposal Wells Offshore or Near-Shore) GEO-1a through GEO-1ef 
(Avoid Active Faults if Necessary, Conduct Ground Monitoring, etc.) and GEO-3a (Prepare Geotechnical 
Report if Necessary) may be required at that later date. Refer to EIR Section 10.611.5 for full 
explanations of these mitigating measures. 

11.6.6 Impact Significance Summary 

Table 11.6-1. Summary of Impacts and Mitigation Measures – Coastal Processes and Marine Water 
Quality 

Impact CPMWQ-1. Change marine water chemical composition with respect to known hazardous substances, or 
change measured water temperature, salinity, conductivity, or turbidity. 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) CPMWQ-1a: Protect Marine Water Quality 

Impact CPMWQ-2. Change the velocity or direction of ocean currents 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) CPMWQ-2a: Prepare and Implement Marine Current Plan  

Impact CPMWQ-3. Change the velocity or direction of coastal and ocean winds 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact CPMWQ-4. Change the direction, size, or period of ocean waves 

Wilmington Oil and Gas Field  

Impact Significance  Class IV (for existing structures)  

Mitigation Measure(s) None required 

Impact CPMWQ-5. Increase the risk from tsunamis 

Wilmington Oil and Gas Field  

Impact Significance  Class III  

Mitigation Measure(s) None required 
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11.7 Commercial and Recreational Fishing 

11.7.1 Introduction 

The following section presents information on existing conditions and potential impacts to Commercial 
and Recreational Fishing for the Wilmington Oil and Gas Field only. Since the Inglewood and Sespe Oil 
and Gas Fields are inland and not near the coast, the analysis of Commercial and Recreational Fishing 
does not apply to those fields and no further discussion of them appears in this section. Impacts associ-
ated with freshwater fishes are found in EIR Sections 10.4 (Biological Resources–Terrestrial Environment 
(Impact BIOT-5)) and 10.15 (Surface Water Resources (Impacts SWR-1 and SWR-3)). 

The following section presents information on existing conditions and potential impacts to commercial 
and recreational fishing resources for the Wilmington Oil and Gas Field only. This section addresses well 
stimulation treatments under DOGGR’s proposed permanent regulations. Within this programmatic 
level analysis and noted in EIR Chapter 9, it is assumed that offshore well stimulation treatments in State 
waters and tidelands may be conducted either from (1) an onshore well horizontally drilled to an 
offshore location, (2) an island or pier constructed and operated for the purposes of offshore oil and gas 
production, or (3) an offshore platform. When on to offshore well stimulation occurs, the process is the 
same and the equipment is set up on or by the pier to perform the treatment. Additionally, it is assumed 
that any offshore well stimulation within an existing offshore field would require project-specific envi-
ronmental review. This programmatic level analysis further assumes that proposed offshore well stimu-
lation includes any activity that could occur between the mean high tide line and the area within an 
offshore oil and gas field’s existing boundaries and no buffer areas have been applied to them. 

EIR Section 11.7.2 presents relevant State and federal regulations and standards associated with this 
analysis. EIR Section 11.7.3 provides a description of the affected environment for Commercial and Rec-
reational Fishing associated with EIR’s the Wilmington Oil and Gas Field. EIR Section 11.7.4 provides the 
impact methodology and criteria used for this analysis, and EIR Section 11.7.5 describes the direct and 
indirect impacts of the project. EIR Section 11.7.6 provides a summary of the impacts identified and 
their significance. 

Summary of Scoping Comments. During the 60-day scoping period for the EIR, five public scoping meet-
ings were conducted and written comments were received from elected officials, agencies, organi-
zations, and the public. Table 11.7-1 lists the issues of concern identified with respect to Commercial 
and Recreational Fishing and describes where each issue is addressed in this EIR. If an item is not 
addressed in the EIR, Table 11.7-1 explains why it is not included. A summary of the EIR’s scoping pro-
cess is provided in EIR Chapter 16 (Public Participation and Noticing).  

Table 11.7-1. Scoping Summary of Commercial and Recreational Fishing Issues 

Summary of Scoping Comment EIR Section(s) 

Discuss risks of hydraulic fracturing to fisheries 11.7.3 

Protection of recreational resources are important for Ventura County 11.7.3.2 
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11.7.2 Regulatory Setting 

11.7.2.1 Federal Regulatory Setting 

Clean Water Act. The 1972 Federal Water Pollution Control Act and its 1977 amendments, collectively 
known as the Clean Water Act (Act), established national water quality goals. The Act also created a 
National Pollutant Discharge Elimination System (NPDES) of permits that specify minimum standards for 
the quality of discharged waters. NPDES permits are issued by the SWRCB and RWQCBs. The Act 
requires states to establish standards specific to water bodies and designated the types of pollutants to 
be regulated, including total suspended solids and oil. The Act also establishes guidelines for the dis-
charge of dredged or fill materials and for the prevention of such discharges, individually, or in combina-
tion with other activities, from having unacceptable adverse impacts on the ecosystem. Additionally, the 
U.S. Army Corps of Engineers (USACE) has the legal authority to regulate, through the issuance of a Sec-
tion 404 permit, the discharge of dredged or fill material in waters of the U.S. 

Coastal Zone Management Act (CZMA) of 1972. The major focus of the federal Coastal Zone Manage-
ment Act (CZMA) is to assist states in the development and implementation of management programs 
for coastal zone land and water resources, giving full consideration to ecological, cultural, historic, and 
aesthetic values as well as to the needs of economic development. The CZMA establishes a “federal con-
sistency” review process whereby each federal agency conducting or supporting activities directly 
affecting the coastal zone must conduct or support activities in a manner consistent with, to the maxi-
mum extent practicable, the Coastal Zone Management Program. 

Endangered Species Act. The Endangered Species Act of 1973, as amended, establishes protection and 
conservation of threatened and endangered species and the ecosystems on which they depend. The 
USFWS and the NMFS administer the Act. Section 7 of the Act governs interagency cooperation and con-
sultation to ensure that activities do not jeopardize the existence of threatened or endangered species 
or result in adverse impacts or modification or destruction of their critical habitat. 

Magnuson-Stevens Act. The Magnuson-Stevens Fishery Conservation and Management Act of 1976 is 
the cornerstone legislation of fisheries management in U.S. jurisdictional waters. The Act created eight 
regional Fishery Management Councils and mandated a continuing planning and management program 
for marine fisheries by the Councils. The Act, as amended, requires that a Fishery Management Plan 
based upon the best available scientific and economic data be prepared for each commercial species or 
group of related species of fish that is in need of conservation and management within each respective 
region. In accordance with the Act, the councils report directly to the U.S. Secretary of Commerce. 

11.7.2.2 State Regulatory Setting 

California Endangered Species Act. California Endangered Species Act (Fish and Game Code Section 
2050 et seq.). The California Endangered Species Act (CESA) prohibits take of state-listed threatened or 
endangered species, or candidates for listing, except as authorized by the California Department of Fish 
and Wildlife (CDFW). Authorization may be issued as an Incidental Take Permit or, for species listed 
under both CESA and the federal ESA, through a Consistency Determination with the federal incidental 
take authorization. 

California Coastal Act. The California Coastal Act (Coastal Act) became law in 1976 as a means of provid-
ing a comprehensive framework for the protection and management of coastal resources. The main 
goals of the Coastal Act are to protect and restore coastal zone resources, to ensure balanced and 
orderly utilization of such resources, to maximize public access to and along the coast, to ensure priority 
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for coastal-dependent and coastal-related development, and to encourage cooperation between State 
and local agencies toward achieving the Act’s objectives. Specifically, Section 30001 of The Coastal Act 
promotes public safety, health, and welfare, and protects public and private property, wildlife, marine 
fisheries, and other ocean resources, and the natural environment, in order to protect the ecological 
balance of the coastal zone and prevent its deterioration and destruction. 

11.7.2.3 Local Regulatory Setting 

The programmatic element of this EIR does not identify every potentially applicable local coastal and 
marine plan and policy. Local coastal and marine plans and policies are generally included in local gen-
eral plans at coastal municipalities, as stipulated in the CCA. Future environmental review documents 
are required under Title 14 Division 2 for offshore drilling sites. These environmental reviews will be pre-
pared by DOGGR or another Lead Agency for the purposes of well stimulation treatments and address 
site-specific consistency with applicable local plans, policies, regulations, and ordinances. 

This EIR assumes that any proposals to stimulate an existing or future oil and gas well would be required 
to comply with all local regulations, including the acquisition of, and adherence to, any necessary 
ministerial or discretionary permits that may be required. Pursuant to PRC Section 3161(b)(3)(C), SB 4 
and Section 3161 “do[] not prohibit a local Lead Agency from conducting its own EIR.” 

11.7.3 Affected Environment 

This section details the existing conditions for Commercial and Recreational Fisheries in the Wilmington 
Oil and Gas Field. Information in this section provides the context for assessing potential fisheries 
impacts resulting from well stimulation activities, as described in EIR Chapter 7. 

11.7.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within CDFW commercial catch blocks 718 and 719 (see 
Figure 10.7-1). Table 11.7-2 presents total fish catch and value for the top 15 species (fish and inverte-
brates) between 2008 and 2012. A total of 136 species/groups were reported within these blocks, with 
the top 15 species representing 99 percent of total commercial catch (Table 11.7-2). Pacific sardine 
(Sardinops sajax) had the highest total catch, with over 36 million pounds, followed by market squid 
(Loligo opalescens), northern anchovy (Engraulis mordax), red sea urchin (Mesocentrotus franciscanus), 
and California spiny lobster (Panulirus interruptus). Other species with high catches included Pacific 
mackerel (Scomber japonicus), giant red sea cucumber (Parastichopus californicus), unspecified rock 
crabs (Cancer spp.), yellow rock crab (Metacarcinus anthonyi), and California barracuda (Sphyraena 
argentea). Of the species listed above market squid, California spiny lobster, Pacific sardine, red sea 
urchin and giant red seacucumber had the highest total commercial value, with market squid accounting 
for nearly half the total value in Wilmington (Table 11.7-2). 

The Wilmington field is located within the California Recreational Fisheries Survey (CRFS) South 
Sampling District (RecFin, 2014). The top 10 recreational fish species landed (in terms of numbers of 
individual fish caught) are presented in Table 11.7-3. Chub (Pacific) mackerel were caught in the highest 
number by recreational fishermen, followed by Pacific sardine, kelp bass (Paralabrax clathratus), barred 
sand bass (Paralabrax nebulifer), and jacksmelt (Atherinopsis californiensis). Other commonly caught rec-
reational species included queenfish (Seriphus politus), barred surfperch (Amphistichus argenteus), Cali-
fornia scorpionfish (Scorpaena guttata), Northern anchovy, and walleye surfperch (Hyperprosopon 
argenteum).  
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Table 11.7-2. Total Catch and Value for Fish Landed in CDFW Commercial Catch Blocks within the 
Wilmington Oil and Gas Field, 2008-2012 

Species 
Total Catch  

(pounds)   
Total Value 

(dollars)   

Sardine, Pacific  36,683,274   2,122,719  

Squid, market  31,986,716   8,974,293  

Anchovy, northern  2,573,207   118,845  

Sea urchin, red  940,527   797,918  

Lobster, California spiny  331,415   4,681,437  

Mackerel, Pacific  322,338   18,969  

Sea cucumber, giant red  292,864   747,741  

Crab, rock unspecified  250,781   342,802  

Crab, yellow rock  150,206   187,307  

Barracuda, California  123,772   84,724  

Whelk, Kellet's  97,062   74,859  

Halibut, California  69,986   348,720  

Seabass, white  49,361   90,789  

Crab, spider  42,076   46,799  

Sea cucumber, warty  24,639   76,718  

Total  74,103,244   19,156,721  

Source: CDFW Data for 2008-2012 from Commercial Landings reported in catch blocks 718 and 719. 

Table 11.7-3. Top 10 Recreational Fish Species (Number of Individuals) Landed by Recreational 
Anglers in the Wilmington Oil and Gas Field, 2008-2012 

Species 2008 2009 2010 2011 2012 Total 

Chub (Pacific) mackerel 552,580 516,331 305,643 272,311 326,315 1,973,180 

Pacific sardine 86,453 359,961 251,459 239,186 208,496 1,145,555 

Kelp bass 85,100 105,081 56,491 92,714 91,958 431,344 

Bared sandbass 87,644 71,001 67,926 107,216 85,907 419,694 

Jacksmelt 68,771 82,179 42,330 29,917 32,163 255,359 

Queenfish 87,955 62,334 22,911 35,145 35,639 243,984 

Barred surfperch 39,074 18,923 24,147 10,795 142,355 235,294 

California scorpionfish 41,597 35,960 39,020 55,448 59,528 231,554 

Northern anchovy 48,137 4,152 22,538 109,843 27,340 212,010 

Walleye serfperch 21,395 30,871 46,332 13,767 63,146 175,512 

Total 1,118,704 1,286,794 878,797 966,344 1,072,846 5,323,486 

Source: RecFIN (http://www.recfin.org/) for California Recreational Fisheries Survey (CRFS) data for South Sampling District (Los Angeles 
County south through San Diego County). Includes catches less than 3 miles from shore. 

11.7.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria for analysis of potential impacts to commercial and 
recreational fishing are the same as described in EIR Section 10.7.4. In evaluating the significance of an 
environmental effect to fishing, the focus is on physical changes to the environment that results in 
exclusion from a known fishing area and subsequent loss of catch. 
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11.7.5 Impact Analysis and Mitigation Measures 

11.7.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact CRF-1 Cause long-term exclusion of important commercial and recreational fishing areas 

Well stimulation activities in the Wilmington Oil and Gas Field occur primarily onshore. Offshore well 
stimulation activities in Wilmington are limited to the THUMS Islands, even though offshore platforms 
exist in other parts of Study Region 1. At THUMS, well stimulation methods would be the same as those 
on land. Equipment used for well stimulation at the THUMS islands would be placed on barges and 
transported to the sites. 

Within this programmatic level analysis and as noted in Chapter 9, it is assumed that offshore well stimula-
tion treatments in State waters and tidelands may be conducted either from (1) an onshore well 
horizontally drilled to an offshore location, (2) an island or pier constructed and operated for the purposes 
of offshore oil and gas production, or (3) an offshore platform. When on to offshore well stimulation 
occurs, the process is exactly the same and the equipment is set up on or by the pier to perform the treat-
ment. Additionally, it is assumed that any offshore well stimulation within an existing offshore field would 
require project-specific environmental review. 

It is unlikely THUMS Island and onshore horizontal directional drilling (HDD) well stimulation activities 
would interfere with commercial fishing activities because the majority of historical commercial fishing 
grounds are located further offshore. However, some shore-based recreational fishing currently occurs 
in the Wilmington Oil and Gas Field. On certain days, potential temporary displacement of recreational 
anglers from accessing a small portion of shore-based fishing grounds may occur where HDD equipment 
is being staged. The impact of the activities could last hours to days with a temporary and localized 
effect over a discrete area. The amount of fishing grounds occupied by well stimulation staging would be 
minimal compared to the available areas to fish. 

The THUMS islands are located within an industrial port complex which is not a historically important 
commercial or recreational fishing ground. Equipment used for well stimulation activities at the THUMS 
islands would be placed on barges and transported to the sites. New well stimulation activity in the 
existing THUMS fields may increase the number of barge trips required to stage equipment used during 
well stimulation operations. Increased traffic may raise the likelihood for collision and an accidental spill 
that could damage recreational and commercial fisheries areas. However, safety protocols are in place 
(i.e., Port Pilot to control vessel traffic) to avoid a potential accidental spill from a vessel collision within 
the Wilmington area. In addition, THUMS islands transport all produced water and well stimulation 
fluids to land via pipeline (no discharges directly into the marine environment), so no accidental dis-
charge of fluids would likely occur. Potential contamination may result from spills on the project site or 
away from the site (e.g., during transportation of project materials, or wastewater, or pipeline failure). 
EIR Sections 10.11 (Geology, Soils and Mineral Resources) and 10.21 (Risk of Upset/Public and Worker 
Safety) present information on potential impacts associated with pipeline failures, including those 
induced by seismic events. 

As part of DOGGR’s proposed permanent regulations for well stimulation treatments, as outlined in EIR 
Section 2.2.2 (Chronology and Content of the Proposed Permanent Regulations for Well Stimulation Treat-
ments) and most notably in Table 2-5, future oil and gas well stimulation treatments would be required to 
implement a number of additional measures to minimize the potential for well failures and surface level 
leaks and spills, including, but not limited to: 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.7 COMMERCIAL AND RECREATIONAL FISHING 

Final EIR 11.7-6 June 2015 

 Section 1782 (General Well Stimulation Requirements) which, among other specifications mandates 
compliance with all applicable requirements of the RWQCB and the DTSC; 

 Section 1783.1 which, among other actions requires (i) preparation and, if needed, implementation of 
a Spill Contingency Plan, including procedures for the handling of well stimulation fluid and additives, 
(ii) preparation and implementation of a Water Management Plan to be approved by the RWQCB, and 
(iii) a written description of the anticipated disposal method that will be used for recovered water and 
flowback fluid from the treatment that is not produced water; 

 Sections 1784.1 and 1784.2, which requires well pressure and cement testing prior to a stimulation 
treatment to ensure integrity; and 

 Section 1785, which mandates on-site monitoring during stimulation treatments to ensure that the 
potential for upset conditions, including leaks and spills, are minimized. 

In addition to the newly proposed permanent regulations, surface water quality, including California’s 
coastal and offshore waters, is also protected from impacts due to the drilling of oil and gas wells by exist-
ing Title 14 regulations and the existing State and federal regulations, as described in EIR Section 10.6.2 
(Regulatory Setting). With adherence to these regulations, Impact CRF-1 would be considered less than 
significant because activities would not cause a substantial loss or exclusion (greater than 5 percent) to 
historically important commercial and/or recreational fishing areas for more than one year (Class III). 

Impact CRF-2 Result in substantial loss of total catch to commercial and recreational fishing 
industries 

Well stimulation activities in the Wilmington Oil and Gas Field occur onshore via HDD or on THUMS 
islands (less than one mile offshore). The majority of commercial fishing occurs in offshore areas of 
Wilmington and some shore-based recreational fishing occurs in Wilmington. Vessel traffic to stage well 
stimulation at the THUMS Islands would not preclude commercial fishing in Study Region 1. 

Potential temporary displacement of recreational anglers from accessing a small portion of shore-based 
fishing grounds (see CRF-1) may occur where HDD equipment is being staged. The impact of the activi-
ties could last hours to days with a temporary and localized effect over a discrete area. It is unlikely that 
exclusion from fishing grounds over a short duration for well stimulation would result in reduced com-
mercial or recreational catches or revenue. 

An accidental spill due to well stimulation activities could potentially cause minor losses of catch to the 
local commercial and/or recreational anglers in Wilmington. However, the THUMS islands are located 
within an industrial port complex which is not known to contain substantial amounts of commercial 
and/or recreational fishing, with most commercial fishing occurring in offshore areas outside of Study 
Region 1. In addition, as discussed in Impact CRF-1, DOGGR’s proposed permanent regulations include a 
number of measures to minimize the potential for well failures and surface level leaks and spills. 

Therefore, Impact CRF-2 would be less than significant and would not cause any loss of total catch 
greater than 5 percent for more than one year or 10 percent during one season (Class III). 
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11.7.6 Impact Significance Summary 

Below is a summary of potential impacts and significance to Commercial and Recreational Fishing in 
Wilmington (Table 11.7-4). Since all potential impacts described above are less than significant, no miti-
gation measures are necessary. 

Table 11.7-4. Summary of Impacts and Mitigation Measures – Commercial and Recreational Fishing 

Impact CRF-1. Cause long-term exclusion of important commercial and recreational fishing areas 

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact CRF-2. Result in substantial loss of total catch to local commercial and recreational fishing industries 

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.8 Cultural Resources 

Cultural resources are categorized as buildings, sites, structures, objects, and districts under both federal 
law (for the purposes of the National Environmental Policy Act (NEPA) and the National Historic Preser-
vation Act (NHPA)) and under California State law (for the purposes of the California Environmental 
Quality Act (CEQA)). Three kinds of cultural resources, classified by their origins, are considered in this 
assessment: prehistoric; ethnographic; and historic. Please refer to Appendix F for a full description of 
the categories and types of cultural resources evaluated in this EIR. Any relevant discussion and analysis 
in EIR Section 10.8 is incorporated herein to support conclusions about the significance of impacts in the 
Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

Prehistoric archaeological resources are associated with the human occupation and use of California 
prior to prolonged European contact. These resources may include sites and deposits, structures, arti-
facts, rock art, trails, and other traces of Native American human behavior. In California, the prehistoric 
period began over 12,000 years ago and extended through the eighteenth century until 1769, when the 
first Europeans settled in California. 

Ethnographic resources represent the heritage of a particular ethnic or cultural group, such as Native 
Americans or African, European, Latino, or Asian immigrants. They may include traditional resource-
collecting areas, ceremonial sites, value-imbued landscape features, cemeteries, shrines, or ethnic 
neighborhoods and structures. 

Historic-period resources, both archaeological and architectural, are associated with Euro-American 
exploration and settlement of an area and the beginning of a written historical record. They may include 
archaeological deposits, sites, structures, traveled ways, artifacts, or other evidence of human activity. 
Groupings of historic-period resources are also recognized as historic districts and as historic vernacular 
landscapes. 

Under federal and State historic preservation law, cultural resources must be at least 50 years old to 
have sufficient historical importance to merit consideration of eligibility for listing in the National 
Register of Historic Places (NRHP) or in the California Register of Historical Resources (CRHR). A resource 
less than 50 years of age must be of exceptional historical importance to be considered for listing. 

11.8.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Cultural Resources. EIR Section 11.8.2 presents relevant regulations and standards associ-
ated with this analysis. EIR Section 11.8.3 provides a description of the affected environment for Cultural 
Resources that is associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields. EIR Section 
11.8.4 provides the impact methodology and criteria used for this analysis, and EIR Section 11.8.5 
describes the impacts associated with well stimulation treatments in these two fields, including pro-
posed mitigation measures. EIR Section 11.8.6 provides a summary of the impacts identified and their 
significance, as detailed in EIR Section 11.8.5. Please refer to EIR Chapter 12 for the Cultural Resources 
evaluation of the project’s alternatives, and EIR Section 13.10 for the evaluation of cumulative impacts 
associated with Cultural Resources. The scoping comments that were received on the EIR as related to 
Cultural Resources that have been considered in this analysis are identical to those summarized in EIR 
Section 10.8 (Cultural Resources). 
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11.8.2 Regulatory Setting 

Numerous federal, State, and local regulations direct the management and treatment of cultural 
resources. The primary federal regulations, including NHPA and the Abandoned Shipwreck Act, are 
detailed in EIR Section 10.8.2.1. State regulatory setting is detailed in EIR Section 10.8.2.2. The cities of 
Los Angeles and Long Beach have additional regulations that apply to cultural resources within the 
Wilmington Oil and Gas Field, and Los Angeles County has additional regulations that apply to Inglewood 
Oil and Gas Field. These are detailed below in EIR Sections 11.8.2.1 and 11.8.2.2. Several additional fede-
ral regulations are applicable in the Sespe Oil and Gas Field due to large portions of the field being under 
the jurisdiction of the Bureau of Land Management (BLM) and the United States Forest Service (USFS). 
Additionally, Ventura County has regulations that apply to cultural resources. These are detailed below 
in EIR Section 11.8.2.3. 

11.8.2.1 Study Region 1: Wilmington Oil and Gas Field 

City of Los Angeles General Plan 

The Conservation Element (Element) of the City of Los Angeles General Plan, adopted in 2001, states 
that the City has a primary responsibility to protect significant archaeological and paleontological 
resources (City of LA, 2001). The City defines its objective, policy and program for archaeological and 
paleontological resources as follows: 

Objective: protect the city's archaeological and paleontological resources for historical, cultural, 
research and/or educational purposes. 

Policy: continue to identify and protect significant archaeological and paleontological sites and/or 
resources known to exist or that are identified during land development, demolition or property 
modification activities. 

Program: permit processing, monitoring, enforcement and periodic revision of regulations and 
procedures. 

In addition, the City also defines an objective, policy, and four programs for cultural and historical 
resources. These include: 

Objective: protect important cultural and historical sites and resources for historical, cultural, 
research, and community educational purposes. 

Policy: continue to protect historic and cultural sites and/or resources potentially affected by pro-
posed land development, demolition or property modification activities. 

Program 1: development permit processing, monitoring, enforcement and periodic revision of regu-
lations and procedures. 

Program 2: prepare the Historic Preservation and Cultural Resources Element of the general plan. 

Program 3: continue to survey buildings and structures of any age in neighborhoods throughout the 
city in order to develop a record that can be used in the present and future for evaluating their his-
toric and cultural value as individual structures and within the context of surrounding structures. 

Program 4: continue to establish Historical Preservation Overlay Zones throughout the city. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.8 CULTURAL RESOURCES 

June 2015 11.8-3 Final EIR 

Los Angeles Cultural Heritage Ordinance 

This Ordinance was enacted in 1962 in order to designate buildings and sites within Los Angeles as indi-
vidual local landmarks, also known as Historic-Cultural Monuments. As defined by the ordinance, a 
Historic-Cultural Monument is: 

…any site (including significant trees or other plant life located on the site), building or 
structure of particular historic or cultural significance to the City of Los Angeles, includ-
ing historic structures or sites in which the broad cultural, economic or social history of 
the nation, State or community is reflected or exemplified; or which is identified with his-
toric personages or with important events in the main currents of national, State or local 
history; or which embodies the distinguishing characteristics of an architectural type 
specimen, inherently valuable for a study of a period, style or method of construction; or 
a notable work of a master builder, designer, or architect whose individual genius influ-
enced his or her age. 

The Cultural Heritage Commission oversees the designation and preservation of local landmarks. The 
City currently has over 1,000 Historic-Cultural Monuments, providing official recognition and protection 
for Los Angeles’ most significant historic resources. 

City of Long Beach General Plan Update 

The Historic Preservation Element (Element) of the City of Long Beach General Plan, which was adopted 
in 2010, states goals, policies, and implementation programs for the identification and protection of cul-
tural resources within the City (City of Long Beach, 2010). Five goals were identified that include: 

 GOAL 1: Maintain and support a comprehensive, citywide historic preservation program to identify 
and protect Long Beach’s historic, cultural, and archaeological resources. 

 GOAL 2: Protect historic resources from demolition and inappropriate alterations through the use of 
the City’s regulatory framework, technical assistance, and incentives. 

 GOAL 3: Maintain and expand the inventory of historic resources in Long Beach. 

 GOAL 4: Increase public awareness and appreciation of the City’s history and historic, cultural, and 
archaeological resources. 

 GOAL 5: Integrate historic preservation policies into City’s community development, economic devel-
opment, and sustainable-city strategies. 

The Historic Preservation Element was prepared in accordance with the Secretary of the Interior’s 
Standards and Guidelines for Archeology and Historic Preservation, the publication entitled “Preparing a 
Historic Preservation Plan” by Bradford J. White and Richard J. Roddewig (1994) and other applicable 
State standards and guidelines. 

11.8.2.2 Study Region 1: Inglewood Oil and Gas Field 

City of Los Angeles General Plan 

See EIR Section 11.8.2.1 for details. 

Los Angeles Cultural Heritage Ordinance 

See EIR Section 11.8.2.1 for details. 
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Baldwin Hills Community Standards District 

Los Angeles County has issued a set of regulatory standards for oil well drilling and operation within the 
Baldwin Hills (i.e., Inglewood Oil and Gas Field). This includes two sets of provisions regarding cultural 
resources: 

 The Implementation Provisions (LAC Ordinance No. 2008-057(L)(7)) require the operator to have a 
qualified archaeologist prepare cultural resources training material for construction staff and to pre-
pare a construction treatment plan for treating any known or unknown cultural resources. 

 The Oil Field Development Standards (LAC Ordinance No. 2008-057(E)) require the operator to comply 
with all of the following provisions: 

a. Cone Trust House. Oil operations shall not result in impacts to the Cone Trust House(LAC 
Ordinance No. 2008-057(E)(8)(a)). 

b. Archeological Training. The operator shall provide archeological training for all construction 
personnel who will be involved with ground disturbance activities at the oil field. All such 
construction personnel shall be required to participate in the training and will receive train-
ing material prepared by a qualified archaeologist prior to working on ground disturbance 
activities(LAC Ordinance No. 2008-057(E)(8)(b)). 

c. Construction Treatment Plan. The operator shall comply with all provisions of a construction 
treatment plan, approved by the director, to ensure that any new archeological discoveries 
are adequately recorded, evaluated, and, if significant, mitigated. In the event that unknown 
archaeological artifacts are encountered during grading, clearing, grubbing, and/or other 
construction activities, work shall be stopped immediately in the vicinity of the find and the 
resource shall be evaluated by a qualified archaeologist, approved by the director. The con-
struction treatment plan shall include any measures requested by the director (LAC Ordi-
nance No. 2008-057(E)(8)(c)). 

11.8.2.3 Study Region 2: Sespe Oil and Gas Field 

The Federal Land Policy and Management Act (FLPMA) 

This law establishes policy and goals to be followed in the administration of public lands by the BLM. The 
intent of FLPMA is to protect and administer public lands within the framework of a program of 
multiple-use and sustained yield, and the maintenance of environmental quality. It directs the BLM to 
manage the multiple uses of public lands in a manner that protects the quality of cultural resources and 
archaeological values. Under this law cultural resources do not need to be determined eligible for the 
NRHP to receive consideration. 

BLM Manuals H 8100, 8110, 8130, 8140, 8150, 8170 – Cultural Resources 

The 8100 series of BLM Manuals are designed to assist BLM managers with effectively managing cultural 
resources on public lands. They provide guidance for the identification, protection, and preservation of 
cultural resources, as well as the interpretation of cultural resources to the public. Manuals H-8100, 
8110, 8130, 8140, 8150, and 8170 specifically relate to cultural resources and are summarized here. 
Manual H-8120 relates to Native American consultation, and is described in Chapter III (BLM, 2004). 
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Manual 8100 outlines the federal and State regulations that guide the management of cultural 
resources on public land and provides guidance for BLM managers in effectively meeting the require-
ments of these regulations (BLM, 2004). 

Manual 8110 provides direction for the identification, evaluation, categorizing, and allocating to uses, all 
the cultural resources that occur on public lands within a field office manager’s jurisdiction. The manual 
also provides guides for record keeping, and the sharing of cultural resources data with SHPOs (BLM, 
2004). 

Manual 8130 clarifies the level of cultural resource information and kinds of long-term management 
decisions needed in land use plans that pertain to cultural resources. It directs BLM managers to develop 
land use plans that: (1) prioritize preservation and protection of significant cultural resources and make 
sure they will be available for appropriate uses by present and future generations; (2) identify priority 
geographic areas for conducting new field inventories; and (3) identify and resolve use allocation con-
flicts with potential to adversely affect cultural resources (BLM, 2004). 

Manual 8140 provides guidance for: (1) protecting and preserving cultural resources from natural or 
human-caused deterioration; (2) making decisions for recovering significant cultural resources data 
when it is not feasible to maintain a cultural resource in a non-deteriorating condition; (3) protecting 
cultural resources from inadvertent adverse effects from BLM land use decisions, pursuant to various 
federal and State laws; and (4) controlling the unauthorized use of cultural resources (BLM, 2004). 

Manual 8150 provides procedural direction on authorizing the use of cultural resources on public land, 
administering permits and products resulting from permitted work, and facilitating the appropriate 
scientific use of cultural resources on public land (BLM, 2004). 

Manual 8170 gives general direction to managers for implementing public outreach programs and inter-
pretation related to cultural resources, including the use of volunteers, museum collections, heritage 
tourism, heritage education, and promoting public awareness of cultural resources (BLM, 2004). 

USFS Manual FSM 2300 – Recreation, wilderness, and related resource management Chapter 2360 – 
Heritage Program Management 

Chapter 2360 of USFS Manual is designed to assist USFS managers with effectively managing cultural 
resources on public lands. They provide guidance for the identification, protection, and preservation of 
cultural resources, as well as the interpretation of cultural resources to the public. Additionally, it pro-
vides for permitting procedures and legislative pathways for managing impacts to heritage sites (USFS, 
2008). 

2363: Identification, evaluation, and allocation to management categories. Provide procedures for the 
identification and documentation of cultural resources that are historically important and that represent 
the history and cultural diversity of the United States. Set standards for the evaluation for cultural 
resources to determine their scientific, historical and/or cultural values; eligibility for inclusion on the 
National Register; and potential for National Historic Landmark status or other special designations. Sets 
guidelines to recommend allocation of cultural resources to management categories that preserve and 
protect those attributes that make them archaeologically, historically, or culturally significant and that 
maximize their agency and public benefit (USFS, 2008). 

2364: Protection and Stewardship. Provides Forest Service objectives related to cultural resource pro-
tection and stewardship (USFS, 2008). 
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2366: Management of Collections. Provides Forest Service objectives related to management of her-
itage collections. It emphasizes the preservation of heritage collections for the benefit of future genera-
tions. It additionally Requires the storage, preservation, and management of heritage collections be con-
ducted in an agency, university, State, Tribal, or other professional curatorial facilities that provide 
proper protection from unauthorized use, theft, fire, floods, and other threats. It Promotes the appro-
priate access and use of heritage collections in support of research, public education, and agency man-
agement activities, and creates management guidelines for collections containing human remains and 
associated materials according to standards and guidelines in NAGPRA and its implementing regulations 
(USFS, 2008). 

2367: Permits, Agreements and Contracts. Requires a permit for any person proposing to excavate 
and/or remove archaeological resources from public lands, except in the limited circumstances 
described in 2367.16. Provides permitting procedures, requirements, and guidelines for any person 
proposing to excavate and/or remove archaeological resources and establishes legislative pathways for 
permitting (USFS, 2008). 

Ventura County General Plan 

Section 1.8 of the General Plan discusses the importance of cultural and paleontological resources to the 
County and establishes that the goals of the County, as it is concerned with cultural resources, are to 
identify, inventory, preserve and protect these resources for their scientific, educational, and cultural 
value, as well as to work with cities, special districts, other appropriate organizations, and private land-
owners in acknowledging and preserving the County's cultural resources: 

1. Discretionary developments shall be assessed for potential paleontological and cultural resource 
impacts, except when exempt from such requirements by CEQA. Such assessments shall be incor-
porated into a Countywide paleontological and cultural resource database. 

2. Discretionary development shall be designed or re-designed to avoid potential impacts to significant 
paleontological or cultural resources whenever possible. Unavoidable impacts, whenever possible, 
shall be reduced to a less than significant level and/or shall be mitigated by extracting maximum 
recoverable data. Determinations of impacts, significance and mitigation shall be made by qualified 
archaeological (in consultation with recognized local Native American groups), historical or paleon-
tological consultants, depending on the type of resource in question. 

3. Mitigation of significant impacts on cultural or paleontological resources shall follow the Guidelines 
of the State Office of Historic Preservation, the State Native American Heritage Commission, and 
shall be performed in consultation with professionals in their respective areas of expertise. 

4. Confidentiality regarding locations of archaeological sites throughout the County shall be maintained 
in order to preserve and protect these resources from vandalism and the unauthorized removal of 
artifacts. 

5. During environmental review of discretionary development the reviewing agency shall be responsible 
for identifying sites having potential archaeological, architectural or historical significance and this 
information shall be provided to the County Cultural Heritage Board for evaluation (Ventura County, 
2011). 

6. The Building and Safety Division shall utilize the State Historic Building Code for preserving historic 
sites in the County. 
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Ventura County Cultural Heritage Ordinance No. 4225 

The purpose of this Ordinance is to promote the economic and general welfare of the County of Ventura 
by preserving and protecting public and private historic, cultural and natural resources which are of 
special historical or aesthetic character or interest, or relocating or recreating such resources where nec-
essary for their preservation and for their use, education, and view by the general public. A variety of 
policies and programs are outlined for the identification, evaluation, protection, and destruction of 
important archaeological and historic cultural resources in the County. The ordinance requires (Section 
1364-1, Establishment and Evaluation of Potentially Eligible Cultural Heritage Sites) that the Cultural 
Heritage Board “establish, update and maintain a list of buildings, structures, objects, and sites (includ-
ing natural features) of historical, architectural, community or aesthetic merit which are considered 
potentially eligible for Cultural Heritage designation.” This ordinance requires the creation of a list of 
potentially eligible Cultural Heritage Sites and creates a criterion for inclusion on said list (Section 
1365-5). It requires that the list be made available to the County Resource Management Agency. It also 
requires that listing of any site be made known to each owner of such sites and the list include a state-
ment indicating whether sites are private and not open to the public. It also indicates that if owners 
protest inclusion, the information will be kept confidential and unpublished (Section 1364-11). The ordi-
nance requires approval for any work maintenance, alteration, restoration, rehabilitation, remodeling, and 
change of use, demolition, relocation, or subdivision of a listed site (Section 1366) (Ventura County, 
2000). 

11.8.3 Affected Environment 

The Wilmington Oil and Gas Field is located in Study Region 1 along the coast of San Pedro Bay in Los 
Angeles County and includes portions of the cities of Carson, Los Angeles, and Long Beach. The Wilming-
ton field includes privately held and municipal lands on approximately 20,434 acres with a 0.25-mile 
buffer, for a total area of approximately 25,500 acres. The Inglewood Oil and Gas Field, also in Study 

Region 1, includes privately held and municipal lands on approximately 2,356 acres with a 0.25-mile 

buffer area, for a total area of approximately 4,134 acres. 

The Sespe Oil and Gas Field is located in Study Region 2 a few miles north of Fillmore, bordering Big 
Sespe Creek and Little Sespe Creek, mostly within the Los Padres National Forest. The Sespe field includes 
privately held and federal lands managed by the USFS, the BLM, and the USFWS. The current field totals 
approximately 16,058 acres with a 0.5-mile buffer, for a total area of approximately 23,127 acres. 

The context provided by the history and prehistory of an area is critical for determining what types of 
cultural resources may be present and thus how best to avoid them or otherwise mitigate appropriately. 
This allows for the determination of the sensitivity of particular areas where projects may occur in the 
future. A discussion of the prehistory, history, Native American context, and cultural resources sensi-
tivity is detailed in the following sections: Wilmington Oil and Gas Field in EIR Section 11.8.3.1, Ingle-
wood Oil and Gas Field in EIR Section 11.8.3.2, and Sespe Oil and Gas Field in EIR Section 11.8.3.3. 

11.8.3.1 Study Region 1: Wilmington Oil and Gas Field 

The information contained within this section was taken directly from the “Cultural Resources Study of 
the Wilmington Oil and Gas Field, Los Angeles County, California” (Chasteen et al., 2014). 

The Wilmington Oil and Gas Field is located in the southwestern portion of the Los Angeles Basin; a 
lowland plain bounded by the Santa Monica Mountains to the north, the Elysian and Puente Hills and on 
the east, and the Santa Ana Mountains and San Joaquin Hills in the southeast. According to published 
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geologic maps, the Wilmington Oil and Gas Field area is immediately underlain by the Monterey Forma-
tion, the San Pedro Formation, the Palos Verdes Sand, Quaternary non-marine terrace deposits, and 
Quaternary alluvial fan, floodplain, and aeolian and beach sand deposits. Late Holocene age artificial fill 
shallowly overlies native sediments within a large portion of the Wilmington field, especially the areas 
surrounding the Port of Long Beach, the Dominguez Channel, and the Los Angeles River 

Prior to historical development, the Wilmington Oil and Gas Field area was characterized by a low lying 
coastal landscape within and adjacent to marshlands and sloughs. Native vegetation communities in 
these areas included coastal sage scrub, freshwater and salt marshes, and riparian woodlands. Beginning 
in the early 20th century, the development of the Ports of Los Angeles and Long Beach resulted in exten-
sive modification of much of the native shoreline within the area surrounding Wilmington Oil and Gas 
Field. As discussed in more detail below, these activities involved extensive dredging of the mudflats and 
salt marshes along the San Pedro Bay to deepen the harbor and construct channels. Much of the sedi-
ment removed during the dredging operations was used as fill to elevate the land and extend the Wilm-
ington and Long Beach waterfronts. Today, the Wilmington Oil and Gas Field is highly developed with a 
heavy concentration of industry. 

Prehistory 

The prehistory of the Wilmington field generally falls in line with that of the surrounding South Coastal 
Culture Region, addressed in Appendix F and EIR Section 10.8.3.1. Information that is specific to the 
Wilmington Oil and Gas Field is presented below. 

Very little information is available from the Pleistocene-Holocene Transition (14,000 to 10,000 years 
B.P.) and the beginning of the Early Holocene (10,000 to 7,000 years B.P.). Several sets of human remains 
and archaeological sites indicate that people were present in the area of the Wilmington Oil and Gas 
Field, but it is unclear how they lived. Part of this may be due to the rising sea levels during this time, 
which now cover the San Pedro Bay and adjacent portions of the Pacific that were dry land during the 
Pleistocene and Early Holocene. Many resources dating to this period could be present below current 
sea level. For further information on this period, when humans first arrived in California, refer to EIR 
Section 10.8.3.1. 

The Topanga Pattern began during the Early Holocene (10,000 years B.P.) around 8,500 years B.P. and 
continued to be the primary material culture adaptation used in the vicinity of the Wilmington Oil and 
Gas Field until the end of the Middle Holocene (7,000 to 4,000 years B.P.). It is considered to be a local 
expression of the wide spread Millingstone Horizon. This pattern is characterized by settlements on the 
top of bluffs located near major estuary areas. These settlements were occupied through part of the 
year and people moved into smaller camps to harvest seasonably available plants during other times of 
the year. An unusual artifact type, called a cogged stone due to a visual similarity with gears, is known 
only in association with Topanga Pattern sites. Mortars and pestles appear around 5,000 years B.P., 
suggesting that acorns became a major food. Within the Wilmington field, sites dating to this phase 
include the San Pedro Harbor Site (CA-LAN-283) and CA-LAN-702. Archaeological data obtained from 
excavations at the San Pedro Harbor Site indicate seasonal occupation during the spring months for the 
purposes of shellfish gathering. For more information on the Early and Middle Holocene periods in Study 
Region 1, refer to EIR Section 10.8.3.1. 

As discussed in EIR Section 10.8.3.1, speakers of Takic languages appeared in the Los Angeles Basin by 
the beginning of the Late Holocene (4,000 to 200 years B.P.). The first large village settlements appear 
around 3500 years B.P., corresponding with this migration. These were seasonal villages along the edges 
of lagoons, such as San Pedro Bay, and became very common by 2600 years B.P. The archaeological 
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investigations in the Ballona Creek area indicate that sometime around 1,000 B.P., bluff top sites were 
abandoned and populations aggregated into villages along the edge of the lagoon. The presence of 
Southwestern pottery, Patayan ceramic figurines, and Hohokam shell bracelets at archaeological sites 
dating to this time suggests interaction between populations in Southern California and the Southwest. 
For further information on this period, refer to EIR Section 10.8.3.1. 

History 

During the Spanish Period (AD 1769 to 1821), two major institutions were founded near the Wilmington 
field: mission San Gabriel Arcangel and El Pueblo de Los Angeles. As described in EIR Section 10.8.3.1, 
mission San Gabriel was one of 21 Franciscan missions, established on September 8, 1771 by Father 
Junipero Serra as the fourth mission in Alta California. El Pueblo de Los Angeles quickly became the local 
and regional center for economic, political, social, cultural, and religious activities. Between 1835 and 
1846, more than 600 land grants in Alta California were recorded with the Mexican government, includ-
ing Rancho Los Palos Verdes and Rancho San Pedro Dominguez in the Carson and Wilmington areas. The 
first land grant in the State was given to Juan José Dominguez, who established the Rancho San Pedro 
on the awarded 75,000 acres. Juan Jose lived on the land intermittently until his death in 1809. Upon 
Cristobal Dominguez’s request following Juan José’s death, the rancho lands were resurveyed and 
regranted solely to Cristobal, who lived on the lands with his family. Following Cristobal’s death, the 
ownership of the land passed to his son, Manuel. 

Under Spanish rule, marine-based trade was prohibited in every bay except Monterey. Unauthorized 
trading began as early as 1805, and merchants were exchanging goods manufactured in Europe and Asia 
for cattle hide and tallow. As a result of Mexican independence, during the Mexican Period (AD 
1821-1848) California ports were opened to foreign trade. The firm of McCulloch, Hartnell, and Com-
pany formed and contracted with the missions for cattle hides and tallow. The firm constructed a 
warehouse, the Hide House, to support their economic endeavors in what is now San Pedro and to 
access the harbor located there. The Hide House eventually was sold to mission San Gabriel, and subse-
quently, Abel Stearns acquired it as a result of the Secularization Act. The hide trade flourished at that 
time, and by 1830, San Pedro was the leading center of production. 

During the American Period (AD 1848 to Present) after annexation, land ownership became a 
contentious issue. A Land Commission was established in 1851 to verify ownership claims to the 
ranchos. As often as not, ownership of the ranchos was deemed invalid, thus opening large tracts of land 
for purchase to such notable men as Abel Stearns, James Irvine, and Llewellyn Bixby who were 
instrumental in the development of Southern California. Although many lands changed hands, the 
economy remained agriculturally based, with an emphasis on raising livestock and crops. 

The Gold Rush facilitated the need for transportation, and stagecoach lines were established to meet 
this need. The Butterfield Stagecoach, which ran from St. Louis, Missouri, to San Francisco, California, is 
perhaps the most notable of the lines. Another heavily traveled line, which was run by Seeley and 
Wright, allowed for travel from San Diego to Los Angeles. The Santa Susana Stagecoach route, estab-
lished during the Gold Rush in 1849 to allow travel from Los Angeles to San Francisco as an alternative 
route to El Camino Real, followed the Santa Susana Pass road. In order to maintain economic 
independence, Los Angeles was also established as a port of entry in 1853. The newly established port of 
entry initially languished due to the harbor’s shallowness and rocky shoreline. Phineas Banning, 
David W. Alexander, and Augustus W. Timms were local entrepreneurs who capitalized on the harbor’s 
new designation and promoted local competition for trade commissions and freighting opportunities. 
Their endeavors ultimately resulted in the establishment of the Port of Los Angeles in San Pedro, where 
the Wilmington field is now. Wilmington, formerly known as New San Pedro, was established by Phineas 
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Banning in 1857 on land acquired from the Rancho San Pedro. San Pedro was also established by 
Banning around this time. A rail line was built in 1869 to connect Wilmington to what is now downtown 
Los Angeles. 

With the onset of the Civil War, the U.S. government established several military posts in Southern Cali-
fornia. One such post was founded north of Wilmington in 1862 on 60 acres of land donated by Phineas 
Banning and B. D. Wilson. Originally named Camp Drum, the facility was later designated as Drum 
Barracks in honor of Lieutenant Colonel Richard Drum. The facility was used intermittently throughout 
the war as a staging station for troops in transit and as the regional military headquarters. A map of the 
site indicates that the Drum Barracks included living quarters, a hospital, troop barracks, stables, a guard 
house, bakery, and cemetery. The post was finally abandoned in 1871. 

Many changes occurred to the San Pedro Harbor around what is now the Wilmington field. Beginning in 
the 1870s, Banning initiated efforts to improve the Los Angeles harbor, such as the construction of a sea 
wall and dredging at San Pedro and Wilmington. Wilmington and San Pedro catered to Banning’s newly 
established port and provided housing and social services for workers. Banning also successfully lobbied 
for a branch of the Southern Pacific Railroad to connect the Port to the city of Los Angeles. The popula-
tion “boom” of the 1880s increased the need for goods, which resulted in an increased volume of trade 
at the port. 

 Settlement within the Long Beach area began as early as 1875, when Jotham Bixby began selling lots 
along the Los Angeles River in the area that is now west Long Beach, near Willow Street and Santa Fe 
Avenue. In 1881, William Erwin Willmore entered into an agreement with J. Bixby & Company to 
develop the American Colony with a 350-acre townsite known as Willmore City. In June 1884, the San 
Francisco real estate firm of Pomeroy and Mills purchased the American Colony and reorganized as the 
Long Beach Land and Water Company. The American Colony and Willmore City were renamed Long 
Beach at that time. The real estate “boom” of the 1880s attracted many new residents to Long Beach 
because of strong ties to religious organizations and strict prohibition rules. The City of Long Beach was 
incorporated on February 10, 1888, and at time had 800 citizens and approximately 59 buildings. 

Over a decade after the Central Pacific Railroad completed the Transcontinental Railroad to Oakland, 
the Southern Pacific Railroad completed its Los Angeles route in 1880, followed by the Santa Fe Railway 
completing its route in 1886. The establishment of the transcontinental rail system furthered Los 
Angeles’ role in the economic development of both Southern California and throughout the United 
States. Henry E. Huntington established the Los Angeles Inter-Urban Electric Railway in 1903, which 
operated on the Southern Pacific Railroad line and allowed patrons to travel to neighboring communi-
ties such as Long Beach. The result of Huntington’s efforts was the connection of various communities 
within Los Angeles County by light rail, which fostered additional suburban development. The rail line to 
Wilmington was annexed by the City of Los Angeles in 1906 (the “shoe string”) in order to secure a port 
for the city, followed by the annexation of Wilmington and San Pedro in 1909. 

In 1893, the first Washington Navel orange tree (California Historical Landmark No. 20) was planted in 
the city of Riverside in Riverside County. In October 1895, the Southern California Fruit Exchange was 
formed as a cooperative for packaging and shipping citrus. In 1905, the exchange changed its name to 
California Fruit Growers’ Exchange (later known as SunKist). The exchange was originally formed as a 
marketing and shipping agency, and created a business model effectively used by other agricultural 
groups such as the California Associated Raisin Company. The California Fruit Growers’ Exchange was 
instrumental in making citrus the chief crop raised in Los Angeles County, as it remained until frost and 
disease shifted citrus cultivation to the State of Florida. 
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Commercial fishing in Los Angeles began in 1893 when the Golden Gate Packing Company moved its 
operations from San Francisco to San Pedro, adjacent to the Port of Los Angeles Main Ship Channel. 
After relocating, the company renamed itself the California Fish Company and began processing and 
canning albacore tuna due to a decline in anchovies. Through a marketing campaign in 1903, tuna was 
introduced to consumers with a slogan indicating tuna was the “Chicken of the Sea.” In 1917, Martin J. 
Bogdanovich founded the French Sardine Company, later known as Star-Kist, which eventually became 
the largest fish cannery in the world. By World War I, the Port of Los Angeles led the nation in commer-
cial fishing. 

Pacific Electric Railway and the Southern Pacific Railroad merged with seven other major regional elec-
tric rail companies in 1911, which improved the railroad’s presence at the Port of Los Angeles greatly. In 
order to accommodate the ever increasing goods coming through the Port of Los Angeles, the City of Los 
Angeles began an expansion program. The first pier was constructed in 1914 in Wilmington, which was 
shortly followed by improvements at Fish Harbor and the construction of warehouses to store cargo. 
The Los Angeles Dock and Terminal Company purchased 800 acres of marshland in 1906 with the intent 
to establish a port in Long Beach. By 1911, a municipal wharf had been constructed and the harbor had 
been dredged. Beginning in 1906, the harbor was dredged and a 1,400-foot turning basin and three 
channels were created. The following year, John F. Craig relocated the Craig Shipbuilding Company from 
Ohio to Channel 3 in the new privately owned Long Beach Inner Harbor. The years 1914 and 1916 saw 
devastating floods, which caused the demise of the Los Angeles Dock and Terminal Company. Manage-
ment of Port lands was turned over to the City of Long Beach, which completed dredging operations and 
created an ocean entrance to the Inner Harbor. The City of Long Beach and the U.S. Army Corps of 
Engineers improved the Cerritos Channel in 1918, which effectively improved navigation between the 
Los Angeles and Long Beach inner harbors. In 1917, the newly created Los Angeles County Flood Control 
District proposed that a channel to divert floodwaters from the Los Angeles River be built through Long 
Beach to the ocean. With completion of the flood control channel in 1923, the problem of extensive 
flooding and silting was permanently controlled in both ports, paving the way for continued develop-
ment in the area surrounding the Wilmington field. 

The era of the railroad began to decline around 1917 as the United States entered into World War I, and 
the reign of the railroads never returned due to the widespread availability of the automobile, facilitated 
by Henry Ford’s invention of assembly line production. Roads were constructed to support the 
increasingly popular automobile, and the beginnings of the “car culture” were sown. Interstate travel 
was made possible with the creation of highways such as Route 66. Route 66, also known as the mother 
road, traverses the western half of the United States beginning in Chicago, Illinois and terminating north 
of the Wilmington field at the pier in Santa Monica, California. Railroads continued to be important for 
transporting goods. In order to facilitate movements of goods to and from the ports of Los Angeles and 
Long Beach, a joint agency, known as the Harbor Belt Line, was formed in 1929 to oversee operations 
previously run by four railroads. The Harbor Belt Line Railroad began operations on June 1, 1929, and 
the organization continues to oversee management and maintenance of the internal rail lines at the 
harbors. 

The oil industry in Long Beach became dependent on the Port to export its resources. Federal legislation 
in 1911, which granted the city government control over tidelands and submerged lands, was expanded 
in 1925 and again in 1935, as the Long Beach city boundaries expanded. Funded through appropriations 
by the U.S. Congress and bond issues in 1924 and 1928, work on the Port Inner and Outer Harbors began 
in 1925 and included dredging of the channels and construction of a 7,100-foot breakwater, docks, 
landings, and warehouses. By 1930, the Port was handling 1 million tons of cargo each year, and by 
1939, harbor and oil revenues were sufficient to finance continued development at the port. 
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Around 1917, the Union Oil Company constructed a refinery on 424 acres in Wilmington. In 1921, oil 
was discovered in Signal Hill, an unincorporated area of Los Angeles County, which is surrounded by the 
city of Long Beach. This discovery of oil caused an economic and real estate “boom” throughout the 
area. The oil industry quickly became the primary industry within the city of Long Beach, and the Port of 
Long Beach continues to extract oil for commercial purposes. The Wilmington field was discovered by 
the Ranger Petroleum Corporation of Long Beach with the drilling of the Watson No. 2 well in January of 
1932. Oil was discovered at the Port of Long Beach in 1935, and oil pumps were employed throughout 
the port. The first harbor oil well was established in 1938. The Long Beach Oil Development Company 
was named the City of Long Beach’s major oil operator in 1939. Oil has been pumped out of Port lands 
continuously since the commodity was discovered in 1935, resulting in a steady stream of income for 
the Port and the City of Long Beach. In 1936, oil was struck again, this time at the Wilmington field near 
the port, which provided additional revenue to the City of Long Beach and assisted in the revitalization 
of the economy. Following the initial exploration of the Wilmington field, more than 1,000 wells were 
sunk between 1939 and 1942 by a consortium of companies operating under the name Long Beach Oil 
Development Company, the City of Long Beach’s first oil contractor. 

During World War I, the U.S. Navy took possession of the Port of Los Angeles and established a training 
and submarine base, which is extant. In the immediate aftermath of the Japanese attack on Pearl 
Harbor, during which Long Beach’s homeport battleship USS Arizona was sunk, Long Beach and Wilming-
ton became involved in the war effort. The U.S. Navy immediately assumed control of the Port of Los 
Angeles for use of defense activities associated with the Pacific Theatre of Operations. Douglas Aircraft 
established a hiring office on American Avenue and boosted the local economy by hiring many local resi-
dents. After the Japanese bombed Pearl Harbor in 1941, Ship and air production facilities operated 24 
hours a day at the Port of Los Angeles until the end of World War II and produced more than 15 tons of 
war equipment. Similar activities occurred at the Port of Long Beach. 

By the 1940s, the majority of the activities that occurred at the Port of Long Beach were associated with 
naval concerns. In 1940, the U.S. Navy purchased 105 acres on Terminal Island and established the Ter-
minal Island Naval Base. The U.S. Navy also constructed “Victory Pier” at the end of the Long Beach 
breakwater in order to ship ammunition to China. Following the 1941 attack on Pearl Harbor, the U.S. 
Navy assumed control of the port, leaving little room for business or activities not devoted to the war 
effort. The U.S. Navy used the opportunity to engage in a monumental building effort, expanding its Port 
facilities with construction of the Roosevelt Navy Base, Long Beach Naval Shipyard, and a U.S. Navy 
hospital. 

One notable impact World War II had on the United States was the recognized need for a comprehen-
sive internal circulation system to allow for movement of wartime goods and equipment. On June 29, 
1956, President Dwight D. Eisenhower signed the Federal-Aid Highway Act, which officially established 
the interstate highway system. This act resulted in renumbering highways as interstates as well as con-
struction of new highways. Interstates 110 and 710 connected the Wilmington area to the downtown 
area of Los Angeles where further connections could be made. 

In 1958, with the arrival of the vessel Hawaiian Merchant, containerization was introduced to the Port 
of Los Angeles. Containerization is an integrated system of transport in which goods are shipped in 
standardized containers that can easily be transferred to or from ships, trucks, or trains. The Port of 
Long Beach quickly adopted containerization, and both ports have continuously upgraded rail and 
docking capacity to further the importation/exportation of goods. 

Following World War II, Long Beach was forced to address a growing problem in its downtown area: sub-
sidence at the port. The problem, which was identified before World War II, was exacerbated by the 
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development of the Wilmington Oil Field in 1936. The city of Long Beach was sinking at a slow rate; 15 
inches were lost at the east end of Terminal Island in the 1940s. At its height, subsidence affected an 
approximately 20-square-mi area spread from the harbor, across the shoreline, and through downtown 
on a northeast path that circled Signal Hill. The subsidence of 29 feet at the core of this area was the 
worst experienced. Damage to Port buildings, streets, railroad tracks, and underground systems was 
extensive. 

The Servicemen’s Readjustment Act of 1944, commonly known as the GI Bill, gave returning servicemen 
the ability to purchase homes with a minimal down payment and to acquire loans secured by the Fede-
ral Housing Authority (FHA) for the balance. This, combined with new methods for quickly and cheaply 
mass produce housing, resulted in the conversion of thousands of acres of citrus groves, dairy pastures, 
and other agricultural fields in the Wilmington and greater Los Angeles areas into residential tract 
developments. 

A $90 million tidelands restoration program, funded by the State Tidelands Fund, began in 1953 and 
concluded successfully in 1958 to prevent the continued sinkage of the area surrounding Long Beach. In 
1964, four man-made islands were constructed in San Pedro Bay within the Wilmington field for the pur-
poses of installing oil derricks. 

Native American Context 

The Wilmington Oil and Gas Field lies in territory that traditionally belonged to groups within the 
Gabrileño/Tongva ethnolinguistic group, part of the Takic language grouping (please refer to Appendix G 
for a brief description of all of the Native American groups addressed in this EIR). The primary social and 
political organization of the Gabrieleño was the village and a number of these have been reported in the 
vicinity of the Wilmington Oil and Gas Field. Key among these is the village of Suangna, also referred to 
as Swaanga. Although several locations have been suggested for the site, historical documents indicate 
the village is located north of Wilmington on what was once the marshy coastal plain. Records from mis-
sion San Gabriel document baptisms of Suangna villagers as late as 1825. As Suangna was referred to in 
1852 documents, the village was likely occupied into the latter half of the nineteenth century. The 
archaeological site of CA-LAN-98 may represent the remains of Suangna. 

Four Gabrieleño villages have been reported along the western edge of the Palos Verde Peninsula south 
of the Wilmington Oil and Gas Field. The settlement of Chaawvenga was likely located in the vicinity of 
San Pedro with a second village, Xuuxonga, situated along the shore below San Pedro. The villages of 
’Aataveanga and Kiinkenga were recorded farther to the south; the latter site is reported to have been 
near the Point Fermin lighthouse. 

Several Gabrieleño communities also have been documented to the east within the City of Long Beach. 
These villages, which are reported to have been founded by refuges from the San Gabriel area, include 
Tevaaxa’anga, Puvunga/Povuu’nga, and ´Ahwaanga. The first two settlements are located outside of 
the Wilmington Oil and Gas Field. Although the exact location of ’Ahwaanga is not known, Kroeber 
placed it within the Long Beach vicinity. The archaeological site of CA-LAN-695, located immediately 
north of the Wilmington field, may represent the village of ´Ahwaanga. This village may be related to 
the settlement of Aguai, referenced in the Baptismal Register of mission San Juan Capistrano. 

Currently, the descendants of the Gabrieleño/Tongva are represented by a small number of organiza-
tions, none of which currently are federally recognized as tribal organizations. Several are working on 
achieving federal recognition, however, and are indicated by the Native American Heritage Commission 
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as interested parties in consultation for cultural resources within Los Angeles County. For more informa-
tion, refer to EIR Section 10.8.3.1 and Figure 10.8-2. 

Known Cultural Resources in Wilmington Oil and Gas Field 

A summary of the archaeological and historical built environment resources are provided below (Tables 
11.8-1 and 11.8-2). 

Archaeological Resources Located in Wilmington Area. The prehistoric archaeological resources within 
the Wilmington field consist of a village site, six artifact scatters, and a burial feature. The site complex 
of CA-LAN-98 (P-19-000098) is believed to represent the remains of the Gabrielino village of Suangna. 
The site was originally investigated by F. H. Racer in 1910, who described it as a village with an extensive 
artifact scatter, burials, and a shell midden. Later investigations in the area identified a second locus 
associated with the site. In 1972, the Suangna village site was designated as a California Point of Histor-
ical Interest. 

Of the six prehistoric shell artifact scatters identified within the Wilmington field, only CA-LAN-149 
(P-19-000149) exhibited a definable mound with an associated midden. The other scatters consist of 
concentrations of shell fragments, with some of these sites also exhibiting midden deposits. While infor-
mation on these sites is fairly limited, local accounts indicate that burials may have been present at 
CA-LAN-693 (P-19 000393) and CA-LAN-494 (P-19 000394). Other recorded human remains found in the 
field include an inhumation burial feature (CA-LAN-2788 [P-19-002788]) that was discovered on the 
Texaco property in Wilmington; the coroner determined that the remains were prehistoric in origin 
based on the Olivella shell beads that were found to be associated with the individual. 

Most of the historical archaeological resources within the Wilmington field date to the late nineteenth 
and early twentieth century. These resources include the remnants of residential buildings and industrial 
complexes as well as two sections of abandoned railroad tracks. Other historical archaeological 
resources documented in the Wilmington area include a refuse-filled pit that contains artifacts dating to 
the 1940s and the sunken remains of the ferryboat Sierra Nevada. The two sites with both historic and 
prehistoric components have been documented in the Wilmington field. CA-LAN-2135/H (P-19-002135) 
consists of prehistoric artifact scatters that were found in association with the historical Los Angeles 
Union Oil Refinery. The historical component of the site extends across a 424-acre area that includes 
series of tanks and refinery facilities constructed around 1917. In contrast, CA-LAN-2208/H 
(P-19-002208) consists of a shell midden and lithic artifact scatter that is overlain by a relatively dense 
scatter of historic glass and ceramics. Historical research indicates that the site is located within the 
eastern extent of the Drum Barracks, a Civil War outpost that was decommissioned in 1871. 

Table 11.8-1. Known Archaeological Resources within the Wilmington Oil and Gas Field 

Primary No. Trinomial No. Resource Name Occupation Period Site Description Comments 

P-19-000098 CA-LAN-98 Racer’s Site 
#10, Suangna 
Indian Village 

Prehistoric/ 
ethnohistoric 

Village complex with 
artifact scatter, burials, 
and a shell midden 

Listed as a Point of 
Historical Interest in 1972 

P-19-000126 CA-LAN-126   Prehistoric Concentration of shell 
fragments with no 
discernible midden 
deposits 

Site record notes that the 
scatter would be 
destroyed by the 
construction of the Pacific 
Coast Highway 1 

P-19-000148 CA-LAN-148 Nelson #16 
Refuse Heap 

Prehistoric Concentration of shell 
and animal bone 
fragments 

  



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.8 CULTURAL RESOURCES 

June 2015 11.8-15 Final EIR 

Table 11.8-1. Known Archaeological Resources within the Wilmington Oil and Gas Field 

Primary No. Trinomial No. Resource Name Occupation Period Site Description Comments 

P-19-000149 CA-LAN-149 Nelson #17 
Refuse Heap 

Prehistoric Shell mound and midden 
area 

The site was completely 
destroyed by earthmoving 
activities  

P-19-000693 CA-LAN-693  Prehistoric Shell midden deposits 
with multiple burials 

Burial features containing 
inhumations and grave 
goods discovered in area 
in 1906 

P-19-000694 CA-LAN-694   Prehistoric Shell and lithic scatter 
with burials 

  

P-19-000695 CA-LAN-695   Prehistoric Large shell midden 
deposit 

  

P-19-002135 CA-LAN-2135/H Los Angeles 
Union Oil 
Refinery 

Multicomponent Small prehistoric artifact 
scatter; historic-era oil 
tanks and refinery facility 

  

P-19-002208 CA-LAN-2208/H Drum Barracks Multicomponent Prehistoric shell and lithic 
midden with historic-era 
refuse scatter 

Historical component is 
likely associated with the 
Drum Barracks, a Civil 
War outpost 

P-19-002660 CA-LAN-2660H  Historical Building foundation and 
refuse scatter 

  

P-19-002788 CA-LAN-2788 Texaco Burial Prehistoric Disturbed inhumation 
burial with Olivella shell 
beads.  

  

P-19-003067 CA-LAN-3067H Southern 
Pacific Railroad 

Historical Two concrete foundations 
likely associated with the 
Southern Pacific Railroad 
tracks 

  

P-19-004279 CA-LAN-4279H   Historical Refuse-filled pit   

P-19-004313 CA-LAN-4313H   Historical Residential site 
containing multiple refuse 
deposits, privies, and a 
pipe trench 

Two features 
recommended as eligible 
for listing on the CRHR; 
data recovery conducted 
on features 

P-19-004325 CA-LAN-4325H Consolidated 
Lumber 
Company Site 

Historical Building and structure 
foundations and footings, 
refuse scatter, and 
railroad grade 

  

P-19-173042 HRI No. 027064 
 

Ferryboat 
Sierra Nevada  

Historical Remains of a wrecked 
ferry boat 

Propulsion system eligible 
for NRHP and listed on 
CRHR; mitigation involved 
Historic American 
Engineering Record 
documentation of engine. 
Engine was removed after 
documentation 

P-19-186992  None Pacific Electric 
Railway 

Historical Railway tracks    
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Historical Built Environment Resources Located in Wilmington Area. Situated in an urban setting, the 
historical architectural resources reflect a diverse range of property types, including domestic, commer-
cial, industrial, military, and government structures among other categories. A summary of each of these 
resources is provided in Table 11.8-2. More than 130 properties are single- and multiple-family 
dwellings. More than 80 are military or have partial military associations. Notable structures located 
within the Wilmington area include the Schuyler Heim Bridge and the RMS Queen Mary. 

Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-002850 AE-AC-2015H Yes This is a box culvert and headwall constructed of steel-reinforced concrete circa 
1946. The culvert and headwall were demolished during construction associated 
with the Alameda Corridor/Henry Ford Grade Separation project in 2000 and are no 
longer extant. 

P-19-150149 Storage Building A Yes This is rectangular corrugated metal building with a flat roof and shallow eave 
overhang. It was constructed in 1943. The Long Beach Naval Shipyard was closed 
and decommissioned in 1997 and is currently leased by a Korean shipping 
company. The building was in good condition at the time of documentation. 

P-19-150150 Building AY Storage Yes This is a corrugated metal and wood Quonset hut with concrete footing. It was 
constructed around 1943. The building was in good condition at the time of 
documentation. 

P-19-150151 Building 3 PW Shop 
Lubrication Storage 

Yes This is a single-story rectangular corrugated metal building with a front-gable roof. It 
was constructed around 1944. The building was in good condition at the time of 
documentation. 

P-19-150152 Building 4 Heating 
Plant 

Yes This is a three-story poured-in-place concrete building with a flat stepped roof. It 
was constructed in 1942. The building was in good condition at the time of 
documentation.  

P-19-150153 Building 5 Vehicle 
Shop/Hold Shed 

Yes This is a stucco and concrete building. It is a combination of single and double 
stories with an interior courtyard. The single-story section has a flat roof with wide 
eave overhang, and the two-story section has a side-gable roof with a slight pitch. It 
was constructed in 1942. The building was in good condition at the time of 
documentation. 

P-19-150154 Building 6 
Administrative 
Office/PW 
Maintenance 

Yes This is a rectangular stucco building with a shingled front-gable roof and four 
dormer-style projections. It was constructed in 1943. The building was in good 
condition at the time of documentation. 

P-19-150155 Building 7 PW 
Maintenance Storage 

Yes This is a rectangular, single-story stucco building with a corrugated metal side-gable 
roof and a large dormer-style window section projecting from the top-most portion of 
the roof. It has three single-story extensions projecting from the main section, one of 
which has horizontal shiplap siding. It was constructed in 1942. The building was in 
good condition at the time of documentation. 

P-19-002850 AE-AC-2015H Yes This is a box culvert and headwall constructed of steel-reinforced concrete circa 
1946. The culvert and headwall were demolished during construction associated 
with the Alameda Corridor/Henry Ford Grade Separation project in 2000 and are no 
longer extant. 

P-19-150149 Storage Building A Yes This is rectangular corrugated metal building with a flat roof and shallow eave 
overhang. It was constructed in 1943. The Long Beach Naval Shipyard was closed 
and decommissioned in 1997 and is currently leased by a Korean shipping 
company. The building was in good condition at the time of documentation. 

P-19-150150 Building AY Storage Yes This is a corrugated metal and wood Quonset hut with concrete footing. It was 
constructed around 1943. The building was in good condition at the time of 
documentation. 

P-19-150151 Building 3 PW Shop 
Lubrication Storage 

Yes This is a single-story rectangular corrugated metal building with a front-gable roof. It 
was constructed around 1944. The building was in good condition at the time of 
documentation. 
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Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-150152 Building 4 Heating 
Plant 

Yes This is a three-story poured-in-place concrete building with a flat stepped roof. It 
was constructed in 1942. The building was in good condition at the time of 
documentation.  

P-19-150153 Building 5 Vehicle 
Shop/Hold Shed 

Yes This is a stucco and concrete building. It is a combination of single and double 
stories with an interior courtyard. The single-story section has a flat roof with wide 
eave overhang, and the two-story section has a side-gable roof with a slight pitch. It 
was constructed in 1942. The building was in good condition at the time of 
documentation. 

P-19-150154 Building 6 
Administrative 
Office/PW 
Maintenance 

Yes This is a rectangular stucco building with a shingled front-gable roof and four 
dormer-style projections. It was constructed in 1943. The building was in good 
condition at the time of documentation. 

P-19-150155 Building 7 PW 
Maintenance Storage 

Yes This is a rectangular, single-story stucco building with a corrugated metal side-gable 
roof and a large dormer-style window section projecting from the top-most portion of 
the roof. It has three single-story extensions projecting from the main section, one of 
which has horizontal shiplap siding. It was constructed in 1942. The building was in 
good condition at the time of documentation. 

P-19-150156 Building 9 W 
Maintenance Storage 

Yes This is a small rectangular concrete building with a flat roof and wood door. It was 
constructed in 1944. The building was in good condition at the time of 
documentation. 

P-19-150157 Building 43 PW Paint 
Shop 

Yes This is a post-WWII single-story rectangular corrugated metal building with a sloping 
shed roof. It was constructed in 1946. The building was in good condition at the time 
of documentation. 

P-19-150158 Building 52 Quality 
Assurance 

Yes This is a single-story poured-in-place concrete building with a flat roof and a wide 
eave overhang on the north and south edges of the building. It was constructed in 
1942 and was in good condition at the time of documentation. 

P-19-150159 Building 54 
Transportation 

Yes This is a multi-level building with a front-gable roof on the three-story section and a 
shed roof on the two-story section. The building is irregular in plan and asymmetrical 
in design. It contains a mixture of architectural styles. It was constructed between 
1941 and 1943. The building was in good condition at the time of documentation. 

P-19-150160 Building 91 Public 
Works Shop 

Yes This single-story building consists of a rectangular section with horizontal shiplap 
siding joined together with a series of six corrugated metal Quonset huts. They were 
constructed in 1944. The buildings were in good condition at the time of 
documentation. 

P-19-150161 Building 100 Training 
& Supply 

Yes This property consists of two buildings joined together. One is a large rectangular 
two-story building with corrugated metal siding and a flat roof. The other is a single-
story poured-in-place concrete building with a corrugated metal side-gable roof. 
They were constructed between 1942 and 1943. The buildings were in good 
condition at the time of documentation. 

P-19-150162 PW Garage Yes This is a WWII-era rectangular poured-in-place concrete building with a curved 
corrugated metal roof. It was constructed in 1942 and was in good condition at the 
time of documentation. 

P-19-150163 Mechanics Services 
Building 

Yes This is a WWII-era single- and double-story stucco building with a flat roof and wide 
eave overhang. It was constructed in 1943 and was in good condition at the time of 
documentation. 

P-19-150164 Building 104 
Substation #3 

Yes This is a WWII-era two-story poured-in-place concrete building with a flat roof joined 
to a large corrugated rectangular building with a curved metal roof. It was 
constructed in 1942 and was in good condition at the time of documentation. 

P-19-150165 Building 105 
Substation #4 

Yes This is a WWII-era rectangular single-story concrete building with a flat roof and no 
windows. It was constructed in 1943 and was in good condition at the time of 
documentation. 
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Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-150166 Building 106 
Substation #5 

Yes This is a WWII-era rectangular single-story concrete building with a flat roof and no 
windows. It was constructed in 1943 and was in good condition at the time of 
documentation. 

P-19-150167 Building 107 
Substation #6 

Yes This is a WWII-era rectangular single-story concrete building with a flat roof and no 
windows. It was constructed in 1943 and was in good condition at the time of 
documentation. 

P-19-150168 Building 109  
Mold & Loft Shop/
Paint Shop 

Yes This is a WWII-era rectangular two-story concrete building with a wide eave 
overhang and several vents. It is asymmetrical with multiple windows of various 
shapes and sizes. It was constructed between 1941 and 1944. The building was in 
good condition at the time of documentation. 

P-19-150169 Building 113 
Cafeteria #2 

Yes This is a WWII-era single-story rectangular stucco building with a flat roof, wide 
eave overhang, and a shorter roof extension on the front of the building. It is 
asymmetrical with several multi-paned, double-hung sash windows. It was 
constructed in 1944 and was in good condition at the time of documentation. 

P-19-150170 Building 128 
Shiplifter Shop/Plate 
Shop 

Yes This is a WWII-era two-story building constructed of metal sheeting and siding and a 
slightly pitched and front-gable roof. A one-story extension runs the length of the 
south side of the building. It was constructed in 1945 and was in good condition at 
the time of documentation. 

P-19-150171 Building 130 Sheet 
Metal Shop 

Yes This is a WWII-era corrugated sheet metal building consisting of three sections: a 
main two-story section flanked by two single-story sections. The roof on the main 
section is flat, and the side sections have shed roofs. It was constructed between 
1942 and 1945. The building was in good condition at the time of documentation. 

P-19-150172 Building 131 Tool 
Shop #6 

Yes This is a WWII-era corrugated metal building with a concrete base consisting of 
three sections: a main two-story section flanked by two single-story sections. The 
roof on the main section is flat and the side sections have shed roofs. It was 
constructed between 1942 and 1945. The building was in fair condition at the time of 
documentation. 

P-19-150173 Building 132 
Machine Shop/Pipe 
and Copper Shop 

Yes This is a large WWII-era building. It is an irregularly shaped concrete and corrugated 
metal building with a four-story metal addition to the north and a two-story extension 
to the south. It was constructed between 1942 and 1946. The building was in fair 
condition at the time of documentation. 

P-19-150174 Building 133 Paint 
Shop/Shop #64 

Yes This is a large WWII-era stucco building with a flat roof and wide eave overhang. It 
was constructed in approximately 1942. The building was in good condition at the 
time of documentation. 

P-19-150175 Building 134 
Substation #10 

Yes This is a WWII-era concrete and brick building with a flat roof, no windows, and 
vents on the roof. It was constructed in 1943 and was in good condition at the time 
of documentation. 

P-19-150176 Building 137 Tide 
Gage Building 

Yes This is a WWII-era square concrete building with one door and two porthole-style 
windows. It was constructed in 1945 and was in good condition at the time of 
documentation. 

P-19-150177 Building 142 
Personnel 
Employment Office 

Yes This is an irregularly shaped WWII-era stucco building with a flat roof. The building 
is composed of multiple sections, one of which is two stories. The doors and 
windows vary in size and placement. It was constructed in 1942 and was in good 
condition at the time of documentation. 

P-19-150178 Building 146 
Chlorinator Building 

Yes This is a small wood WWII-era rectangular building with a slightly pitched roof and 
wood siding. The approximate date of construction is 1946. The building was in fair 
condition at the time of documentation. 

P-19-150179 Building 147 
Industrial Relations 

Yes This is a single-story stucco building that is rectangular in plan with a flat roof and 
wide eave overhang. The approximate date of construction is 1945. The condition of 
the building at the time of documentation is unknown. 
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Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-150180 Building 149 Service 
Building 

Yes This is a two-story WWII-era stucco building with a flat roof, wood double-hung 
windows with wood surrounds, and irregularly placed doors. The approximate date 
of construction is 1942. The building was good condition at the time of 
documentation. 

P-19-150181 Building 150 
Substation #1 

Yes This is a two-story WWII-era concrete building with a flat roof and no windows. It 
was constructed in 1942 and was in good condition when documented. 

P-19-150182 Building 151 
Substation #2 

Yes This is a two-story WWII-era concrete building with a flat roof and a wide overhang 
on one portion of the building. A metal staircase leads to the second story and roof. 
The approximate date of construction is 1942. The building was in good condition at 
the time of documentation. 

P-19-150183 Building 152 
Substation #7 

Yes This is a two-story WWII-era building composed of poured-in-place concrete. It has 
very few metal sliding windows placed at irregular intervals and a flat roof. The 
approximate date of construction is 1942. The building was in good condition at the 
time of documentation. 

P-19-150184 Building 153 Service 
Building 

Yes This is a two-story WWII-era stucco building with a flat roof and wide eave 
overhang. Windows on both stories are placed in long horizontal rows. It was 
constructed in 1943 and was in good condition at the time of documentation. 

P-19-150185 Building 195 Boat 
Dispatcher/Field 
Office 

Yes This is a wood single-story WWII-era building with a shingled side-gable roof and 
horizontal shiplap siding. The building has a raised foundation and was constructed 
in 1945. This building may have been moved at some time. The building was in poor 
condition at the time of documentation. 

P-19-150186 Building 203 & 204 
Gas Meter Shelter 

Yes This is a WWII-era concrete building that was constructed in two sections, and both 
sections have a flat roof. The sections are connected above the first floor, leaving an 
opening underneath large enough to drive through. The approximate date of 
construction is 1941. The building was in good condition at the time of 
documentation. 

P-19-150187 Building 383 Salt 
Water Pumping 
Station #3 

Yes This is a WWII-era single-story rectangular corrugated metal building with a gable 
roof and two large vents on the top. The approximate date of construction is 1942. 
The building was in good condition at the time of documentation. 

P-19-150188 Dry Dock #1 Yes This is a large WWII-era concrete structure with multiple gates to control the inflow 
and outflow of water. It is large enough to accommodate aircraft carriers and other 
large ships and was constructed in 1942. The structure was in good condition at the 
time of documentation. 

P-19-150189 Dry Dock #2 Yes This is a large WWII-era concrete structure with multiple gates to control the inflow 
and outflow of water. It is large enough to accommodate aircraft carriers and other 
large ships. It was constructed in 1942 and was in good condition at the time of 
documentation. 

P-19-150190 Dry Dock #3 Yes This is a large WWII-era concrete structure with multiple gates to control the inflow 
and outflow of water. It is large enough to accommodate aircraft carriers and other 
large ships. It was constructed in 1943 and was in good condition at the time of 
documentation. 

P-19-150191 “Herman the Crane”/
Floating Crane 

No This crane was a war prize captured from the Germans by the Allied forces during 
WWII and was potentially eligible for the NRHP. It is considered to be the largest 
floating crane in the world with a 385-ton capacity and is an articulating jib crane. 
Additional research has revealed that the crane was dismantled in 1996 when the 
shipyard was closed and subsequently sent to Panama. The condition of the floating 
crane at the time of documentation was good. 

P-19-150192 Building 129 Marine 
Machine Shop 

Yes This is a WWII-era concrete building composed of various sections ranging in height 
from one to six stories. It has an asymmetrical façade with single-story extensions 
and an L-shaped five- and six-story section. All sections have flat roofs. The 
approximate date of construction is 1940, and the building was in good condition at 
the time of documentation. 
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Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-150260 Administration 
Building 

Yes This is a WWII-era poured-in-place concrete building. It is a two-story building 
dominating an entire city block. The building is square with several projections and a 
rear courtyard formed by two projections and a flat roof. It was constructed in 1942 
and was in good condition at the time of documentation. 

P-19-150261 Fire Station Yes This is a rectangular building constructed of poured-in-place concrete. It has an 
asymmetrical design, shingled hipped roof with a wide eave overhang, and four bay 
doors for fire engines on the south façade. It was constructed in 1942 and was in 
good condition at the time of documentation. 

P-19-150262 Naval Hospital Yes This WWII-era building is constructed of poured-in-place concrete and has a 
shingled hipped roof with a wide eave overhang. This is a two-story L-shaped 
building with multiple windows placed in long horizontal rows. It was constructed in 
1942 and was in good condition at the time of documentation. 

P-19-150263 Public Works Paint 
and Storage 

Yes This is a two-story rectangular building constructed of poured-in-place concrete. It 
has a flat roof with a wide eave overhang. The windows are rectangular in shape 
and occur in two horizontal rows. There are several single metal or wood doors at 
irregular intervals around the sides of the building. It was constructed between 1942 
and 1944. The building was in good condition at the time of documentation. 

P-19-150264 Fleet Landing 
Building 

Yes This is a single-story rectangular building with a flat roof that is constructed in two 
parts. The first is a long section with a large adjacent parking lot. The second is a 
smaller section surrounded by a chain link fence which houses a childcare center. 
The buildings are connected via a covered breezeway. It was constructed in 1942 
and was in good condition at the time of documentation. 

P-19-150265 Laboratory Yes This is a single-story rectangular building with a shingled side-gable roof and wood 
horizontal shiplap siding. There is a single-story shed roof extension on the south 
façade. The windows appear in groups of three and four placed at irregular intervals 
along the west façade. Two doors are also present on the west façade. It was 
constructed in 1944 and was in good condition at the time of documentation. 

P-19-150266 Sick Officers’ 
Quarters 

Yes This is a single-story rectangular building with a shingled front-gable roof and wood 
horizontal shiplap siding. This WWII-era building has a concrete block foundation. It 
was constructed in 1944 and was in good condition at the time of documentation. 

P-19-150267 Lounge Bowling 
Alley Building 

Yes This building is a two- to three-story poured-in-place concrete building. It has a flat 
roof and is constructed in multiple sections. The roof extends over the entrance area 
and is supported by six square concrete posts. The entrance area is faced with 
artificial stone around the multi-paned windows. The building houses several 
recreational facilities, including a bowling alley. It was constructed in 1943 and was 
in good condition at the time of documentation. 

P-19-150268 Recreation Building 
1A 

Yes This WWII-era building is a large poured-in-place concrete building with an irregular 
shape. It is designed to house a large swimming pool and associated recreational 
areas. It has a flat roof and a single horizontal row of wood frame windows. It was 
constructed in 1942 and was in good condition at the time of documentation. 

P-19-150269 Recreation Building 
1B 

Yes This is a large WWII-era poured-in-place concrete building that houses a 
gymnasium. It is irregular in shape with a flat roof and forms the northern half of a 
complex that encloses the swimming pool along with Building #22. It was 
constructed in 1942 and was in good condition at the time of documentation. 

P-19-150270 Commissioned 
Officers Open Mess 

Yes This is a WWII-era multi-level building with a stucco and concrete façade. It is 
irregularly shaped with projecting extensions. The roof is a combination of side and 
front gables as well as several shed roof areas. The windows and doors vary in size 
and style. It was constructed in 1942 and was in good condition at the time of 
documentation. 

P-19-150271 Temporary Barracks Yes This is a two-story asymmetrical building. It has a shingled flat roof with a wide eave 
overhang and stucco exterior. The windows are wood-framed. It was constructed in 
1942 and was in good condition at the time of documentation. 
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Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 
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P-19-150272 Enlisted Men’s 
Barracks 

Yes This is a two-story rectangular stucco building. It has a shingled roof with a wide 
eave overhang and a small shed roofed extension on the north façade. Single wood 
doors are placed at irregular intervals. It was constructed in 1942 and was in good 
condition at the time of documentation. 

P-19-150273 Building #40/
Maintenance Shop/
Army Vet Clinic 

Yes This is an asymmetrical WWII-era rectangular building. It features a shingled hip 
roof with wide eave overhangs and a stucco exterior. It was constructed in 1942 and 
was in good condition at the time of documentation. 

P-19-150274 Labor Board Building Yes This is a single-story asymmetrical stucco building with a shingled hipped roof and a 
wide eave overhang. It was constructed between 1941 and 1942. The building was 
in good condition at the time of documentation. 

P-19-150275 Roosevelt Base SC 
Training/Post Office 

Yes This is a single-story rectangular building with horizontal shiplap siding and a 
shingled side-gable roof with a slight eave overhang. It was constructed in 1943 and 
was in good condition at the time of documentation. 

P-19-150276 Drill Hall Yes This is a large WWII-era building. It is shaped similar to a Quonset hut in that it 
features a semicircular roof. There are two single-story extensions on either side of 
the main section. This building was originally used as a drill hall but was later 
redesigned as a motion picture theater. It was constructed in 1944 and was in good 
condition at the time of documentation. 

P-19-150277 Storage Building for 
Training Equipment 

Yes This is a single-story, rectangular stucco building with a front-gabled roof and 
several aluminum sliding windows and metal doors. It was constructed in 1944 and 
was in good condition at the time of documentation. 

P-19-150278 Bachelor Officers 
Quarters A 

Yes This is a two-story building. It is irregular in plan, similar to a capitol letter “E.” It 
features a shingled hipped roof with a wide eave overhang and has horizontal 
shiplap siding. It was constructed in 1943 and was in good condition at the time of 
documentation. 

P-19-150279 CPO. Barracks Yes This is a two-story building with a flat roof and wide eave overhang. There is a 
staircase on the west façade that provides access to the second story. The windows 
are double-hung sash windows. It was constructed in 1944 and was in good 
condition at the time of documentation. 

P-19-150280 Marine Barracks Yes This is a single-story rectangular building with a front gable roof. It has a stucco 
exterior and irregularly placed windows along the east and west façades. It was 
constructed in 1943 and was in good condition at the time of documentation. 

P-19-150281 Building 101N 
Chaplain’s Annex/ 
Administration/ 
Hobby Shop 

Yes This is a two-story stucco building with a shingled side-gabled roof and narrow 
eaves. The doors are placed at irregular intervals, and the windows occur in long 
horizontal rows along the first and second floors. It was constructed in 1944 and 
was in good condition at the time of documentation. 

P-19-150282 Recreation and Ship 
Service Building 

Yes This is a two-story stucco building with a shingled side-gabled roof with narrow 
eaves. The doors are placed at irregular intervals and the windows occur in long 
horizontal rows along the first and second floors. It was constructed in 1944 and 
was in good condition at the time of documentation. 

P-19-150283 Escort and Lookout 
Trainees 

Yes This is a single-story stucco building that was constructed in three sections. The 
main section features a shingled side-gabled roof with a wide eave overhang. The 
other two sections vary in style. The north section features a sloping shed roof with 
metal and glass double doors. The southern section has a flat roof. It was 
constructed in 1944 and was in good condition at the time of documentation. 

P-19-150284 Disbursing Office Yes This is a single-story stucco building with a shingled side-gable roof. There are 10 
vents placed immediately under the eave overhang around the sides of the building. 
The windows are double-hung sash windows. It was constructed in 1944 and was in 
good condition at the time of documentation. 

P-19-150285 Receiving Office/ 
Prophylaxis Building 

Yes This is a single-story rectangular stucco building with a side-gable shallow pitched 
roof and medium eave overhang. The windows vary in style and are placed 
irregularly around the building. It was constructed in 1944 and was in good condition 
at the time of documentation. 
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P-19-150286 Athletic Gear Locker Yes This is a small rectangular wood building with horizontal shiplap siding and a slightly 
sloping shed roof with a wide eave overhang. It has a single wood door and double-
hung sash widows. It was constructed in 1944 and was in good condition at the time 
of documentation. 

P-19-150287 Frontier Base 
Facilities Unit 1 

Yes This is a single-story stucco building with a shingled flat roof and wide eave 
overhang. It has a concrete foundation. The windows are double-hung sash 
windows. There is one garage-style door and multiple single doors. It was 
constructed in 1945 and was in good condition at the time of documentation. 

P-19-150288 Frontier Base 
Facilities Unit 2 

Yes This is a two-story rectangular building with a flat roof and wide eave overhang on 
the east and west façades. The windows are wood double-hung sash windows 
placed in rows of varying lengths. The single wood doors are placed at irregular 
intervals. It was constructed in 1945 and was in good condition at the time of 
documentation. 

P-19-150289 Frontier Base 
Facilities Unit 3 

Yes This is a two-story rectangular stucco building with a flat roof and wide eave 
overhang on the east and west façades. There are exterior metal staircases on the 
north and south façades. The doors are a combination of garage-style and single 
doors. The windows are double-hung sash windows and are placed at irregular 
intervals. It was constructed in 1945 and was in good condition at the time of 
documentation. 

P-19-150290 Administration Annex Yes This is a single-story rectangular metal building with a wide-gable roof and narrow 
eave overhang. It is a prefabricated building. It has a combination of corrugated 
metal siding and horizontal wood shiplap siding. The roof is also composed of 
corrugated metal. The west façade presents a single wood door constructed of 
horizontal shiplap siding. It was constructed in 1945 and was in good condition at 
the time of documentation. 

P-19-150291 Community Storage Yes This is a single-story rectangular stucco building with a shingled front-gable and 
slightly pitched roof. Two large vents are present under the roofline on the south 
façade. The only entrance is a single metal door. It was constructed in 1944 and 
was in good condition at the time of documentation. 

P-19-150292 Supply Dept. Storage 
Shed 

No This is a long rectangular wood building with a shingled side-gable roof. It features 
large open-bay storage areas and horizontal wood shiplap siding. It was constructed 
in 1944 and was in fair condition at the time of documentation. 

P-19-150293 Net or Berthing Pier Yes This pier was constructed in 1941. It is a long wood and metal structure that extends 
out into the water. It has a wood base with wood pilings. The pier was in good 
condition at the time of documentation. 

P-19-150345 701 Elm St. Yes This is a 1930 vernacular single-family home and was in good condition at the time 
of documentation. 

P-19-150346 1027 Chestnut St. Yes This is a 1923 vernacular single-family home and was in good condition at the time 
of documentation. 

P-19-150347 743 Chestnut Ave. Yes This is a 1919 vernacular single-family home and was in good condition at the time 
of documentation. 

P-19-150348 726 Maine Ave. Yes This is a 1929 Mediterranean style multiple-family home and was in good condition 
at the time of documentation. 

P-19-150349 1202 Magnolia Ave. Yes This is a 1908 Craftsman style multiple-family home and was in fair condition at the 
time of documentation. 

P-19-150350 Wotton Apartments Yes This is a 1913 Craftsman style multiple-family home and was in good condition at 
the time of documentation. 

P-19-150351 803 Cedar Ave. Yes This is a 1914 Craftsman style single-family home and was in good condition at the 
time of documentation. 

P-19-150352 535 Chestnut Ave. Yes This is a 1903 vernacular single-family home and was in fair condition at the time of 
documentation. 
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P-19-150353 310 W. 8th St. Yes This is a 1929 Spanish Revival style multi-family home and was in good condition at 
the time of documentation. 

P-19-150354 546 Chestnut Ave. Yes This is a 1902 Eclectic style multi-family home and was in fair condition at the time 
of documentation. 

P-19-150355 726 Chestnut Ave. Yes This is a 1914 Craftsman style single-family home and was in good condition at the 
time of documentation. 

P-19-150356 520 Chestnut Ave. Yes This is a 1904 vernacular single-family home and was in good condition at the time 
of documentation. 

P-19-150357 815–817 Walnut 
Ave. 

Yes This is a Craftsman style single-family home. Date of construction is unknown. The 
building was in good condition at the time of documentation. 

P-19-150358 822–828 E. 8th St. Yes This is a 1923 Spanish Colonial Revival style apartment building and was in good 
condition at the time of documentation. 

P-19-150361 1916–1918 Magnolia 
Ave. 

No This is a 1916 Mediterranean style multiple-family home and was in good condition 
at the time of documentation. 

P-19-150362 1025 Locust Ave. Yes This is a 1920 Colonial Revival style single-family home and was in good condition 
at the time of documentation. 

P-19-150363 1323 Dawson Ave. No This is a 1923 Spanish Colonial Revival style multiple-family home and was in good 
condition at the time of documentation. 

P-19-150364 1356 St. Louis Ave. No This is a 1922 Craftsman style single-family home and was in good condition at the 
time of documentation. 

P-19-150392 1039 St. Louis Ave. No This is a 1924 simple vernacular single-family home and was in fair condition at the 
time of documentation. 

P-19-150394 1602 Pine Ave. Yes This is a 1922 Bungalow style single-family home and was in good condition at the 
time of documentation. 

P-19-150395 1045 Olive Ave. Yes This is a 1923 Bungalow style single-family home and was in good condition at the 
time of documentation. 

P-19-167294 Wilmington Branch 
Library 

Yes This is a 1927 Spanish Colonial Revival style public building. This building was 
nominated for listing in the NRHP as part of a thematic group composed of the 22 
buildings originally built to house the Los Angeles Branch Library system of the City 
of Los Angeles. The building was in good condition at the time of documentation. 

P-19-167314 Terminal Island Yes In the early 1900s, Terminal Island was a well-known Japanese fishing village. The 
fishing village was not re-established following the end of WWII, and the condition of 
Terminal Island at the time of documentation is unknown. 

P-19-173042 Ferryboat Sierra 
Nevada 

No Of the ferryboat Sierra Nevada shipwreck, only the propulsion system was 
determined to be eligible for the NRHP. The shipwreck was in poor condition at the 
time of documentation and is no longer extant. 

P-19-175277 Gulf Ave. Elementary 
School 

Yes The Gulf Avenue Elementary School was constructed in 1926. There are two 
buildings: the main building and an auditorium. Both buildings are brick English 
Revival style buildings with steeply pitched side- and front-gabled roofs. The 
buildings were in good condition at the time of documentation. 

P-19-176737 Banning Park/
Banning House 

Yes This resource (California Historical Landmark No. 147) consists of a Greek Revival 
style building belonging to General Phineas Banning as well as plaques 
commemorating the late general. General Banning was one of the founders of the 
town of Wilmington and is responsible for changing the name of the city from New 
San Pedro to Wilmington. The resources were in good condition at the time of 
documentation. 

P-19-178682 First Congregational 
Church of Long 
Beach 

Yes Gothic Revival style religious building with brick veneer and ornate windows. The 
condition of the building at the time of documentation is unknown. 
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P-19-178683 Second Church of 
Christ Scientist 

Yes The subject building is a monumental Neoclassical Revival church constructed in 
1924 as the Second Church of Christ Scientist. The building was in good condition 
at the time of documentation. 

P-19-178689 Jergins Trust 
Building 

Yes This is a seven-story rectangular Baroque style building with a two-story penthouse. 
The building was constructed in two phases: the first in 1914 and the second in 
1929. The building was in good condition at the time of documentation. 

P-19-178693 Villa Riviera Yes The Villa Riviera is a late nineteenth to early twentieth century Revival Chateausque 
building and was in good condition at the time of documentation. 

P-19-178699 Bembridge House Yes The Bembridge House and grounds were built in 1906–1926 and consists of a two-
and-a-half-story Queen Ann residence and gardens. The property was in good 
condition at the time of documentation. 

P-19-178702 First National Bank 
of Long Beach 

Yes The First National Bank of Long Beach is a late nineteenth century to early twentieth 
century six-story Renaissance Revival style commercial building. The building was 
in good condition at the time of documentation. 

P-19-178703 Ocean Center 
Building 

Yes The Ocean Center Building is a Mediterranean style nine-story poured-in-place 
concrete building constructed in 1928. The building features an octagonal tower 
which is surrounded by a pyramidal roofed penthouse. The building was in good 
condition at the time of documentation. 

P-19-178955 U.S. Post Office Yes The Long Beach Main Post Office was constructed in the 1930s. It is a seven-story 
poured-in-place concrete Classical style building and was in good condition at the 
time of documentation. 

P-19-178967 Cooper Arms 
Apartments 

Yes The Cooper Arms Apartment Building is a late nineteenth to early twentieth century 
Eclectic Revival style concrete and stucco building constructed in 1922. The building 
was in good condition at the time of documentation. 

P-19-180670 Ku Klux Klan 
Meeting Hall 

No This is a three-story Moderne style building constructed in 1926 and was in good 
condition at the time of documentation. 

P-19-180734 RMS Queen Mary Yes The Queen Mary is a 1930s three-funneled steel passenger ocean liner and was in 
good condition at the time of documentation. 

P-19-180753 Hughes Flying Boat 
HK-1 

No The Spruce Goose is an eight-engine seaplane designed by Howard Hughes. 
Construction of the Spruce Goose began in 1942 and concluded in 1947. The 
resource was in good condition at the time of documentation. The Spruce Goose 
has subsequently been relocated to Oregon. 

P-19-180784 Tidelands Oil 
Production Facility 

Yes Built between 1937 and 1950, this is a complex of vernacular industrial warehouses 
and office buildings and was in good condition when recorded. 

P-19-186116 Drum Barracks Yes A plaque for California Historical Landmark No. 169 placed by the California State 
Parks Commission identifies the Drum Barracks as a Civil War-era U.S. military 
headquarters. The plaque was in good condition at the time of documentation. 

P-19-186623 Berth 148–149 Wharf No This concrete wharf at Berth 148 was constructed in 1930, measures 600 by 
40 feet, and is in good condition. 

P-19-186624 Berth 148–149 Tank 
Farm 

No The Berth 148–149 Tank Farm consists of approximately 16 seamed steel storage 
tanks constructed in 1955 and was in good condition at the time of documentation. 

P-19-186625 Berth 148–149 Dock 
House 

No The Berth 148–149 Dock House is a metal-framed building with a shed roof and 
vertical seamed transite battens. The Dock House was constructed in 1955 and was 
in poor condition at the time of documentation. 

P-19-186626 Berth 148–149 
Gatehouse 

No The Berth 148–149 Gatehouse is a wood-paneled building with a shed roof and 
wide eave overhangs. It has a concrete foundation and single door. It was 
constructed in 1955 and was in fair condition at the time of documentation. 

P-19-186627 Berth 148–149 
Firewall 

No This structure is an approximately seven-foot high concrete firewall constructed in 
1955 and was in good condition at the time of documentation. 
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P-19-186628 Berth 148–149 
Substation 

No This is a shed-roofed building with transite siding and a single-entry door. It has 
metal-framed windows, a concrete foundation, and a tall vent on the roof. This 
building was constructed in 1955 and was in poor condition at the time of 
documentation. 

P-19-186629 Union Oil Terminal 
Berths 15–-151 

No The Tosco Oil Site is located at the foot of Pier A Street and encompasses 
approximately 9 ac. The facility is divided into two parcels. The west parcel is 
between Berths 148 and 149, and the east parcel is between Berths 150 and 151. 
Both parcels feature a wharf, tank farm, concrete firewall, and various outbuildings. 
Pipelines connect the facility to the Tosco refinery next to the Los Angeles Harbor. 
The various structures were constructed between 1920 and 1936, and were in fair 
condition at the time of documentation. 

P-19-186630 Berths 150-–51 
Truck Rack 

No This structure is a top-loading truck rack. It is a metal structure with a wide-gable 
roof which is supported by metal posts set in concrete. It was constructed in 1970 
and was in fair condition at the time of documentation. 

P-19-186631 Berths 150–151 
Warehouse 

No This building is a rectangular warehouse with seamed transite siding and a shed 
roof with a slight eave on the north side. It is located near the wharf at Berths 150–
151. It was constructed in 1954 and was in fair condition at the time of 
documentation. 

P-19-186672 Wong’s Restaurant Yes This is a Moderne style building that was constructed in 1923. It has a rectangular 
footprint and three stories. The first floor has large fixed-pane storefront windows. 
The upper two floors are apartments and have fixed sliding and double-hung sash 
windows with decorative shutters. The building was in fair condition at the time of 
documentation. 

P-19-186681 200 Nieto Ave. No This is a rectangular two-story wood-frame building that was constructed in 1926. It 
has traits characteristic of the Beaux Arts style, such as a mansard roof, pilasters, 
and two belt courses. However, the stucco siding, mission tile roofing, and Spanish 
ceramic tile architrave trim around two entrances are more characteristic of the 
Spanish Eclectic style. The building was in fair condition at the time of 
documentation. 

P-19-186687 Berth 150–151 Main 
Office 

No This building houses the Berth 150–151 Main Office and was constructed in the 
1940s. It is a long rectangular wood-frame building with a hipped roof, stucco siding, 
and a concrete foundation. It has wood-frame double-hung sash windows and 
wood-frame doors with wood awnings. The building was in good condition at the 
time of documentation. 

P-19-186745 Honduras Kitchen Yes This is a rectangular two-story building with a low-pitched hipped roof. The roof is a 
combination of Spanish tile and composition shingles. The second story of the front 
façade is adobe over brick with an arcaded frieze in the top center. The first-story 
façade has three sets of ribbon windows. There are five sets of paired single-sash 
windows on the second story and two square windows on the first. It was 
constructed in 1923. The building was in good condition at the time of 
documentation. 

P-19-186752 Sleep Express Yes This is a rectangular reinforced concrete building with stucco siding and a flat roof. 
There are two geometric vertical projections above the front entryway and banding 
on the north and east elevations consistent with the Art Deco style. There are wood-
frame storefront windows on the first story and wood-frame double-hung sash 
windows on the second story. It was constructed in 1920. The building was in fair 
condition at the time of documentation. 

P-19-186868 KMEP Carson 
Terminal 

No This is the site of the Kinder Morgan Tank Storage Terminals. It is a 100-ac oil 
product storage facility that was constructed primarily between 1922 and 1924 with 
additional tanks added in 1932 and 1933, and again in the late 1950s. The 
structures were in good condition at the time of documentation. 

P-19-187005 Long Beach 
Professional Building 

Yes This is a large rectangular Art Deco style eight-story building with a concrete 
foundation, stucco walls, and an asphalt roof. It was constructed in 1929 and was in 
good condition at the time of documentation. 
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P-19-187016 Pranin & Muldon, 
Attorneys 

Yes This is a one-story rectangular brick commercial building with a parapet flat roof. 
The side and rear façades are rendered in red brick, while the arcaded façade is 
yellow brick. The front façade features large arched windows and a central 
entrance. The building was constructed in 1924 and was in good condition at the 
time of documentation. 

P-19-187017 Wheelhouse Café Yes This is a two-story U-shaped building with a flat roof, stucco exterior, and concrete 
foundation. One façade is painted brick. This building was constructed in 1923 and 
was in good condition at the time of documentation. 

P-19-187020 419 (A, B, C) 
W. Harry Bridges 
Ave. 

Yes This property consists of three nearly identical small single-story wood-framed 
stucco cottages. Each cottage is rectangular and has a low-pitched front-gabled roof 
with composition shingles, open overhanging eaves, and exposed rafter ends. All 
three buildings were constructed in 1918 and were in good condition at the time of 
documentation. 

P-19-187021 Harbor Steam Plant Yes The Harbor Steam Plant is a power generating facility. The Main Steam Plant 
Building is a large steel-framed Art Deco style building constructed of reinforced 
concrete. It has a stepped roofline and irregular massing. There are several ancillary 
structures surrounding the main building. Construction of the facility began in 1943 
and it was in good condition at the time of documentation. 

P-19-187022 801 S. Neptune Ave. Yes This is a two-story rectangular building with a flat roof and stucco exterior finish. The 
northwest façade exhibits a centrally placed Classical Revival entrance with a full 
entablature supported on squared “folk” Tuscan-order pilasters. There are two bays 
of paired eight-over-one double-hung sash windows on either side of the entrance 
and a single window above the entrance. This building was constructed in 1923 and 
was in good condition at the time of documentation. 

P-19-187023 Longshoremen’s 
Dispatch Hall 

Yes The Longshoremen’s Dispatch Hall is a rectangular poured-in-place concrete 
building with a vaulted bowstring truss-supported roof. The main façade features an 
offset entrance pavilion flanked by large banks of steel industrial-sash windows. The 
entrance bay is framed by a projecting concrete surround, and the doors are 
surrounded by translucent glass panels. The building was constructed in 1947 and 
was in good condition at the time of documentation. 

P-19-187024 507 Broad Ave. Yes This is a two-story rectangular frame apartment building with a stucco exterior and a 
flat roof. The roofline displays a parapet with repeated pediments. The Broad 
Avenue façade features a central entrance with tripartite windows flanking both the 
first and second stories. There are tile-clad pent roofs above the windows on the 
upper story and one over the main entrance. The entrance bay is flanked on either 
side by tile-capped buttresses. All windows are one-over-one double-hung sash 
windows with wood trim. The building was constructed in 1922 and was in good 
condition at the time of documentation. 

P-19-187051 The Willmore Yes This is an Italian Renaissance style stucco building with a concrete foundation and 
glazed terra cotta ornamental details. It was constructed in 1927 and was in good 
condition at the time of documentation. 

P-19-187078 Long Beach 
Generating Station 

Yes Originally constructed in 1927, the former Southern California Edison Company 
Steam Power Plant is located on a 43-ac tract adjacent to the Union Pacific Railroad 
at the east end of Terminal Island. The building was overhauled in the 1940s and 
again in 1998. The building was in fair condition at the time of documentation. 

P-19-187085 The Mojave Road Yes The Mojave Road (California Historical Landmark No. 963) extends from the Drum 
Barracks near the Los Angeles Harbor to the Cajon Pass and across the Mojave 
Desert to the Nevada State line. The trail was once used by the Mohave Indians. It 
was later used by the U.S. Army in the 1860s as a supply route between Fort 
Mojave and Los Angeles. From 1866 to1868 and from 1875 to 1883, the U.S. Postal 
Service used this road for carrying mail. The condition of the plaque was good at the 
time of documentation. 
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P-19-187089 Shoreline Looff 
Carousel 

Yes The Shoreline Looff Carousel is one of only 80 full-size hand carved carousels in 
existence. This carousel was constructed in 1906. It was operated in Seattle from 
1907 to 1913 and in San Francisco from 1914 to 1973. It now resides in Long Beach 
and was designated California Point of Historical Interest (P628). The resource was 
in good condition at the time of documentation. 

P-19-187096 American Hotel Yes The American Hotel is one of the oldest surviving commercial buildings in Long 
Beach. Constructed in 1905, it is a three-story vernacular brick building with 
classical detailing and recessed storefronts on the first story. The building was in fair 
condition at the time of documentation. 

P-19-187097 Acres of Books Yes Constructed in 1924, this is a one-story plus mezzanine commercial building with 
broad piers framing the glazed exterior. The right pier rises in three increments to 
form a marquee, while the left pier is ornamented at frieze level. There are two 
chevron moldings along the top and bottom friezes. The building was in good 
condition at the time of documentation. 

P-19-187116 1107 Pacific Ave. Yes This is a 1902 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187121 1240 E. 8th St. Yes This is a 1913 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187124 430–434 Nebraska 
Ave. 

Yes This is a 1936 Spanish Colonial style apartment building and was in fair condition at 
the time of documentation. 

P-19-187125 417–431 Cowles St. Yes This is a 1925 Mediterranean style apartment building with a Spanish tile roof and 
stucco exterior. The building was in fair condition at the time of documentation. 

P-19-187126 723 E. 10th St. Yes The St. John Missionary Baptist Church is an Eclectic style building constructed in 
1923. The building was in good condition at the time of documentation. 

P-19-187127 318 W. 12th St. Yes This is a 1910 Foursquare style single-family home and was in good condition at the 
time of documentation. 

P-19-187128 242–246 W. 14th St. Yes This is a 1922 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187129 726–728 Walnut 
Ave. 

Yes This is a 1928 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187131 1217 Cedar Ave. Yes This is a 1929 Spanish Colonial style single-family home and was in good condition 
at the time of documentation. 

P-19-187134 450 W. 11th St. Yes This is a 1907 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187135 1324 Peterson Ave. No This is a 1930 Mediterranean style apartment building and was in good condition at 
the time of documentation. 

P-19-187138 1101 Cherry St. No This is a 1923 Eclectic style apartment building and was in fair condition at the time 
of documentation. 

P-19-187140 1362 Dawson Ave. No This is a 1922 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187141 1724 E. 24th St. No This is a 1919 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187143 1114 Junipero Ave. No This is a 1923 Spanish Eclectic style courtyard apartment building and was in good 
condition at the time of documentation. 

P-19-187144 1383 Cherry Ave. Yes This is a 1923 two-story vernacular building with retail space encompassing the first 
story and apartments on the second story. The building was in fair condition at the 
time of documentation. 

P-19-187146 1328 St. Louis Ave. No This is a 1919 single-family Bungalow and was in good condition at the time of 
documentation. 
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P-19-187148 1405 Cedar Ave. Yes This is a 1923 Mediterranean style apartment building and was in good condition at 
the time of documentation. 

P-19-187149 2107 E. 14th St. No This is a 1921 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187163 1219 Hellman St. Yes This is a 1922 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187165 921 Locust Ave. Yes This is a 1913 Craftsman style apartment building and was in fair condition at the 
time of documentation. 

P-19-187166 Kathy Boone Home Yes This is a 1910 single-family Craftsman style home and was in good condition at the 
time of documentation. 

P-19-187167 1100 Linden Ave. Yes This is a 1912 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187168 245 Orange Ave. Yes This is a 1918 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187169 545 E. Ester St. Yes This is a 1912 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187170 1355 Peterson Ave. No This is a 1913 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187171 830–832 E. 8th Ave. Yes This is a 1922 vernacular apartment building and was in good condition at the time 
of documentation. 

P-19-187172 848 Gaviota Ave. Yes This is a 1913 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187173 1095 Dawson Ave. No This is a 1921 single-family Craftsman style home and was in good condition at the 
time of documentation. 

P-19-187174 1810–1816 E. 5th  Yes This is a 1912 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187178 1014 Gaviota Ave. Yes This is a 1922 Spanish Eclectic style apartment building and was in fair condition at 
the time of documentation. 

P-19-187179 1106 Mahanna Ave. Yes This is a 1933 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187181 1444 W. 20th St. No This is a 1947 single-family Ranch style residence and was in good condition at the 
time of documentation. 

P-19-187182 1829 E. 6th St. Yes This is a 1919 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187184 1811 Lime St. No This is a Craftsman style single-family home. Date of construction is unknown, and 
the building was in good condition at the time of documentation. 

P-19-187185 712 Atlantic Ave. Yes This is a 1922 Moderne style apartment building that was in fair condition at the time 
of documentation. 

P-19-187186 719 E. 19th St. No This is a 1928 Spanish Revival style single-family home and was in good condition 
at the time of documentation. 

P-19-187187 1140 Cedar Ave. Yes This is a 1906 single-family vernacular home and was in fair condition at the time of 
documentation. 

P-19-187188 1090 E. 19th St. Yes This is a 1923 single-family Craftsman style home and was in good condition at the 
time of documentation. 

P-19-187189 1117–1123.5 Pine 
Ave. 

Yes This is a 1921 Bungalow court and was in good condition at the time of 
documentation. 

P-19-187190 805 Cerritos Ave. Yes This is a 1920 single-family Bungalow and was in good condition at the time of 
documentation. 
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P-19-187193 1015 Alamitos Ave. Yes This is a 1913 single-family Craftsman style home and was in good condition at the 
time of documentation. 

P-19-187194 1142–1148 Myrtle 
Ave. 

Yes This is a circa 1940 Minimal Traditional style duplex and was in fair condition at the 
time of documentation. 

P-19-187197 1077–1083 Lime 
Ave. 

Yes This is a 1907 Mediterranean style apartment building and was in fair condition at 
the time of documentation. 

P-19-187198 1461–1465 Locust 
Ave. 

Yes This is a 1921 Spanish Revival style multiple-family residence and was in fair 
condition at the time of documentation. 

P-19-187199 711–713 Loma Vista 
Dr. 

Yes This is a 1922 multiple-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187200 517 W. 9th St. Yes This is a 1910 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187201 332 W. 8th St. Yes This is a 1907 vernacular multiple-family residence and was in good condition at the 
time of documentation. 

P-19-187202 826.5 Cerritos Ave. Yes This is a 1909 single-family vernacular home and was in good condition at the time 
of documentation. 

P-19-187203 711 Daisy Ave. No This is a 1911 single-family Craftsman style home located in a locally designated 
historic district. It was in good condition at the time of documentation. 

P-19-187206 1095–1099 Long 
Beach Blvd. 

Yes This is a 1922 Moderne style mixed-use building and was in good condition at the 
time of documentation. 

P-19-187210 427 E. 11th St. Yes This is a 1908 single-family vernacular cottage and was in good condition at the 
time of documentation. 

P-19-187211 570 Rhea St. No This is a 1922 multi-family vernacular apartment building and was in fair condition at 
the time of documentation. 

P-19-187214 1028 Brenner Pl. Yes This is a 1923 single-family Spanish Eclectic style home and was in good condition 
at the time of documentation. 

P-19-187216 1544–1546 Locust 
Ave. 

Yes This is a 1930 single-family vernacular home and was in fair condition at the time of 
documentation. 

P-19-187217 1018–1029 Walnut 
Ave. 

Yes This is a 1917 single-family vernacular home and was in good condition at the time 
of documentation. 

P-19-187218 1122 Crystal 
Court/1123 Magnolia 
Ave. 

Yes This is a 1915 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187219 1215 Junipero Ave. No This is a 1910 single-family Craftsman style home and was in good condition at the 
time of documentation. 

P-19-187220 1034 Molino Ave. No This is a 1928 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187221 601 E. 10th St. Yes This is a 1923 vernacular mixed-use building and was in fair condition at the time of 
documentation. 

P-19-187223 508–514 W. 10th St. Yes This is a 1921 vernacular two-story apartment building and was in good condition at 
the time of documentation. 

P-19-187225 1069–1071 Myrtle 
Ave. 

Yes This is a 1918 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187226 1235 E. 11th St. Yes This is a 1940 single-family vernacular residence and was in good condition at the 
time of documentation. 

P-19-187227 1223–1233 E. 8th St. Yes This is a 1911 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187229 1103 Hoffman Ave. Yes This is a 1922 single-family Bungalow and was in good condition at the time of 
documentation. 
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P-19-187230 438 Zona Ct. Yes This is a single-family Bungalow. Date of construction is unknown, and the building 
was in fair condition at the time of documentation. 

P-19-187231 1224 E. 10th St. Yes This is a 1912 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187232 1753 Atlantic Ave. Yes This is a 1924 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187233 1311 E. 16th St. No This is a 1923 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187235 719 W. 19th St. No This is a 1938 single-family Minimal Traditional style residence and was in good 
condition at the time of documentation. 

P-19-187236 528 W. 10th St. Yes This is a 1929 single-family Spanish Eclectic residence and was in good condition at 
the time of documentation. 

P-19-187239 1557–1563 Pine 
Ave. 

Yes This is a 1920 Spanish Eclectic apartment building and was in good condition at the 
time of documentation. 

P-19-187240 1058–1064 Chestnut 
Ave. 

Yes This is a 1924 two-story, single-family, Mediterranean style home and was in good 
condition at the time of documentation. 

P-19-187243 437 Zona Ct. Yes This is a 1919 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187244 846 Junipero Ave. No This is a 1949 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187245 1024 Gardenia Ave. No This is a 1919 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187246 1135 E. 12th St. Yes This is a 1916 two-story, multiple-family Bungalow and was in fair condition at the 
time of documentation. 

P-19-187247 902 Gaviota Ave. Yes This is a 1913 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187249 2226 E. 4th St. Yes This is a 1920 single-story Art Deco style commercial building and was in good 
condition at the time of documentation. 

P-19-187250 2100 E. 4th St. Yes This is a 1924 single-story vernacular commercial building and was in fair condition 
at the time of documentation. 

P-19-187252 1242–1246 E. 7th St. Yes This is a 1911 two-story single-family Craftsman style home and was in good 
condition at the time of documentation. 

P-19-187287 329–335 E. 16th St. Yes This is a 1926 Spanish Eclectic apartment building and was in good condition at the 
time of documentation. 

P-19-187288 1240 E. 10th St. Yes This is a 1919 single-family vernacular residence and was in fair condition at the 
time of documentation. 

P-19-187289 1515 E. 9th St. Yes This is a 1941 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187292 1910 E. 7th St. Yes This is a 1908 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187293 1116–1120 E. 16th 
St. 

No This is a 1930 multiple-family Bungalow. The condition of the building at the time of 
documentation is unknown. 

P-19-187294 1110–1114 Gardenia No This is a 1922 Bungalow court that was in good condition at the time of 
documentation. 

P-19-187295 1203 E. 8th St. Yes This is a 1918 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187296 1169 E. 10th St. Yes This is a 1920 single-family Bungalow. The condition of the building at the time of 
documentation is unknown. 
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P-19-187297 1402 Pine Ave. Yes This is a 1918 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187300 1706 E. 6th St. Yes This is a 1905 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187301 515 E. 16th St. Yes This is a 1921 Spanish Eclectic apartment building and was in fair condition at the 
time of documentation. 

P-19-187302 2234 E. 4th St. Yes This is a 1919 Art Deco style commercial building and was in good condition at the 
time of documentation. 

P-19-187303 2111 E. 4th St. Yes This is a 1919 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187304 1002 Olive Ave. Yes This is a 1913 two-story Craftsman style home and was in fair condition at the time 
of documentation. 

P-19-187305 1054 Olive Ave. Yes This is a 1918 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187307 1860 Lewis Ave. No This is a 1922 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187312 715 Cerritos Ave. Yes This is a 1920 single-family Bungalow and was in good condition at the time of 
documentation. 

P-19-187314 2125 E. 4th St. Yes This is a 1919 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187315 1223 Myrtle Ave. Yes This is a 1904/1950 single-family Bungalow and was in fair condition at the time of 
documentation. 

P-19-187316 1372 Gaviota Ave. No This is a 1910 two-story single-family Craftsman style home and was in fair 
condition at the time of documentation. 

P-19-187641 2640 E. Broadway Yes This is a two-story wood-frame residential building constructed in 1924. It has a 
concrete foundation, horizontal wood siding, and a complex-gabled composition 
shingled roof. The building was in good condition at the time of documentation. 

P-19-187642 2650 E. Broadway Yes This is a two-story wood-frame building constructed in 1936. The exterior walls are 
clad in stucco and brick. It has a concrete foundation and flat roof with parapets. 
The building was in good condition at the time of documentation. 

P-19-187643 Orchid Cleaners Yes This is a Mid-Century Modern style one-story concrete block building constructed in 
1950. The exterior walls are stucco and exposed concrete block. The roof is flat with 
parapets and is covered with composition roll. The building was in good condition at 
the time of documentation. 

P-19-187644 2720 E. Broadway Yes This is a one-story wood-frame single-family residence constructed in 1914. It 
features a concrete foundation, horizontal wood siding, and a cross-gable roof. The 
building was in good condition at the time of documentation. 

P-19-187645 2728 E. Broadway Yes This is a two-story wood-frame Craftsman style apartment building constructed in 
1912. It has a concrete foundation, horizontal wood siding, and wood shingles. The 
roof is front-gabled with composition shingles. The building was in good condition at 
the time of documentation. 

P-19-187646 2750–2754 E. 
Broadway 

Yes This is a single-story concrete block building with a concrete foundation, and stucco 
and coursed stone veneer exterior. The building was in fair condition at the time of 
documentation. 

P-19-187647 228–232 Temple 
Ave. 

Yes This is a two-story Spanish Colonial Revival style multiple-family residence of 
masonry construction. It has a concrete foundation, a stucco exterior, and a side-
gabled clay tile roof. It was constructed in 1927. The building was in good condition 
at the time of documentation. 
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P-19-187648 236 Temple Ave. Yes This is a two-story Spanish Colonial Revival style multiple-family residence of 
masonry construction. It has a concrete foundation, a stucco exterior, and a cross-
gabled clay tile roof with exposed rafters and decorative brackets. It was 
constructed in 1927 and was in good condition at the time of documentation. 

P-19-187649 2751 E. Broadway Yes This is a one-story masonry building with a concrete foundation and flat roof with 
parapets. The exterior walls are stucco. There are four bays along the front façade. 
Three of the bays are open to form a patio and the third is closed. It was constructed 
in 1925 and was in good condition at the time of documentation. 

P-19-187650 2765 E. Broadway Yes This is a one-story masonry building with stucco and stone veneer on the exterior, a 
concrete foundation, and a flat roof with parapets. It was constructed in 1921 and 
was in fair condition at the time of documentation. 

P-19-187651 Broadway Market Yes This is a one-story, masonry building with a stucco and stone street-facing façade, a 
concrete foundation, and flat roof with parapets. It was constructed in 1920 and was 
in good condition at the time of documentation. 

P-19-187652 2745 E. Broadway Yes This is a rectangular, frame, two-story Art Deco style mixed-use building with a flat 
roof. The first story is a retail space, while the second story is residential. The 
exterior walls are stucco with brick siding below the storefront windows. It was 
constructed in 1933 and was in fair condition at the time of documentation. 

P-19-187653 Security Storage 
Building 

No This is a utilitarian steel-framed concrete building with a flat roof. The front façade is 
decorated in the Egyptian Revival style and has two sphinxes flanking the entryway. 
It was constructed in 1923 and was in good condition at the time of documentation. 

P-19-187654 Gaytonia Apartments Yes The Gaytonia Apartment Building is a frame and stucco building with cast concrete 
and terra cotta ornamentation. It was originally constructed as an upscale U-shaped 
residential building for naval officers stationed in Long Beach. Built in 1930, it was 
designed in the French Norman Revival style with elements of the English Tudor 
style. The building was designated a City of Long Beach Landmark and was in good 
condition at the time of documentation. 

P-19-187682 Maintenance Shop/
Building #5001 

Yes This is a wood-framed shed roof building with four sliding doors that take up the 
north façade. It was constructed as a maintenance shop for the military families 
stationed in Long Beach in 1943. The building was in good condition at the time of 
documentation. 

P-19-187683 Tenant Activities/
Building #5002 

Yes This is a long rectangular single-story wood-frame building with narrow vertical 
wood siding and a low-pitch gable roof. Shed-roofed additions project from the north 
and west sides of the building. It was constructed in 1943 as part of the U.S. Navy’s 
WWII mobilization efforts. The building was in fair condition at the time of 
documentation. 

P-19-187684 Public Works 
Shop/Building #5004 

Yes This is a long rectangular single-story wood-framed building with narrow vertical 
wood siding and a low-pitch gable roof. This was constructed in 1943 as part of the 
U.S. Navy’s mobilization during WWII. The building was in good condition at the 
time of documentation. 

P-19-187685 Gas Meter Building/
Building #5251 

Yes This is a wood-frame stucco building with a shed roof and a large tracked sliding 
door on the east façade. It is a gas meter building and was constructed in 1942 as 
part of a residential housing development associated with the U.S. Navy’s WWII 
mobilization effort. The building was in good condition at the time of documentation. 

P-19-187686 Basketball Court/
Building #5302 

Yes This is an open-air basketball court. It was constructed in 1943 as part of a WWII 
military housing development. The structure was in good condition at the time of 
documentation. 

P-19-187687 Savannah Family 
Housing 

No The Savannah Family Housing Development is made up of 199 identical duplex 
units. The units were constructed in a patterned arrangement that repeats over the 
40-ac site. All of the buildings are rectangular wood-framed single-story residential 
units with side-gabled roofs and concrete foundations. The buildings were in good 
condition at the time of documentation. 
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P-19-187689 Cabrillo Coin-Op/
Building #201 

No This is a single-story rectangular wood-framed utility building. It has a low-pitched 
side-gabled roof with asphalt shingles and a concrete foundation. It was constructed 
in 1940 as part of a military housing development. The building was in good 
condition at the time of documentation. 

P-19-187690 Storage Building/
Building #202 

No This storage building was constructed in 1940. It is an L-shaped wood-framed 
building with a low-pitched gable roof and stucco exterior. The building was in good 
condition at the time of documentation. 

P-19-187691 Child Care Center/
Building #204 

No This building was originally constructed in 1942 as a childcare center for families 
living in nearby military housing. The existing building has been substantially altered 
and appears to be a completely new building with new aluminum windows and 
doors, new roofing, and new stucco. The building was in good condition at the time 
of documentation. 

P-19-187957 Sandoval House Yes This is a Norman Cottage style single-family residence. It has a concrete foundation 
and stucco exterior. The windows are casement and stained glass. The roof is 
steeply pitched with composition shingles. The house was constructed in 1928 but 
was moved to its current location in 1959. The building was in good condition at the 
time of documentation. 

P-19-187958 Bowen House Yes This is a vernacular Bungalow with a shed-roofed addition on the east side. It has a 
concrete foundation and stucco exterior. The front façade has a gable roof over the 
front door. This building was constructed in 1924 and was in fair condition at the 
time of documentation. 

P-19-187971 Associated 
Telephone Co. 
(General Telephone 
Corp. from 1954 to 
the 1970s) 

Yes This is a two-story Mid-Century Modern style former public utility building that was 
constructed in 1949–1950. It is rectangular with an asymmetrical façade. The 
foundation and roof slabs are concrete. The building was in good condition at the 
time of documentation. 

P-19-188092 Bixby Park Speaker’s 
Stand 

Yes The Bixby Park Speaker’s Stand/Band Shell is a one-story Spanish Eclectic style 
and stucco and masonry building with projecting front-gable arcaded porches and a 
low-pitched composite shingle roof. It consists of three open bays: a central front-
gabled bay with an arched front and small enclosed half-gabled shed attached at 
the rear and two rectangular bays on either side. It was constructed in 1927 and 
was in good condition at the time of documentation. 

P-19-188178 Harbor Steam Plant Yes This steam-powered electric generating plant was constructed in 1943. The main 
building is Art Deco in style with an asymmetrical façade. The building was in good 
condition at the time of documentation. 

P-19-188197 The Port Café, 
Old Port Café 

No This is a rectangular single-story, flat-roofed, plaster over wood-framed building. A 
projecting cornice line wraps around the building. It was constructed in 1923 and 
was in good condition at the time of documentation. 

P-19-188198 United Fruit Co 
Terminal District 

Yes The United Fruit Company terminal at Berth 147 was originally constructed in 1936. 
The property consists of a series of structures designed to move bananas from 
steamships onto railcars or trucks. The building was in good condition at the time of 
documentation. 

P-19-188201 California Petroleum 
Co Terminal District 

Yes This site consists of six 80,000-gallon riveted steel and gasoline oil tanks 
surrounded by 17-ft-high concrete retaining walls and two flat-roofed open-sided 
single-story concrete pump houses. The tanks and associated structures are 
located between Berths 171 and 173 and were constructed in 1923. The structures 
were in good condition at the time of documentation. 

P-19-188776 3933 E. Broadway Yes This is an Art Deco style mixed-use building. The first story consists of commercial 
storefronts, and the upper two stories are apartments. The exterior walls are smooth 
scored stucco with tile cladding on the south and east façades of the first floor. It 
was constructed in 1930 and was in good condition at the time of documentation. 
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P-19-188864 Motor/Pump 
Building, Long Beach 
Main Pumping Plant 

Yes The Long Beach Main Pumping Plant consists of two buildings: the motor/pump 
building and the odor control building. The motor/pump building is a rectangular two-
story concrete building with a flat roof. Both buildings have a modern look but do not 
conform to any particular architectural style. The facility was constructed in 1947, 
and the buildings were in good condition at the time of documentation. 

P-19-188865 Storage Yard Yes This is a storage yard with two single-story rectangular wood-framed buildings with 
low-pitched end-gable roofs covered in rolled composition paper. The larger building 
has vertical planked wood siding, while the exterior of the smaller building is clad in 
plywood. Both were constructed in 1956, and were in fair condition at the time of 
documentation. 

P-19-188866 Machine Shop, M&S 
Machinery 

Yes This is a single-story rectangular cement block commercial building that is currently 
used as a machine shop. The roof is flat and covered with rolled composition paper. 
The exterior walls are stucco. It has a single-entry door and a rolled door on the 
front façade. It was constructed in 1956 and was in fair condition at the time of 
documentation. 

P-19-188867 Commercial Suites, 
Magna Mechanical 
Specialties 

Yes This building is actually two buildings that have had their façades clad in stucco in 
order to appear as a single continuous building. Both buildings are single-story 
rectangular cement block commercial buildings with flat roofs covered with rolled 
composition paper. The exterior walls are stucco. The southernmost building has a 
single-entry door and a rolled door on the front façade. The other building has just a 
single-entry door. Both were constructed in 1956, and were in fair condition at the 
time of documentation. 

P-19-188906 First Baptist Church 
of Long Beach 

Yes This is a multi-story irregularly shaped and asymmetrical Modern style church with 
associated education and social center buildings. It has a concrete foundation, 
stucco exterior, and both flat and mixed-gable roofs. There is a steeple on the main 
façade of the church. The buildings were in good condition at the time of 
documentation. 

P-19-189317 1169 E. 17th St.  This is a single-family Bungalow. Date of construction is unknown, and the building 
was in fair condition at the time of documentation. 

P-19-189318 1162–1164 E. 10th 
St. 

Yes This is a two-story Spanish Colonial Revival style apartment building. Date of 
construction is unknown. The building was in good condition at the time of 
documentation. 

P-19-189426 Iglesia Cristiana 
Roca de Salvacion 
Church 

Yes This is a masonry Modern/Mediterranean style church constructed in 1958. It has a 
rectangular footprint with a slight “L”-shape, likely the result of remodeling. The 
building was in good condition at the time of documentation. 

P-19-189429 Lorbeer Building No This is a two-story Mediterranean style commercial building. It has a rectangular 
mass, a hipped and flat parapet, and clay tile roof with exposed rafter tails below the 
eave. The exterior is textured stucco. It was constructed in 1928 and remodeled in 
1940. The building was in good condition at the time of documentation. 

P-19-189430 A-American Self 
Storage Building 

No This is a one- to three-story brick masonry and concrete block commercial building. 
This building was constructed in 1949 and remodeled in 1956. The building was in 
good condition at the time of documentation. 

P-19-189874 200 Pine Ave. 
Commercial Building 

Yes This is a Modernist style five-story steel and glass mixed-use building. It was 
constructed between 1964 and 1968 and was in good condition at the time of 
documentation. 

P-19-190040 Middough Brothers, 
Insurance Exchange 
Building 

Yes This is a late nineteenth to early twentieth century Revival/Beaux Arts Classicism 
style building. It is six stories with a brick foundation, asphalt roof, and brick and 
terra cotta exterior walls. It has a basement, mezzanine level, and rooftop 
penthouse. It was constructed in 1924 and remodeled in 1930 and was in good 
condition at the time of documentation. 
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P-19-190079 Reef Restaurant Yes This is a one- and two-story asymmetrical and irregularly shaped Modern style 
commercial restaurant building. It has a concrete foundation; stucco, wood, and 
brick exterior; and a multi-gabled and multi-level roof. There are several entrances. 
The main entrance is a porte-cochere. The building was constructed in 1958 and 
was in good condition at the time of documentation. 

P-19-190080 Store-N-Save 
Storage Building 

Yes This is three-story twentieth century Commercial style building. It has a rectangular 
mass, concrete foundation, brick exterior, and flat roof. It was constructed in 1923 
and was in good condition at the time of documentation. 

P-19-190081 St. Albert’s Medical 
Clinic, Enterprise 
Savings and Loan 

No This is a two- and three-story Modern style commercial building. It is rectangular in 
shape with a concrete foundation, stucco exterior, and flat two-level roof with a 
penthouse building. It was constructed in 1963 and was in good condition at the 
time of documentation. 

P-19-190096 Utility Pole #Lomita Yes This is a Class 5 Douglas-fir wood utility pole. It is 56.6 feet high and consists of a 
single wood pole with crossbars. It was constructed before 1965 and was in good 
condition at the time of documentation. 

P-19-190103 Berth 187, Vopak 
Plant 

Yes The two-story office building of Vopak North America is located between the wharf 
at Berth 187 and Canal Street. It is rectangular with a flat roof and is constructed of 
board-form poured concrete and concrete block. The wharf was constructed in 1920 
and the building was constructed in 1922, although it has undergone significant 
remodeling. The building was in good condition at the time of documentation. 

P-19-190105 Harbor Construction 
and Maintenance 
Yard, Berth 161 

Yes This property consists of 10 historic-era buildings and the Berth 161 marine ways 
and drawbridge. Another eight buildings were constructed after 1971. More than 20 
small metal sheds and shipping containers are also present. Two of the buildings, 
an old paint shop and small wood-clad storage building, were constructed in the 
early 1930s. The Consolidated Shops were constructed in 1937. The Blacksmith 
and Welding Shop were constructed in 1939. The two-story International style 
service building was constructed in 1959, and the remaining five historic-era 
buildings were constructed in 1962. The buildings were in good condition at the time 
of documentation. 

P-19-190107 Mormon Island 
Sewage Pumping 
Plant, Sewage Pump 
Station #666 

Yes This is a water pumping plant constructed in 1922. It is a one-story above-grade 
building. It was designed in the Classical Revival style with a circular footprint, brick 
exterior walls, a continuous flat parapet, regularly spaced pilasters and windows, 
and raised entrances. The building was in good condition at the time of 
documentation. 

P-19-190108 U.S. Borax-Rio Tinto 
Processing Plant, 
Berths 165–166 

Yes This property consists of a three-story refinery building constructed in 1924, a two-
story steam plant with an air compressor room also constructed in 1924, single-story 
connecting sheds constructed between 1962 and 1963, a two-story wharf office 
building constructed in 1924, and a single-story warehouse on the wharf constructed 
in 1929. The buildings were in good condition at the time of documentation. 

P-19-190109 Wilmington Marine 
Service 

Yes This property consists of a concrete block office building resting on a concrete 
foundation, with a flat roof and metal sliding windows with extended sills, and two 
shop buildings that are rectangular gable buildings with concrete foundations. The 
office building was constructed in 1967, and the two shop buildings were 
constructed sometime before 1960. There is also a smaller pole shed, a winch shed, 
a marine way, Berth 162, and rail lines. All were constructed between 1964 
and1967. The buildings and structures were in good condition at the time of 
documentation. 

P-19-190112 Long Beach Armory Yes The Long Beach Armory is a large Art Deco style board-form poured concrete 
building set on a concrete foundation. It was constructed in 1930. It consists of a 
two-story assembly hall, a large “L”-shaped adjoining wing set perpendicular to the 
assembly hall, and a smaller rectangular wing adjoining the rear of the assembly 
hall. The building was in good condition at the time of documentation. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.8 CULTURAL RESOURCES 

Final EIR 11.8-36 June 2015 

Table 11.8-2. Known Built Environment Resources within the Wilmington Oil and Gas Field 

Primary No. Resource Name 
Located  
in Field Description 

P-19-190277 SCE Tower #M2–T2 No This is a steel lattice transmission tower composed of three lattice towers joined by 
a grid system. The tower has concrete base footings. There is a small equipment 
building at the base of the tower. The tower was installed by Southern California 
Edison in 1930. The structure was in good condition at the time of documentation. 

P-19-190321 Warehouse at Berth 
155A 

Yes This property consists of a corrugated metal transit shed and office building. The 
transit shed at Berth 155a is a one- and two-story rectangular corrugated metal 
building with a clerestory gable roof. The roof is supported by wood trusses. The 
office section of the building is a Mission Revival style building with parapets and 
engaged pilasters. It has a stucco or plaster exterior. These buildings were 
constructed in or around 1936 and were in good condition at the time of 
documentation. 

P-19-190327 The Don Yes This is a four-story “L”-shaped Beaux Arts style hotel and residential building. It has 
a concrete foundation, flat roof, and a penthouse on the roof. The windows are 
metal-framed double-hung sash or sliding windows. The building was constructed in 
1930 and was in good condition at the time of documentation. 

P-19-190588 Port of Long Beach 
Smokehouses 

Yes There are 28 extant smokehouses situated throughout the Port of Long Beach. Six 
of them were constructed in 1929 and the other 22 were constructed in 1952. The 
1929 buildings were used as office buildings for tariff collectors, while the 1952 
buildings were used as State-mandated restrooms for the longshoremen. The 
buildings were designed to be moved around the Port as needed. The buildings 
were in fair condition at the time of documentation. 

P-19-190597 211 N. Marine Ave. Yes This property consists of a two-story automotive equipment shop and an automotive 
equipment storage building. Both are steel-framed with a concrete foundation and 
corrugated metal side-gabled roof. The exterior walls are stucco. Both buildings 
exhibit roll-up steel doors, multi-pane steel windows, and pedestrian doors. The 
buildings were constructed in 1948, and were in good condition at the time of 
documentation. 

P-19-190598 239 N. Avalon Blvd. Yes This is a two-story office building. It has a concrete foundation with an irregular 
footprint, concrete stucco covered walls, and two decoratively exposed panels on 
the east façade. The building was constructed in 1966 and was in good condition at 
the time of documentation. 

P-19-190670 Wineke Building Yes The resource is a two-story rectangular symmetrical Beaux Arts style building 
located in a mixed-use neighborhood on a main thoroughfare. The building was 
originally a residence that has been converted to a commercial use. The building 
has a concrete foundation, stucco exterior, and a flat roof with a raised railing and 
was in good condition at the time of documentation. 

Archaeological Resources Sensitivity Study 

Natural features and landforms of the Wilmington Oil and Gas Field were examined in order to produce 
a prehistoric archaeological sensitivity model, while historical maps were consulted to produce the 
historic-era archaeological sensitivity model. For more detailed information on archaeological resources 
sensitivity model methods, refer to EIR Section 10.8.4. 

In total, three maps were produced to characterize archaeological resources in the Wilmington field. 
These include a prehistoric archaeological resources map, a historical archaeological resources map, and a 
combined archaeological resources map. A more detailed description of the methods employed in con-
structing each of these maps is provided below. 

Maps with useful content for identifying subsurface prehistoric sites within the Wilmington Oil and Gas 
Field were georeferenced in ESRI’s ArcGIS, including the early T-sheets, the USGS quadrangles dating to 
1896, and the Army Map Service series. To create the prehistoric sensitivity model, the paleoenviron-
ment in San Pedro Harbor was modeled using the early T-sheets and USGS quadrangles. These maps 
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clearly depict the Wilmington Lagoon, local estuaries, and early courses of the rivers draining into the 
lagoon and ocean. A thorough understanding of geomorphic processes within the Wilmington field is 
also required because it provides the means for predicting impacts to sites by natural forces. For exam-
ple, archaeological sites located on a floodplain of an active river may be subject to burial or erosion. 

The geological and topographic data were overlaid with known prehistoric archaeological sites in the 
Wilmington area. Due to the small number of known prehistoric resources, these data could not be used 
statistically to model prehistoric use of landforms. However, information from existing models was used 
to characterize general land-use patterns for the middle and late Holocene. Because of sea level rise and 
changes to the landscape over long periods of time, such as the possible infilling of Wilmington Lagoon 
and Alamitos Bay, it is difficult to model early Holocene use of the area. 

The landform data was used in conjunction with information on the effects of modern development and 
historical development to classify different areas within the Wilmington field into one of four classes of 
sensitivity (see Figure 11.8-1). Areas classified as No to Low Sensitivity are not likely to have prehistoric 
sites, or if present, the density will be so low that detection will be difficult. Further, the challenges of 
detecting these sites are extremely costly and difficult. Low Sensitivity indicates that sites are potentially 
present but occur at a very low density. The areas classified as low-density were typically wetlands or 
part of the bay that were not suitable for long-term habitation during the middle and late Holocene. 
These areas also may have been disturbed by historical activities. Moderate Sensitivity areas are suitable 
for more substantial sites but are not classified as high because of the level of modern disturbance and 
lack of natural processes capable of preserving sites. High Sensitivity areas are characterized by a rela-
tively high density of more substantial sites and are also located in portions of the Wilmington field that 
exhibit natural and cultural processes, such as the infilling of large areas, that promote the preservation 
of sites. 

The historic period archaeological model for the Wilmington Oil and Gas Field is mostly based on historic 
maps and the extent of fill depicted on the geologic map. This study utilized the georeferenced maps 
that were examined as part of the analysis of prehistoric archaeological sensitivity along with several 
other historical documents relevant to the Wilmington field. The expansion of cities and communities, 
construction of roads and railroads, and modifications to the landscape were documented over time. 
Although relatively few known historic period archaeological resources exist within the Wilmington field, 
locational data on these resources were overlaid on the historical maps in order to more fully charac-
terize the historical archaeological sensitivity of the subsurface environment. 

Different sensitivity levels were then defined within the Wilmington field based on artificial or natural 
landforms, documented history of development, and modern impacts. Categories used to classify histor-
ical archaeological sensitivity mirrored those used to characterize prehistoric archaeological resources 
(see Figure 11.8-2). A “No” to Low Sensitivity indicates that the area has been subject to extensive 
modern disturbance where historic period archaeological deposits have likely been removed. Low Sensi-
tivity areas have depositional histories that would have allowed for the preservation of historical archae-
ological sites, but their density is expected to be very low. These include areas such as San Pedro Bay 
where shipwrecks or refuse deposits are sparsely scattered or portions of the Wilmington area that 
were not developed until the twentieth century and are still dominated by their first phase of 
architecture. Areas classified as Moderate Sensitivity were originally developed in the late nineteenth 
century and have undergone continuous growth and change. Moderately sensitive areas are located on 
higher ground and have not been filled to raise the level of the city above flood zones and high tide 
levels. High Sensitivity areas were formerly low-lying areas developed in the mid to late nineteenth 
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century that have been built up with fill. It is anticipated that refuse and foundations from early phases 
of construction may be capped and effectively preserved by this fill layer. 

A single combined archaeological sensitivity model was derived from the prehistoric and historic period 
models illustrated in Figure 11.8-3. The two models were first overlaid in order to identify areas that 
displayed similar sensitivity levels for prehistoric and historical archaeological remains. For those areas 
that displayed different levels of sensitivity, the higher level of sensitivity was used to determine the 
combined sensitivity class. The one exception to this protocol was for areas that had been dredged, such 
as the harbor and associated channels, which were classified as No to Low Sensitivity. The sensitivity cat-
egories employed in the combined sensitivity model represent an amalgamation of the classification 
schemes that were used to characterize prehistoric and historical archaeological resources. 

Results – Archaeological Resources. To assess the relative potential of unknown archaeological 
resources within the Wilmington area, a series of three different sensitivity models were developed. As 
previously stated, these sensitivity models were generated using information on known archaeological 
resources, in combination with extant historical, geological, and geographic data. The first model charac-
terizes prehistoric archaeological resources and the second model focuses on historical archaeological 
resources. These two models highlight notable differences in the patterns of land use that characterize 
the prehistoric and historic periods. Data from these two sensitivity models were then combined and 
analyzed as an aggregate in order to identify the overall potential of unidentified archaeological 
resources within the Wilmington field. 

Results – Prehistoric Archaeological Resources. The cultural sensitivity model that was generated for 
prehistoric archaeological resources indicates that much of the Wilmington area contains a moderate to 
high potential for buried archaeological deposits that date to the prehistoric period. The different areas 
of sensitivity for prehistoric archaeological sites are shown in Figure 11.8-1. 

High Sensitivity Areas. The central portion of the Wilmington field, which encompasses much of the 
floodplain of Compton Creek and the Los Angeles River, is characterized by a high level of sensitivity for 
prehistoric archaeological remains (Figure 11.8-1). This area has been subject to flooding and accumula-
tion of overbank deposits and is underlain by Holocene to Late Pleistocene young alluvial fan and valley 
deposits. Excavations into floodplain deposits indicate the presence of historic period and late Holocene 
flood deposits and marsh sediments, suggesting of a pattern of aggradation in recent history. Only one 
known prehistoric site, the Texaco Burial (CA-LAN-2788), has been recorded in this area. The site con-
sists of an isolated inhumation burial feature containing 10 shell beads. 

Archaeological investigations at the nearby ARCO Refinery Site (CA-LAN-2682), situated just north of the 
Wilmington field, also uncovered a number of burial features along with deep midden deposits. Both of 
these sites appear to be located along the edge of the Compton Creek floodplain and are buried under a 
layer of alluvial sediment overlain by modern fill. 

Geoarchaeological studies indicate that portions of the floodplain may have been relatively stable during 
the late prehistoric period. During these times, the areas along the edges of the floodplain would have 
been ideal for prehistoric habitation. The presence of burial features along with deep midden deposits 
suggests these areas experienced long-term use as residential locales. Following their abandonment, the 
sites were covered with fluvial deposits and subsequently capped with artificial fill. These findings 
suggest that this area may contain significant prehistoric habitation sites. The anticipated depth at which 
these archaeological remains are located is not known. Prehistoric remains may be located near the 
modern ground surface or to the depth of Holocene sediments, which in some areas may be more than 
20 m thick. 
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Moderate Sensitivity Areas. Two portions of the Wilmington field are characterized by moderate levels 
of sensitivity for prehistoric archaeological sites (Figure 11.8-1). The first area is located in the eastern 
portion of the Wilmington and includes much of the modern city of Long Beach. Located 10 to 40 feet 
above mean sea level, the area is characterized by low bluffs along its west, south, and east sides with 
Signal Hill to the north. Geologically it is classified as old lacustrine playa and estuarine (Paralic) deposits 
dating to the Late to Middle Pleistocene; the deposition of these sediments predates human occupation 
of the region and the likelihood of finding deeply buried prehistoric resources is low. Prehistoric archae-
ological sites found in this area would have been located directly on the surface or in areas containing 
active or stabilized sand sheets and dunes. Given the stability of the landform, along with the diverse 
array of nearby oceanic, riverine, and terrestrial flora and fauna, this area is expected to exhibit a high 
level of prehistoric utilization, both as a habitation locale and for various resource procurement and pro-
cessing activities. Two prehistoric midden sites, one with burials, have been identified on the bluff, with 
a third site, containing midden and flaked stone artifacts, located further inland. 

The northwestern portion of the Wilmington field also exhibits a moderate level of sensitivity for prehis-
toric archaeological resources. Geologic maps indicate that the sediments underlying this portion of the 
Wilmington area are old alluvial floodplain deposits dating to the late to middle Pleistocene. 
Examination of the 1896 USGS topographic quadrangle maps indicates that this slightly elevated land-
form was bordered by various natural bodies of water, including Wilmington Lagoon to the south, Bixby 
Slough to the west, Watson Dikes on the east, and Nigger Slough on the north. The geological stability of 
the landform, along with the diversity of nearby fresh and salt water resources, would have made the 
area highly desirable for both prehistoric habitation and resource procurement purposes. This conclu-
sion is supported by the relatively high density of known prehistoric archaeological sites found in the 
area. The largest of these is CA-LAN-98, which has been argued to represent the remains of the 
Gabrielino village of Suangna. This settlement contained burials with extensive middens deposits 
indicative of long-term occupation. The location of this site likely provided villagers with access to a 
diverse array of freshwater floral and faunal resources. Two prehistoric shell scatters (CA-LAN-148 and 
CA-LAN-149) and the prehistoric component of CA-LAN-2135/H are located near Wilmington Lagoon. 
Although information on these prehistoric remains is scant, the proximity of the sites to wetland 
resources indicates use of these locales for possible resource procurement and processing activities. 
Finally, the prehistoric component of CA-LAN-2208/H, which includes a shell and flaked stone artifact 
scatter, is situated further inland. 

Despite the evidence for intensive use during the prehistoric period, these two areas are expected to 
display only a moderate level of cultural sensitivity. This is in large part due to the growth of Wilmington 
and Long Beach that began in the latter part of the nineteenth century and continues through the 
present. Because prehistoric resources would be located directly on the surface or in areas containing 
active or stabilized sand sheets and dunes, many of the prehistoric sites would likely have been 
destroyed by industrial, commercial, and residential developments. Furthermore, any prehistoric remains 
that are present are unlikely to exhibit a high level of integrity. Areas artificially elevated with fill, such as 
the southern parts of Wilmington near the Port of Los Angeles, or open space in parks have a greater 
probability of containing intact prehistoric remains. 

Low Sensitivity Areas. Three different portions of the Wilmington field are characterized by a low 
potential for prehistoric archaeological resources (Figure 11.8-1). The largest of these encompasses the 
former Wilmington Lagoon and adjacent estuary areas of the Los Angeles River. Smaller areas of low 
sensitivity are found around Alamitos Bay and the former Bixby Slough in the eastern and western por-
tions of the Wilmington field, respectively. Early historical maps indicate that prior to Euro-American 
settlement, all of these areas were characterized by wetlands. Although unsuitable for habitation pur-
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poses, these wetland locales would have provided habitats for a diverse array of plant and animal 
resources. As such, prehistoric groups likely used these areas for resource gathering and processing 
activities; this pattern of use is expected to result in the establishment of a number of small limited-
activity sites. 

The only prehistoric resource identified in these former wetland areas is CA-LAN-126. While the function 
of this site is not known, the lack of midden suggests it may have been a resource acquisition and pro-
cessing locus. No prehistoric archaeological resources have been found in the lagoon and estuary areas 
of the Los Angeles River or in the vicinity of Alamitos Bay. The lack of known archaeological sites in these 
areas is in large part attributable to Port development. Extensive areas of the lagoon and estuary around 
Wilmington and Long Beach were dredged during the construction of the harbors and Port channels; 
other areas were filled in to create sites for docks, warehouses, refineries, container storage yards, and 
other shipping and industrial purposes. During the 1920s, similar types of dredge and fill operations 
occurred in Alamitos Bay. Many of the prehistoric archaeological resources located within these areas 
were likely destroyed by these development activities. Any resources that remain are likely deeply 
buried by alluvial deposits and/or artificial fill, the latter of which was deposited as a result of land recla-
mation activities associated with Port and harbor development. 

No to Low Sensitivity Areas. The offshore portions of the Wilmington field are characterized as having 
no to little potential for encountering intact prehistoric archaeological resources. Environmental data 
indicate that by 7000 B.P., sea levels in the region had largely stabilized to their current levels. It is pos-
sible that during the early Holocene, when the ocean level was slightly lower, prehistoric sites may have 
been established along the shoreline in the Wilmington field that were later inundated and subse-
quently buried. It may also be posited that archaeological remains, such sunken plank canoes, that were 
associated with prehistoric seafaring activities could be present in this portion of the Wilmington area. 

Results – Historical Archaeological Resources. Cultural sensitivity was then assessed for historical 
archaeological resources using historical map data along with information on known archaeological sites 
and landforms. The resulting model is shown in Figure 11.8-2. 

High Sensitivity Areas. The central portion of the Wilmington area exhibits a high level of sensitivity for 
historical archaeological sites (Figure 11.8-2). This area consists of southern Wilmington, the northern 
extent of the harbor, and the lower floodplain of Compton Creek. Prior to development, this portion of 
the Wilmington area was largely characterized by marshlands and tidal wetlands with adjacent lowland 
areas; estuarine environments were also present at the mouths of Compton Creek and the Los Angeles 
and San Gabriel rivers. Euro-American settlement in the area began in the middle of the nineteenth 
century with the establishment of New San Pedro, in what ultimately would become known as Wilming-
ton. By 1872, the Los Angeles and San Pedro Railroad had been built to connect the shipping harbor at 
San Pedro Bay to the city of Los Angeles. Through the later part of the nineteenth century, Wilmington 
grew and expanded to the south and east. A number of roads were also established at this time to con-
nect the growing communities of Wilmington, San Pedro, and Long Beach to Los Angeles. 

By the mid-1920s, much of the native wetland habitats around Wilmington had been transformed into a 
series of salt ponds. Expansion of the community continued with development spreading north of the 
original town site. Historical maps indicate that flood control measures had been implemented by this 
time, resulting in the channelization of the Los Angeles River. Further south, dredge and fill operations 
associated with Port development extended the shoreline both south and east of Wilmington. As these 
wetland areas began to be filled in, industrial building and structures, such as docks, oil tanks, and wells, 
were built on the newly claimed land. 
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Historical accounts indicate that portions of many buildings and structures in southern Wilmington were 
partially buried by fill as the level of the city was brought up to the current 12 feet above sea level. The 
presence of historic-era archaeological resources suggests that intact historical archaeological remains 
may be found in this area. Potential historical archaeological sites that may be present in this area 
include buried structures and foundations, refuse deposits, buried salt works, privies, and historical 
infrastructure. 

Moderate Sensitivity Areas. Three areas have been classified as containing a moderate level of sensi-
tivity for historical archaeological remains (EIR Section 11.8.2). The largest of these areas includes the 
southern portion of Long Beach. As previously discussed, the eastern portion of Long Beach is located on 
a marine terrace of Pleistocene age approximately 30 to 50 feet above sea level. Long Beach is depicted 
on the 1872 U.S. Coast and Geodetic Survey map (T-1283) as a gridded planned street. By the 1920s, 
much of downtown had been developed and the street grid for most of the modern town has been laid 
out. Two historical archaeological sites are located in the area, both of which represent the remains of 
historic residences and outbuildings dating to the early twentieth century. The presence of these 
resources suggests that there is a moderate potential to find buried historic period archaeological sites 
in areas of Long Beach. 

The western extent of Long Beach is located on the floodplain of the Log Angeles River. This low-lying 
area was formerly wetlands located along the Los Angeles and San Gabriel rivers. A U.S. Coast and 
Geodetic Survey map (T 1283) dating to 1872 depicts a road running through the areas between the 
communities of Long Beach and Wilmington. An 1888 Detail Irrigation Map shows a small gridded com-
munity in the area labeled “Seabright.” The 1896 USGS Downey 15-minute quadrangle indicates that in 
the late nineteenth century, Seabright was a sparse community consisting of approximately 20 struc-
tures. In the early decades of the twentieth century, a segment of the Pacific Electric Railway was built 
through the area in order to connect the electric railway to Long Beach. In addition, several industrial 
developments were constructed within the floodplain at this time, including the Golden State Woolen 
Mill. Built sometime before 1916, the mill is depicted as an entire city block on the 1925 USGS Wilming-
ton 6-minute quadrangle. Following the channelization of the Los Angeles River in the mid-1920s, the 
area was subject to further development. By 1932, the entire area is built-out and covered with a 
network of gridded streets. Today, the southern half of the area is a commercial district, and the north-
ern half contains mostly residential developments. Because the area experienced development at a rela-
tively late date and there is little evidence that the landscape was built up or filled in, the area is charac-
terized as having only a moderate level of sensitivity for historical archaeological remains. 

A second area of moderate sensitivity was identified that covers the central and northern portions of 
Wilmington and southern extent of Carson. These areas are built upon a terrace or coastal plain con-
sisting of old alluvial floodplain deposits of the late to middle Pleistocene. This formation rises about 10 
to 30 feet above Wilmington Bay. Historical maps indicate that at the turn of the twentieth century the 
area was sparsely populated with a scattering of residential structures and possible agricultural opera-
tions. Some of the earliest developments include the Banning Residence, which was depicted on maps 
as early as the 1860s, and the Drum Barracks, a Civil War outpost. 

By the turn of the century, several railroads, including the Atchison Topeka and Santa Fe (AT&SF) and 
Southern Pacific had built lines to link the nascent San Pedro harbor to the city of Los Angeles. In addi-
tion, Pacific Electric Railway, which was owned and operated by Henry Huntington, also extended a line 
to San Pedro in 1904. The remains of concrete foundations associated with the Southern Pacific Railroad 
and a section of buried Pacific Electric track have both been recorded within this area. By the mid-1930s, 
much of the northern Wilmington and Carson areas contained gridded streets and industrial areas. The 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.8 CULTURAL RESOURCES 

Final EIR 11.8-42 June 2015 

Los Angeles Union Oil Refinery Site (CA-LAN-2135/H), was built around 1917. The historical component 
of this site contains the remains of a series of tanks and refinery facilities, some of which are still 
standing. Historical maps indicate that by the 1950s, the area was largely characterized by industrial 
developments with numerous oil wells, tanks, and associated facilities throughout the area. 

Although this area was built up at a relatively early date, the lack of large-scale infilling of the landscape 
or historic period floods indicates that any historical archaeological sites that are present would be 
found near the modern ground surface. As such, it is likely that redevelopment in the area over time 
may have destroyed some of the earlier historic remains that may have been present. Historical site 
types that may be present in the area include abandoned privies and refuse pits, buried oil wells and 
extraction facilities, road and railroad segments, and building and structure foundations. 

The final area showing a moderate level of sensitivity is Terminal Island, an artificial landform built over 
a sand spit formerly known as Rattlesnake Island. At one time, the island separated the natural Wilming-
ton Lagoon from the ocean. This area remained largely undeveloped until the 1890s, when the 
Rattlesnake Island Terminal Railroad was extended from Long Beach along the length of the island to 
terminate at Deadman’s Island. In the early twentieth century, Rattlesnake Island was renamed Terminal 
Island and a small resort community of Brighton Beach was established at its southern end. On the 1908 
U.S. Coast and Geodetic Survey Map of San Pedro Harbor, Brighton Beach contains gridded streets along 
with a variety of buildings and structures, including schools, residences, hotels, and piers. A Japanese 
fishing village, known as Fish Harbor, was also established on the island at this time. 

Historical maps indicate that in the early decades of the twentieth century, Terminal Island expanded in 
size as the result of a series of dredge and fill projects associated with the development of the Port of 
Los Angeles. As part of the Port expansion in the 1910s, a specialized area for fish processing and 
canning was established on Terminal Island. In the following decade, a number of canneries operated 
from the Port and docking infrastructure had been built on the island. The island remained largely 
unchanged through the 1940s, and maps indicate that the area contained a variety of commercial, 
industrial, and military buildings and facilities. A number of construction projects have been completed 
since the 1950s that resulted in the further expansion of Terminal Island to its present size and config-
uration. Today, the island is completely developed and paved. 

While numerous historic period buildings and structures have been recorded on Terminal Island, no his-
torical archaeological resources have been identified. Potential historical archaeological sites may be 
buried in the fill that was used to construct the island, including refuse deposits, building foundations, 
and roads associated with the historic era. As the island expanded, older infrastructure associated with 
the port, such as piers and sea walls, may have been buried by fill sediments. 

Low Sensitivity Areas. Much of the southeastern portion of the Wilmington field displays a low level of 
cultural sensitivity (Figure 11.8-2). These areas include offshore areas, man-made landmasses, and the 
communities of Belmont Shores and Alamitos Bay. Examination of navigational charts indicates that 
unlike other portions of the Wilmington area, the offshore areas south of Long Beach have not experi-
enced extensive dredging. No historical archaeological resources have been identified in this area. How-
ever, the lack of dredging suggests there may be a low potential for historical shipwrecks. Stickel’s 
inventory of shipwrecks in the waters around Long Beach found that many of the remains of sunken 
sinks had likely been salvaged and were no longer in the Wilmington area. 

The man-made landmasses, which include the semicircular area of land that extends seaward from the 
former shoreline south of Long Beach, along with the piers at the Port of Long Beach, also display a low 
potential for historical archaeological resources. Development of the former area began in the early 
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1920s with the construction of the Long Beach Municipal Auditorium on a small area of landfill; soon 
thereafter, a horseshoe-shaped breakwater named the Rainbow Pier was constructed to protect the 
auditorium from coastal erosion. In the late 1940s, the City of Long Beach filled in water area that was 
enclosed by the Rainbow Pier, eventually covering the Rainbow Pier as well as the Pike amusement park. 

A 1932 U.S. Coast and Geodetic Survey map (T 5033) of the Long Beach area indicates that the Port at 
that time included two piers, a breakwater, and jetties. These features are located near the coastline 
and extend no farther than 1 mi into the bay. The 1949 USGS Long Beach 7.5-minute quadrangle shows 
that following World War II, the Port has been built out over the seawall enclosing Long Beach Harbor. 
The inner parts of the Port have also been expanded with new jetties extending approximately 1.5 miles 
out into the San Pedro Bay. By 1964, the piers have extended to their maximum length of 2.3 miles and 
the landmass roughly exhibits its modern configuration. 

No known historical archaeological resources have been found in either of these areas. However, there 
is potential to encounter foundational elements of the Rainbow Pier or features associated with the 
earlier phases of Port construction under fill that was used to construct these landmasses. These 
remains are unlikely to be intact given the extent of development in the area and processes of coastal 
erosion. 

Finally, historical maps of Belmont Shore and Alamitos Bay indicate that these areas were built up 
between the 1920s and 1930s. Prior to this time, the area was largely wetlands. Early historical use 
appears to be limited, with only a few road and railroad alignments shown within the area. Examination 
of historical and modern maps indicates that the street grid that was developed in the 1920s has 
remained relatively unchanged to the present. No known archaeological sites are located in the area. 
The potential for historical archaeological sites is low as the area was developed at a fairly late date and 
does not appear to have experienced sequential periods of building and redevelopment. 

No to Low Sensitivity. Two areas are found to contain no to little potential for historical archaeological 
resources within the Wilmington field (Figure 11.8-2). The first of these includes the channel and harbor 
areas that comprise the Ports of Long Beach and Los Angeles. According to historical maps, a large por-
tion of the inner harbor and associated channels has been dredged from the natural islands and shallow 
channels of the former Wilmington Lagoon. Similarly, dredging of the ocean floor has also occurred dur-
ing the construction of the middle and outer harbors. The Long Beach Channel, which transects the 
southern portion Wilmington field, is about 30 to 40 feet deeper than the surrounding ocean floor 
averaging about 75 feet deep. Basins and docking areas range between 40 and 55 feet deep. These 
depths far exceed natural depths depicted on early navigational charts. 

One historical archaeological resource, the sunken ferryboat Sierra Nevada (P 19 173042), was recorded 
within the Main Channel of the Los Angeles Harbor. Following Historic American Engineering Record 
(HAER) documentation, the remains of this sunken vessel were raised and salvaged from the Wilmington 
area. It is likely that any other historical ships that may have sunk within the harbor were also removed 
as these remains may be considered hazards to shipping vessels using the port. Taken together, it may 
be concluded that the construction and maintenance activities associated with the modern Port and 
harbor probably destroyed or removed any historic period archaeological sites in this portion of the Wilm-
ington field. 

The submerged area of Alamitos Bay also displays very low potential for historical archaeological 
resources. The modern form of the bay is first depicted on a 1920 U.S. Coast and Geodetic Survey map 
(T 1319) as a partially developed area surrounded by marshland. By the early 1930s, the entire area 
appears to have been completely built up with a marina and residential community (U.S. Coast and 
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Geodetic Survey, 1932a). Prior to development, the area contained a small estuary and bay where Los 
Coyotes Creek and the New San Gabriel River emptied into the larger San Pedro Bay. According to 
modern navigation charts, Alamitos Bay was dredged to an average depth of 14 ft. This depth exceeds 
the natural depth that is shown on early historical maps, suggesting that no historic period surfaces are 
intact. 

Overall Sensitivity of Archaeological Resources. In order to obtain a more comprehensive understand-
ing of cultural sensitivity across the Wilmington field, the predictive models that were generated for 
prehistoric and historical archaeological resource were combined and analyzed as an aggregate. Toward 
this end, the prehistoric cultural sensitivity model was overlaid with the historical sensitivity model. For 
those portions of the Wilmington field where sensitivity was found to differ between the prehistoric and 
historic periods, the higher level of sensitivity was used as the default. The resulting map is presented as 
Figure 11.8-3. 

High Sensitivity Areas. An examination of the combined cultural sensitivity model indicates that the 
native floodplain, along with the edges of both the estuary and lagoon, are characterized by the highest 
level of sensitivity. Within the floodplain of Compton Creek and the Los Angeles and San Gabriel rivers, 
cultural sensitivity is highest for prehistoric archaeological remains. As previously discussed, these 
resources are expected to be preserved under a layer of alluvial fill. This contrasts with the estuary and 
lagoon edge areas, which display a higher level of cultural sensitivity for historical archaeological 
resources. These latter areas are assumed to contain early historic period remains that were buried dur-
ing dredge and fill operations associated with the construction of the Port of Los Angeles. 

Moderate Sensitivity Areas. The portions of the Wilmington field that encompass Wilmington, Carson, 
and the City of Long Beach all exhibit moderate levels of cultural sensitivity for prehistoric and historical 
remains. As previously discussed, these areas are located on stable and elevated landforms, which 
would have been suitable for both prehistoric and historical habitation purposes. Given that neither 
area was subject to large scale infilling nor flooding, it is unlikely that archaeological remains in these 
areas would have been deeply buried. Consequently, it is expected that many of the archaeological sites 
that were present at one time have been destroyed by subsequent building episodes and 
redevelopment. 

A moderate level of sensitivity also characterizes the portion of Terminal Island that lies within the 
southern portion of the Wilmington field. As discussed above, this largely manmade landmass is 
expected to contain historical archaeological sites dating to the early phases of development associated 
with the Port of Los Angeles. These archaeological remains may have been preserved under layers of fill 
that were used to expand the island in the decades following World War II. 

Low Sensitivity Areas. Two areas within the larger Wilmington field have been defined as exhibiting a 
low potential for prehistoric and historical archaeological resources. The first of these includes the 
shoreline and adjacent areas that comprise the northeastern portion of San Pedro Bay. Archaeological 
resources in this area are expected to consist of a low density of maritime-related sites (e.g., canoes or 
ships), which may date to either the prehistoric or historic period. The lack of extensive dredging of this 
portion of the bay suggests that if present, maritime archaeological resources may have been preserved 
under ocean sediments. 

The second area of low sensitivity is located around Alamitos Bay. During the prehistoric and early his-
toric periods, this area consisted of wetlands and was unsuitable for long-term habitation. As such, a low 
density of archaeological remains is expected to be found in this area. 
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Following the creation of Alamitos Bay in the 1920s, a residential development was constructed on the 
newly claimed land. The fairly late date of development, along with the lack of evidence for sequential 
periods of building and redevelopment, indicates that any archaeological remains in the area were likely 
not destroyed by modern development activities. 

Finally, submerged areas within the southwestern portion of the Wilmington field as well as Alamitos 
Bay have all been characterized as having little to no potential for archaeological resources. These areas, 
which include both native wetland and ocean habitats, would not have been intensively used by either 
prehistoric or historic period groups. Today, these areas consist of a series of man-made channels and 
harbors with current depths that far exceed natural depths. As such, it is reasonable to conclude that 
the few archaeological resources that may have been present in these areas would have been destroyed 
by dredging activities. 

Historical Built Environment Resources Sensitivity Study 

The methodology used for the historical built environment desktop analysis for the Wilmington Oil and 
Gas Field focused on the identification and future evaluation of any previously identified historical 
architectural resources within the Wilmington area, should they exist. For the purposes of this study, 
historical architectural resources are any buildings or structures older than 45 years of age, or con-
structed in or before 1969. In order to evaluate historical architectural resources, a historic context was 
developed which identifies the development of Los Angeles County, the communities known as San 
Pedro and Wilmington in the city of Los Angeles, the cities of Carson and Long Beach, the ports of Los 
Angeles and Long Beach, oil extraction and exploration in California, and the development of the Wilm-
ington field. 

In order to assess cultural resources sensitivity for historical architectural resources, historical aerial 
photographs and quadrangles were reviewed. Research was conducted at the SCCIC and on the Internet 
for the purposes of performing a literature review and identifying previously documented resources. 
Field survey was beyond the scope of this desktop review. 

For this analysis, individual historical architectural resources were not enumerated or evaluated for 
CRHR eligibility or local designation because it was beyond the scope of work for this project. Instead, 
the density of historic period architectural resources, based on the Wilmington field, was determined 
from historical maps, State and local historic resource inventories, and knowledge of the history of the 
region. The density of development was used as an indicator of the number of potential resources that 
would require survey under the next phase of work for this project. In addition to the SurveyLA results, 
the location of 2,538 active historic period oil wells located within the Wilmington field were taken into 
consideration for establishing sensitivity. The density of historic period architectural resources located 
within a Wilmington field was also used to identify the potential impacts that could result from con-
struction for the proposed Wilmington. In order to determine the density of historical development, the 
Wilmington field was projected onto historical USGS and U.S. Army Map Service quadrangles using GIS 
software. Historical aerial photography was also used to determine density of development and the 
historic-era configuration of port-related features which have been altered through the addition of fill 
and wharves over the course of time. Known historical period resources, including active wells and those 
identified by SurveyLA, were included in the overall sensitivity ranking of the field. 

The percentages were translated into qualitative rankings of low, medium, and high sensitivity as follows 
(see Figure 11.8-4): 

 Low Sensitivity: Wilmington area was less than 10 percent developed during the historic period (1969 
or before); 
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 Medium Sensitivity: Wilmington area was developed between 10 and 30 percent during the historic 
period (1969 or before); and 

 High Sensitivity: Wilmington area was more than 30 percent developed during the historic period 
(1969 or before). 

Results – Historical Built Environment Resources. According to research in the DOGGR web site, 2,538 
active historic-era wells are located within the Wilmington area. Numerous storage tanks for oil and 
water were noted in this desktop analysis. It is assumed these tanks were constructed concurrently with 
neighboring wells or more recently, and they appear to be in good condition. Roads were established as 
part of the early townsites of Carson, Wilmington, San Pedro, and Long Beach as well as the harbors. 
Roads dating to the latter half of the 1800s are located within the Wilmington area. The roads are 
largely paved and are in good condition through continual use and maintenance. 

There are 37,238 parcels within the Wilmington area boundary, which includes portions of the San 
Pedro and Wilmington CPAs and the cities of Carson and Long Beach. Using the methodology outlined 
above, portions of the area were defined as having high, moderate, or low sensitivity for built environ-
ment resources. The map showing the distribution of cultural sensitivity is presented as Figure 11.8-4. 

High Sensitivity Areas. Three areas of high sensitivity were identified within the Wilmington field. The 
first of these includes the historic core of the city of Long Beach. For the purposes this study, the boun-
daries of the historic core of Long Beach are defined as the Wilmington boundary to the north and east, 
the Pacific Ocean to the south, and an abandoned Pacific Electric rail line and the Los Angeles River to 
the west. An additional area roughly bounded by Santa Fe Avenue and Fashion Avenue to the west, 21st 
Street to the north, I 710 to the east, and 9th Street to the south was also densely developed by the 
early 1940s. The historical USGS Downey and Los Bolsas 15 minute topographic quadrangles and the 
U.S. Army Map Service Los Bolsas quadrangles indicate this area was extensively built up by the early 
1940s. Expected resources include historic-era residential, commercial, industrial, and institutional 
buildings and structures constructed in or before 1969. 

The historic core of the Wilmington CPA was also identified as a high sensitivity area. For the purposes 
of this study, the historic core of Wilmington CPA is defined by Lomita Boulevard to the north, the Wilm-
ington boundary to the west, the San Pedro CPA boundary and the City of Los Angeles boundary to the 
south, and follows an irregular line to the east which roughly is defined by Banning Boulevard to 
Stanford Avenue to Anaheim Avenue until Anaheim Avenue meets the City of Los Angeles boundary. 
The U.S. Army Map Service historical Redondo quadrangle indicates that the historic core of the Wilm-
ington CPA was densely developed by the early 1940s. Expected resources that may be present in this 
area include historic-era residential, commercial, industrial, and institutional buildings and structures. 

Finally, portions of the Port of Los Angeles are located within the San Pedro CPA; however, the historic 
core of the San Pedro CPA is located outside the Wilmington area. The U.S. Army Map Service historical 
San Pedro quadrangle indicates the Port of Los Angeles was extensively developed with rail infrastruc-
ture, terminals, and wharves and berths by the early 1940s. In addition, several historical resources 
listed in the CRHR are located within the Port of Los Angeles; therefore, the Port of Los Angeles/San 
Pedro CPA area located within the Wilmington boundary was assigned a high sensitivity rating. Expected 
resources include historic-era industrial and institutional buildings and structures constructed in or 
before 1969. 

Moderate Sensitivity Area. Moderate levels of sensitivity were found to be associated with the portion 
of the Wilmington field within the city of Carson and eastern Wilmington CPA. The U.S. Army Map Ser-
vice (1947b) historical Redondo quadrangle indicates this area was moderately developed primarily with 
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oil-related infrastructure by the early 1940s. Expected resources include historic-area industrial and 
commercial buildings and structures. Based upon the age of the resources, they may be eligible for 
inclusion in the CRHR and/or for local designation pending farther research. Further to the south, por-
tions of Wilmington also exhibit moderate potential for containing historical built environment 
resources. 

The western portion of Long Beach, along with the Port of Los Angeles and the man-made islands, also 
exhibit a moderate level of cultural sensitivity. Quail Park, which was originally separated from the his-
toric core by the abandoned Pacific Electric Railway, Island Grissom, Island White, Island Freeman, and 
Island Chaffee, was 10 to 30 percent developed by the mid-1960s. In addition, the majority of the 
pre-1969 buildings at the Port of Long Beach, with the exception of the former U.S. Navy facility, have 
been replaced through containerization efforts. The replacement buildings are generally less than 45 
years of age, although historic-era oil wells and storage tanks are extant. Therefore, these areas were 
assigned a moderate sensitivity as a result. Expected resources include historic-era residential, commer-
cial, industrial, and institutional buildings and structures constructed in or before 1969. 

Low Sensitivity Areas. The Pacific Ocean and two areas in the western portion of the Wilmington CPA 
located within the Wilmington area were identified as having a low sensitivity for historic-era built envi-
ronment resources because less than 10 percent of the land had been developed prior to 1969 and 
remains so today. Expected resources that may be found in the Wilmington CPA include historic-era resi-
dential, commercial, industrial, and institutional buildings and structures. 

11.8.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located in the Baldwin Hills area of Study Region 1 and is charac-
terized by a series of hills running from north to south, ascending to just over 500 feet above the coastal 
plain. A description of this field is provided in the introduction to EIR Section 10.8 (Cultural Resources). 

Cultural resources are known to exist within and around the Inglewood Oil and Gas Field from previous 
surveys and monitoring activity. While modern disturbance may have removed surface deposits within 
the field, there is a probability of uncovering subsurface finds during any future earth disturbing 
activities. 

The prehistory of the Inglewood Oil and Gas Field generally falls in line with that of the surrounding 
South Coastal Culture Region, addressed in Appendix F and EIR Section 10.8.3.1. Information that is spe-
cific to the Inglewood Oil and Gas Field is presented below. 

Ballona Creek, running through the western portion of the field, was an important resource prehistor-
ically and there are many sites along it and the wetlands that once surrounded the creek north of the 
Baldwin Hills. Late Pleistocene or Early Holocene (14,000 to 7,000 years B.P.) human remains were 
found at the Angeles Mesa site (CA-LAN-171 and CA-LAN-172), which is in the vicinity of the field. The 
wetlands north of the Baldwin Hills show signs of occupation during the Early (10,000 to 7,000 years 
B.P.) and Middle Holocene (7,000 to 4,000 years B.P.), but became heavily occupied during the Late 
Holocene (4,000 to 200 years B.P.). The Baldwin Hills and surrounding area is highly sensitive for cultural 
resources (Stoll et al., 2009). 

At the time of European contact the Inglewood Oil and Gas Field was part of the traditional territory of 
the Gabrieliño/Tongva ethnolinguistic group. Many villages were located in the Los Angeles Basin sur-
rounding the Inglewood Field, but the closest, approximately one mile to the northwest, was 
Huachongna. Three other villages were located several miles west along the coast (Fortier, 2008). 
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In 1781, the first secular Spanish settlement in the area, Pueblo de Los Angeles, was founded eight miles 
to the northeast. This signaled an increasing Spanish colonial settlement across the Los Angeles Basin. 
During this early Spanish period, much of the open land around the pueblo previously occupied by the 
Gabrieliño was used for grazing livestock. The first land grant in the area, Rancho Ballona, was given to 
brothers Agustín and Ygnacio Machado, who joined with Felipe Talamantes and his son, Tomás, to 
acquire grazing rights to 14,000 acres of land from the Spanish Crown in 1819 (Stoll et al., 2009). These 
grazing rights covered areas in modern day Mar Vista, Westside Village, Palms, and Culver City, including 
the Inglewood oil and gas field. The remaining lands surrounding the Inglewood Field, previously held by 
mission San Gabriel, were granted to private landholders following mission secularization in the 1830s. 

In 1839 the Mexican government granted the Machados and Talamantes full title to Rancho La Ballona. 
A few years earlier, in 1837, Ygnacio Machado expanded his land holdings by encroaching on Rancho 
Sausal Redondo, creating Rancho Aguaje de la Centinela. This additional holding comprised 2,200 acres 
that included parts of present day Westchester and Inglewood near the eastern border of Rancho 
Ballona. The Centinela Adobe, still standing in the City of Inglewood, was constructed by Ygnacio 
Machados in 1834. Ygnacio’s ownership in Rancho Aguaje de la Centinela would not last and in 1845 the 
land was traded to Bruno Avila for a small tract in the Pueblo de Los Angeles (Stoll et al., 2009). 

After the signing of the Treaty of Guadalupe Hidalgo in 1848 the Machado and Talamantes families filed 
claim for the rancho with the State and were granted permission to maintain their ownership of the land 
in 1854. However, due to financial difficulties, the Talamantes family was forced to relinquish their con-
trol over the property to the Machado family. The Machado family continued to own Rancho La Ballona 
until 1865 when the patriarch Augustin Machado died. By 1880 Augustin’s heirs had parceled up most of 
the Rancho and in the decades that followed many of the parcels were sold off to American and 
European settlers (Stoll et al., 2009). 

Similarly, Bruno Avila filed a claim for Rancho Aguaje de la Centinela with the Public Land Commission in 
1852 to retain control over his holding. However, with mounting debts, Bruno was forced to relinquish 
ownership of the property through foreclosure in 1857. Subsequent to this, the Rancho Aguaje de la 
Centinela changed hands a number of times. Robert Burnett acquired the Rancho Aguaje de la Centinela 
from Joseph Lancaster Brent in 1860. In 1868, Burnett added the Rancho Sausal Redondo, joining the 
two ranchos again. Burnett returned to Scotland and leased the 25,000 acres of the combined ranchos 
to Catherine Freeman in 1873, with an agreement that she could eventually buy the ranchos outright. 
After Catherine's death in 1874, her husband Daniel Freeman began the commercial development of the 
real estate. He became one of the directors of the Centinela Land Company, started in 1874, with the 
purpose of developing commercially the Rancho Centinela. The venture failed, but Freeman was central 
in the Centinela-Inglewood Land Company, which was formed in 1887 to develop the town of Ingle-
wood. In the 20th century, particularly after the Watts Riots of the 1950s, Baldwin Hills became a 
desirable area for affluent and middle class African Americans (Stoll et al., 2009). 

The first oil well was drilled in Baldwin Hills in 1916. The first commercial production occurred under the 
ownership of the Standard Oil Company of California and produced 145 barrels per day. Other early 
operators included the Bartolo Oil Company (1924), the Associated Oil Company (1924), and the Shell 
Company of California (1925). Well drilling was initially high, with 206 wells constructed in 1925, but 
then declined to only 35 wells the following year because by that time the limits of the field had been 
established (Huguenin, 1927). 
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Recorded Cultural Resources in the Inglewood Oil and Gas Field 

Based upon available public information, there are at least 15 previously recorded resources within a 
one-half mile radius of the Inglewood Oil and Gas Field. Based on available information, one of these 
resources, the Centinela Adobe, is listed on the National Register, and another is potentially eligible for 
listing on the National Register, Centinela Springs. Additionally, seven other possible historic resources 
have been noted in existing documentation but not recorded. 

An EIR prepared for the Kenneth Hahn State Recreation Area (2002) found there to be 13 previously 
recorded sites within a one-quarter mile radius of the recreation area, placing them no further than one-
half mile from the Inglewood Oil and Gas Field. Some of these resources may be located within the field 
itself: 

 CA-LAN-53. A camp or village site 
 CA-LAN-55. Camp site 
 CA-LAN-56. A camp or village site 
 CA-LAN-57. A camp or village site 
 CA-LAN-58. A camp or village site 
 CA-LAN-68. Seasonal camp or village site 
 CA-LAN-69. Seasonal camp or village site 
 CA-LAN-70. Seasonal camp or village site 
 CA-LAN-71. Seasonal camp or village site 
 CA-LAN-72. Seasonal camp or village site 
 CA-LAN-73. Seasonal camping or village site 
 CA-LAN-74. Seasonal village or campsite 
 CA-LAN-122. "Human bones; possibly of considerable antiquity” (LADPR, 2002) 

CA-LAN-172 is a controversial site known as the “Los Angeles Man” site. It was identified during a 
sewage line project in 1936. The site consisted of human cranial fragments dated by radio-carbon and 
amino acid methods to approximately 23,400 years B.P. The human remains were found in close proxi-
mity to mammoth bones. While the site is generally accepted to date to the end of the Pleistocene 
(approximately 10,000 years B.P.), the 23,400 years B.P. age estimate is not considered reliable due to 
potential contamination from natural tars that were found on the bone at the time of recovery (Stoll et 
al., 2009). 

CA-LAN-1399 was recorded by in 1988 as a small lithics and shell scatter that contained large chunks of 
obsidian, a traded resource (Maxon, 2012). 

CA-LAN-2966 was recorded in 2000 and consisted of several groundstone fragments and fire-affected 
rock. The site was discovered during grading for the Vista Pacifica development and all cultural material 
was collected at that time. It is unknown if additional components of the site remain (Maxon, 2012). 

CA-LAN-2967H was recorded in 2000 as a historic era refuse deposit of household artifacts. The sites 
constituents were collected and it is unknown if additional components of the site remain (Maxon, 
2012). 

CA-LAN-2968 was recorded in 2000 as a lithic scatter with burned animal bone, fire-affected rock, and 
shell fragments. This places the site within or immediately adjacent to the Inglewood Field (Maxon, 
2012). 
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A number of buildings listed on the National Register are located within the one-quarter mile expansion 
area of the Inglewood Oil and Gas Field. These include the Washington Building, the Culver Hotel, and 
the Citizens Publishing Company Building, all located in Culver City. 

Additional resources located nearby that are considered important include the Centinela Adobe, an 
adobe, built in 1834 as the Machado residence on Rancho Aguaje de la Centinela. It is maintained and 
operated as a museum by the Historical Society of the Centinela Valley and the Inglewood Department 
of Parks and Recreation. The structure and surrounding acre of land is listed on the RHP (NRHP Refer-
ence Number 74000522). Centinela Spring is a fresh water spring that has fed Centinela Creek since the 
Pleistocene. The resource is a valued source of local spring water in coastal Southern California for both 
prehistoric and historic peoples living in the region. The spring is marked by a plaque and is a listed Cali-
fornia Historical Landmark (Number 363). 

Potential Cultural Resources in the Inglewood Oil and Gas Field 

Potential resources include cultural materials noted in previous survey reports but not formally recorded 
and features noted on historic maps of the area, including items such as buildings, roads, and survey 
markers. In 1975, Clewlow noted a small shell scatter but no artifacts were recorded. The shell scatter 
may represent prehistoric activity, but very little information was recorded in the survey report. This 
survey also noted tanks, pipes, and refuse. Because this survey was completed 40 years ago, the refuse 
scatter likely represents what is now considered historic-era activity; however, very little information 
was recorded in the survey report and it is unknown if this potential resources still exists (Clewlow, 
1975). 

Oil activity in the Inglewood Oil and Gas Field has been constant since 1924 and oil infrastructure and 
equipment older than 50 years old are considered potentially eligible as historic-era resources. Given 
the age of the field, there is a high potential for some of the extant infrastructure and equipment to be 
older than 50 years and past survey reports in the area, dating back over 40 years, noted such items. 

11.8.3.3 Study Region 2: Sespe Oil and Gas Field 

The information contained within this section was taken directly from the “Class I Cultural Resources 
Report for the Sespe Oil Field and Expansion Area” (Noyer et al., 2014). 

The Sespe Oil and Gas Field is located a several miles north of Fillmore, bordering Big Sespe Creek and 
Little Sespe Creek, in the Topatopa Mountains section of the Transverse Ranges. According to published 
geologic maps, the Sespe Oil and Gas Field is underlain by 11 sedimentary rock units of late Cenozoic 
age: the Matilija Formation, Cozy Dell Formation, Coldwater Formation, Sespe Formation, Vaqueros For-
mation, Rincon Formation, Monterey Formation, Sisquoc Formation, Pico Formation, Saugus Formation, 
and Quaternary alluvial deposits, including Holocene-age alluvial deposits. 

The Sespe field is characterized by highly mountainous terrain cut by steep canyons. The native vegeta-
tion communities in these areas include a mosaic of chaparral, coastal scrub, riparian corridors, and oak 
woodlands. There is no urbanization within the Sespe field and it has primarily been used for ranching, 
oil drilling, condor reintroduction, and recreational purposes. The majority of the field is within the Los 
Padres National Forest, with smaller private inholdings and USFWS and BLM properties. Numerous mining 
shafts were excavated during the early development of the field in the mid-1800s, and wells have been 
sunk since the Sespe Oil and Gas Field was first cultivated as an oil field. These mining shafts and oil 
wells are known to be extant within the Sespe field. 
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Prehistory 

The prehistory of the Sespe field is not as well-known as that of the area surrounding the Wilmington 
field. This is largely a function of the differences in urban and industrial development between the two 
areas and the amount of archaeological research that has focused on the area surrounding the Palos 
Verdes Peninsula. There is very little known about the prehistory of the Sespe field beyond what is 
known for the entirety of Study Region 2. Evidence for human occupation in this study region extends 
back approximately 13,000 years. The Sespe field is within the South Coastal Culture Region, but is also 
near to the Central Valley Culture Region and the Desert Culture Region. For a detailed description of 
the prehistoric context of Study Region 2, please refer to EIR Section 10.8.3.2. 

History 

During August 1769, a military contingent of Spanish explorers under the leadership of Gaspar de 
Portola passed through the lower Santa Clara River Valley, ushering in the Spanish Period (AD 1769 to 
1821). Portola’s expedition began the Spanish establishment of a series of missions up the coast and 
between 1769 and 1823 twenty-one missions were founded. Father Junipero Serra founded mission San 
Buenaventura in 1782, along the banks of the lower Santa Clara River. mission San Fernando Rey de 
España was founded by Father Fermín Lasuén in 1797. Native Americans were slowly assimilated into 
the missions through recruitment from their villages. 

The Tataviam village of Kamulus, near modern Rancho Camulos, was incorporated into the lands of mis-
sion San Fernando Rey de España. The mission used the lands and labor of the native inhabitants for 
growing crops and grazing livestock as early as 1804. The Spanish missionary Señan, writing in 1804, 
indicated that the Chumash inhabitants of the village of Sécpey had migrated to Kamulos, creating a 
mixed Chumash-Tataviam population. Sécpey is now known as Sespe, near the modern town of 
Fillmore. Sespe is the name given to the area in the Santa Clara Valley of Ventura County near modern 
day Fillmore by indigenous inhabitants, allegedly by a tribe of that name. 

During the Mexican Period (AD 1822 to 1848), lands once controlled by the Catholic Church were divided up 
into large land grants that were given to influential members of the newly formed Mexican government. 
With the adoption of the Secularization Act of 1833, the Mexican government privatized most Franciscan 
lands, including holdings of their California missions. The first land owner of European descent at Sespe was 
Carlos Antonio Carrillo, who would later become the Governor of Alta California from 1837 to 1838. Carlos 
was the son of Jose Carrillo, a member of Portola’s 1769 expedition party and Carlos gained ownership of the 
ranch after undergoing the Mexican Land Grant process from 1828 to 1834. The Sespe Ranch covered an 
area of six leagues, or 26,000 acres, of land positioned on both sides of the Santa Clara River Valley near the 
modern town of Fillmore. The ranch lands were bound by the Rancho Santa Paula y Saticoy down river and 
Rancho Camulos up river. The Sespe Ranch house itself was positioned along Sespe Creek, near where the 
creek enters the Santa Clara Valley at the base of the mountains. Sheep and cattle were the bases of eco-
nomic life for these early Mexican ranchers. 

The beginning of the American Period (AD 1848 to Present) was characterized by land disputes and 
property ownership changes. The Treaty of Guadalupe Hidalgo made California residents United States 
citizens, and those who owned ranchos were guaranteed the rights to their lands. Carlos Carrillo passed 
away in 1852 and for two years thereafter his brother Jose Antonio Carrillo underwent the process of 
proving to the State of California that Carlos Antonio was the legal owner of the Sespe Ranch. The diffi-
cult process of proving ownership ultimately ended with the sale of the property during the early years 
of California’s annexation by the United States. 
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Thomas Wallace More bought the Sespe Ranch from the Probate court of Santa Barbara in 1854; how-
ever, with a cloud on title to four of the six leagues, More set off to defend his land claim in a series of 
hostile legal battles that would last two decades. After the American Civil War, settlers came to the area, 
buying land from the Mexicans, or simply as squatters taking advantage of the Homestead Act of 1862. 
More’s legal battle was compounded by the introduction of the Homestead Act as American squatters 
sought land to claim the four disputed leagues. The legal battle was not settled until 1877 when the U.S. 
government decided against More. The conflict with the squatters concluded with the murder of More 
that same year. The ranch was later purchased by M.B. Hull in 1888 and was inherited in 1895 by his 
daughter Eudora Hull Spalding. Other owners of the Rancho Sespe lands later included the 
Goodenoughs, who relocated to San Buenaventura in 1875.  Mr. Goodenough worked for six months as 
a carpenter and farmed on 42 acres of Rancho Saticoy. In 1889 he bought 320 acres in the Sespe area 
where he grew grain and raised cattle, and was one of the first in the county to grow apricots. 

The Southern Pacific Railroad (SP RR) began constructing lines in southern California during the 1870s 
and 1880s, and built a depot on its Saugus Line in Fillmore in 1887. Fillmore was established along a SP 
RR which parallels the Santa Clara River at this location. The townsite of Fillmore was likely established 
by the Sespe Land and Water Company, which incorporated in 1886. Like many early towns during this 
time period, the local economy was largely centered on raising citrus and beans. The Sespe Land and 
Water Company brought in water from the Sespe River for irrigation and domestic purposes. The com-
pany constructed a 7-mile redwood flume to increase water flow to Fillmore in 1892. A fruit-packing 
house was established by 1895 in order to facilitate the shipping, marketing, and sales of the local crop, 
and several other packinghouses followed shortly thereafter. The town thrived in the Santa Clara Valley 
as evidenced by the growth in population from 150 in 1895 to 2000 in 1923. 

Ari and Susannah Hopper were the first to permanently settle in the rugged mountains to the north of 
Rancho Sespe. They originally named the ranch “El Rancho Potrero Alto” before renaming it the Hopper 
Ranch. Ari Hopper, James Freer, and Warham Easley purchased the Big Potrero–Canyon Cerco from 
Charles Riley in 1869. Ari Hopper died in January 1898 from a self-inflicted gunshot wound and 
Susannah died seven years later in 1905. Jacob Rehart filed a homestead claim on Hopper Ranch in 
October 1898, but was the claim was cancelled in 1907 because his previous homestead claim along 
with Hopper Ranch exceeded the acreage allowed. The cancellation of Rehart’s land claim of Hopper’s 
Ranch resulted in expansion of the Santa Barbara National Forest. Control of the ranch reverted to the 
federal government who encompassed the ranch within the National Forest, thereafter the ranch house 
was used occasionally to house Forest Service rangers between 1908 and 1910. 

For the next few decades that followed the incorporation of Ventura in 1866, it remained farm and 
ranch lands that were generally isolated from the rest of the State. The advent of stagecoach travel 
changed some of this, as routes between Los Angeles and San Francisco traveling along the Santa Clara 
River helped open up the area. The area continued to open up to the rest of the State as introduction of 
rail travel with the Southern Pacific coast line opening in 1887, passing through the town of Fillmore. 
With greater access to the area, Easterners began to purchase vast land holdings in the area and eco-
nomic activity begun to expand beyond the agricultural activity characteristic of the early European 
settlement. 

From its roots in the 1850s, interest in oil grew in Ventura, Santa Barbara, Kern, and Los Angeles 
Counties. Oil from seeps along the transit routes passing through the Santa Cara River Valley was used 
by early travels to lubricate wagons as early as 1849. Andreas Pico is the first European recorded to 
harvest oil from seeps found around Pico Canyon. He distilled the oil so it may be used as an illuminant 
at mission San Fernando. California’s oil production was almost exclusively conducted in Ventura County 
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by the 1880s due to oil discoveries at Sulphur Mountain, Rancho Ojai, Rancho Santa Paula, and Rancho 
Sespe. 

George Shoobridge Gilbert began exploiting oil in 1861 at Sulphur Mountain, approximately 20 
kilometers (12.4 miles) west of the Sespe field. He established a large plant in Ojai Valley, near Ventura, 
to refine the harvested asphaltum and it was the first commercialized oil refinery in the country. Soon 
after the exploitation of Sulfur Mountain, Josiah Stanford, a mining engineer, dug approximately 30 
tunnels, angled upwards, into the mountain so the oil flowed down and out of the entrances. Stanford 
became one of the leading oil producers of the 1860s as some of the tunnels could produce up to 20 
barrels of oil a day. Oil production still occurred in a few tunnels until 1997, when the last producing 
tunnel was capped and abandoned. 

The development of the Ventura oil fields attracted additional interest and investment into the area, 
including the railroad magnate, Thomas Scott. In 1865, Thomas R. Bard relocated to California from 
Pennsylvania, to represent T.A. Scott.  Mr. Bard established oil extraction in Rancho Ojai, approximately 
30 kilometers west of the Sespe field. Of the wells, “Ojai No. 6” was the most successful producing 
anywhere between 15 to 20 barrels of oil every day. Reaching a depth of 550 feet, “Ojai No. 6” became 
the first commercially productive California oil well. 

In 1876 the Los Angeles Oil Company was formed to develop some 800 acres of government land 
located in the Little Sespe district in Ventura County (within the Sespe field). This locality was abounded 
in oil seepages, but was exceedingly rough and inaccessible. Expensive roads were built, and finally in 
1877 the first oil well was completed in this district. In 1878 E. A. Edwards built a refinery at the mouth 
of the Sespe Creek (approximately 5 kilometers (3.1 miles) south of the Sespe field) and drew its source 
of refining crude from wells in the Sespe Canyon. 

True development of the Sespe Oil and Gas Field did not occur till the late 1880s and its expansion rep-
resents the evolution of the oil industry. Evidence of early cable-tool drilling to modern advances of 
rotary drilling are represented within the historic oil field. Lyman Stewart and Wallace L. Hardison, two 
oil operators from Pennsylvania, moved to California searching for a new oil source. In 1887, the first 
productive well was discovered in the Sespe field along Tar Creek and by 1890 Stewart, Hardison, and 
Bard formed the Union Oil Company. This well on Tar Creek is located within the Sespe field and was 
recorded as a historic site (FS#05-07-55-15). By 1920, The Union Oil Company became one of the biggest 
oil producers in California. Bard is often regarded as the Father of Ventura and his descendants have 
been prominently identified with the growth of Ventura County. Oil expansion in the Sespe area has 
continued to this day. 

Following the introduction of the automobile in the early part of the 20th century, highway and road 
construction began to spread across California. Until the completion of the Ventura Freeway from Los 
Angeles to Ventura — the last link finished in 1969 — travel by auto was slow and hazardous. 

The passage of the Land Revision Act and Forest Reserve Act of 1891 led to the initial mechanisms for 
protection of public lands from development. In 1898, the first forest reserves were created within areas 
now a part of the present day Los Padres National Forest, including the upper portions of the Sespe 
Creek drainage. Today, the Los Padres National Forest contains 10 wilderness areas including Sespe. In 
1947, the Sespe Condor Sanctuary was established spanning 35,000 acres. Expansion of the sanctuary 
occurred in 1951, that included 53,000 acres located within the Los Padres National Forest. The Sespe 
Wilderness was established in 1992 by the Los Padres Condor Range and River Protection Act. The wil-
derness area stretches over 219,700 acres and contains the Sespe Condor Sanctuary as well as Sespe 
Creek, the last undammed river that runs through the western portion of the Sespe field. The U.S. Fish 
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and Wildlife Service purchased Hopper Ranch in 1975, establishing the Hopper Mountain National Wild-
life Refuge and the Sespe-Piru Critical Condor Area, established in 1976 by the Secretary of the Interior, 
includes the area of the Sespe Condor Sanctuary. 

Native American Context 

The area surrounding the Sespe Oil and Gas Field is at the convergence of the traditional territories of 
the Ventureño-speaking Central Chumash and Takic-speaking Tataviam ethno-linguistic groups. 

Chumash. At the time of European contact, the Chumash were a series of hunter-gatherer communities 
linked by at least six related languages that inhabited the Northern Channel Islands and central coast of 
California from Malibu to Moro Bay and inland as far as the western slopes of the Transverse Ranges. 
The Sespe area is named after the Seqpe/Sécpey Chumash village and is located in the traditional 
territory of Venture o speaking Central Chumash. Sespe is the name given to the area in the Santa Clara 
Valley of Ventura County near modern day Fillmore by indigenous inhabitants, reputedly by a tribe of 
that name. The exact location of the Seqpe/Sespe/Sécpey Chumash village is no longer known; however, 
ethnographic accounts and early maps indicate it was located along Sespe Creek a few miles north of 
where the creek joins the Santa Clara River just outside the southern edge of the Sespe Oil and Gas 
Field. Further up Sespe Creek was the village of Sumpase. The exact location of this village is also 
unknown, but ethnographic accounts indicate that it was within the Sespe Oil and Gas Field, likely near 
the confluence of Sespe Creek and Tar Creek in the northwestern section of the field. 

Tataviam. Limited archaeological or ethnographic research has been done on the Tataviam. A late 
entrant into the region, the Tataviam originated from the Mojave Desert or western Great Basin around 
3,000 B.P. and came to occupy inland desert and mountainous areas around the Upper Santa Clara River 
drainage and the western slopes of the Antelope Valley. Tataviam villages near the Sespe Oil and Gas 
Field, as indicated in early ethnographic records, include: Kamulus and Piru. These accounts place 
Kamulus near the junction of Piru Creek and the Santa Clara River nearby the historic Rancho Camulos, 
approximately 8 kilometers (4.9 miles) from the Sespe Oil and Gas Field. The location of the Piru village 
is even murkier as evidence of this village was likely destroyed by the St. Francis Dam flood in 1928; 
however, it was believed to be located somewhere in the Upper Piru Creek drainage. While the exact 
location of these villages is unknown, information regarding their general location (i.e. location in rela-
tion to major feature in the landscape such as creek and river junctures) places both Piru and 
Kamulus/Calumos outside the current Sespe field. 

For information regarding modern Native American organizations and tribes for the Sespe field, please 
refer to the Native American context section of EIR Section 10.8.3.2. 

Results of the Class I Study 

A Class I cultural resource inventory of the Sespe field was conducted for this EIR. This research included 
obtaining information concerning previously conducted cultural resource surveys and previously 
recorded sites in the Sespe field, as well as examining historical maps and land patents for the potential 
presence of unrecorded historical material. 

Recorded Cultural Resources in the Sespe Oil and Gas Field. The record search identified a total of six 
previously recorded sites in the Sespe Oil and Gas Field, including its buffer area, and a possible seven 
historic resources that were noted but not recorded. Based on the information provided, none of these 
sites has been recommended for eligibility on the National Register of Historic Places. A summary of 
these six sites and seven potential resources is provided below. 
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Table 11.8-3. Known Archaeological Resources within the Wilmington Oil and Gas Field 

Resource No. Resource Name 
Cultural/Temporal 

Context Description 

CA-VEN-231 
USFS 05-07-55-38  
USFS 05-07-55-39  
P-56-000231  

none Prehistoric Contains a light 60 x30m lithic concentration 
including numerous flaked tools, burnt shale 
lanceolate projectile point fragment, 1 ground-
stone fragment, 1 mortar fragment, 1 granite 
pestle, bone (some burnt), and Grime's canyon 
fused shale flakes. Possibly a temporary camp 
site. 

CA-VEN-659 
P-56-000659 

Little Sespe 1 Multi-component A light lithic concentration 10x25m containing 
gray and black fused shale flakes, a rhyolite 
(nonlocal material) scraper found 30 cm below 
ground surface in roadcut, and possible 
firecracked rock. Midden disturbed by extreme 
grading from past oil related activities. 
Unidentified piece of rusted metal found at 25 cm 
below surface in a roadcut.  

CA-VEN-973/H 
USFS 05-07-55-94  
P-56-000973 

none Multi-component Three closely spaced rock shelters. Shelter 1 
contains hardened asphaltum, fire-altered rock 
and historic 20th C. graffiti. Shelter 2 contains shell 
beads including 2 olivella chipped discs 
(indicating historical age), 2 olivella discs, and 1 
haliotis disc. Shelter 3 contains hardened 
asphaltum, possibly site of asphaltum treated 
water bottle. Charcoal present in two of the 
shelters. 

CA-VEN-1802,  
formerly CA-VEN-1079 
USFS 05-07-55-131  
P-56-001802 

Arundell Rock Art Site Prehistoric Consists of a widespread, light density lithic 
concentration, a smaller confined lithic 
concentration and two bedrock mortars. Also, 
contains three areas of pictographs, 
corresponding to bases of three waterfalls, in 
poor condition due to erosion and exfoliation. 
Possibly Tatavium ethnographic origin. 

P-56-153063 Hopper Mountain Ranch Historic Small grouping of ranch structures with smaller 
features including a windmill and corral. Property 
used for 20th C. cattle ranching and an 
unsuccessful oil drilling operation. 

USFS 05-07-55-15 Tar Creek Historic Site of first producing oil well in the Sespe Oil and 
Gas Field and one of the oldest in California.  

CA-VEN-973 is a prehistoric site initially recorded in 1988 by Stephen Horne as part of a pedestrian sur-
vey for the nearby condor sanctuary. The site consists of a cluster of three small rock shelters positioned 
closely together in a sandstone outcrop above the juncture of two drainages. In one of the three 
shelters five shell beads were recorded. These beads were identified as one Haliotis sp. disk, two Olivella 
disks and two chipped Olivella disks. The chipped olivella disks were known to be produced by Island 
Chumash peoples during the contact and protohistoric periods (450 years B.P. to 250 years B.P.), 
indicating a terminal age for this site. Other cultural materials recorded at the site included bits of 
hardened asphaltum which was utilized by the Chumash for hafting projectile points and for 
waterproofing storage containers and boats. Overall, site integrity is considered poor; Horne notes 
extensive erosion, deflation of potential deposits, and modern graffiti on the shelter walls as ongoing 
impacts at the site. 

CA-VEN-1802 is a prehistoric archaeological site initially recorded in 1991 by Dan Reeves as part of a sur-
vey for the nearby condor sanctuary. The site is associated with three waterfalls that drop about 16 
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meters (50 feet) each down a series of sandstone steps. Cultural materials at the site consist of a widely 
dispersed low-density lithic scatter, two bedrock mortars, and three pictograph/rock-art panels. The 
lithic scatter is positioned straddling both sides of the drainage on the top of the falls and at the base of 
the second falls. Lithic artifacts identified were mostly debitage with a few projectile point fragments 
and a fused shale biface. Lithic materials recorded consisted of quartzite, andesite, fused shale, chert, 
and chalcedony. The three pictograph panels are located on sandstone outcrops positioned at the base 
of each of these waterfalls. The panels have been significantly damaged by weathering and exfoliation of 
the sandstone making it difficult to discern their exact motif. The panel images were created using red 
pigment and visible motifs are characterized as geometric patterns and anthropomorphic figures. The 
use of red pigments and simple geometric patterns is indicative of a Tataviam origin in contrast the 
more polychromatic pigments that characterize Chumash rock-art. 

The Hopper Mountain Ranch (P-56-153063) is a historic site initially recorded by Lou Ann Speulda-
Drews in 2012. The surviving Ranch consists of a bunkhouse, barn, cabin, main house, two sheds, two 
trailers, a windmill, and a small coral. The primary activity on the ranch was cattle grazing; however, the 
Hopper Canyon Oil Company purchased the property in the mid-1920s to drill for oil but they were 
unsuccessful and the company went out of business when the well only produced water. The windmill 
and well from this oil drilling attempt were still present at the time of the property’s recording in 2012 
and continue to provide water to the property. The current elements of the property were likely con-
structed by the family of Jacob Rehart for the purpose of cattle ranching. The Ranch was originally 
settled in 1869 by Ari Hopper, but unfortunately none of the original buildings remain and the earliest 
extant structure is the bunkhouse which dates to around 1910. The rest of the extant ranch structures 
were believed to have been built in the 1930s and 1940s by members of the Rehart family who owned 
the ranch till it was purchased by a ranching consortium in 1970. The property was later acquired by U.S. 
Fish and Wildlife Services in 1974 to be included in the Hopper Mountain National Wildlife Refuge. Over-
all, integrity at the site varies building to building with some building retaining their original style and 
other having been altered significantly since construction. The main farmhouse was regarded to have 
poor integrity by Sepulda-Drews due to replacement of elements such as siding and windows with 
modern vinyl versions that do not match the original materials or style. Other structures that make up 
the site have generally good integrity such as the barn and cabin which remain mostly original. 

CA-VEN-231 is a prehistoric archaeological site initially recorded in 1970 by C. Bard. The site consists of a 
small lithic scatter covering a 60- by 30-meter area. Lithic materials recorded consisted of fused shale 
flakes, some of which displayed signs of retouch and utilization. Overall, the site was noted in poor con-
dition having been significantly damaged by erosion and vehicle traffic. Additionally, the lack of 
diagnostic artifacts has made it difficult to determine an approximate age therefore the site could date 
anywhere between 350 years B.P. to 10,000 years B.P. 

CA-VEN-231 is a prehistoric archaeological site initially recorded in 1979 by Sheila Callison. The site con-
sists of a small lithic scatter covering a 10- by 25-meter area. Lithic materials recorded consisted of fused 
shale flakes, fire cracked rock, and a rhyolite scraper. No diagnostic artifacts were noted that could 
potentially provide an age for this site therefore it could date anywhere between 350 years B.P. to 
10,000 years B.P. Additionally, the site is significantly damaged by the nearby dirt road and consistent 
disturbance related to oil extraction activities including frequent grading and the installation and later 
removal of an oil tank. Callison considered any potential deposits at the site destroyed at the time of its 
initial recording due to these high disturbance levels. 

The Tar Creek #1 Oil Well (FS#05-07-55-15) was recorded as a historic-era resource by George A. Roby 
of the Unites States Forest Service. The well was initially drilled in 1887 by the Harrison and Steward Oil 
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Company. The well covers a one acre area. This was the first producing well in the Sespe Oil and Gas 
Field and is considered one of the oldest oil wells in California. The record for this site provided no indi-
cation of what physically remains of this well. 

Potential Cultural Resources in the Sespe Oil and Gas Field 

Potential sites include cultural materials noted in previous survey reports but not formally recorded and 
features noted on historic maps of the Sespe field, including items such as buildings, roads, and survey 
markers. Numerous storage tanks for oil and water were observed on historic maps and aerials. It is 
assumed the tanks were constructed concurrently with neighboring wells or more recently, and they 
appear to be in good condition. Roads were established to transport materials in order to establish wells 
and also to maintain the wells. Roads dating to the latter half of the 1800s are located within the project 
area. Current aerials indicate that the roads are largely unpaved, and appear to be in good condition 
through continual use and maintenance. Lastly, numerous portable temporary office trailers were also 
noted within the Sespe field. These buildings do not appear to be constructed in or before 1969 (45 
years of age) based upon review of aerial photography. 

Mineral Monument. Potential resource that appears marked on both the Wagner 1880 GLO map and on 
the 1935 GLO map, as Mineral Monument. The 1880 map provides some brief details indicating the 
marker is most likely a blazed sugar pine tree that reads “S.P.M.-D.-M.M.” While it is impossible to 
determine the trees exact location as georectified versions of the two maps place the “Mineral 
Monument” in different but nearby locations (approximately 300 ft. apart) on the 1935 and 1880 maps; 
however, based on the other features illustrated in the 1880 map, it appears to be located near the 
junction of Tar Creek and Elm Creek. 

Sespe to Tar Creek Trail. This trail appears on the Wagner 1880 GLO map. No other information is pro-
vided and it is possible this trail has been replaced by the extant unpaved road that travels through this 
area. The trail is not mentioned in any of the previous survey reports. 

Cabins and Dump. Historic refuse and two cabins noted in a 1976 Robert Lopez survey for oil well infra-
structure along Tar Creek; however, no information was provided in the description that indicates age or 
possible use. It is unknown what currently remains of this material as the record provided by Lopez was 
taken 38 years ago and no structures are indicated in the area on GLO maps. 

Cabin and Oil Tanks. Historic tanks and two cabins noted in a 1991 Robert Lopez survey for buried 
powerline on the southwest slope of Hopper Mountain. The two cabins and tanks are indicated on 
modern maps. The remains of this cabin were noted again in 2006 during a power pole replacement sur-
vey by Jordan Stacey and Joshua Paterson. Additionally, several structures are indicated in the vicinity 
on the 1935 Calumos Quadrangle map and there is a high potential these structures are the tanks and 
cabin recorded by Lopez, indicating they were constructed prior to 1935. 

Historic refuse. Rusted metal bolts, pikes, and nails noted in a survey by Heather McFarlane in 1985. 
While very little information on this material was recorded, she does note that the nails have square 
heads and the recorder notes that these were likely from between 1880 and 1900. The exact location of 
these resources is not provided in the report and no structures appear on GLO maps for the area 

Sensitive Landform. A survey in 1991 for the Condor Sanctuary noted an archaeologically sensitive land-
form with sandstone cliffs containing possible rock shelters. No attempt was made to investigate the 
sensitive landform and no artifacts were recorded in the survey area. 
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Concrete Water Control Feature. A 2000 survey of Squaw Flat Road survey by Chester King noted a con-
crete water control dam on Spring Creek about 30 meters north of its confluence with Tar Creek. While 
the age of this feature is unknown, several photos were provided in the report. Additionally, the report 
also noted historic refuse in the area such as rusted drums and cans but did not give specific information 
regarding the location of the materials. 

Oil and Gas Wells. Eighty active oil and gas wells located within the Sespe Oil and Gas Field are known to 
have been constructed in or before 1969 (45 years of age). There are several wells that were drilled in 
the early 20th century or earlier that are of additional sensitivity within the Sespe field. These include 
API# 11102593, dug in 1897 in the Little Sespe Creek area by Central Oil Company, 11100262, dug in 
1909 in the Tar Creek-Topatopa area by the Cosmopolitan Oil Company, 11102848, dug in 1925 by the 
Whitestar Oil Company in the Tar Creek Topatopa area, and 11102626, dug in 1948 by the Bonebrake A. 
Oil Company and with a derrick visible on aerial photographs. The following table summarizes the loca-
tion and condition of the 80 active wells: 

Table 11.8-4. Historic-Era Wells Within the Sespe Oil and Gas Field 

API # 
Year of NOI/ 
Application Condition Area Name Original Lease Holder 

Well  
Number 

Startup 
Date 

11100058 1966 No visible derrick Tar Creek–Topatopa White Star 25-33 9/12/1966 

11100138 1966 Derrick visible Tar Creek–Topatopa Frankel 4 11/24/1966 

11100201 1966 Derrick visible Tar Creek–Topatopa Hansen 65-32 12/2/1966 

11100262 1909 No tower structure 
is visible; no 
visible derrick 

Tar Creek–Topatopa Cosmopolitan 2 12/13/1909 

11102456 1965 No visible derrick Tar Creek–Topatopa Seltzer 3 7/10/1965 

11102593 1897 No tower structure 
is visible; no 
visible derrick 

Little Sespe Creek Central 3 Unknown 

11102596 1959 No visible derrick Little Sespe Creek Central 6 6/6/1960 

11102598 1962 No visible derrick Little Sespe Creek Central 9 7/2/1962 

11102600 1963 No visible derrick Little Sespe Creek Central 11 7/17/1963 

11102601 1960 No visible derrick Little Sespe Creek Central 7 3/16/1960 

11102603 1961 No visible derrick Little Sespe Creek Lynn 1 3/3/1961 

11102604 1964 No visible derrick Little Sespe Creek Lynn 2 7/10/1964 

11102605 1965 Derrick visible Little Sespe Creek Lynn 3 6/26/1965 

11102615 1963 No visible derrick Tar Creek–Topatopa Twilight 2 3/15/1963 

11102626 1948 Derrick visible Tar Creek–Topatopa Bonebrake A 1 10/17/1948 

11102639 1965 Derrick visible Tar Creek–Topatopa Frankel 2 6/21/1966 

11102640 1966 Derrick visible Tar Creek–Topatopa Frankel C-1 9/19/1966 

11102642 1965 Derrick visible Tar Creek–Topatopa Goodman 1 9/10/1965 

11102643 1965 Derrick visible Tar Creek–Topatopa Goodman 2 10/26/1965 

11102645 N/A Derrick visible Tar Creek–Topatopa Hedman 1 2/9/1965 

11102655 1966 Derrick visible Tar Creek–Topatopa Mel Blanc 1 7/30/1966 

11102658 1965 Derrick visible Tar Creek–Topatopa Seltzer 5 8/6/1965 

11102694 1966 Derrick visible Tar Creek–Topatopa Rossi 1-H 7/8/1966 

11102744 1965 Derrick visible Tar Creek–Topatopa Anza-Mohawk 25-29 6/26/1965 
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Table 11.8-4. Historic-Era Wells Within the Sespe Oil and Gas Field 

API # 
Year of NOI/ 
Application Condition Area Name Original Lease Holder 

Well  
Number 

Startup 
Date 

11102746 1965 Derrick visible Tar Creek–Topatopa Red Rock 22-32 10/20/1965 

11102748 1965 Derrick visible Tar Creek–Topatopa Red Rock 62-32 9/11/1965 

11102749 1965 Derrick visible Tar Creek–Topatopa Red Rock 82-32 7/29/1965 

11102750 1965 Derrick visible Tar Creek–Topatopa Shale Ridge 16-28 8/26/1965 

11102751 1965 Derrick visible Tar Creek–Topatopa Shale Ridge 18-28 6/6/1965 

11102757 1966 Derrick visible Tar Creek–Topatopa White Star 33-33 4/22/1966 

11102758 1966 Derrick visible Tar Creek–Topatopa Witmer-USL 86-31 2/20/1966 

11102794 1966 Derrick visible Tar Creek–Topatopa Hansen 55-32 5/31/1966 

11102848 1925 No tower structure 
is visible; derrick 
visible 

Tar Creek–Topatopa White Star 13-33 Unknown 

11102849 1966 No visible derrick Tar Creek–Topatopa White Star 14-33 8/30/1966 

11120003 1967 No visible derrick Foot of The Hills Nellie Bell 10 Unknown 

11120005 1967 Derrick visible Tar Creek–Topatopa Orcutt 83A-33 3/26/1967 

11120011 1967 Derrick visible Tar Creek–Topatopa Red Rock 26-32 4/25/1967 

11120025 1967 Derrick visible Tar Creek–Topatopa Orcutt 83C-33 7/22/1967 

11120040 1967 Derrick visible Tar Creek–Topatopa Frankel 5 11/2/1967 

11120041 1967 Derrick visible Tar Creek–Topatopa Arundell 72A-5 10/23/1967 

11120045 1967 Derrick visible Tar Creek–Topatopa Orcutt 83D-33 12/3/1967 

11120048 1967 Derrick visible Tar Creek–Topatopa Frankel 6 12/7/1967 

11120067 1968 Derrick visible Tar Creek–Topatopa Frankel B 2 3/20/1968 

11120068 1968 Derrick visible Tar Creek–Topatopa Orcutt 83E-33 4/29/1968 

11120074 1968 Derrick visible Tar Creek–Topatopa White Star 43-33 4/24/1968 

11120075 1968 Derrick visible Tar Creek–Topatopa Frankel B 3 7/13/1968 

11120076 1968 Derrick visible Tar Creek–Topatopa Basenberg 1 5/24/1968 

11120088 1968 No visible derrick Tar Creek–Topatopa Hansen 57-32 7/11/1968 

11120092 1968 Derrick visible Tar Creek–Topatopa White Star 45-33 8/10/1968 

11120102 1968 No visible derrick Little Sespe Creek Lynn 4 9/30/1968 

11120103 1968 Derrick visible Tar Creek–Topatopa Mel Blanc 4 10/3/1968 

11120108 1968 Derrick visible Tar Creek–Topatopa Orcutt 83F-33 10/18/1968 

11120113 1968 Derrick visible Tar Creek–Topatopa Tar Creek 85-28 12/2/1968 

11120126 1980 Derrick visible Tar Creek–Topatopa Frankel 7 12/3/1968 

11120130 1968 Derrick visible Tar Creek–Topatopa Hansen 86-32 1/5/1969 

11120131 1968 Derrick visible Tar Creek–Topatopa White Star 44-33 1/6/1969 

11120141 1969 Derrick visible Tar Creek–Topatopa White Star 26-33 3/30/1969 

11120145 1969 Derrick visible Tar Creek–Topatopa Hansen 67-32 5/2/1969 

11120146 1969 Derrick visible Tar Creek–Topatopa White Star 16-33 5/15/1969 

11120150 1969 Derrick visible Tar Creek–Topatopa Rossi 2 5/30/1969 

11120152 1969 Derrick visible Tar Creek–Topatopa White Star 35-33 6/4/1969 

11120163 1969 Derrick visible Tar Creek–Topatopa Bonebrake 81-6 6/8/1969 
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Table 11.8-4. Historic-Era Wells Within the Sespe Oil and Gas Field 

API # 
Year of NOI/ 
Application Condition Area Name Original Lease Holder 

Well  
Number 

Startup 
Date 

11120168 1969 Derrick visible Tar Creek–Topatopa Frankel B 5 7/13/1969 

11120172 1969 Derrick visible Tar Creek–Topatopa Arundell 11-4 7/10/1969 

11120177 1969 Derrick visible Tar Creek–Topatopa White Star 47-33 7/30/1969 

11120179 1969 Derrick visible Tar Creek–Topatopa Bonebrake B 72-6 8/27/1969 

11120183 1969 Derrick visible Tar Creek–Topatopa White Star 17-33 Unknown 

11120184 1969 Derrick visible Tar Creek–Topatopa White Star 27-33 9/7/1969 

11120189 1969 Derrick visible Tar Creek–Topatopa Seltzer 7 9/19/1969 

11120194 1969 Derrick visible Tar Creek–Topatopa Goodman 3 9/25/1969 

11120195 1969 Derrick visible Tar Creek–Topatopa Bonebrake B 62-6 9/28/1969 

11120196 1969 Derrick visible Tar Creek–Topatopa Hansen 58-32 9/18/1969 

11120201 1969 Derrick visible Tar Creek–Topatopa Bonebrake 71-6 10/22/1969 

11120202 1969 Derrick visible Tar Creek–Topatopa White Star 37-33 Unknown 

11120207 1969 Derrick visible Tar Creek–Topatopa Bonebrake B 52-6 11/19/1969 

11120208 1969 Derrick visible Tar Creek–Topatopa Mel Blanc 6 11/14/1969 

11120210 1969 Derrick visible Tar Creek–Topatopa Hansen 88-32 12/1/1969 

11120211 1969 Derrick visible Little Sespe Creek Lynn 6 11/20/1969 

11120216 1969 Derrick visible Little Sespe Creek Lynn 7 12/4/1969 

11120230 1969 Derrick visible Little Sespe Creek Lynn 8 12/27/1969 

This information is important to both cultural resources managers and oil field operators as it provides a 
list of the oil wells that are sensitive for historic-era built environment structures within and around the 
existing well pad as well as for historic-era archaeological sites such as refuse pits and privies that may 
be present below the surface in the existing well pad and in the surrounding area. 

11.8.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria for ground disturbing and other well stimulation activi-
ties within the Wilmington, Inglewood, and Sespe Oil and Gas Fields are identical to that found in EIR 
Section 10.8.4 of the Cultural Resources programmatic level analysis above. 

In general, assessment of a project’s impacts to cultural resources involves: 

 Establishing the inventory of historical resources, a subset of the Cultural Resources Inventory. 

 Identifying and considering the nature of each resource’s significance relative to the CRHR’s criteria. 

 Considering how subject resources’ historical significance are manifested physically and perceptually, 
and assess the baseline integrity of those characteristics and contexts. 

 Assessing, more specifically, those aspects of each resource’s integrity that are critical to that 
resource’s ability to convey its historical significance. 

 Analyzing whether potential project impacts would alter any historical resources to the extent that 
any such resource would no longer be able to convey its historical significance. 
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For particular cultural resource types, CEQA has established the following significance standards to 
determine the significance of impacts to cultural resources from a proposed action or project. For pur-
poses of this EIR, impacts would be significant if a project would: 

 Eliminate important examples of the major periods of California history or prehistory (State CEQA 
Guidelines Section 15065(a)(1).) 

 Cause a substantial adverse change in the significance of a historical resource (State CEQA Guidelines 
Section 15064(a)(5) and CEQA Section 21083.2). 

 Cause a substantial adverse change in the significance of a prehistoric resource (State CEQA Guide-
lines Section 15064(a)(5) and CEQA Section 21083.2). 

 Disturb any human remains including those interred outside formal cemeteries (State CEQA Guide-
lines Section 15064.5(d)) or cultural items, including funerary objects, sacred objects, and objects of 
cultural patrimony. 

 Cause a substantial adverse change in the significance of a historical resource (State CEQA Guidelines 
Section 15064(a)(5) and CEQA Section 21083.2) that is considered a landscape. 

As related to this analysis, the above thresholds have been modified slightly from the standard State 
CEQA Guidelines Appendix G. First, while the checklist includes paleontology as part of cultural 
resources, in this EIR paleontology is addressed separately in EIR Section 10.9. Second, the language 
referring to human remains has been expanded to mirror the language used in Native American Graves 
Protection and Repatriation Act (NAGPRA). Third, a threshold has been added to address impacts to 
landscapes, the large scale of which requires landscape specific impact analysis and mitigation mea-
sures. While landscapes technically can be considered either historical resources or archaeological 
resources, landscapes are addressed individually here to mirror the impacts and mitigation measures 
identified below. Historically, cultural resources analyses have focused on sites; however, large-scale, 
landscape-focused analyses for cultural resources have been supported by recent federal and State poli-
cies. For example, the California OHP has specifically called out a need for cultural resources profes-
sionals to shift focus from the site level to the landscape level of assessment (OHP, 2013). 

11.8.5 Impact Analysis and Mitigation Measures 

Full cultural resources inventories of the Wilmington, Inglewood, and Sespe Oil and Gas Fields were 
beyond the scope of this analysis. However, previous research and the sensitivity analyses conducted 
suggest that well stimulation treatments have a high likelihood of impacting cultural resources of vari-
ous types. 

A full cultural resources inventory of the three specific fields was not feasible due to cost and time con-
straints. Without this full inventory it is not possible to know precisely the location, extent and particular 
characteristics of impacts to these resources. Because of this uncertainty, at the field-specific program-
matic level of analysis the impact to cultural resources is considered identical to that of the program-
matic level analysis. Impacts CUL-1 through CUL-4 are described in detail in EIR Section 10.8.5 and 
include: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, 
and objects of cultural patrimony 
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 Impact CUL-4: Affect cultural landscapes 

Estimates for the predicted number of cultural resources that could be impacted within the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields were calculated using a general resource density for the entire 
State. The estimate presented here is based on data provided by Northwest Information Center (NWIC) 
for four counties (Alameda, Contra Costa, San Mateo and Solano), which suggests that the State has an 
approximate resource density of 0.026 per acre (see EIR Section 10.8.4 for details on resource density 
calculations). 

The mitigation measures listed below would apply to potential impacts regarding cultural resources 
within the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

MM CUL-1a Inventory Require Information and Evaluate Cultural Resources. (Full text in EIR Sec-
tion 10.8.5.) 

MM CUL-1b Complete Native American Coordination. (Full text in EIR Section 10.8.5.) 

MM CUL-1c Prepare and Implement Cultural Resources Management and Treatment Plan. (Full 
text in EIR Section 10.8.5.) 

MM CUL-1d Prepare Plan for the Inadvertent Discovery of Human Remains. (Full text in EIR Section 
10.8.5.) 

MM CUL-1e Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing Activ-
ities. (Full text in EIR Section 10.8.5.) 

MM CUL-1f Conduct a Cultural Resources Worker Environmental Awareness Program. (Full text in 
EIR Section 10.8.5.) 

MM CUL-1g Monitor Earth Disturbing Activities for Cultural Resources. (Full text in EIR Section 
10.8.5.) 

MM CUL-1h Provide Native American Monitors during Earth Disturbing Activities. (Full text in EIR 
Section 10.8.5.) 

MM CUL-1i Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activi-
ties. (Full text in EIR Section 10.8.5.) 

MM CUL-1j Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities. 
(Full text in EIR Section 10.8.5.) 

Mitigation Measure CUL-1a would not reduce the effects of well stimulation and well drilling activities 
on its own. However it would identify the locations of any cultural resources and evaluate their signifi-
cance, therefore allowing for other measures, primarily Mitigation Measure CUL-1c, to adequately address 
site-specific effects to resources. 

Mitigation Measure CUL-1b would not reduce of the effects of well stimulation and well drilling activities 
on its own. However it would identify the locations of potentially important cultural resources, land-
scapes, and traditional places that may be impacted and evaluate their significance, therefore allowing 
for other measures, primarily Mitigation Measure CUL-1c, to adequately address site-specific effects to 
resources. 

The effects of well stimulation and well drilling activities on particular resources must be addressed at a 
site- and resource-specific level, as different resources are affected in different ways and require individ-
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ualized treatment measures to reduce those effects. Mitigation Measure CUL-1c would reduce of the 
effects of well stimulation and well drilling activities on cultural resources by identifying site-specific 
effects to resources and addressing these effects through resource-specific mitigation and treatment. 

Mitigation Measure CUL-1d would reduce of the effects of well stimulation and well drilling activities on 
human remains by providing for appropriate treatment and disposition of any remains. However, as it is 
important to many Native American groups to leave human remains undisturbed; therefore, this mitiga-
tion measure cannot reduce the effects of well stimulation and well drilling activities to a less than sig-
nificant level. 

Mitigation Measure CUL-1e would reduce of the effects of well stimulation and well drilling activities on 
cultural resources by providing cultural resources specialists and monitors with the authority to halt 
activities that could destroy or damage cultural resources identified during construction activities. 

Mitigation Measure CUL-1f would reduce of the effects of well stimulation and well drilling activities by 
providing construction staff with basic tools to identify cultural resources, understand what sort of con-
struction activities could impact cultural resources, and the procedures to follow if a known resource is 
damaged or a new resource is identified. 

Mitigation Measure CUL-1g would reduce impacts to cultural resources by having a monitor present 
who can identify inadvertently discovered cultural resources and ensure that these resources are 
avoided until appropriate mitigation, if necessary, is developed. 

Mitigation Measure CUL-1h would reduce impacts to cultural resources important to Native Americans 
by having a Native American monitor present who can identify these resources and ensure that they are 
avoided until appropriate mitigation, if necessary, is developed. 

Mitigation Measure CUL-1i would reduce impacts to cultural resources by ensuring the availability of 
information generated during any applicable cultural resource mitigation activities. Many resources are 
important because of their potential to provide information about the past. If this information is not 
adequately recorded and made available to cultural resources specialists and the public, as allowable 
under law, it cannot be used and gauged in the future. Therefore, the implementation other measures, 
such as Mitigation Measures CUL-1a, CUL-1c, and CUL-1g, would not be effective at reducing impacts to 
these resources. 

Mitigation Measure CUL-1j would reduce impacts to cultural resources by preserving objects recovered 
from a site-specific level and making them available for study by interested parties. These objects have 
the potential to yield information that could contribute to the understanding of the past. If this informa-
tion is not adequately recorded and made available to cultural resources specialists and the public, as 
allowable under law, it cannot be used and gauged in the future. Therefore, the implementation other 
measures, such as Mitigation Measures CUL-1a, CUL-1c, and CUL-1g, would not be effective at reducing 
impacts to these resources. 

11.8.5.1 Study Region 1: Wilmington Oil and Gas Field 

At a minimum, 663 cultural resources (25,500 acres  0.026) are present within the Wilmington Oil and 
Gas Field (and the 0.25-mile buffer) and may be subject to impacts. The cultural resources field-specific 
programmatic level impact conclusions and mitigation measures for Study Region 1 are the same as 
those listed in EIR Section 11.8.5. 
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11.8.5.2 Study Region 1: Inglewood Oil and Gas Field 

At a minimum, 108 cultural resources (4,134 acres  0.026) are present within the Inglewood Oil and 
Gas Field (and the one-quarter-mile buffer) and may be subject to impacts. The cultural resources field-
specific programmatic level impact conclusions and mitigation measures for Study Region 1 are the 
same as those listed in EIR Section 11.8.5. 

11.8.5.3 Study Region 2: Sespe Oil and Gas Field 

At a minimum, 601 cultural resources (23,127 acres  0.026) are present within the Sespe Oil and Gas 
Field (and the one-half-mile buffer) and may be subject to impacts. The cultural resources field-specific 
programmatic level impact conclusions and mitigation measures for Study Region 2 are the same as 
those listed in EIR Section 11.8.5. 

11.8.6 Impact Significance Summary 

Overall, impacts to cultural resources at the field-specific programmatic level are considered significant 
and unavoidable (Class I). Mitigation Measures CUL-1a through CUL-1j would reduce these effects but 
cannot guarantee they would be entirely avoided. 

Table 11.8-5. Summary of Impacts and Mitigation Measures – Cultural Resources 

Impact CUL-1. Affect historic-era archaeological and built-environment resources 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class I or Class II if historic or built-environment resources are present 
Class III or Class IV if historic or built-environment resources are not considered significant 
or are not present 

Mitigation Measure(s) CUL-1a: Inventory Require Information and Evaluate Cultural Resources 
CUL-1b: Complete Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Impact CUL-2. Affect prehistoric resources 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class I or II if prehistoric resources are present 
Class III or Class IV if prehistoric resources are not considered significant or are not present  

Mitigation Measure(s) CUL-1a: Inventory Require Information and Evaluate Cultural Resources 
CUL-1b: Complete Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 
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Table 11.8-5. Summary of Impacts and Mitigation Measures – Cultural Resources 

Impact CUL-3. Disturb human remains or cultural items, including funerary objects, sacred objects, and objects of 
cultural patrimony 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class I or II if human remains or cultural items are present 
Class III or Class IV if cultural items are not considered significant or are not present 
Class IV if human remains are not present  

Mitigation Measure(s) CUL-1a: Inventory Require Information and Evaluate Cultural Resources 
CUL-1b: Complete Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Impact CUL-4. Affect cultural landscapes 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class I or II if cultural landscapes are present 
Class III or Class IV if cultural landscapes are not considered significant or are not present  

Mitigation Measure(s) CUL-1a: Inventory Require Information and Evaluate Cultural Resources 
CUL-1b: Complete Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities  
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11.9 Paleontological Resources 

11.9.1 Introduction 

This section provides the Paleontological Resources programmatic level analysis for the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. EIR Section 11.9.3 provides a description of the affected envi-
ronment for Paleontological Resources associated with the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. EIR Section 11.9.4 provides the impact methodology and criteria used for this analysis, and 
EIR Section 11.9.5 describes the impacts associated with well stimulation treatments in these three 
fields, including proposed mitigation measures. EIR Section 11.9.6 provides a summary of the impacts 
identified and their significance, as detailed in EIR Section 11.9.5. Please refer to EIR Chapter 12 for the 
Paleontological Resources evaluation of the project’s alternatives, and EIR Section 13.11 for the evalua-
tion of cumulative impacts associated with Paleontological Resources. No scoping comments specifically 
regarding paleontological resources were received. Any relevant discussion and analysis in EIR Section 
10.9 (Programmatic Level Analysis of the Project, Paleontological Resources) is incorporated herein to 
support conclusions about the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. 

11.9.2 Regulatory Setting 

Paleontological resources are protected by many federal, State, and local laws, ordinances, regulations, 
and standards. State and federal laws protecting paleontological resources are discussed in detail in EIR 
Section 10.9.2.2 of the programmatic level analysis referenced above. Particularly relevant sections of 
the California Public Resources Code are summarized below. 

PRC Section 5097.5 affirms that no person shall willingly or knowingly excavate, remove, or otherwise 
destroy a vertebrate paleontological site or paleontological feature without the express permission of 
the overseeing public land agency. It further states under PRC Section 30244 that any development that 
would adversely impact paleontological resources shall require reasonable mitigation. 

In addition to the above, standards are often set by professional organizations, such as the Society of 
Vertebrate Paleontologists (SVP), which developed the “Standard Procedures for the Assessment and 
Mitigation of Adverse Impacts to Paleontological Resources” (SVP, 2010). These guidelines establish 
detailed protocols for the assessment of the paleontological resource potential (i.e., “sensitivity”) of a 
project area and outline mitigation for adverse impacts to known or unknown fossil resources during 
project development. 

11.9.2.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington field is located within Los Angeles County and covers parts of the City of Los Angeles 
and the City of Long Beach. The Conservation and Natural Resource Element of the pending Los Angeles 
County 2035 General Plan (County of Los Angeles, 2014) has one goal and four policies addressing pale-
ontological resources: 

 Goal C/NR 14: Protect historic, cultural, and paleontological resources. 

 Policy C/NR 14.1: Mitigate all impacts from new development on or adjacent to historic, cultural, and 
paleontological resources to the greatest extent feasible. 

 Policy C/NR 14.2: Support an inter-jurisdictional collaborative system that protects and enhances the 
County’s historic, cultural, and paleontological resources. 
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 Policy C/NR 14.5: Promote public awareness of the County’s historic, cultural, and paleontological 
resources. 

 Policy C/NR 14.6: Ensure proper notification and recovery processes are carried out for development 
on or near historic, cultural, and paleontological resources. 

The Conservation Element of the City of Los Angeles General Plan, adopted in 2001, stresses the protec-
tion of significant archaeological and paleontological resources as one of the city government’s primary 
functions. The city’s objective, policy and program for paleontological resources is defined in Section 
2001:II-3–II-6 of the general plan: 

 Objective: protect the city’s archaeological and paleontological resources for historical, cultural, research 
and/or educational purposes. 

 Policy: continue to identify and protect significant archaeological and paleontological sites and/or 
resources known to exist or that are identified during land development, demolition or property modi-
fication activities. 

 Program: permit processing, monitoring, enforcement and periodic revision of regulations and proce-
dures. (City of Los Angeles, 2001) 

The City of Long Beach General Plan includes a Conservation Element (City of Long Beach, 1973) that 
emphasizes the protection of “natural resources,” and a Historical Preservation Element (City of Long 
Beach, 2010). But neither element nor any city ordinance contains goals, policies, or implementation 
measures for the protection of paleontological resources. 

11.9.2.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located within the City of Los Angeles, Culver City, the Baldwin Hills 
Community, and unincorporated Los Angeles County. In addition to the Los Angeles City and County 
General Plan policies described above in EIR Section 11.9.2.1, the County of Los Angeles Code of Ordi-
nances sets forth the following development standards, which specifically address paleontological 
resources within the Baldwin Hills Community Standards District: 

 Standard E4i, Section 22.44.142: Paleontological Monitor. The operator shall have a qualified paleon-
tologist, approved by the director, monitor all rough grading and other significant ground disturbing 
activities in paleontological sensitive sediments. The sensitive sediments that have been identified 
within the oil field include the Lower to Middle Pleistocene San Pedro Formation and the Middle to 
Upper Pleistocene Lakewood Formation. A paleontologist will not be required on site if excavation is 
only occurring in artificial fill or Holocene alluvium (Ord. 2008-0057 Section 2, 2008.) 

11.9.2.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located in an unincorporated region of Ventura County, in the Topatopa 
Mountains north of the town of Fillmore. The Resources Section of the Ventura County General Plan 
(County of Ventura, 2013) contains several Goals, Policies, and Procedures addressing paleontological 
resources: 

 Goal 1. Identify, inventory, preserve and protect the paleontological and cultural resources of Ventura 
County (including archaeological, historical and Native American resources) for their scientific, educa-
tional and cultural value. 

 Goal 2. Enhance cooperation with cities, special districts, other appropriate organizations, and private 
landowners in acknowledging and preserving the County’s paleontological and cultural resources. 
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 Policy 1. Discretionary developments shall be assessed for potential paleontological and cultural 
resource impacts, except when exempt from such requirements by CEQA. Such assessments shall be 
incorporated into a countywide paleontological and cultural resource database. 

 Policy 2. Discretionary development shall be designed or re-designed to avoid potential impacts to sig-
nificant paleontological or cultural resources whenever possible. Unavoidable impacts, whenever pos-
sible, shall be reduced to a less than significant level and/or shall be mitigated by extracting maximum 
recoverable data. Determinations of impacts, significance and mitigation shall be made by qualified 
archaeological (in consultation with recognized local Native American groups), historical or paleonto-
logical consultants, depending on the type of resource in question. 

 Policy 3. Mitigation of significant impacts on cultural or paleontological resources shall follow the 
Guidelines of the State Office of Historic Preservation, the State Native American Heritage Commis-
sion, and shall be performed in consultation with professionals in their respective areas of expertise 
(County of Ventura 2013:23). 

11.9.3 Affected Environment 

This section discusses the extent and type of paleontological resources that could be affected by drilling 
oil and gas wells, and by fracturing or other well-stimulation activities. A discussion of the affected envi-
ronment as it pertains to statewide paleontological resources can be found in EIR Section 10.9.3 of the 
programmatic level analysis of the project. 

11.9.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington field is located in the Los Angeles Basin, a northwest-trending lowland plain at the 
northern end of the Peninsular Ranges Province of Southern California. The geology and geography of 
the Basin is described above in EIR Section 10.9.3.1 of the programmatic level analysis. The geology of 
any area is generally defined by the type of deep bedrock or “basement rock” underlying the area, as 
well as the layers of deposits laid down on top of the basement rock by various natural processes. The 
Los Angeles Basin is composed of four structural blocks formed by major fault zones. The Wilmington 
field is located on the southwestern block, a region approximately 28 miles long and 5 to 12 miles wide, 
bounded by the Santa Monica fault to the north and Newport-Inglewood fault to the south. Significant 
geologic features in the southwestern block include: 

 The Palos Verdes Hills, which consist of low hills and mesas rising 1,300 feet over the basin floor 

 The Palos Verdes Fault Zone and underlying northwest-trending anticline 

 A 25,000-foot-thick deposit of Neogene to Quaternary sedimentary and volcanic rocks 

 Underlying petroleum-bearing Miocene-Pliocene deposits 

According to published geologic maps, the majority of the southwestern block is immediately underlain 
by the Monterey Formation, the San Pedro Formation, Palos Verdes Sand, Quaternary nonmarine 
terrace deposits, and Quaternary alluvial fan, floodplain, and aeolian and beach sand deposits. Artificial 
fill of Late Holocene (near present) age shallowly overlies native sediments within a large portion of the 
Wilmington Oil and Gas Field, especially the areas surrounding the Port of Long Beach, the Dominguez 
Channel, and the Los Angeles River, as well as in the developed, highly urbanized areas in the northern 
and eastern field areas of study (Clifford and DeBusk, 2014a). 

The extent of each geological unit in the Wilmington Oil and Gas Field is discussed briefly below. The 
sensitivity for paleontological resources based on these geological units is shown on Figure 11.9-1. 
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San Pedro Formation 

The Early Pleistocene age San Pedro Formation (Qsp) is exposed in a small portion of the western area of 
study and encompass 4 acres within the project boundaries. The geology and paleontology of this unit is 
discussed in EIR Section 10.9.3.1 (Study Region 1), including a general discussion of the fossils found 
nearby in the region. In the Wilmington field area, the San Pedro Formation is mapped as an 
undifferentiated unit. Although exposures of the San Pedro Formation are limited within the area of 
study, it is very likely that the unit is widely distributed at relatively shallow depth within the Wilmington 
field. Fossils from this formation were found in the Knoll Hill area, which is within one mile of the Wilm-
ington field, and it is possible that those same fossiliferous deposits may underlie portions of the west-
ern field at relatively shallow depth (Clifford and DeBusk, 2014a). 

Quaternary Older Alluvial Deposits 

Quaternary older alluvial deposits of Middle to Late Pleistocene age are extensively exposed within the 
Wilmington field and encompass 7,815 acres within the project boundaries. The Quaternary older allu-
vial deposits in the Wilmington field consist of alluvial floodplain deposits (Qoa); sandy paralic (i.e., 
interbedded marine and nonmarine) deposits (Qops); and undifferentiated paralic coastal deposits 
(Qop), including nonmarine alluvium, nonmarine terrace cover, and marine Palos Verdes Sand. 

The alluvial floodplain deposits underlie a large portion of the field north of the Port of Los Angeles and 
west of the Dominguez Channel, and consist of moderately well consolidated, poorly sorted, moderately 
dissected fluvial and alluvial sediments. The sandy paralic deposits contain poorly sorted reddish-brown 
interfingered beach, estuarine, alluvium, and colluvial deposits composed of siltstone, sandstone, and 
conglomerate. In the westernmost part of the field, nonmarine terrace cover and alluvial sediments 
overlie elevated terrace platforms. The nonmarine terrace cover deposits are composed of unsorted to 
poorly sorted nonindurated sands, gravels, and pebbles. These sediments were deposited as a result of 
highland erosion and fan and channel transportation, and were subsequently deposited on wave-cut 
platforms preserved by regional uplift. The undifferentiated Palos Verdes Sand deposits within the Quat-
ernary older alluvium are exposed in the extreme western portion of the field. The Late Pleistocene 
Palos Verdes Sand shallowly underlies Quaternary age alluvial deposits and unconformably overlies the 
San Pedro Formation. The Palos Verdes Sand is composed of abundant coarse sand and gravel deposits 
with minor sandy-silt lenses. The petrology of the gravel consists of limestone, granite, and schist. The 
unit thickness ranges from less than one foot to 15 feet, but is typically less than 10 feet. 

Quaternary alluvial, fluvial, and lacustrine deposits of Pleistocene age have proven to yield significant 
vertebrate fossil localities throughout Los Angeles County. At least 20 vertebrate fossil localities have 
been recovered from within Pleistocene age alluvium in the Wilmington field and nearby vicinity from 
depths of 5 feet to 100 feet, with an average depth of discovery at approximately 30 feet below ground 
surface. These localities yielded fossil specimens of whale, sea lion, horse, ground sloth, bison, camel, 
mammoth, dog, pocket gopher, turtle, ray, bony fish, shark, and bird. The Quaternary older alluvium 
deposits also yielded hundreds of mollusk fossils and foraminifera from numerous localities near San 
Pedro and Long Beach. (Clifford and DeBusk, 2014a.) 

Palos Verdes Sand 

The Palos Verdes Sand unit is undifferentiated within the mapped Quaternary older paralic coastal 
deposits (Qop). It has produced numerous paleontological localities, as discussed in EIR Section 10.9.3.1 
of the Programmatic Level Analysis above. The bulk of the finds consisted of marine mollusk shells, the 
majority of which are fragmented as a result of the high-energy shallow marine environment. Other 
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localities within the Palos Verdes Sand produced nonmarine mollusks, marine birds and mammals (e.g., 
loon, gull, seal, sea lion, and whale), and terrestrial vertebrates (e.g., canid, felid, rodent, ground sloth, 
horse, cervid, camelid, bison, and mammoth). The nonmarine invertebrates and terrestrial vertebrates 
were likely derived from an inland/mainland environment and were incorporated into a coastal marine 
environment by freshwater drainage and current drift from the paleoshore. In addition, the LACM and 
UCMP contain several records for vertebrate localities recovered from Palos Verdes Sand deposits in the 
vicinity of the field (Clifford and DeBusk, 2014a). 

Quaternary Alluvial Deposits 

Quaternary alluvial deposits encompass 7,929 acres within the Wilmington field. These Holocene age 
unconsolidated deposits include Quaternary alluvium (Qa), which consists of active and recently active 
floodplain and valley deposits; beach deposits (Qb); and alluvial fan and valley deposits (Qyf, Qyfa), 
which consist of poorly consolidated and poorly sorted clay, sand, gravel, and cobble sediments. 
Artificial fill is extensively mapped in the field and shallowly overlies Quaternary alluvial deposits and 
active beach sands in the central and southern areas of the field. 

No previously recorded fossils have been documented from within Quaternary alluvium in the Wilming-
ton field area. Holocene-age alluvial deposits are generally too young to contain fossilized material; how-
ever, previous excavations within the field established that the young alluvial deposits shallowly overlie 
sensitive older deposits (i.e., San Pedro Formation, Pleistocene age Quaternary alluvium). Pleistocene 
age vertebrate fossils have been recovered in the field from within Quaternary older alluvium deposits 
buried by Holocene age sediments at depths as shallow as 5 feet below ground surface. The contact 
between the overlying Holocene age deposits and underlying older Quaternary alluvium is likely noncon-
formable due to Pleistocene sea level transgression and regression; therefore, the age of shallowly 
buried sediments may be much older than the surficial Holocene deposits (Clifford and DeBusk, 2014a). 

Museum Records Search Results 

The Los Angeles County Natural History Museum (LACM) reports that eight previously recorded verte-
brate fossil localities are directly within the Wilmington field boundaries. These yielded abundant fossil 
specimens of marine and nonmarine fauna including whale, ray, dolphin, shark, fish, sea lion, mammoth, 
camel, and bison from the San Pedro Formation and Quaternary older deposits. In addition, collections 
records indicate that at least 10 more vertebrate localities were found nearby from within the San Pedro 
Formation and Pleistocene age Quaternary alluvial deposits, which includes the Palos Verdes Sand. 
These localities yielded fossil specimens of gray whale (type specimen), sea otter, ground sloth, bison, 
camel, mammoth, dog, pocket gopher, turtle, ray, bony fish, shark, and bird. 

Furthermore, a review of online museum collections records maintained by the University of California 
Museum of Paleontology (UCMP) reveal that at least 13 additional vertebrate localities from the San 
Pedro Formation, Palos Verdes Sand, and Pleistocene age Quaternary alluvial deposits have been previ-
ously documented from within Los Angeles County in the vicinity of the field. Records retrieved from the 
UCMP’s database do not provide the exact location of recovered fossil specimens; only a rough descrip-
tion of the locality is given. Therefore, locality queries were performed for the entire County of Los 
Angeles. In addition to specimens already reported from other museums, the UCMP localities yielded 
approximately 550 vertebrate fossil specimens, including horse, deer, camel, bison, dire wolf, sloth, 
Saber-tooth cat, sea lion, seal, rabbit, rodent, birds, reptiles, amphibian, shark, and bony fish. One of the 
localities, UCMP 2047, recovered from the San Pedro Formation southwest of the field near Knoll Hill, 
yielded a particularly abundant marine and nonmarine fossil assemblage, including over 500 vertebrate 
specimens (Clifford and DeBusk, 2014a). 
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Paleontological Resource Potential for Geologic Units within the Area of Analysis 

Based on the literature review and museum records search results, the geologic units underlying the 
Wilmington field have a paleontological resource potential ranging from low to high in accordance with 
criteria set forth by SVP (2010). The San Pedro Formation and Quaternary older alluvium (including the 
undifferentiated Palos Verdes Sand) mapped within the Wilmington field have a high paleontological 
resource potential because they have proven to yield an abundant and diverse vertebrate fauna from 
within the field and surrounding areas. The Quaternary alluvium deposits mapped within the field have 
been determined to have a low to high paleontological resource potential, increasing with depth. 
Although these sediments are generally too young to preserve fossilized remains, they have proven to 
overlie older Pleistocene age sediments at depths as shallow as 5 feet (McLeod, 2014). Artificial fill 
mapped within the field has an undetermined paleontological resource potential because, although they 
are anthropogenic deposits, they may shallowly overlie sensitive Pleistocene age sediments at an 
unknown depth (Clifford and DeBusk, 2014a). The geologic units underlying the Wilmington field and 
their determined sensitivity ratings are shown in Table 11.9-1 and depicted in Figure 11.9-1. 

Table 11.9-1. Geologic Units in the Area of Analysis and Recommended Paleontological Sensitivity 

Geologic Unit* Map Abbreviation Age Typical Fossils 
Paleontological 

Resource Potential  

San Pedro Formation Qsp Early Pleistocene Mammals, rodent, birds, 
reptiles, amphibian, and 
fish; mollusks 

High 

Quaternary older alluvium 
(including. Palos Verdes Sand)  

Qoa, Qop, Qops,  Middle to Late 
Pleistocene 

Mammals, fish, birds, and 
reptiles; mollusks 

High 

Quaternary alluvium Qa, Qb, Qya, Qyfa Holocene Invertebrates; 
microfossils, vertebrates 

Low to High, 
dependent on depth 

Artificial fill 
(anthropogenic deposit) 

af Late Holocene None Undetermined 

Source: Clifford and DeBusk, 2014a 

11.9.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located in the Baldwin Hills within the western portion of the Los 
Angeles Basin province, within the cities of Los Angeles and Culver City and unincorporated Los Angeles 
County (Norris and Webb, 1976). The Los Angeles Basin province, as described above, is composed of 
four structural blocks, designated the southwestern, northwestern, central, and northeastern blocks, 
whose boundaries are formed by major fault zones (Yerkes et al., 1965). The Inglewood Oil and Gas Field 
is located on the margin between the central block and the southwestern block, along the Newport-
Inglewood Fault Zone. Together, these two blocks are approximately 50 miles long and 25 miles wide 
and are bounded by the cities of Santa Monica and Long Beach to the west; the Santa Monica-Raymond 
and Whittier-Elsinore Fault Zone to the north and northeast, respectively; and the Santa Ana Mountains 
on the south (Morton and Miller, 2006; Yerkes and Campbell, 2005). The topography of the area consists 
of a broad coastal plain with low hills up to 300 to 800 feet amsl. In general, the hills are surface 
expressions of northwest-trending faults and anticlinal structures. The region is underlain by a 
25,000-foot-thick deposit of Cenozoic sedimentary rocks, which includes “petroliferous” Miocene 
marine deposits and overlying Pliocene-Pleistocene terrestrial and marine deposits (Beyer, 2009; Yerkes 
et al., 1965). 

The Inglewood Oil and Gas Field is mapped at a scale of 1:24,000 by Dibblee and Ehrenspeck (1991a, 
1991b) and Dibblee and Minch (2007), and at a scale of 1:100,000 by Saucedo et al. (2003) and Yerkes 
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and Campbell (2005). According to these published maps, the Inglewood Oil and Gas Field is underlain 
by sedimentary rock units of late Cenozoic age, including the San Pedro Formation, Inglewood Forma-
tion, Quaternary older alluvium (including undifferentiated Palos Verdes Sand and Lakewood Forma-
tion), and Quaternary alluvium, which are described below. Los Angeles County’s 2008 Final EIR (FEIR) 
on the Baldwin Hills Community Standards District provides a baseline discussion of the environmental 
setting of the Baldwin Hills, including the underlying geology and paleontology of the Inglewood Oil and 
Gas Field (County of Los Angeles, 2008). Portions of the following discussion are derived from the FEIR; 
however, the geologic units are after Dibblee and Ehrenspeck (1991a, 1991b), Dibblee and Minch 
(2007), Weber et al. (1982), and the California Department of Water Resources (1961). 

Inglewood Formation 

The late Pliocene to Early Pleistocene age Inglewood Formation is exposed within the Inglewood Oil and 
Gas Field along the steep northern slopes and gullies and is well exposed along the Newport-Inglewood 
Fault scarp (Dibblee and Ehrenspeck, 1991a, 1991b; Dibblee and Minch, 2007; Weber et al., 1982). The 
Inglewood Formation was named by for the tan-gray Plio-Pleistocene marine sediments, which are 
restricted to the Baldwin Hills and are composed of friable, well-bedded siltstone, with thin interbeds of 
very fine-grained sandstone, and subordinate clay deposits and calcareous and limonitic concretions 
(California Department of Water Resources, 1961; Dibblee and Ehrenspeck, 1991a; Saucedo et al., 2003; 
Weber et al., 1982). The sandstone coarsens up to a fine to medium-grained sandstone near the top of 
the unit. Several significant landslides have originated from this formation, due in part to the unit’s clay-
rich detritus, dip, thin beds, and internal fractures (Weber et al., 1982). The available literature indicates 
that there has been debate regarding the age and formal name of the fine-grained Plio-Pleistocene 
marine outcrops in the Inglewood Oil and Gas Field, with some authors referring to the lower member 
of the Inglewood Formation as the Upper Fernando Formation (Dibblee and Ehrenspeck, 1991b). This 
technical report refers to all of the exposed Plio-Pleistocene sediments within the Baldwin Hills as the 
Inglewood Formation and acknowledges the work of Beyer (1995); California Department of Water 
Resources (1961); PXP (2012); Dibblee and Ehrenspeck (1991a, 1991b); County of Los Angeles (2008); 
Weber et al. (1984); Yerkes and Campbell (2005) in its description of the Inglewood Formation. 

The record for paleontological localities within the Inglewood Formation are scant and limited to a gen-
eral description of isolated “marine fossils, recovered at unreported depth,” which are likely mollusks 
from the Baldwin Hills (California Department of Water Resources, 1961). However, the stratigraphically 
lower member of this unit is temporally equivalent to the marine Fernando and Pico Formations, which 
are mapped throughout the Los Angeles Basin province (Beyer, 1995). The Inglewood Formation would 
have shared the same depositional environment as the other units, albeit with possible microenviron-
ment variation. The Fernando and Pico Formations, which share a similar fine-grained marine lithology 
to that of the Inglewood Formation, have yielded numerous invertebrate and microfossil localities 
within Los Angeles County, as well as several vertebrate localities, including specimens of bird, 
artiodactyl, tapir, camel, whale, and shark (UCMP online database, 2014). Therefore, it is probable, 
although presently undetermined, that the Inglewood Formation may contain buried paleontological 
resources, including vertebrate fossils. 

San Pedro Formation 

The Early to Middle Pleistocene age San Pedro Formation is mapped within the northwestern portion of 
the Inglewood Oil and Gas Field and is described in EIR Section 10.9.3.1 (Study Region 1). The San Pedro 
Formation is also referred to in the Baldwin Hills as the Culver Sand (Weber et al., 1982). 
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Quaternary Older Alluvium 

Quaternary surficial deposits of Middle to Late Pleistocene age are mapped within the Inglewood Oil 
and Gas Field and include fluvial and alluvial flood-plain sediments, terrace deposits, paleosols (buried 
soil horizons), and undifferentiated Palos Verdes Sand, the latter which is described above under 
“Geology and Paleontology within Areas of Potential Development and Stimulation in Study Region 1” 
(Dibblee and Ehrenspeck, 1991a, 1991b; Dibblee and Minch, 2007). These Middle to Late Pleistocene 
age deposits are locally mapped by other workers as the Lakewood Formation (California Department of 
Water Resources, 1961; County of Los Angeles, 2008). In the vicinity of the Inglewood Oil and Gas Field, 
the Quaternary older deposits consist of poorly sorted gray-tan to reddish-brown fluvial channel and 
floodplain deposits, composed of silty sand, gravel, and pebble clasts. The deposits are moderately 
cemented, resistant, and well dissected with beds of coarse pebbles and gravel clasts (Saucedo et al., 
2003). The Fox Hills paleosol is well exposed within the Inglewood Oil and Gas Field, especially within 
the more stable southern area. The paleosol is approximately 10 feet thick on average and consists of 
gray to rusty-brown, sandy, locally pebbly sand and silt, which appears as hardpan in the fluvial channel 
and floodplain deposits (Dibblee and Ehrenspeck, 1991; Weber et al., 1985). 

Quaternary alluvial, fluvial, and lacustrine deposits of Pleistocene age have proven to yield significant 
vertebrate fossil localities throughout Los Angeles County. The UCMP database indicates that at least 25 
vertebrate localities have been recorded within the Los Angeles Basin, with the majority located at Palos 
Verdes, San Pedro, Long Beach, and Rancho La Brea (UCMP online database, 2014). Recovered 
specimens include terrestrial mammals such as mammoth, horse, camel, bison, cat, bird, wolf, rodent, 
and reptile, recovered at unreported depth. In addition, paleosols, such as the Fox River paleosol, are 
fine-grained deposits conducive to the preservation of fossil remains, and may contain an unknown 
number of buried paleontological resources. 

Quaternary Alluvium 

Quaternary surficial deposits of Holocene age are mapped within portions of the Inglewood Oil and Gas 
Field (Dibblee and Ehrenspeck 1991a, 1991b; Dibblee and Minch, 2007). The unconsolidated Holocene 
age sediments in the Inglewood Oil and Gas Field include landslide debris and alluvial and stream 
channel deposits, which consist of silt, sand, gravel, and larger clasts (Dibblee and Ehrenspeck, 1991a). In 
addition, artificial fill is mapped within the Inglewood Oil and Gas Field and shallowly overlies older 
Quaternary alluvial deposits and Pleistocene units (Dibblee and Ehrenspeck, 1991b; Dibblee and Minch, 
2007). No previously recorded fossils have been documented from within Quaternary alluvium in the 
Inglewood Oil and Gas Field. Holocene-age alluvial deposits, particularly those younger than 5,000 years 
old, are generally too young to contain fossilized material (SVP, 2010), but they may overlie sensitive 
older (Pliocene and Pleistocene age) deposits at an unknown depth. 

Paleontological Resource Potential for Geologic Units within the Area of Analysis 

Based on the literature review and a search of online museum records, the geologic units underlying the 
Inglewood Oil and Gas Field have a paleontological resource potential ranging from low-to-high in 
accordance with criteria set forth by SVP (2010). The San Pedro Formation and Quaternary older 
alluvium (including the undifferentiated Palos Verdes Sand) mapped within the project have a high pale-
ontological resource potential because they have proven to yield an abundant and diverse vertebrate 
fauna from within the Los Angeles Basin province. The Inglewood Formation mapped within the Ingle-
wood Oil and Gas Field has an undetermined paleontological resource potential, because, although it is 
are composed of fine-grained marine sediments, which are commonly conducive to the preservation of 
fossil remains, there is no available record of vertebrate localities within the unit. The Holocene age 
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Quaternary deposits mapped within the Inglewood Oil and Gas Field have been determined to have a 
low to high paleontological resource potential, increasing with depth. Although these sediments are 
generally too young to preserve fossilized remains, they may overlie older, Pliocene and Pleistocene age 
sediments at shallow depths (Weber et al., 1982). The geologic units underlying the Wilmington field 
and their determined sensitivity ratings are shown in Table 11.9-2 and depicted in Figure 11.9-2. 

Table 11.9-2. Geologic Units in the Area of Analysis and Recommended Paleontological Sensitivity 

Geologic Unit* Map Abbreviation Age Typical Fossils 
Paleontological 

Resource Potential  

Inglewood Formation Qi Late Pliocene to 
Early Pleistocene  

None  Undetermined 

San Pedro Formation Qsp Early Pleistocene Mammals, rodent, birds, 
reptiles, amphibian, and 
fish; mollusks 

High 

Quaternary older alluvium 
(including. Palos Verdes Sand)  

Qoa, Qop, Qops,  Middle to Late 
Pleistocene 

Mammals, fish, birds, and 
reptiles; mollusks 

High 

Quaternary alluvium Qa, Qb, Qya, Qyfa Holocene Invertebrates; 
microfossils, vertebrates 

Low to High, 
dependent on depth 

11.9.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe field is located within the Transverse Ranges geomorphic province of California, which are 
described above in EIR Section 10.9.3.1. The field is located within the Topatopa Mountains section of 
the Transverse Ranges, which have their highest point at Hines Peak (6,716 feet above mean sea level) 
and extend from the Sierra Madre west to the Sierra Pelona in Ventura County. The Topatopa Moun-
tains are a large complex anticline whose Cenozoic marine and terrestrial geologic units record 
deposition in a forearc marine basin during the early to mid-Cenozoic, followed then by: Oligocene 
regression and terrestrial sedimentation; volcanism and deposition within sediment-starved marine 
basins during the Oligo-Miocene; marine transgression, subsidence, and abundant sedimentation during 
the Pliocene; nonmarine deposition during the Pleistocene; and extensive uplift, folding, and faulting 
during the Quaternary. Cretaceous granitic rocks and Precambrian gneissic rocks are also exposed in 
portions of the Topatopa Mountains north of the field. The Topatopa Mountains also include Sespe 
Creek, which flows through the western area of the field and empties into the Santa Clara River in the 
Santa Clara River Valley, south of the Sespe field. The southern Topatopa Mountains near the field are 
included in the petroliferous province known as the Ventura Basin, which is a folded and faulted region 
of thick Cenozoic sediment accumulation and abundant oil and associated gas accumulations (Clifford 
and DeBusk, 2014b). 

According to published maps, the Sespe field is underlain by 11 sedimentary rock units of late Cenozoic 
age. In addition, the California Division of Mines and Geology (now the California Geologic Survey) pub-
lished comprehensive mapping and stratigraphic analysis of a portion of the western Transverse Ranges, 
which provides the basis for many of the lithologic descriptions provided in this report. The geology and 
paleontology of these units is described in the following sections. The sensitivity for paleontological 
resources based on these sedimentary rock units is shown in Figure 11.9-2. 

Matilija Formation 

The middle Eocene age Matilija Formation (Tma, Tmash) is exposed near the San Cayetano fault near the 
southern border of the Sespe field, and along the Topatopa anticline and Santa Ynez fault in the northern 
portion of the field. The Matilija Formation encompasses 386 acres within the project boundaries. The 
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highly resistant Matilija Formation forms an almost continuous outcrop along the crest of the Santa Ynez 
Range in southeastern Santa Barbara County to the Topatopa Mountains north of the Santa Clara River 
Valley. The unit is up to 2,000 feet thick and is underlain by the Juncal Formation and overlain by the 
Cozy Dell Formation. The Matilija Formation is generally buff to gray in color, well-cemented, and com-
posed of well-sorted subrounded fine- to medium-grained quartz and feldspar sandstone with subordi-
nate muscovite. The sandstone exhibits thick sequences of turbidites and massive to horizontal bedding 
up to 20 feet thick, with thin interbeds and interlaminae of sandy shale and local conglomerate deposits 
with rounded pebbles and cobbles of quartzite, andesitic, and granitic rocks. On the basis of the well-
sorted quartzo-arkosic lithology, shale deposits, and conglomerate beds, scientists determined that the 
Matilija Formation was deposited in a deep marine to nonmarine environment. 

The Matilija Sandstone has yielded rare fossils and ichnofossils of shallow marine gastropod and bivalve 
taxa. The fossils occur in mudstone, limestone, and coquinas deposits, although the latter is uncommon. 
The invertebrate fossils of the Matilija Sandstone, as well as those specimens from the overlying Cozy 
Dell Shale and Coldwater Sandstone, are indicative of the macroinvertebrate Temblor Stage. No verte-
brate fossils have been reported from Matilija Sandstone (Clifford and DeBusk, 2014b). 

Cozy Dell Formation 

The middle Eocene Cozy Dell Formation (Tcd) was named for exposures in Cozy Dell Canyon, just east of 
the Matilija Sandstone type section. The Cozy Dell Formation encompasses 331 acres within the Sespe 
field. The unit is overlain by the Coldwater Formation and Sacate Formation, and is up to 4,000 feet 
thick. 

The Cozy Dell Formation is nearly continuously exposed from Point Conception in Santa Barbara County 
to the Topatopa Mountains above Fillmore. The Cozy Dell Formation is composed of dark gray fissile 
well-bedded silty to argillaceous shale with thin interbeds of resistant fine- to medium-grained 
sandstone, and local calcareous, petroliferous, and sulfurous deposits. 

The fine-grained and locally siliceous lithology of the Cozy Dell Formation, along with the rich 
foraminifera content, indicate the unit was likely deposited in a deep marine environment with scant 
terrestrial sediment input. In addition, plant remains, fish scales, and over 40 invertebrate localities, 
including starfish, crabs, lobster, and mollusks have been reported from within siltstone and 
petroliferous beds. Aside from the fragmented fish scales, no other vertebrate fossils have been 
reported from the Cozy Dell Formation. Even though only rare vertebrate remains have been found in 
this deposit, the invertebrate fossils produced in the Cozy Dell Formation indicate favorable conditions 
for vertebrate fossil preservation (Clifford and DeBusk, 2014b). 

Coldwater Formation 

The middle Eocene Coldwater Formation (Tcw, Tcww) is discontinuously exposed in the western field 
near Sespe Creek. The Coldwater Formation encompasses 2,580 acres within the field’s area of study. 
The Coldwater Formation forms a gradational contact with the underlying Cozy Dell Sandstone and a 
transitional, locally unconformable, contact with the pink coarse sandstone and red conglomeritic 
sandstone of the overlying Sespe Formation. Similar to the overlying Matilija Formation, the resistant 
Coldwater Formation is nearly continuously exposed in a prominent outcrop from Point Conception in 
Santa Barbara County to the Topatopa Mountains above the Santa Clara River Valley. The Coldwater 
Formation is 2,500 to 3,200 feet thick and is composed of approximately 80 percent marine arkosic 
sandstone; with 20 percent greenish-gray shale and siltstone, lenticular pebble conglomerate, and 
oyster reefs. The sandstone of the Coldwater Formation was laid down in horizontal and cross-bedded 
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deposits ranging from several inches to 150 feet thick. The gray to buff sandstone is well cemented and 
is composed of fine- to coarse-grained moderately well-sorted subrounded grains of quartz and feldspar 
with subordinate flakes of muscovite and biotite. In general, the Coldwater Formation coarsens upward 
and toward the east, recording marine regression during the latest Eocene. 

The Coldwater Formation has produced over 40 invertebrate and microfossil localities. The unit contains 
local oyster reef deposits that are composed almost entirely of Ostrea idriaensis, as well as other taxa of 
bivalve and gastropod. In addition, at least two vertebrate localities were recorded within the Coldwater 
Formation in Ventura County, which yielded specimens of rodent and other unspecified vertebrates 
(Clifford and DeBusk, 2014b). 

Sespe Formation 

Sespe Formation deposits (Tsp) are extensively exposed throughout Southern California, from Santa 
Barbara County to Orange County. This formation is described in EIR Section 10.9.3.1 of the program-
matic level analysis above. The Sespe Formation encompasses 8,110 acres within the Sespe field. The 
Sespe Formation is late Eocene to early Miocene in age and interfingers with both the overlying 
Vaqueros Formation and underlying Coldwater Formation. The type section on Sespe Creek in Los 
Padres National Forest is described as 3,500-foot-thick outcrop of massive to well-bedded quartz 
sandstone with shale, siltstone, and conglomerate interbeds. The Sespe Formation has been divided into 
three members: a conglomeritic lower member; an interbedded sandstone and claystone middle mem-
ber that contains vertebrate fossils; and a thick upper member composed of sandstone, claystone, and 
conglomerate. The Sespe Formation sandstone, along with the overlying Vaqueros Formation, is an 
important petroleum reservoir. 

In the vicinity of the Sespe field, the lower and middle members of the Sespe Formation are exposed 
and are up to 1,500 feet thick. The red-brown to yellow-brown deposit consists of well-indurated 
massive to trough crossbedded sandstone with lenticular beds of well-imbricated pebble conglomerate 
and claystone. In general, the sandstone composes 50 to 75 percent of the Sespe Formation and is 
composed of well-sorted rounded medium- to coarse-grained quartz and feldspar sand with subordinate 
lithics. Thin beds of claystone and conglomerate comprise the remaining 25 percent of the unit. The 
reddish brown conglomerate is composed of rounded gravel to coarse cobbles ranging in size from 2 to 
25 cm, with matrix-supported thick massive beds and clast-supported thin “gravel lag” beds. The clasts 
are typically elongate to subspheroidal and variously composed of granitoid, metasedimentary, and 
volcanic rocks. The claystone is dark brown and locally forms thick beds and “mud drape” laminae over 
coarser deposits. The fluvial Sespe Formation was deposited during a time of prolonged westward 
regression of the sea. 

The Sespe Formation has yielded hundreds of fossil specimens from an abundant and diverse fauna that 
includes at least 35 mammalian, rodent, reptile, and bird species, 15 of which are type specimens. In 
addition, the unit has produced numerous microfossils and ichnofossils. At least nine local fauna have 
been described from within the Sespe Formation, including the Hartman Ranch Local Fauna (LF) and 
Sespe Creek LF from the basal member (Uintan to early Duchesnean North American Land Mammal Age 
[NALMA]); the Tapo Canyon LF, Brea Canyon LF, Strathern LF, Pearson Ranch LF, and Simi Valley Landfill 
LF (late Uintan to early Duchesnean NALMA), which all occur in the middle member; and the Alamos 
Canyon LF and an older unnamed LF from the top member. 

The Hartman Ranch LF is the oldest local fauna at 46 to 40 million years ago in age and is represented by 
at least six taxa, including species of rhinoceros, tortoise, and rodent. The Sespe Creek LF is also approxi-
mately 46 to 40 million years ago in age and is represented by an occurrence of brontothere. The Tapo 
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Canyon LF is 46 to 40 million years ago in age and is represented by at least 24 taxa, including species of 
primate, artiodactyl, small insectivorous mammals, extinct ground-dwelling carnivores, creodonts, 
rodent, and reptile. The Brea Canyon LF is also approximately 46 to 40 million years ago in age and is 
represented by at least 30 taxa, including species of primate, rhinoceros, artiodactyl, small insectivorous 
mammals, creodont, rodent, and reptile. The Strathern LF is 46 to 37 million years ago in age and is rep-
resented by at least 11 taxa, including species of primate, artiodactyl, odd-toed ungulate, rodent, and 
elephant shrew. The Pearson Ranch LF is 46 to 37 million years ago in age and is represented by 20 taxa, 
including species of artiodactyl, brontothere, primate, carnivores, artiodactyl, even-toed ungulate, odd-
toed ungulate, small insectivorous mammals, elephant shrew, rodent, opossum, and tortoise. The Simi 
Valley Landfill LF is approximately 38 million years ago in age and is represented by at least 11 taxa that 
include species of artiodactyl, marsupial, shrew, small insectivorous mammals, a microsyopid primate, 
and numerous rodent taxa. Many of the specimens from the Simi Valley Landfill LF were recovered by 
wet screening of bulk matrix samples (Kelly and Whistler, 1994). The unnamed LF is 30 to 25 million 
years ago in age and is represented by an occurrence of oreodont. The Alamos Canyon LF is from 
approximately 100 feet below the top of the Sespe Formation. The unit is 25 to 20 million years ago in 
age and is represented by taxa that include species of artiodactyl, rabbit, elephant shrew, and rodent 
(Clifford and DeBusk, 2014b). 

Vaqueros Formation 

The early Miocene Vaqueros Formation (Tvq) is exposed along Little Sespe Creek near Squaw Flat Road 
in the central part of the Sespe field, encompassing a total of 579 ac. In Southern California, the 
Vaqueros Formation interfingers with both the underlying Sespe Formation and overlying Rincon Forma-
tion and is discontinuously exposed from the central Santa Ynez Mountains to the Topatopa, Santa 
Susana, and Santa Monica Mountains. The Vaqueros Formation is highly resistant and commonly forms 
prominent outcrops and steep cuts in narrow gorges. The unit averages 300 to 400 feet thick in the 
Topatopa Mountains and is composed of brown- to yellowish-gray massive to thickly bedded, fine- to 
medium-grained arkosic arenites and wackes with interbedded siltstone, shale, and subordinate pebbly 
conglomerate. The conglomerate displays a bedded to massive texture with localized cross lamination, 
parallel lamination, and bioturbation. 

The Vaqueros Formation has yielded numerous vertebrate localities throughout California, including one 
locality within the field that yielded a Cetacea (whale) specimen near Little Sespe Creek. Additional ver-
tebrate localities have been recorded in Los Angeles, Orange, Santa Barbara, San Luis Obispo, Kern, Mon-
terey, San Mateo, and San Benito Counties. Recovered specimens include seal, whale, hippopotamus-
like mammal, artiodactyl, horse, Megalodon shark, camel, and a seal-like mammal. In addition, the Vaqueros 
Formation has yielded hundreds of invertebrate fossil localities throughout central and Southern Cali-
fornia, which yielded specimens characteristic of the Vaqueros Fauna (Clifford and DeBusk, 2014b). 

Rincon Formation 

The early Miocene marine Rincon Formation (Tr, Trs) is exposed in the western and central field, where 
it is conformably underlain by the Vaqueros Formation and conformably overlain by the Monterey For-
mation. The Vaqueros Formation encompasses 2,760 acres within the field boundaries. The Rincon For-
mation is discontinuously exposed as it extends from the southern Santa Ynez Mountains and Channel 
Islands to the area north of Fillmore. In the vicinity of the field’s area of study, the unit is approximately 
850 feet thick. The unit is composed of massive gray micaceous marine shale and mudstone with local 
rust-colored dolomitic and limonitic concretions. Thin beds of fine-grained sandstone with abundant 
molluscan fauna, which are likely interfingered deposits of the Vaqueros Formation, are locally present 
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near the stratigraphic top of the unit. The Rincon Formation was deposited in a predominantly deep 
marine environment during a period of transgression. 

The Rincon Formation has produced at least one vertebrate locality within western Ventura County near 
Ojai, which yielded a specimen of baleen whale. Other vertebrate specimens have been recovered from 
the Rincon Formation, including a locality in eastern Santa Barbara County, which yielded fossils of shark 
and rodent. In addition, the Rincon Formation has yielded over 100 microfossil and invertebrate 
localities, including numerous taxa of foraminifera, bivalve, and gastropod as well as sea cucumber. 
Although few vertebrates have been found in this deposit, the abundant invertebrate fossils produced in 
the Rincon Formation indicate favorable conditions for fossil preservation (Clifford and DeBusk, 2014b). 

Monterey Formation 

A description of the late Miocene Monterey Formation can be found in EIR Section 10.9.3.1 of the pro-
grammatic level analysis. The Monterey Formation encompasses 7,543 acres within the western portion 
of the Sespe field area of study, where it is also referred to as the Modelo Formation. 

The stratigraphy of the Monterey Formation is regionally variable, with many localized formal and 
informally named members. As a result, correlation of members is typically based on microfossils rather 
than lithology. At the type section, the basal member of the Monterey Formation consists of sandstone, 
sandy shale, and calcareous shale unconformably overlying granodiorite bedrock. The middle member 
consists of thinly bedded porcelaneous and siliceous shale and chert, and the upper member is primarily 
composed of diatomite and diatomaceous shale. In the vicinity if the field, four members are recog-
nized. The lower shale member (Tml) consists of white to tan, fissile, moderately friable, thinly bedded 
shale. The lower shale member is locally calcareous and diatomaceous with interbedded thin deposits 
and laminae of resistant brown siliceous shale and tan dolomite. The lower sandstone member (Tmss) is 
comprised of tan to brown, moderately lithified and semifriable, fine- to medium-grained, thickly 
bedded arkosic sandstone. The lower sandstone member locally intercalates with dark brown siltstone 
and claystone. The upper shale member (Tm) is composed of white, thinly bedded, brittle resistant 
siliceous shale. The upper sandstone member (Tmsu) is tan moderately friable arkosic sandstone, similar 
to the upper middle member. 

Within Southern California, localities in the Monterey Formation near Lompoc, Santa Barbara, San Cle-
mente, the Santa Monica Mountains, and Palos Verdes have been especially rich in marine mammals, 
sharks, and foraminifera. In many cases, fossilized remains within the Monterey Formation, such as 
Cetacea (whale and dolphin), Chondrichthyes (cartilaginous fish), and Osteichthyes (bony fish), are 
remarkably well preserved and have previously yielded fully articulated specimens. Typically, the 
specimens within the Monterey Formation have been recovered from within the diatomite and shale 
deposits, but the limestone and sandstone beds also have yielded abundant remains. In addition, the 
deposit has yielded numerous species of scientifically significant invertebrates, foraminifera, and plants, 
such as kelps and other large soft-bodied seaweeds (Clifford and DeBusk, 2014b). 

Sisquoc Formation 

The lower portion of the Sisquoc Formation (Tsql) encompasses 40 acres within the extreme south-
eastern portion of the field and is exposed only within the buffer zone area. The late Miocene to early 
Pliocene Sisquoc Formation is 500 to 1000 feet thick marine deposit that extends from eastern Ventura 
County to western Santa Barbara County. The unit was named for its type section on the Sisquoc River, 
near Santa Maria in Santa Barbara County and may also be referred to locally as either the Santa Marga-
rita Formation or as part of the Modelo Formation. Within the field, the lower member is composed of 
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dark to light gray mudstone and shale, with thin beds of light gray to tan, platy, diatomaceous and 
siliceous shale. The shale and mudstone texture range from brittle and fractured to soft. In addition, 
there are local interbeds of calcareous deposits, dolomite, and pebble conglomerate, the latter of which 
contains abundant angular siliceous clasts derived from the underlying Monterey Formation. The 
Sisquoc Formation has yielded at least five vertebrate localities according to the UCMP, which produced 
fossils of walrus, seal, whale, shark, as well as fish fragments, and several type specimens for bird spe-
cies. All of the UCMP vertebrate localities were reported within Santa Barbara County; the database has 
no record of vertebrate fossils for the Sisquoc Formation in Ventura County. In addition, foraminifera, 
diatoms, radiolarians, sponges, and mollusks are common within the fine-grained deposits (Clifford and 
DeBusk, 2014b). 

Pico Formation 

The Pico Formation (QTpm) is briefly described in EIR Section 10.9.3.1 of the programmatic level analy-
sis. It encompasses three acres within the extreme southern portion of the field’s area of study and is 
exposed only within the buffer zone area. The Pico Formation extends from central Ventura County to 
northeastern Los Angeles County; however, most of the exposures occur between the cities of Fillmore 
and San Fernando. The Pico Formation interfingers with both the overlying Saugus Formation and 
underlying Towsley Formation and is as much as 2,000 feet thick in the Ventura Basin. An unspecified 
mammal bone fragment and 53 species of invertebrate fossils were recovered from a silty sandstone 
deposit near the community of Valencia, approximately 30 miles from the Sespe field’s area of study 
(Clifford and DeBusk, 2014b). 

Saugus Formation 

The Saugus Formation (QTs) is described in EIR Section 10.9.3.1 of the programmatic level analysis. It 
encompasses 90 acres within the southern portion of the Sespe field. The Saugus Formation contains a 
lower member referred to as the Sunshine Range Member and an unnamed upper member, which are 
separated by an unconformity. Its total thickness is unknown, but oil well data indicate that it can be as 
much as 12,000 feet thick (Clifford and DeBusk, 2014b). 

Quaternary Older Alluvial Deposits 

These deposits are described in EIR Section 11.9.3.1 in the Wilmington field analysis. Within the Sespe 
field, Quaternary older alluvial deposits (Qoa, Qog) of middle to late Pleistocene age are limited to expo-
sures along Sespe Creek. The Quaternary older alluvial deposits encompass 56 acres within the Sespe. 
Near the Sespe field, the alluvial deposits consist of older dissected terraces, which are moderately 
indurated and are composed of gravel- to boulder-sized clasts in a sandy, silty matrix. The Quaternary 
older alluvial deposits were likely derived from erosion of the Topatopa Mountains and drainage of 
Sespe Creek and the Santa Clara River. 

Quaternary alluvial, fluvial, and lacustrine deposits of Pleistocene age have proven to yield significant 
vertebrate fossil localities throughout Ventura County. Localities from southern and western portions of 
the county yielded specimens of terrestrial mammals such as mammoth, horse, bison, and elephant. In 
addition, the LACM reports that the remains of a fossil horse were recovered from a locality within Quater-
nary older alluvium in Simi Valley, south of the field. Some Pleistocene-age alluvial deposits within the 
field are composed of coarse-grained material, which is not typically conducive to the preservation of 
fossils. For example, alluvial fan deposits or coarse-grained surficial Quaternary deposits derived from 
the local igneous or metamorphic rocks are unlikely to contain fossils; however, older finer-grained allu-
vial sediments may contain significant paleontological resources (Clifford and DeBusk, 2014b). 
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Quaternary Alluvial Deposits 

Quaternary alluvial deposits are described in EIR Section 10.9.3.1 of the programmatic level analysis. 
These deposits encompass 488 acres within the Sespe field. The Holocene age unconsolidated sedi-
ments in the field were deposited as alluvial gravel, sand, silt of canyon floodplains (Qa), gravel and sand 
of major stream channels (Qg), and landslide deposits (Qls). Anthropogenic deposits such as artificial fill 
are also mapped. No previously recorded fossils have been documented from within Quaternary 
alluvium in the field. Holocene-age alluvial deposits, particularly those younger than 5,000 years old, are 
generally too young to contain fossilized material, but they may overlie sensitive older deposits (e.g., 
Sespe Formation, Monterey Formation, Pleistocene age alluvium) at an unknown depth (Clifford and 
DeBusk, 2014b). 

Museum Records Search Results 

The LACM reports that there is one previously recorded vertebrate fossil locality directly within the 
Sespe field, which yielded a specimen of whale from the Vaqueros Formation. In addition, collections 
records indicate that at least eight more vertebrate localities have been recovered nearby from within 
the Sespe Formation, Rincon Formation, Monterey Formation, and Pleistocene age Quaternary alluvial 
deposits. These localities yielded fossil specimens of large terrestrial mammals, such as carnivores, 
primates, and ungulates, as well as marine mammals, fish, birds, rodents, and reptiles. 

In addition to the above, a review of online museum collections records maintained by the UCMP 
revealed that at least 25 additional vertebrate localities from the Coldwater Formation, Sespe Forma-
tion, Monterey Formation, and Pleistocene age Quaternary alluvial deposits have been documented pre-
viously within Ventura County. Records retrieved from the UCMP database do not provide the exact 
locations of recovered fossil specimens; only a rough description of the locality is given. Therefore, 
locality queries were performed for the entirety of Ventura County. In addition to specimens already 
reported from other museums, the UCMP localities yielded additional taxa of fossil ungulate, saber-
tooth cat, primate, seal, rhinoceros, mammoth, bison, and rodent (Clifford and DeBusk, 2014b). 

Paleontological Resource Potential for Geologic Units within the Area of Analysis 

Based on the literature review and museum records search results, the geologic units underlying the 
project area have a recommended paleontological resource potential ranging from low to very high in 
accordance to BLM’s PFYC and USFS’ FYPC ranking systems. The Sespe, Vaqueros, and Monterey Forma-
tions mapped within the project have a very high paleontological resource potential recommendation 
(Class 5) because they have proven to yield an abundant and diverse vertebrate fauna in the vicinity of 
the project area and throughout California. The Coldwater, Rincon, Sisquoc, Pico, and Saugus formations 
mapped within the project area have a high recommended paleontological resource potential (Class 4) 
because they have proven to consistently yield significant vertebrate fossils in the vicinity of the project 
area and elsewhere. The Quaternary older alluvial deposits and Cozy Dell Formation, which underlie a 
portion of the project area, are known to yield intermittent vertebrate fossils, and as a result, a moder-
ate paleontological resource potential (PFYC Class 3) is recommended. The Matilija Formation is recom-
mended to have a low paleontological resource potential (Class 2). In addition, Holocene-age Quater-
nary alluvial deposits have a low paleontological resource potential recommendation (Class 2) because 
they are generally too young to preserve fossilized remains; however, these alluvial deposits may 
shallowly overlie older intact fine-grained Eocene to Pliocene sediments. Therefore, their sensitivity is 
recommended to be low to high, increasing with depth. The geologic units underlying the project area 
and their determined sensitivity ratings are shown in Table 11.9-3 and depicted in Figure 11.9-2. 
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Table 11.9-3. Geologic Units in the Area of Analysis and Recommended Paleontological Sensitivity 

Geologic Unit* Map Abbreviation Age Typical Fossils 
Potential Fossil 

Yield Classification 

Matilija Formation Tma, Tmasl Middle Eocene Mollusks; ichnofossils Class 2: Low 

Cozy Dell Formation  Tcd Middle Eocene Invertebrates; 
foraminifera; fish scales 

Class 3a: Moderate 

Coldwater Formation Tcw, Tcww Middle Eocene Invertebrates; 
microfossils, vertebrates 

Class 4a: High, 
exposed 

Sespe Formation Tsp Late Eocene to 
early Miocene 

Mammals, birds, rodents, 
and reptiles 

Class 5a: Very high, 
exposed 

Vaqueros Formation  Tvq Early Miocene Marine and terrestrial 
mammals; invertebrates 

Class 5a: Very high, 
exposed 

Rincon Formation Tr, Trs Early Miocene Mollusks; foraminifera; 
vertebrates, including 
whale, shark, and rodent 

Class 4a: High, 
exposed 

Monterey Formation Tml, Tmss, Tm, 
Tmsu 

Middle to late 
Miocene 

Marine mammal, shark, 
fish, birds; invertebrate; 
plants 

Class 5a: Very High, 
exposed 

Sisquoc Formation Tsql Late Miocene to 
early Pliocene 

Marine mammal, shark, 
fish, birds; invertebrate; 
micro-plant fossils 

Class 4a: High, 
exposed 

Pico Formation QTpm Pliocene Marine mammal, bird Class 4a: High, 
exposed 

Saugus Formation  QTs Pliocene to 
Pleistocene 

Terrestrial mammals, 
rodents, reptiles; 
mollusks 

Class 4a: High, 
exposed 

Quaternary older alluvium Qoa, Qog Middle to late 
Pleistocene 

Terrestrial mammals Class 3a: Moderate 

Quaternary alluvium Qa, Qg, Qls, af Holocene None Class 2: Low 

*Geology taken from Dibblee and Ehrenspeck (1990, 1991, 1996a, 1996b). 

11.9.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria for ground-disturbing activities within the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields are identical to that found in the programmatic level analysis in 
EIR Section 10.9.4. 

Impact significance criteria are derived from questions posed in State CEQA Guidelines Appendix G, a 
sample Initial Study Checklist form issued by the Natural Resources Agency. For purposes of this EIR, 
impacts are considered significant if a project would directly or indirectly destroy a unique paleontological 
resource or site. 

11.9.5 Impact Analysis and Mitigation Measures 

The paleontological resources sensitivity ranges from low to very high at the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields, and significant fossils finds have been recorded in the fields and in nearby areas. 
The following mitigation measures would apply to these fields. 

MM PALEO-1a  Inventory Require Information and Evaluate Paleontological Resources. (Full text in EIR 
Section 10.9.5.) 

MM PALEO-1b Develop Paleontological Resource Mitigation Plan. (Full text in EIR Section 10.9.5.) 
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MM PALEO-1c  Retain Qualified Paleontological Resources Staff. (Full text in EIR Section 10.9.5.) 

MM PALEO-1d  Conduct a Paleontological Resources Worker Environmental Awareness Program. (Full 
text in EIR Section 10.9.5.) 

MM PALEO-1e Monitor Earth Disturbing Activities for Paleontological Resources. (Full text in EIR Section 
10.9.5.) 

MM PALEO-1f Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth Dis-
turbing Activities. (Full text in EIR Section 10.9.5.) 

MM PALEO-1g Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities. (Full text in EIR Section 10.9.5.) 

MM PALEO-1h Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities. (Full text in EIR Section 10.9.5.) 

11.9.5.1 Study Region 1: Wilmington Oil and Gas Field 

The known paleontological resources and sensitivity in the Wilmington Oil and Gas Field are discussed 
above, in EIR Section 11.9.3.1, and in Section 6 of the Wilmington Oil and Gas Field Paleontological 
Resources Assessment provided in Appendix H. 

Paleontological resource sensitivity is low to high within onshore portions of the field, and is mostly 
unknown offshore. Therefore, because sensitivity may be high at any point in the field, important pale-
ontological resources are assumed to be present, and any earth-disturbing activities in the field would 
have potential to create a significant impact under CEQA. 

Mitigation for these potential direct impacts to paleontological resources are described above in EIR 
Section 11.9.5, and in Section 7 of the Wilmington Oil and Gas Field Paleontological Resources Assess-
ment provided in Appendix H. Mitigation measures for indirect impacts, such as those caused by ero-
sion, are addressed in other technical sections of this EIR, including surface water resources (EIR Section 
10.13.4) and air quality (EIR Section 10.3.4). Implementation of Mitigation Measures PALEO-1a through 
PALEO-1h, as defined above, would reduce adverse impacts to paleontological resources a level of less 
than significant (Class II). 

11.9.5.2 Study Region 1: Inglewood Oil and Gas Field 

The known paleontological resources and sensitivity in the Inglewood Oil and Gas Field are discussed 
above, in EIR Section 11.9.3.2. Paleontological resource sensitivity is low to high within the Inglewood 
Field. Therefore, because sensitivity may be high within in the field, important paleontological resources 
are assumed to be present, and any earth-disturbing activities in the field would have potential to create 
a significant impact under CEQA. 

Mitigation for these potential direct impacts to paleontological resources is described above in EIR Sec-
tion 11.9.5. Mitigation measures for indirect impacts, such as those caused by erosion, are addressed in 
other technical sections of this EIR, including Surface Water Resources (EIR Section 10.13.4) and Air 
Quality (EIR Section 10.3.4). Implementation of Mitigation Measures PALEO-1a through PALEO-1h, as 
defined above, would reduce adverse impacts to paleontological resources a level of less than significant 
(Class II). 
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11.9.5.3 Study Region 2: Sespe Oil and Gas Field 

The known paleontological resources and sensitivity in the Sespe Oil and Gas Field are discussed above, 
in EIR Section 11.9.3.3, and in Section 6 of the Sespe Oil and Gas Field Paleontological Resources Assess-
ment provided in Appendix H. 

Paleontological resource sensitivity is generally high to very high for almost all the field, with only small 
portions in the southwest and northwest corners and along Sespe Creek having low to moderate sensi-
tivity. Therefore, important paleontological resources are assumed to be present throughout the areas 
rated as moderate to high sensitivity, and any earth-disturbing activities in those areas would have 
potential to create a significant impact under CEQA. 

Mitigation for these potential direct impacts to paleontological resources is discussed above in EIR Sec-
tion 11.9.5, and in Section 7 of the Sespe Oil and Gas Field Paleontological Resource Assessment pro-
vided in Appendix H. Mitigation measures for indirect impacts, such as those caused by erosion, are cov-
ered in other technical areas, including surface water resources (EIR Section 10.13.4) and air quality (EIR 
Section 10.3.4). Implementation of Mitigation Measures PALEO-1a through PALEO-1h, as defined above, 
would reduce adverse impacts to paleontological resources a level of less than significant (Class II). 

11.9.6 Impact Significance Summary 

Overall, impacts to paleontological resources in the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields at the programmatic level are considered Class II. These impacts would be adverse but less than 
significant with implementation of Mitigation Measures PALEO-1a through PALEO-1h.  

Table 11.9-4. Summary of Impacts and Mitigation Measures – Paleontological Resources 

Impact PALEO-1. Destroy or disturb surface or near-surface significant paleontological resources 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class II if fossil bearing geologic units are present 
Class IV if no fossil bearing units are present 

Mitigation Measure(s) PALEO-1a: Inventory Require Information and Evaluate Paleontological Resources 
PALEO-1b: Develop Paleontological Resource Mitigation Plan 
PALEO-1c: Retain Project Qualified Paleontological Resources Staff 
PALEO-1d: Conduct a Paleontological Resources Worker Environmental Awareness Program 
PALEO-1e: Monitor Earth Disturbing Activities for Paleontological Resources 
PALEO-1f: Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth 
Disturbing Activities 
PALEO-1g: Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities 
PALEO-1h: Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities 
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11.10 Environmental Justice 

11.10.1 Introduction 

Only California Natural Resources Agency departments, boards, commissions, and bureaus are required 
to consider Environmental Justice during project review. This requirement does not apply to other 
divisions of State government and CEQA does not specifically require an evaluation of Environmental 
Justice per se. CEQA does, however, require consideration of a broad range of environmental topics that 
are relevant to the subject matter of Environmental Justice insofar as the environmental impacts of pro-
posed projects can sometimes fall disproportionately on low-income or minority communities. DOGGR 
has prepared this chapter for informational purposes to explore this important topic. 

This section describes the laws and regulations that govern environmental justice issues at a State level. 
It then presents a description of the existing minority and low-income population in and near the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields. Finally, the environmental justice analysis addresses 
whether the project would result in significant environmental impacts that disproportionately affect 
minority or low-income populations. The scoping comments received regarding Environmental Justice 
and considered in this analysis are identical to those summarized in EIR Section 10.10.1. Any relevant 
discussion and analysis in EIR Section 10.10 is incorporated herein to support conclusions about the sig-
nificance of impacts in Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.10.2 Regulatory Setting 

CEQA does not require the analysis of environmental justice impacts or provide significance criteria for 
any such impacts. However, the following California policy is assumed applicable in general. 

California Resources Agency Environmental Justice Policy (Government Code Section 65040.12 and 
Public Resources Code Section 71110). It is the policy of the Natural Resources Agency (Resources 
Agency) to promote the principles of environmental justice through the incorporation of such principles 
in all Resources Agency programs, policies, and activities. All Departments, Boards, Commissions, 
Conservancies, and Special Programs of the Resources Agency must consider environmental justice in 
their decision-making process if their actions have an impact on the environment, environmental laws, 
or policies (California, 2014a and 2014b). Actions that require environmental justice consideration 
include: adopting regulations; enforcing environmental laws or regulations; making discretionary 
decisions or taking actions that affect the environment; providing funding for activities affecting the 
environment; and, interacting with the public on environmental issues. The intent of this policy is to 
ensure that the public, including minority and low-income populations, are not discriminated against, 
treated unfairly, or experience disproportionate adverse impacts from environmental decisions. 

11.10.3 Affected Environment 

The U.S. Council on Environmental Quality (CEQ) Environmental Justice Guidance (1997) defines 
“minorities” as individuals who are members of the following population groups: American Indian or 
Alaskan Native, Asian or Pacific Islander, Black not of Hispanic origin, or Hispanic (CEQ, 1997). To provide 
the most conservative analysis, the total minority population has been calculated by subtracting the 
white alone, not Hispanic or Latino, population from the total population. 

The CEQ Environmental Justice Guidance defines “low-income populations” as populations with mean 
annual incomes below the annual statistical poverty level. For this analysis, low-income population was 
determined by using the U.S. Census data for persons “below poverty level.” CEQ and U.S. Environ-
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mental Protection Agency (EPA) guidance do not provide a discrete threshold for determining when a 
low-income population should be identified for environmental justice (CEQ, 1997; and EPA, 1998). 

For this analysis, an environmental justice population is identified when the percentage of minority or 
low-income population of the study area is greater than the percent minority or low-income population 
of the larger geographic jurisdiction within which it is located. For example, the greater geographic juris-
diction for a city would be the county as a whole and for a county it would be state as a whole. For a 
smaller area, such as a Census Tract, the greater geographic area would be the city (or county) within 
which it occurs. 

11.10.3.1 Study Region 1: Wilmington Oil and Gas Field 

Communities in the Wilmington Oil and Gas Field include the cities of Long Beach, Signal Hill, and Carson 
within Los Angeles County. The minority and low-income population percentages for these local com-
munities are provided in Table 11.10-1. Shaded cells indicate where the percentage of minority or low-
income population is greater than the respective larger comparative geographic area. These areas iden-
tify communities or tracts of concern with regard to environmental justice. 

Table 11.10-1. U.S. Census 2008-2012 ACS Environmental Justice Demographics, Study Region 1 – 
Wilmington Oil and Gas Field Area 

Geography 
Total  

Population 

Minority Population 
Percent of  

Total Population 
Low-Income Persons Percentage 

Los Angeles County 9,840,024 7,108,419 72.2% 17.1% 

Los Angeles  3,804,503 2,713,987 71.3% 21.2% 

Tract 2941.10 4,853 4,683 96.5% 12.2% 

Tract 2941.2 2,767  2,767 100.0% 22.8% 

Tract 2942 5,069 4,649  91.7% 13.4% 

Tract 2943.01 2,459 2,256  91.7% 17.1% 

Tract 2943.02 5,699 5,429  95.3% 18.9% 

Tract 2945.10 4,514 4,479  99.2% 25.5% 

Tract 2945.20 3,956 3,677  92.9% 29.1% 

Tract 2946.10 4,051 3,946  97.4% 26.3% 

Tract 2946.20 4,401 4,246  96.5% 18.5% 

Tract 2947.01 3,177 3,139  98.8% 33.3% 

Tract 2948.10 4,515 4,415  97.8% 33.4% 

Tract 2948.20 3,648 3,566  97.8% 45.6% 

Tract 2948.30 3,877 3,786  97.7% 43.5% 

Tract 2949 3,008 2,830  94.1% 38.9% 

Tract 2951.03 5,118 2,539  49.6% 11.3% 

Tract 5436.04 5,549 5,055  91.1% 11.1% 

Tract 5437.03 3,688 3,372  91.4% 5.2% 

Tract 5439.05 4,653 4,565  98.1% 11.6% 

Tract 5728 1,038 752  72.4% 53.5% 

Tract 5775 31 0 0% 54.8% 

Tract 5775.04 1,126 233  20.7% 4.7% 

Tract 5776.04 1,217 264  21.7% 7.0% 

Tract 9800.14 104 0 0% 31.7% 

Tract 9800.15 315 263  83.5% 53.4% 
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Table 11.10-1. U.S. Census 2008-2012 ACS Environmental Justice Demographics, Study Region 1 – 
Wilmington Oil and Gas Field Area 

Geography 
Total  

Population 

Minority Population 
Percent of  

Total Population 
Low-Income Persons Percentage 

Tract 9800.31 1,015 646  63.6% 0% 

Tract 9800.33 4 3 75.5% 0% 

Long Beach 463,589 329,063 71.0% 20.2% 

Tract 5729.00 5,884 5,747 97.7% 29.4% 

Tract 5730.02 4,165 3,983  95.6% 44.3% 

Tract 5730.03 2,174 1,745  80.3% 30.9% 

Tract 5730.04 5,128 4,817  93.9% 39.7% 

Tract 5732.02 5,978 5,792  96.9% 28.4% 

Tract 5733.00 4,267 4,130  96.8% 43.0% 

Tract 5751.02 4,643 4,384  94.4% 39.5% 

Tract 5752.01 5,026 4,934  98.2% 28.1% 

Tract 5752.02 5,040 4,819  95.6% 36.4% 

Tract 5753.00 4,869 4,750  97.6% 35.8% 

Tract 5754.01 5,104 4,855  95.1% 36.5% 

Tract 5754.02 3,643 3,539  97.1% 31.9% 

Tract 5758.01 2,596 2,336  90.0% 38.8% 

Tract 5758.02 4,857 4,362  89.8% 31.2% 

Tract 5758.03 2,500 2,217  88.7% 37.6% 

Tract 5759.01 3,093 2,724  88.1% 37.6% 

Tract 5759.02 4,702 3,003  63.9% 32.8% 

Tract 5760.01 5,034 2,522  50.1% 12.8% 

Tract 5762.00 6,192 4,535  73.2% 32.8% 

Tract 5763.01 4,659 3,972  85.3% 26.0% 

Tract 5763.02 3,990 3,727  93.4% 46.7% 

Tract 5764.01 5,003 4,809  96.1% 40.0% 

Tract 5764.02 4,802 4,628  96.4% 46.7% 

Tract 5764.03 5,530 5,223  94.4% 35.5% 

Tract 5765.01 3,302 2,437  73.8% 29.2% 

Tract 5765.02 4,993 4,031  80.7% 19.4% 

Tract 5765.03 4,334 3,441  79.4% 37.3% 

Tract 5766.01 4,480 2,194  49.0% 17.9% 

Tract 5766.02 3,808 1,475  38.7% 9.5% 

Tract 5767.00 4,393 1,162  26.5% 3.15% 

Tract 5768.01 3,713 2,302  62.0% 24.8% 

Tract 5768.02 4,015 1,861  46.4% 12.7% 

Tract 5769.01 5,459 4,799  87.9% 31.9% 

Tract 5769.03 4,090 3,494  85.4% 26.0% 

Tract 5769.04 2,942 2,042  69.4% 26.6% 

Tract 5770.00 7,011 3,802  54.2% 20.4% 

Tract 5771.00 6,366 2,320  36.4% 10.0% 

Tract 5772.00 5,281 1,610  30.5% 12.3% 

Tract 5773.00 5,327 1,412  26.5% 11.8% 
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Table 11.10-1. U.S. Census 2008-2012 ACS Environmental Justice Demographics, Study Region 1 – 
Wilmington Oil and Gas Field Area 

Geography 
Total  

Population 

Minority Population 
Percent of  

Total Population 
Low-Income Persons Percentage 

Tract 5774.00 2,724 713  26.2% 5.8% 

Tract 5775.01 3,365 504  15.0% 7.5% 

Tract 5776.03 8,747 2,031  23.2% 9.0% 

Signal Hill 10,963 8,166  74.5% 14.0% 

Carson 91,937 85,419  92.9% 8.5% 

Tract 5437.02 6,921 6,420 92.8% 9.0% 

Note: Shaded cells indicate where the percentage of minority or low-income population is greater than the respective larger comparative geographic 
area. 

Source: U.S. Census Bureau, 2014a and 2014b. 

11.10.3.2 Study Region 1: Inglewood Oil and Gas Field 

Communities in the Inglewood Oil and Gas Field vicinity include the cities of Culver City, Inglewood, and 
Los Angeles, all within Los Angeles County. The minority and low-income population percentages for 
these local communities are provided in Table 11.10-2.  

Table 11.10-2. U.S. Census 2008-2012 ACS Environmental Justice Demographics, Study Region 1 – 
Inglewood Oil and Gas Field Area 

Geography 
Total  

Population 

Minority Population 
Percent of  

Total Population 
Low-Income Persons Percentage 

Los Angeles County 9,840,024 7,108,419 72.2% 17.1% 

Tract 2360 4,112 3,528 85.8% 6.4% 

Tract 7030.02 7,231 62,80 86.8% 4.2% 

Tract 7031 5,138 4,831 94.0% 8.8% 

Los Angeles  3,804,503 2,713,987 71.3% 21.2% 

Tract 2351 4,473 4,264 95.3% 10.5% 

Tract 2364 4,713 4,643 98.5% 8.1% 

Tract 2699.03 3,722 2,485 66.8% 14.7% 

Tract 2699.05 2,777 2,224 80.1% 7.8% 

Culver City 38,949 20,308 52.1% 7.1% 

Tract 7024 4,039 2,028 50.2% 5.6% 

Tract 7025.01 5,184 2,023 39.0% 5.5% 

Tract 7025.02 4,346 2,384 54.9% 5.2% 

Tract 7026 6,162 2,863 46.5% 3.7% 

Tract 7027 3,481 1,506 43.3% 3.2% 

Tract 7028.01 5,144 3,156 61.4% 10.4% 

Tract 7030.01 5,583 3,436 61.5% 9.2% 

Inglewood 110,225  106,307  96.4% 20.1% 

Note: Shaded cells indicate where the percentage of minority or low-income population is greater than the respective larger comparative geographic 
area. 

Source: U.S. Census Bureau, 2014a and 2014b. 
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11.10.3.3 Study Region 2: Sespe Oil and Gas Field 

Communities near the Sespe Oil and Gas Field are the cities of Fillmore, Santa Paula, and Piru (unincor-
porated) in Ventura County. The minority and low-income population percentages for these local com-
munities are provided in Table 11.10-3. 

Table 11.10-3. U.S. Census 2008-2012 ACS Environmental Justice Demographics, Study Region 2 – 
Sespe Oil and Gas Field Area 

Geography 
Total  

Population 

Minority Population 
Percent of  

Total Population 
Low-Income Persons Percentage 

Ventura County 822,794 422,362 51.4% 10.3% 

San Buenaventura (Ventura) 106,273 42,816 40.3% 10.6% 

Tract 1 611 105 17.2% 19.1% 

Fillmore 14,961 11,946 79.8% 14.3% 

Tract 3.02 6,619 4,729 71.7% 12.0% 

Tract 3.04 5,011 4,046 80.7% 16.3% 

Santa Paula 29,461 23,874 81.0% 17.3% 

Ojai 7,499 1,603 21.4% 10.4% 

Meiners Oaks 3,739 1,433 38.3% 8.6% 

Mira Monte 7,436 1,479 19.9% 10.7% 

Oak View 4,337 1,410 32.5% 7.4% 

Piru 1,825 1,655 90.7% 15.0% 

Note: Shaded cells indicate where the percentage of minority or low-income population is greater than the respective larger comparative geographic 
area. 

Source: U.S. Census Bureau, 2014a and 2014b. 

11.10.4 Impact Methodology and Significance Criteria 

In analyzing potential environmental justice impacts, this section uses the minority and low-income 
demographic data provided in Tables 11.10-1 and 11.10-2, as reported in the U.S. Census. For this analy-
sis, a potential environmental justice population exists when the percentage of minority and low-income 
population of the potentially affected area is greater than the percentage of the same populations in the 
larger geographic region in which they are located. 

CEQA does not does not require the analysis of environmental justice impacts and does not provide spe-
cific guidance or thresholds for determining the level of significance of environmental justice impacts. 
The impact analysis methodology and significance criteria used in this chapter are consistent with those 
identified under federal law (Executive Order 12898) and are based on guidance provided in two docu-
ments: Environmental Justice: Guidance Under the National Environmental Policy Act (Council on Envi-
ronmental Quality [CEQ], 1997), Guidance for Incorporating Environmental Justice Concerns in EPA’s 
Compliance Analyses (Environmental Protection Agency [EPA] 1998), and EPA’s Toolkit for Assessing 
Potential Allegations of Environmental Injustice (EPA, 2004). This guidance has been used in the absence 
of State guidance. 

This analysis considers if identified environmental justice populations would bear a disproportionate 
amount of significant impacts from approved well stimulation activities. For determining the significance 
of environmental justice impacts under CEQA within the analysis provided below, environmental justice 
impacts have been identified if: 

 Significant impacts would disproportionately affect minority or low-income populations. 
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11.10.5 Impact Analysis and Mitigation Measures 

Programmatic level environmental impacts from well stimulation at the Wilmington, Inglewood, and Sespe 
Oil and Gas Fields are discussed for all resource topic analyses in this EIR chapter. The reader should 
consider significant impacts identified in those analyses that could affect the populations of concern. 

The following programmatic level analysis is specific to the locations of minority or low-income popula-
tion of concern (as highlighted in Tables 11.10-1 and 11.10-2) relative to the locations of the Wilming-
ton, Inglewood, and Sespe Oil and Gas Fields. One impact has been identified relative to environmental 
justice: 

11.10.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact EJ-1 Disproportionately affect minority or low-income populations 

As identified in Table 11.10-1, 47 of 69 U.S. Census tracts in or directly adjacent to the Wilmington Oil 
and Gas Field contain minority and low-income populations of concern. Many tracts have a minority 
population above 90 percent, exceeding the respective Cities of Los Angeles and Long Beach minority 
percentages by over 20 percent. Additionally, many tracts show a low-income population exceeding the 
respective Cities of Los Angeles and Long Beach low-income percentages by over 20 percent. 

In considering the potential for environmental justice impacts at the Wilmington Oil and Gas Field, it 
must be noted the location of this mature oil field is based on the location of underground oil and gas 
resources. This field was developed starting in 1939 and the location of underground resources dictated 
where the field was developed. 

As discussed in EIR Section 11.0, as the Wilmington Oil and Gas Field is depleted, oil and gas production 
and new well drilling is anticipated to decline over the next 10 years at the field, with no more than 100 
new wells drilled per year. Well stimulation techniques are anticipated to be used for well completion 
on up to 53 percent of new production wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation 
and acid fracturing are not anticipated to be used for well completion during future operations. In addi-
tion to new wells, well stimulation of existing wells also may occur on a limited basis at the THUMS/Long 
Beach Unit, but is not anticipated to occur elsewhere in the field. 

Implementation of DOGGR’s proposed permanent regulations for well stimulation would reduce poten-
tial impacts. In addition, feasible programmatic level mitigation for reducing environmental impacts of 
well stimulation at the Wilmington Oil and Gas Field is identified in the analyses presented in this EIR 
chapter. 

While oil and gas production and new well drilling are anticipated to decline over the next 10 years at 
the Wilmington Oil and Gas Field, a number of wells would be stimulated in the field. Many areas in and 
adjacent to the field include high levels of minority and low-income populations (refer to Table 11.10-1). 
Should well stimulations in the field have significant impacts, these could disproportionally affect 
minority and low-income populations. However, well stimulations at the THUMS/Long Beach Unit would 
not be immediately adjacent to populations and it is anticipated that impacts to populations would be 
less than significant. 

All mitigation measures in this EIR reduce significant environmental impacts associated with well stimu-
lation activities. Proposed Mitigation Measure EJ-1a would allow DOGGR to track the locations of well 
stimulation applications and identify the number of well stimulations permitted outside of areas con-
taining affected environmental justice populations as compared to well stimulations permitted within 
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such areas. Implementation of this measure, in conjunction with other mitigation measures identified in 
this EIR, would reduce the environmental justice impact. If the analysis reveals that impacts are signifi-
cant and disproportionately falling on populations of concern, DOGGR would consider strategies to 
address this impact. This could include not permitting well stimulations in Wilmington Oil and Gas Field 
that would be out of proportion in number to well stimulations permitted in areas with populations not 
meeting the environmental justice criteria; imposing additional requirements that reduce significant 
impacts to less than significant, or other approaches not yet identified. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 

11.10.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact EJ-1 Disproportionately affect minority or low-income populations 

The City of Inglewood has a higher percentage of minority residents as compared to the population of 
Los Angeles County as a whole. Data for areas to the south of field, such as Culver City, do not show a 
disproportionate minority or low-income population. As identified in Table 11.10-2, nine of 14 U.S. 
Census tracts in or directly adjacent to the Inglewood Oil and Gas Field contain minority populations of 
concern and three of the Census tracts contain low-income populations of concern. Several tracts and 
the City of Inglewood have a minority population above 90 percent. However, in tracts having a low-
income population exceeding the level found in the larger geographic area, the percentage only slightly 
exceeds the threshold. 

Over the next 25 years, it is estimated that each year over 50 new production and injection wells would 
be drilled and up to 25 wells would be abandoned in Inglewood Oil and Gas Field. Hydraulic fracturing 
and high-rate gravel packing combined would be used on up to nearly 70 percent of the new production 
wells. Of these new production wells, no more than 25 percent would be hydraulically fractured, the 
remainder would be high rate gravel packed. Acid matrix stimulation and acid fracturing are not antici-
pated to be used for well completion during future operations in the field. In addition to new wells, well 
stimulation treatments would be used on fewer than 15 existing wells each year. 

Well stimulation activity may occur anywhere on the Inglewood Oil and Gas Field. Due to the size of the 
field, it is likely that not all well stimulation would occur near areas with minority or low-income popula-
tions of concern, but would be throughout the field. Also, impacts may not be significant if they did 
occur. All mitigation measures in this EIR reduce significant environmental impacts associated with well 
stimulation activities. Proposed Mitigation Measure EJ-1a would allow DOGGR to track the locations of 
well stimulation applications and identify the number of well stimulations permitted outside of areas 
containing affected environmental justice populations as compared to well stimulations permitted 
within such areas. Implementation of this measure, in conjunction with other mitigation measures iden-
tified in this EIR, would reduce the environmental justice impact. If the analysis reveals that impacts are 
significant and disproportionately falling on populations of concern, DOGGR would consider strategies 
to address this impact. This could include not permitting well stimulations in Wilmington Oil and Gas 
Field that would be out of proportion in number to well stimulations permitted in areas with popula-
tions not meeting the environmental justice criteria; imposing additional requirements that reduce sig-
nificant impacts to less than significant, or other approaches not yet identified. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 
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11.10.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact EJ-1 Disproportionately affect minority or low-income populations 

As shown in Table 11.10-3, the immediate area around the Sespe Oil and Gas Field (Tracts 1, 3.02, and 
3.04) does not contain a significant minority or low-income population. Tract 1 only contains 105 
persons. Tracts 3.02 and 3.05, while containing a fairly large population, slightly exceed the minority and 
low-income percentages of the City of Fillmore, of which they are part. However, these tracts contain 
the majority of Fillmore’s population. When compared to the larger geographic area, the minority per-
centage of these two tracts exceeds by more than 20 percent that of adjacent City of Ventura and of 
Ventura County. 

As with other existing oil and gas fields, the location of this mature oil field is based on the location of 
underground oil resources. 

As discussed in EIR Section 11.0, it is anticipated that a similar or slightly reduced level of production, 
well stimulation, and abandonment will occur over the next 25 years in the Sespe Oil and Gas Field com-
pared to current levels of activity. No well stimulation treatments are expected to be requested for 
already existing wells within the field. Acid matrix stimulation and acid fracturing are not anticipated to 
be used for well completion during future operations in the field. Implementation of DOGGR’s proposed 
permanent regulations for well stimulation treatments would reduce impacts. 

Implementation of DOGGR’s proposed permanent regulations for well stimulation treatments would 
reduce potential impacts. In addition, feasible programmatic level mitigation for reducing environmental 
impacts of well stimulation at the Sespe Oil and Gas Field is identified in the analyses presented in this 
EIR chapter. 

While oil and gas production and new well drilling are anticipated to decline over the next 10 years at 
the Sespe Oil and Gas Field, a number of new wells would be stimulated in the field and about 8,000 
feet of new pipeline is planned. Areas in the vicinity of the field include high levels of minority and low-
income populations (refer to Table 11.10-3), although they are not in close proximity to the field. Should 
well stimulations in the field have significant impacts, these could disproportionally affect minority and 
low-income populations. 

All mitigation measures in this EIR reduces significant environmental impacts associated with well stimu-
lation activities. Proposed Mitigation Measure EJ-1a would allow DOGGR to track the locations of well 
stimulation applications and identify the number of well stimulations permitted outside of areas con-
taining affected environmental justice populations as compared to well stimulations permitted within 
such areas. Implementation of this measure, in conjunction with other mitigation measures identified in 
this EIR, would reduce the environmental justice impact. If the analysis reveals that impacts are signifi-
cant and disproportionately falling on populations of concern, DOGGR would consider strategies to 
address this impact. This could include not permitting well stimulations in Wilmington Oil and Gas Field 
that would be out of proportion in number to well stimulations permitted in areas with populations not 
meeting the environmental justice criteria; imposing additional requirements that reduce significant 
impacts to less than significant, or other approaches not yet identified. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 
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11.10.6 Impact Significance Summary 

Table 11.10-4 provides a summary of impacts related to environmental justice. As shown, based on the 
review provided above, environmental justice impacts from well stimulation activities are unknown at a 
programmatic level at the Wilmington, Inglewood, and Sespe Oil and Gas Fields.  

Table 11.10-4. Summary of Impacts and Mitigation Measures – Environmental Justice 

Impact EJ-1. Disproportionately affect minority or low-income populations 

Wilmington Oil and Gas Field  

Impact Significance  Unknown 

Mitigation Measure(s) EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

Inglewood Oil and Gas Field  

Impact Significance  Unknown 

Mitigation Measure(s) EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

Sespe Oil and Gas Field  

Impact Significance  Unknown 

Mitigation Measure(s) EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 
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11.11 Geology, Soils, and Mineral Resources 

11.11.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Geology, Soils and Mineral Resources. It also includes analysis of tsunami risk for Wilming-
ton Oil and Gas Field. EIR Section 11.11.2 presents relevant regulations and standards associated with 
this analysis. EIR Section 11.11.3 provides a description of the affected environment for Geology, Soils 
and Mineral Resources that is associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 
EIR Section 11.11.4 provides the impact methodology and criteria used for this analysis, and EIR Section 
11.11.5 describes the impacts associated with well stimulation treatments in these two fields, including 
proposed mitigation measures. EIR Section 11.11.6 provides a summary of the impacts identified and 
their significance, as detailed in EIR Section 11.11.5. Please refer to EIR Chapter 12 for the evaluation of 
project alternatives, and EIR Section 13.3.13 for the evaluation of cumulative impacts associated with 
Geology, Soils and Mineral Resources. The scoping comments that were received on the EIR as related 
to Geology, Soils and Mineral Resources that have been considered in this analysis are identical to those 
summarized in EIR Section 10.11.1 (Geology, Soils and Mineral Resources, Introduction). Any relevant 
discussions and analyses in EIR Sections 10.11 (Geology, Soils, and Mineral Resources) and 10.6 (Coastal 
Processes and Marine Water Quality) are incorporated herein to support conclusions about the signifi-
cance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.11.2 Regulatory Setting 

As discussed above, the following summarizes the applicable laws and regulations within the Wilming-
ton, Inglewood, and Sespe Oil and Gas Fields that apply to potential impacts with regard to geology, 
soils, and mineral resources. 

11.11.2.1 Federal Regulations 

EIR Section 10.11.2.1 presents federal regulations, which are applicable to the Wilmington, Inglewood, 
and Sespe Oil and Gas Fields. The following additional federal regulations are presented for the Sespe 
Oil and Gas Fields, because most of the field is located on federal land. 

Mineral Leasing Act of 1920. The Mineral Leasing Act of 1920, as amended, authorizes and governs 
leasing of public lands for developing deposits of coal, phosphates, oil, gas and other hydrocarbons and 
sodium. This act enables the government to receive compensation from the lessee for the privilege of 
extracting minerals on federal public lands. This act also contains provisions for the division of royalties, 
provisions for petroleum production rights, provisions for coal leases, and payment to the government. 
Additionally, this Act authorizes the Secretary or appropriate agency head to grant rights-of-way (ROWs) 
for pipelines through federal lands, including United States Forest Service (USFS) and Bureau of Land 
Management (BLM)–managed public lands, for transportation of oil, natural gas, synthetic liquid or 
gaseous fuels. However, pipeline ROWs may not be granted on lands in the National Park System, lands 
held in trust for an Indian or Indian tribe, or lands on the outer continental shelf. 

Mineral Materials Act of 1947. The Minerals Materials Act of 1947, as amended, authorizes the USFS 
and BLM to sell mineral materials at fair market value and to grant free-use permits to government 
agencies and nonprofit organizations. The disposal of mineral materials from the public lands must 
conform with agency land use plans. Salable minerals include common varieties of sand, stone, crushed 
rock and gravel, pumice, pumicite, cinders, and ordinary clay. These commodities have relatively low 
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unit value, but may have high bulk commercial or industrial value and importance depending on their 
proximity to markets. Salables are used chiefly for roadways and other construction. 

11.11.2.2 State Regulations 

EIR Section 10.11.2.2 presents the State regulations that are applicable to the Wilmington, Inglewood, 
and Sespe Oil and Gas Fields. 

11.11.2.3 Local Regulations 

The following local regulations are presented for the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields. 

Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field (Los Angeles Basin) is located within Los Angeles County and com-
prises portions of the City of Los Angeles, City of Carson, and City of Long Beach. Each of these jurisdic-
tions is responsible for issuing building permits within oil fields of the Los Angeles Basin area. Incorpo-
rated cities generally are the local permitting agencies for portions of oil fields falling within their 
boundaries. Los Angeles County is the local permitting agency for portions of oil fields outside incorpo-
rated city boundaries Fire departments also may have authority for granting and reviewing building per-
mits. Real estate construction development within the Los Angeles Basin also must undergo review by 
the Construction-Plan Review Program of DOGGR. The program assists local permitting agencies that 
regulate land-use development by identifying and reviewing the status of oil wells near or beneath pro-
posed structures (DOGGR, 2003). 

City of Los Angeles. Appendix Chapter 1, Section 105.6.16 of the Los Angeles County Fire Code mandates 
the no person shall, drill, own, operate, or maintain any oil or natural gas well without a permit. The 
county fire department permit process regulates drilling and field operations in a manner that reduces 
the likelihood of harm to human health and the environment. The City of Los Angeles has established 
ordinances that regulate development of oil drilling districts within its jurisdiction. These ordinances 
stipulate land use zoning requirements in urbanized, nonurbanized, and offshore portions of the City 
(City of Los Angeles, Supplemental Use Districts, Section 13.01–13.15). 

The City of Los Angeles General Plan sets forth growth and development policies by providing a compre-
hensive long-range view of the City as a whole. The Safety and Conservation Element of the General Plan 
includes identification and analysis of the existing natural resources in the City. Policies of the Safety and 
Conservation Element include the preservation of mineral resources and the access to these resources. 
Conservation Element – Resource Management (Fossil Fuels) – Petroleum (Oil and Gas), Policy 1, con-
tinues to encourage energy conservation and petroleum product reuse, Policy 3 continues to protect 
neighborhoods from potential accidents and subsidence associated with drilling, extraction, and trans-
port operations, consistent with DOGGR Requirements (City of Los Angeles General Plan, Safety Ele-
ment, 1996 and Conservation Element, 2001). 

The City established Oil Drilling District procedures in 1948 to regulate production activities. Procedures 
have been amended numerous times and were revised in 1971, to include offshore drilling. The districts 
are established as overlay zones and are administered by the Department of City Planning with the assis-
tance of other City agencies. The City Oil Administrator of the Office of the City Administrative Officer is 
responsible for monitoring oil extraction activities and has the authority to recommend additional miti-
gation measures to the Planning Commission after an Oil Drilling District is established. The Planning 
Department Office of Zoning Administration issues and administers oil drilling permits and may impose 
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additional mitigation measures, as deemed necessary, after a permit has been granted, such as mea-
sures to address subsidence. 

The 'O' Oil Drilling supplemental use district provisions of the (Los Angeles Municipal Code Section 
13.01) were initially enacted in 1953. They delineate the boundaries within which surface operations for 
drilling, deepening, or operation of an oil well or related facilities are permitted, subject to conditions 
and requirements set forth in the code and by a Department of City Planning Zoning Administrator, the 
City of Los Angeles Fire Department, and the City's petroleum administrator of the Office of Administra-
tive and Research Services. The conditions protect surrounding neighborhoods and the environment 
from potential impacts (e.g., noise, hazard, spills, and visual blight). In addition, the Department of 
Water and Power monitors drilling operations to assure protection of water wells and aquifers. Property 
owners, including the City, receive oil production royalties from lands (e.g., City streets) that lie within 
oil drilling districts. (City of Los Angeles, 2000) 

Currently, the City of Los Angeles has approved a motion to review and develop regulatory controls over 
hydraulic fracturing in the City of Los Angeles (City of Los Angeles, 2014b). It has also requested the City 
Attorney to prepare and present an ordinance to change the zoning code to include a moratorium on 
hydraulic fracturing until regulatory controls have been developed (City of Los Angeles, 2014b). 

City of Carson (Los Angeles County Fire Department). Fire protection services within the City of Carson 
are provided by the Los Angeles County Fire Department (LACFD). The Petroleum Chemical Unit employs 
six inspectors managed by a Captain and Battalion Chief, who are tasked with enforcing the Los Angeles 
County Fire Code. They provide infrastructure design review and approval, as well as inspection services 
for oil infrastructure projects. The Petroleum Chemical Unit requires submittal of a Hazardous Materials 
Business Plan, including a Site Mitigation Plan, during the project approval process. Inspections include 
ensuring proper operation of all equipment and facilities. 

The Health Hazardous Materials Division of LACFD is responsible for protecting public health and the 
environment from accidental releases and improper handling, storage, transportation, and disposal of 
hazardous materials and wastes through coordinated efforts of inspections, emergency 
response, enforcement, and site mitigation oversight. The Health Hazardous Materials Division is a 
Certified Unified Program Agency and can administer the following programs throughout the County: (1) 
Hazardous Waste Generator Program; (2) Hazardous Materials Release Response Plans and Inventory 
Program; (3) California Accidental Release Prevention Program; (4) Above Ground Storage Tank Pro-
gram, and (5) Underground Storage Tank Program. In the event of an explosion onsite, the Health Haz-
ardous Material Division of the LACFD would respond (LACFD, 2014). All Hazardous Material Specialists 
employed by the LACFD are sworn and badged Los Angeles County Deputy Health Officers. 

City of Carson Safety Element. The City of Carson Safety Element provides guidance on hazardous mate-
rials and oil and gas facilities. The Safety Element also provides an overview of hazardous facility regula-
tion and emergency response procedures. (City of Carson Dominguez Oil Field Development project, EIR, 
2014.) 

City of Carson Municipal Code. Chapter 8, Division 8 (Special Requirements for Certain Uses) Section 
9138.10 sets forth operating requirements for oil and gas leases in the City of Carson. Requirements 
address oil production equipment, structures, fences, walls and hedges, parking, loading, and driveways, 
signs, utilities, landscaping, performance bonds, safety, and noise. City of Carson is responsible for per-
mits including building, grading, encroachment, and traffic control (City of Carson Dominguez Oil Field 
Development project, EIR, 2014). 
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The City recently adopted an ordinance “placing a moratorium on the issuance of new development per-
mits for oil and gas uses in the City while the City considers the appropriateness of those land uses and 
their impacts to public health, safety and welfare to the City’s residents” (City of Carson Report to 
Mayor and City Council, March 2014). 

City of Long Beach. The City of Long Beach is the Unit Operator of the Long Beach Unit (LBU) that con-
sists of 6,479 productive unitized acres of the Wilmington Oil and Gas Field, comprised of certain 
tidelands conveyed to the City in trust for the State of California, the offshore Alamitos Beach Park 
Lands, owned by the State and certain onshore property in the City, owned by various interests. The 
acreage was combined to form the LBU on April 1, 1965. In 1965, the City entered into an agreement 
with Texaco, Inc., Exxon USA, Unocal Corporation, Mobil Oil Corporation, and Shell Oil Company for the 
day-to-day operations of the LBU. The Contractor operates under the name of THUMS Long Beach Com-
pany (THUMS). Operation of the LBU migrated to ARCO in the mid-1990s. In 1999, ARCO sold its position 
as operator to Occidental Petroleum Corporation. Occidental Petroleum is currently the day-to-day 
operator of the LBU (Edward White, 2005). 

Long Beach Gas and Oil (municipal) Department oversees its interests in production and operation of 
the LBU. (Long Beach Gas and Oil Department, 2014) 

City of Long Beach’s oil and gas related regulations are known as the “Long Beach Oil Code.” The pur-
pose of the code is to regulate drilling and redrilling for production of oil and gas consistent with the 
Uniform Fire Code. Code enforcement ensures harmony with other land uses and minimizes potential 
economic impacts such as degradation of land values in areas where oil production may not be the 
predominant land use. The Long Beach Oil Code (Title 12, Oil Production Regulations) was last updated 
in 1980. The code requires a permit to operate or maintain any well for petroleum operations, whether 
active or suspended. The permit is to be obtained from the Director of Planning and Building. If work is 
situated in the harbor district, the Board of Harbor Commissioners must approve the permit application. 
Drilling and production are allowed in certain areas as designated in Section 8 of Title 18. 

Inglewood Oil and Gas Field 

The Baldwin Hills Community Standard District (CSD) established new development standards and oper-
ating procedures for the oil and gas production operations at the Inglewood Oil and Gas Field. The ordi-
nance, Number 2008-0057, amended Title 22 the Planning and Zoning Code of the County of Los 
Angeles with the intent to implement regulations, safeguards, and controls for oil and gas production of 
the Inglewood Oil and Gas Field. 

The Los Angeles County General Plan is being updated. A Public Review Draft of the General Plan was 
released in January 2014 and included new Safety Element Goals and Policies, including Policy S.1.1: 
Discourage development in Seismic Hazard and Alquist-Priolo Earthquake Fault Zones and Policy S.1.3: 
Require developments to mitigate geotechnical hazards such as soil instability and landsliding, in Hillside 
Management Areas through siting and development standards. 

Sespe Oil and Gas Field 

Ventura County Building Code. At a local level, the Sespe Oil and Gas Field falls under the jurisdiction of 
Ventura County. The 2013 Ventura County Building Code contains amendments to the California Build-
ing Code specific for Ventura County. Elements of the 2013 Ventura County Building Code which apply 
to geology and soils are structural design, earthquake loads, soils and foundations, geotechnical investiga-
tions, foundation and retaining walls, and grading, among other elements. 
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Ventura County General Plan. The Ventura County General Plan summarizes goals, objectives, and poli-
cies pertaining to mineral resources with goals of management, identification, utilization, and proper 
extraction. The Ventura County General Plan also summarizes goals, policies, and programs pertaining 
to natural hazards such as fault rupture, ground shaking, liquefaction, landslides/mudslides, and 
expansive soils, with the general goal of reducing the risk of natural hazards to people and property. 
Geotechnical and Geologic Investigations are required for addressing some of these natural hazards 
under the general plan policies. Proponents of specific improvements in the project area would be 
required to consult the general plan and design the projects consistent with the applicable guide-
lines (Ventura County, 2013). 

11.11.3 Affected Environment 

The potentially affected environment with respect to geology, soils, and mineral resources is defined in 
EIR Section 11.0 (Programmatic Level Analysis of Specific Oil and Gas Fields). 

11.11.3.1 Study Region 1: Wilmington Oil and Gas Field 

Environmental Setting 

The Wilmington Oil and Gas Field is in an area of relatively level alluvial plains and low hills. Topographic 
coverage is provided by USGS Long Beach, Seal Beach, and Torrance Quadrangle topographic maps. The 
channel of the Los Angeles River extends through the center of the area to Los Angeles Harbor. Surface 
runoff generally flows toward the Los Angeles River, Compton Creek, and by surface flow south towards 
the ocean. 

Regional Geologic Setting 

The Wilmington Oil and Gas Field is located within the southerly portion of the Los Angeles Basin, which 
is part of the Peninsular Ranges Geomorphic Province (Norris and Webb, 1990). The Los Angeles Basin 
has been divided into four structural blocks which are generally bounded by prominent fault systems: 
the Northwestern Block, the Southwestern Block, the Central Block, and the Northeastern Block. The 
Wilmington basin is located within the Southwestern Block, which is bordered on the east by the 
Newport-Inglewood fault and the Pacific Ocean on the west. The Southwestern Block is characterized by 
a series of northwest-southeast trending folds and faults, expressed as a series of low anticlinal hills and 
deep sedimentary basins. The sedimentary basins (including the Wilmington) are very thick, up to 
20,000 feet in depth. 

The Wilmington structure, discovered in 1936, is a broad, asymmetrical anticline broken by a series of 
transverse normal faults which divide the producing beds into many separate pools. The seven major 
producing zones range in age from middle Miocene (Topanga) to early Pliocene (Repetto). Deposition of 
approximately 1,800 to 2,000 feet of nearly horizontal beds on top of the unconformity between the 
lower Pliocene Repetto beds and the upper Pliocene middle Pico Formation conceals the Wilmington 
anticline from the surface. The sedimentary units within the Wilmington basin are all post-Oligocene 
and primarily marine. 

Local Geology 

The majority of the project area is underlain by thick deposits of Tertiary- and Holocene-age sediments 
over a deep basement. The basement under the Wilmington Oil and Gas Field is composed of the 
Mesozoic Catalina Schist located at a depth of approximately 5,700 feet at the crest of the Wilmington 
anticline (Mayuga, 1968). 
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Middle to Upper Miocene units overlie the basement in thicknesses ranging from 3,700 to 7,000 feet. 
The basement is overlain by the middle Miocene-age Topanga Formation, which consists of poorly 
sorted sandstone and dark gray shale; and the upper Miocene-age Puente Formation, which consists of 
fine-to coarse-grained sandstone interbedded with claystone and shale. The Miocene section of the 
Wilmington Oil and Gas Field includes the following oil zones: Lower Ranger, Upper Terminal, Lower Ter-
minal, Union Pacific, Ford, and 237 (Mayuga, 1968). 

Pliocene strata in thicknesses of between 1,600 and 1,900 feet overlie the Miocene beds in the Wilming-
ton Oil and Gas Field. The lower Pliocene-age Repetto Formation, which consists of fine- to medium-
grained, unconsolidated sands and soft shale; and the upper Pliocene-age Pico Formation, which con-
sists of sand and siltstone, are present in the Wilmington Oil and Gas Field. The Upper Ranger and Tar oil 
zones are present within the Repetto Formation. The Pico Formation is non-oil producing in the Wilm-
ington Oil and Gas Field (Mayuga, 1968). 

Up to 2,000 feet of Pleistocene and Holocene deposits overlie the Pliocene strata in the Wilmington 
structure. These units are generally non-oil producing and consist of unconsolidated sand, gravel, and 
clay (Mayuga, 1968). 

A geologic map of the Wilmington Oil and Gas Field (Figure 11.11-1) indicates the onshore surface is 
underlain by silty old paralic deposits (Qops), undivided old paralic deposits, (Qop), old alluvial flood-
plain deposits (Qoa), sandy young alluvial fan deposits (Qyfa), alluvial floodplain deposits (Qa) and artifi-
cial fill (af). These deposits typically consist of loose to dense, gravelly sand, silty sand, and sandy silt. 
Units mapped offshore within the Wilmington Oil and Gas Field include Pleistocene sedimentary deposits 
(Qp) and unconsolidated shelf sediments (Qms) (Saucedo et al., 2003). 

Prior to development, the Long Beach and Los Angeles Harbors were a low-lying coastal marsh called 
the Wilmington Lagoon. The area generally consisted of meandering river and intertidal channels, 
marshes, islands, and lagoons formed on a broad river delta related to major streams draining the Los 
Angeles Basin, including the Los Angeles River and Compton Creek (CGS, 1998). Natural deposits gene-
rally consist of alluvium consisting of estuarine, stream, and tidal mud flat deposits. The deposits gene-
rally consist of interbedded sands and silts with occasional clay lenses and gravelly interbeds. The harbor 
areas have been extensively modified by dredging and filling to form the present day harbor complex of 
wharves and shipping lanes (CGS, 1998). Much of the fill was placed through hydraulic fill methods. The 
harbor fills generally consist of loose to dense sand. 

Regional Soils 

Soil maps for the Wilmington Oil and Gas Field area were not available for review. According to the 
USDA NRCS maps, the Wilmington Oil and Gas Field area is classified as “NOTCOM-No Digital Data Avail-
able.” The majority of the original soils in the area have been disturbed by urban development and may 
consist of a range of materials from gravels to sands to silts and clays. 

Faulting and Seismicity 

Evaluation of fault rupture hazard is based on the concepts of recency and recurrence of faulting along 
existing faults. Faults of known historic activity during the last 200 years, as a class, have a greater prob-
ability for future activity than faults classified as Holocene age (last 11,000 years), and a much greater 
probability of future activity than faults classified as Quaternary age (last 1.6 million years). However, 
certain faults have recurrent activity measured in tens or hundreds of years whereas other faults may be 
inactive for thousands of years before being reactivated. The magnitude, sense, and nature of fault 
rupture also vary for different faults or along different strands of the same fault. Even so, future faulting 
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generally is expected to recur along pre-existing faults. The development of a new fault or reactivation 
of a long-inactive fault is relatively uncommon (Bonilla, 1970). 

State of California Earthquake Fault Zones (formerly known as an Alquist-Priolo Special Studies Zone) 
(Hart and Bryant, 1997) do not extend through the Wilmington Oil and Gas Field. However, the area is 
seismically active, as is the majority of southern California, and the potential for strong ground motion in 
the project area is considered significant. Figure 11.11-2 shows the site location relative to the major 
faults in the region. The active on-shore segment of the Newport-Inglewood fault is located approxi-
mately 2.8 miles northeast of the site. 

Table 11.11-1 lists selected principal known active faults that may affect the Wilmington Oil and Gas 
Field and the maximum moment magnitude (Mmax) as published by Cao et al. (2003) for the CGS. The 
approximate fault-to-site distances were calculated using the USGS fault data base (USGS, 2014). 

Table 11.11-1. Principal Active Faults 

Fault 

Approximate 
Fault-to-Field Distance 1 

miles (kilometers) 

Maximum Moment 
Magnitude 2 

(Mmax) 

Newport-Inglewood (Onshore Segment) 2.8 (4.5) 7.2 

Palos Verdes 3.3 (5.3) 7.3 

Puente Hills Blind Thrust 9.5 (15.3) 6.9 

Elsinore (Whittier Segment) 17.5 (28.2) 7.0 

San Joaquin Hills 18.7 (30.1) 7.1 

Upper Elysian Park Blind Thrust 18.8 (30.3) 6.7 

Santa Monica 20.9 (33.6) 7.4 

Hollywood  22.2 (35.7) 6.7 

Raymond 22.6 (36.4) 6.8 

Newport-Inglewood (Offshore Segment) 23.1 (37.2) 7.0 

Malibu Coast 23.2 (37.3) 6.7 

Verdugo 23.7 (38.1) 6.9 

Anacapa Dume 24.0 (38.6) 7.2 

San Jose 26.5 (42.6) 6.7 

Sierra Madre  28.0 (45.1) 7.2 

Clamshell-Sawpit  29.7 (47.8) 6.7 

Chino 32.4 (52.1) 6.7 

San Gabriel 36.2 (58.3) 7.3 

Northridge (East Oak Ridge) 36.5 (58.7) 6.9 

Cucamonga 37.0 (59.5) 6.7 

Elsinore (Glen Ivy Segment) 37.2 (59.9) 6.9 

Santa Susana 38.9 (62.6) 6.9 

Coronado Bank 39.9 (64.2) 7.4 

Simi-Santa Rosa 44.0 (70.8) 6.9 

Holser 46.6 (75.0) 6.8 

Elsinore (Temecula Segment)  49.5 (79.7) 7.1 

San Andreas  49.9 (80.3) 7.6 

Oak Ridge 50.2 (80.8) 7.4 

San Jacinto (San Bernardino Segment) 51.6 (83.0) 7.1 

San Cayetano 53.6 (86.3) 7.2 
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Table 11.11-1. Principal Active Faults 

Fault 

Approximate 
Fault-to-Field Distance 1 

miles (kilometers) 

Maximum Moment 
Magnitude 2 

(Mmax) 

Cleghorn 56.8 (91.4) 6.8 

San Jacinto (San Jacinto Valley Segment) 59.4 (95.6) 7.0 

Santa Cruz Island 60.4 (97.2) 7.2 

1 - USGS, 2014 
2 - Cao et al., 2003 

Geologic and Seismic Hazards 

The principal seismic hazards at the subject site are surface fault rupture, ground motion, liquefaction, 
and tsunamis. A brief description of these hazards and the potential for their occurrences on site are dis-
cussed below. 

Induced Seismicity. In addition to oil and gas production wells, THUMS Long Beach Co., Tidelands Oil 
Production Co., Warren E&P, Inc., and E&B Natural Resources Management Corp. report having 883 
active Class II injections wells, screened in oil and gas formations and used to dispose of operational 
wastewater (McCullough, 2014). 

Well stimulation in the Monterey Formation can take up to 20 stages and use 10 million gallons of water 
per treatment. This increased use of water in well stimulation treatments will result in increased 
amounts of wastewater that requires proper reuse or disposal. 

Lawrence Berkeley National Laboratory conducted research on potential for induced seismicity during 
oil and gas production (Lawrence Berkeley National Laboratory [LBNL], 2010) and concluded that almost 
all seismicity related to petroleum extraction can be traced to either fluid injection or extraction. Over-
pressurization as in wastewater injection causes induced seismicity, in other parts of the United States, 
but has not been documented in California to cause significant damage. There has been public concern 
regarding induced seismicity from well stimulation treatments and that it appears to be related to injec-
tion and not the fracturing of formations. Researched literature indicates the potential for induced 
seismicity from currently practiced well stimulation treatments and wastewater injection is low, as dis-
cussed in EIR Section 10.11.5. 

Surface Rupture. Based on review of the referenced literature, active faults are not known to cross the 
project area. The nearest active fault is shown on Figure 11.11-3 

Seismic Ground Shaking. Seismic ground shaking is the response of the ground surface to the passing of 
earthquake wave fronts radiating from the focus of the earthquake. The period of shaking corresponds 
with the passage of the seismic wave through the site. Earthquake events from one of the active or 
Quaternary faults within or near the Wilmington Oil and Gas Field could result in strong ground shaking 
that could affect any part of the Wilmington Oil and Gas Field. The level of ground shaking at a given 
location depends on many factors, including the size and type of earthquake, distance from the earth-
quake, and subsurface geologic conditions. Disregarding local variations in ground conditions, the 
intensity of shaking at different locations within a given area can generally be expected to decrease with 
distance away from an earthquake source. The size and type of construction also affects how particular 
structures perform during ground shaking. 

Due to the extent of the area, in order to evaluate the level of ground shaking that might be anticipated 
within the Wilmington Oil and Gas Field, probabilistic PGA data available from the USGS was reviewed. 
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This data indicates that the study region is located in an area where PGA ranging from 0.30 g to 0.40 g 
(30 to 40 percent of the acceleration due to gravity) would be anticipated during an earthquake in the 
next 50 years. Higher ground acceleration levels are attributable to potentially higher levels of earth-
quake ground shaking. A map of potential ground shaking levels for the Wilmington Oil and Gas Field 
within Study Region 1 is presented in Figure 10.11-5. 

Soil Liquefaction/Dynamic Settlement. Liquefaction is the phenomenon in which loosely deposited 
granular soils with silt and clay contents of less than approximately 35 percent and non-plastic silts 
located below the water table undergo rapid loss of shear strength when subjected to strong 
earthquake-induced ground shaking. Ground shaking of sufficient duration results in the loss of grain-to-
grain contact due to a rapid rise in pore water pressure, and causes the soil to behave as a fluid for a 
short period of time. Liquefaction is known generally to occur in saturated or near-saturated 
cohesionless soils at depths shallower than 50 feet below ground surface. Factors known to influence 
liquefaction potential include composition and thickness of soil layers, grain size, relative density, 
groundwater level, degree of saturation, and both intensity and duration of ground shaking. In general, 
areas with potentially loose, relatively flat-lying alluvial soils and groundwater within 50 feet of the 
ground surface may be susceptible to liquefaction. 

The potential damaging effects of liquefaction include differential settlement, loss of ground support for 
foundations, ground cracking, heaving and cracking of structure slabs due to sand boiling, and buckling 
of deep foundations due to liquefaction-induced ground settlement. Dynamic settlement may also occur 
in loose, dry sands above the water table. 

According to the State of California Seismic Hazards Zones map (CGS, 1999a,b,c,d), much of the Wilm-
ington Oil and Gas Field project area is mapped as potentially susceptible to liquefaction (Figure 
11.11-4). These areas are located adjacent to Los Angeles and Long Beach harbors and along the Los 
Angeles River and Compton Creek drainages. Accordingly, liquefaction and liquefaction-related seismic 
hazards (e.g., dynamic settlement, ground subsidence, and/or lateral spreading) will be design consider-
ations for the project area as required by mitigation, discussed in EIR Section 11.11.5. The potential haz-
ard of liquefaction is not a consideration for the portions of the Wilmington Oil and Gas Field away from 
the harbor and away from the river drainages. 

Landslides. Landslides typically occur in areas of steep slopes where underlying earth materials are 
unstable and particularly where high rainfall occurs and/or high groundwater levels are present. Land-
slides can consist of surficial failures that include rockfalls, shallow slumps, and mudflows, or deeper-
seated rotational and block failures. Shallow failures are typically caused by high incident rainfall or con-
centrated surface runoff conditions that weaken surficial materials. Rotational slides and block-type 
slides form deeper within the ground and are generally related to discontinuities in the rock that 
manifest into a sliding surface. Rainfall and other water infiltration into the ground can exacerbate and 
trigger these deeper sliding conditions. Landslides can also be caused by construction activities such as 
grading that undercuts the toe of a slope or induces loading at the top of a slope. 

Based on review of State of California Seismic Hazard Maps (CGS, 1999a,b,c,d), landslides or areas con-
sidered susceptible to seismically induced landslides have not been mapped within the Wilmington Oil 
and Gas Field area. The risk of landsliding is considered relatively low, due to the low relief within the 
area. 

Expansive Soils. Expansive soils are characterized by their ability to undergo significant volume change 
(shrink and swell) due to variation in soil moisture content. Changes in soil moisture could result from a 
number of factors, including rainfall, landscape irrigation, utility leakage, and/or perched groundwater. 
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Expansive soils are typically fine grained with a high percentage of clay particles. The heaving pressures 
associated with soil expansion can damage structures, flatwork, and pipelines. Clayey soils may be 
encountered throughout the Wilmington Oil and Gas Field. The expansion characteristics of clayey soils 
may vary locally and normally must be evaluated on a site-specific basis as required by industry stand-
ards, as discussed in EIR Sections 10.11.5, 10.15.5, and 11.11.5. Such an evaluation may include 
laboratory testing. 

Soil Erosion. Erosion refers to the process by which soil or earth material is loosened or dissolved and 
removed from its original location. Erosion can occur by varying processes where bare soil (or rock) is 
exposed to wind or moving water (both rainfall and surface runoff). The processes of erosion are gene-
rally a function of material type, terrain steepness, rainfall or irrigation levels, surface drainage condi-
tions, and general land uses. Soils in the Wilmington Oil and Gas Field are comprised of variable types of 
materials. Based on the relatively low relief of the Wilmington Oil and Gas Field area the potential for 
large-scale soil erosion is considered low. Individual areas of bare soil exposed to runoff may be 
impacted to erosion by rainfall and runoff. In areas of proposed development, surface drainage should 
be provided so that water is not permitted to pond. Care should be taken to preserve any berms, drain-
age terraces, interceptor swales or other drainage devices of a permanent nature. In addition, site 
runoff should not be permitted to flow over the tops of slopes and positive drainage should be estab-
lished away from the top of slopes. 

Mineral Resources 

Non-Fuel Mineral Resources. The CGS conducted a series of mineral land classification studies under the 
authority of the SMARA of 1975. These studies contain maps intended for land-use planning purposes 
which classify the land into MRZs ranging from MRZ-1 to MRZ-4. In an MRZ-1 area, adequate informa-
tion indicates that no significant mineral resources are present, or it is judged that little likelihood exists 
for their presence. In an MRZ-2 area, adequate information indicates that significant mineral deposits 
are present or it is judged that a high likelihood exists for their presence. An MRZ-3 area contains min-
eral deposits the significance of which cannot be evaluated from available data. An MRZ-4 area is desig-
nated when available information is inadequate for assignment to any other zone (Greenwood, 1984). 

Wilmington Oil and Gas Field is mapped as being in an MRZ-1 zone and significant economic non-fuel 
mineral resources have not been discovered within the limits of the project study area. Figure 11.11-5 
shows the mineral land classification in the Wilmington Oil and Gas Field vicinity. The potential for loss 
of mineral deposits due to further development of the study area is considered low. 

Oil, Gas, and Geothermal Resources. The Wilmington Oil and Gas Field is a recognized producer of oil 
and gas. The Wilmington Oil and Gas Field is mapped as being underlain by the Ventura Basin (DOGGR, 
2001). As noted in EIR Section 6.2 (Traditional Oil and Gas Resources in California), the source reservoir 
below the Ventura Basin is the Monterey-Repetto/Pico near postulated source rock, and there are ac-
knowledged Monterey plays within this basin. 

There are eight major producing zones in the Wilmington Oil and Gas Field. These zones are lithologic 
units with similar reservoir characteristics and are designated (from top to bottom) Tar, Ranger, Upper 
Terminal, Lower Terminal, Union Pacific, Ford, 237, and Basement. The reservoir rocks are generally 
zones of sand and sandstone in various phases of consolidation and varied silt content. For details 
regarding the history of hydrocarbon extraction at the Wilmington Oil and Gas Field, current operations, 
and anticipated future production, please refer to the discussion of this field in EIR Section 11.1. Based 
on a review of the DOGGR Well Finder website, there are no geothermal wells located at the site 
(DOGGR, 2014). 
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11.11.3.2 Study Region 1: Inglewood Oil and Gas Field 

Environmental Setting 

The Inglewood Oil and Gas Field study area lies in the unincorporated County of Los Angeles area known 
as Baldwin Hills, and is surrounded by other unincorporated areas of the County The majority of the 
Inglewood Oil and Gas Field is under the jurisdiction of the County of Los Angeles (90 percent) and the 
City of Culver City (10 percent). Based on the City of Los Angeles’ land use maps, the northern edges of 
the field are within the City’s boundaries, but active oil operations do not occur within these areas so 
the City of Los Angeles’ plans, policies and regulations do not apply to the Inglewood field (see Figure 
11.0-2 [Inglewood Oil and Gas Field]). 

The Inglewood Oil and Gas Field has been in continuous production since Standard Oil Company of Cali-
fornia began exploration of the 1,180-acre field in 1916. During the ensuing decades of operations, vari-
ous companies operating with separate leaseholds engaged in extensive grading activities resulting in 
the current prevailing oil-field/industrial visual character of the study area. Petroleum exploration and 
production-related activities generally predated suburban, residential, commercial, and institutional 
land use encroachments into Baldwin Hills and the Inglewood Oil and Gas Field. 

The Baldwin Hills form part of an interrupted chain of low hills, along the Newport-Inglewood Fault 
Zone, that rise in contrast to the surrounding flat terrain of the Los Angeles basin. The Baldwin Hills are 
the highest of the hills along this fault zone, reaching a height of 511 feet (153 meters [m]) above mean 
sea level. Roughly linear scarps constitute the outer faces of the hills on the west, north, and east. 
Numerous canyons and gullies, sharply incised and extending to the center of the hills forming 
intervening flat-topped ridges, interrupt these scarps. On the south side, the hills descend more 
gradually to the surrounding relatively flat-lying terrain. The central portion of the hills is transected by a 
north-south trending depression. The eastern side of this depression is bounded by a west-facing scarp, 
ranging in height from 75 to 150 feet (22 to 45 m), which comprises the surface expression of the Ingle-
wood Fault (Barrows, 1974). 

Regional Geologic Setting 

The Inglewood Oil and Gas Field is underlain by a thick sequence of Tertiary and Pleistocene sedi-
mentary rocks, Holocene alluvium, surficial soils, and artificial fill. A map of the geology of the Inglewood 
Oil and Gas Field is provided in Figure 11.11-6 and a description of the geologic units on the map is 
included in the legend. Near-surface sediments within the study area boundary consist primarily of the 
early to middle Pleistocene, marine San Pedro Formation and the upper Pleistocene, nonmarine to 
shallow marine Lakewood Formation. 

The San Pedro Formation, which is primarily exposed in the eroded walls of gullies, consists primarily of 
silt to very fine-grained sand, with localized beds of coarse sands and pebbles. This formation, which is 
locally clay-rich (see the northwest portion of the study area) has locally been renamed the Inglewood 
Formation. The overlying Lakewood Formation, which generally forms the tops of ridges and hills within 
the active surface field boundary, consists of relatively unconsolidated, medium- to coarse-grained 
sands, with localized lenses of very fine sand and clay. This formation has also been subdivided into the 
Baldwin Hills Sandy Gravel and Culver Sand in this area (Castle, 1960; DWR, 1961; Hsu et al., 1982). 

The San Pedro Formation, which is approximately 400 to 500 feet thick in the study area vicinity, is 
underlain by a thick sequence (i.e., 10,000 to 15,000 feet) of Tertiary sedimentary rock, from which 
petroleum in the Inglewood Oil and Gas Field is derived (DWR, 1961). 
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Lakewood Formation is relatively unconsolidated and permeable, and consists primarily of discontinuous 
sands and gravels that are interlayered with silts and clays. However, the potential for gas migration to 
reach the surface is considered to be the greatest through or along man-made structures. Once 
penetrated, a poorly constructed or abandoned well can serve as a conduit for upward migration of 
natural gas. Even when proper construction and abandonment methods have been applied, such con-
duits can develop as old wells deteriorate. 

Regional Soils 

Small canyon bottoms and canyon mouths within the study area boundary contain minor amounts of 
Holocene alluvium, consisting primarily of unconsolidated, fine-grained sand, with minor amounts of 
gravel, silt, and clay (Castle, 1960). Surficial soils, which mantle the underlying sedimentary deposits, 
consist primarily of the Ramona-Placentia association. These soils, which consist of loam (i.e., relatively 
even combination of sand, silt, and clay) and sandy loam, are well-drained, have slow subsoil permea-
bility, slow runoff, and slight erosion potential (USDA, 1969). Artificial fill deposits, consisting of reworked 
on-site sedimentary deposits and surficial soils, are also locally present throughout the active surface 
field boundary, where grading has occurred for roads, building pads, and oil drilling pads (Castle, 1960). 

Faulting and Seismicity 

The Inglewood Oil and Gas Field is located in the Baldwin Hills, which were formed as a result of uplift 
and deformation of sedimentary rock deposits along the Newport-Inglewood Fault Zone (Figure 
11.11-7). This fault zone, which is seismically active and part of the San Andreas Fault System, extends at 
least 40 miles, from the Cheviot Hills southeastward to the Newport Mesa, and beyond to the offshore 
area. Other faults within the region are shown on Figure 11.11-7. The CGS defines active faults as those 
along which movement has occurred within Holocene time (approximately the last 11,000 years) 
(CDMG, 1994). Within the active surface field boundary, this fault zone consists of a series of north-
trending, steeply dipping fault splays, which trend parallel to the main Inglewood Fault. These fault 
splays intersect the main trace of the fault at depths of no more than a few thousand feet (Hamilton and 
Meehan, 1971). The active surface field area includes several well-developed fault scarps; however, sur-
face faulting in the Baldwin Hills is closely associated with surface subsidence effects, making assess-
ment of the tectonic affects very difficult (Martin, 1981). 

Portions of the active Newport-Inglewood Fault Zone, including the portion of the fault zone that tra-
verses the southeast project area, have been included within the APFZ (Figure 11.11-8). Distances to 
active faults would be similar to those presented on Table 11.11-1. Maximum moment magnitude for 
those faults listed in Table 11.11-1 are applicable to the fault parameters for the Inglewood Oil and Gas 
Field. Construction within such a zone requires that special geologic studies be conducted to locate and 
assess any active fault traces in and around known active fault areas prior to development of structures 
for human occupancy (see Regulatory Setting below, for additional information). This fault is capable of 
generating a maximum earthquake of magnitude 6.0 to 7.4 (Southern California Earthquake Data Center 
2007b). 

Surface Rupture. Evidence from investigations for petroleum resources and seismological data suggest 
the presence of an additional active blind thrust, located approximately 2 miles (3 kilometers [km]) from 
the Inglewood Oil and Gas Field. This fault, which has been designated as the Compton Thrust Fault by 
the California Division of Mines and Geology (Leon, 2007), is capable of generating a magnitude 6.8 
earthquake (Geotechnologies, Inc. 2001). Surface rupture attributable to these deep seated, blind-thrust 
seismic sources does not appear to be likely within the active surface oil field boundary, but the 
presence of these blind thrust faults will potentially contribute to strong seismically induced ground 
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shaking in the vicinity of the active surface field. However, surface fault rupture is possible within the 
active surface field boundary as a result of movement on the Newport-Inglewood Fault Zone, a strike-
slip fault that traverses the subject property. 

Seismic Ground Shaking. The Inglewood Oil and Gas Field is located in the Baldwin Hills, which were 
formed as a result of uplift and deformation of sedimentary rock deposits along the Newport-Inglewood 
Fault Zone. This fault zone, which is seismically active and part of the San Andreas Fault System, extends 
at least 40 miles, from the Cheviot Hills southeastward to the Newport Mesa, and beyond to the 
offshore area. The CGS defines active faults as those along which movement has occurred within 
Holocene time (approximately the last 11,000 years) (CDMG, 1994). Within the active surface field boun-
dary, this fault zone consists of a series of north-trending, steeply dipping fault splays, which trend 
parallel to the main Inglewood Fault. These fault splays intersect the main trace of the fault at depths of 
no more than a few thousand feet (Hamilton and Meehan, 1971). The active surface field area includes 
several well-developed fault scarps; however, surface faulting in the Baldwin Hills is closely associated 
with surface subsidence effects, making assessment of the tectonic effects very difficult (Martin, 1981). 

In order to evaluate the level of ground shaking that might be anticipated within Inglewood Oil and Gas 
Field, probabilistic PGA data available from the USGS was reviewed. This data indicates that the oil field 
is located in an area where PGA ranging from 0.3 g to 0.4 g (30 to 40 percent of the acceleration due to 
gravity) would occur during an earthquake in the next 50 years (Figure 10.11-5). Higher ground accelera-
tion levels are attributable to potentially higher levels of earthquake ground shaking. 

Portions of the active Newport-Inglewood Fault Zone, including the portion of the fault zone that tra-
verses the east project area, have been included within the APFZ. Construction within such a zone 
requires that special geologic studies be conducted to locate and assess any active fault traces in and 
around known active fault areas prior to development of structures for human occupancy (see Regula-
tory Setting below, for additional information). This fault is capable of generating a maximum earth-
quake of magnitude 6.0 to 7.4 (Southern California Earthquake Data Center 2007b). 

In addition, ongoing seismic activity in the Los Angeles Basin can also be a contributing factor to a well 
integrity problem. For example, the 1971 Sylmar earthquake was responsible for causing well blowouts 
in the Fairfax (Salt Lake Oilfield) area (Chilingar and Endres, 2005). However, oil field facilities and 
related structures in the vicinity of the Sylmar earthquake epicenter sustained relatively little damage. 
There was minor damage to tanks, roads, pipelines, and a few wells at several oil fields in the northern 
San Fernando Valley and Santa Clarita area (Greensfelder, 1971), but no reports of damage to wells in 
the Los Angeles Basin, which includes both the Salt Lake and Inglewood Oil and Gas fields. 

Well blowouts at the Inglewood Oil and Gas Field would be unlikely, in the event of a major earthquake, 
as formation pressures are relatively low (i.e., in an open, unchecked borehole, oil does not naturally 
rise to the surface, and gas only naturally rises to the surface at low pressures). The reservoir pressure at 
all depths in the field is below the hydrostatic gradient of water; therefore, oil does not flow to the sur-
face without the aid of a pump. Reservoir pressures are no longer measured at the Inglewood Oil and 
Gas Field with down-hole instruments, based on the pervasively low reservoir pressures. 

Soil Liquefaction/Dynamic Settlement and Subsidence. According to the CSHMP, portions of the Ingle-
wood Oil and Gas Field are underlain by soils susceptible to liquefaction/dynamic settlement (Figure 
11.11-9). One of the most serious environmental problems caused by oilfield operations within the Los 
Angeles Basin has been subsidence, which exists in virtually every oil field within the Los Angeles Basin. 
Subsidence is caused by the reduction of pore pressure within the reservoir resulting from fluids produc-
tion. The resulting increase in the effective stress causes compaction, which is propagated to the sur-
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face, typically causing a bowl-shaped subsidence at the surface, centered over the oil field (Chilingar and 
Endres, 2005). Subsidence bowls have been associated with the Inglewood, Long Beach, and Huntington 
Beach oil fields along the Newport-Inglewood Fault Zone. In addition, minor localized differential subsi-
dence has been documented over the Dominguez oil field. Based on work completed by Hamilton and 
Meehan (1971) and Barrows (1974), the maximum cumulative subsidence of any of the areas along the 
Newport-Inglewood Fault Zone was centered over the Inglewood Oil and Gas Field, where 67,000 acre-
feet of oil, water, and sand had been withdrawn from shallow production horizons by 1971. Since 1971 
water injection into the shallow production horizons has limited the overall withdrawals from these 
horizons. Subsidence is often accompanied by large-scale earthcracking, and in some cases the 
earthcracking includes horizontal and/or vertical movement, creating incipient or actual faulting. 
Although the precise failure mechanism is unclear, subsidence due to uncontrolled oil withdrawal may 
have contributed to failure of the former 20-acre Baldwin Hills Reservoir in 1963, killing five people and 
damaging or destroying 277 homes. 

By 1974, surveying completed by the Los Angeles County, Department of County Engineer (1974) indi-
cated that there had been no significant movement in the Baldwin Hills area since surveying was com-
pleted in 1972. More recently, researchers from the U.S. Geological Survey (Bawden et al., 2001) have 
indicated that portions of the Baldwin Hills are actually uplifting as a result of secondary recovery-
related waterflood operations. (Waterflooding is the use of water injection to increase the production 
from oil reservoirs.) This estimate is based on a network of 250 continuously recording global 
positioning system (GPS) stations, located throughout the greater Los Angeles area, in combination with 
interferometric synthetic aperture radar imagery, to take into account the deformation associated with 
groundwater pumping and strike-slip faulting. The estimate is based on a 5-year interferogram, from 
October 1993 to October 1998, and a 2-year interferogram, from October 1996 to October 1998. There-
fore, the beginning of each interferogram (October 1993 and October 1996) is the baseline period from 
which the uplift rates have been estimated. 

Landslides. Slope failures, also commonly referred to as landslides, include many phenomena that 
involve the downslope displacement and movement of material, either triggered by static (i.e., gravity) 
or dynamic (i.e., earthquake) forces. Exposed rock slopes undergo rockfalls, rockslides, or rock 
avalanches, while soil slopes experience shallow soil slides, rapid debris flows, and deep-seated rota-
tional slides. Landslides may occur on slopes of 15 percent or less; however, the probability is greater on 
steeper slopes that exhibit old landslide features such as scarps, slanted vegetation, and transverse 
ridges. Landslides typically occur within slide-prone geologic units that contain excessive amounts of 
water, are located on steep slopes, or where planes of weakness are parallel to the slope angle. 

Much of the northwestern portion of the area within the active surface field boundary, as well as select 
areas within the northeastern and southeastern active surface field boundary, have been identified as 
an area of potential earthquake induced landslides (Figure 11.11-9). These areas of potential slope insta-
bility have been identified based on previous occurrence of landslide movement or local topographic, 
geological, geotechnical, and subsurface water conditions that indicate a potential for permanent 
ground displacement, such that slope repair would be required (California Division of Mines and 
Geology 1999a). Seismically induced ground movement of 0.5 g (percent of gravity) could reasonably 
result in 6 inches (15 cm) of downslope movement in the Baldwin Hills (Meehan, 2000). 

The Baldwin Hills have a well-documented history of chronic shallow landslide and erosion problems 
(Hsu et al., 1982; CDMG, 1999a; California Department of Parks and Recreation [CDPR], 2002). On-site 
surficial sediments are generally characterized by unconsolidated to semi-consolidated sand, silt, and 
gravel. Well-defined bedding planes, which might be subject to deep-seated landslides, are generally 
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absent. Potential slope failures are generally a result of surficial (i.e., less than 10 feet deep) slumping 
and unraveling of sediments as a result of oversteepened slopes and saturated conditions; however, 
deep-seated landslides/slumps are locally present. Debris flows have also occurred in many areas of 
oversteepened slopes, during or subsequent to successive heavy rainfall events. Vegetation has been 
removed throughout much of the active surface field, thus contributing to surficial slope instability. 

Expansive Soils. Clayey soils within the Inglewood Oil and Gas Field are subject to significant volume 
change due to variation in soil moisture content. Changes in soil moisture could result from a number of 
factors, including rainfall, landscape irrigation, utility leakage, and/or perched groundwater. The expan-
sion characteristics of clayey soils within the Inglewood Oil and Gas Field may vary locally and should 
thus be evaluated on a site-specific basis. Such an evaluation may include laboratory testing. 

Soil Erosion. The Baldwin Hills portion of the Inglewood Oil and Gas Field has a well-documented history 
of erosion problems (Hsu et al., 1982; California Division of Mines and Geology, 1999a; California 
Department of Parks and Recreation, 2002). On-site surficial sediments are generally characterized by 
unconsolidated to semi-consolidated sand, silt, and gravel. The topography of the Baldwin Hills has been 
modified by creation of numerous oil field service roads and relatively flat well-drilling pads. Steep cut 
slopes, with gradients up to approximately 0.75:1 (horizontal to vertical) to near-vertical, are present 
along many of the roads and on the perimeter of apparently old abandoned well pads. These slopes are 
subject to erosion, due to the generally unconsolidated nature of the exposed soils. Cut slopes adjacent 
to apparently newer well pads are less steep, with gradients up to approximately 1:1. Natural slopes are 
locally eroded with steep-sided gullies. Much of the area within the study area boundary has slopes in 
excess of 20 percent. 

Mineral Resources 

Non-Fuel Mineral Resources. Non-fuel mineral resources identified within the Inglewood Oil and Gas 
Field consist of sand, gravel and aggregate resources (Figure 11.11-10). This field has been in continuous 
production since 1916 and the resources are well known. 

Oil, Gas, and Geothermal Resources. The Inglewood Oil and Gas Field has been in continuous produc-
tion since Standard Oil Company of California began exploration of the 1,180-acre field in 1916. During 
the ensuing decades of operations, various companies operating with separate leaseholds engaged in 
extensive grading activities, resulting in the current prevailing oil-field/industrial visual character of the 
study area. Petroleum exploration and production-related activities generally predated suburban, resi-
dential, commercial, and institutional land use encroachments into Baldwin Hills and the Inglewood Oil 
and Gas Field. 

11.11.3.3 Study Region 2: Sespe Oil and Gas Field 

Environmental Setting 

The Sespe Oil and Gas Field is in an area of rugged and steep topography within the eastern part of 
Ventura County. Topographic coverage is provided by U.S. Geological Survey (USGS) Fillmore, Devils 
Heart Peak, Cobblestone Mountain, and Piru Quadrangle topographic maps. Sespe Creek, a tributary to 
the Santa Clara River, runs through the western portion of the field and is designated a National Wild 
and Scenic River. Elevations range from 4,200 to 4,300 feet in the eastern portion of the field to approxi-
mately 600 feet along Sespe Creek in the southwestern portion of the site. Surface runoff generally 
flows toward the west across the site into Sespe Creek, which then flows south out of the site and into 
the Santa Clara River approximately 5 miles south of the site. 
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Regional Geologic Setting 

The Sespe Oil and Gas Field is located within the Transverse Ranges Geomorphic Province of California. 
The Transverse Ranges province is characterized by east-west trending mountain ranges such as the San 
Gabriel, Santa Susana, and Santa Monica Mountains. This province is bound to the north by the San 
Andreas Fault and the Coast Ranges, and to the east and southeast by the Mojave and Colorado Deserts. 
The province extends about 325 miles from Point Arguello and San Miguel Island on the west into 
Joshua Tree National Monument on the east, where it merges with the Mojave and Colorado deserts. 
Along the Ventura-Los Angeles county line, the province reaches a maximum width of nearly 60 miles 
and the province narrows to about 40 miles at its western end. North-south compression is squeezing 
the Transverse Ranges and the region is actively rising. In general, the geologic units of the Transverse 
Ranges are progressively older toward the east, and east-west trending folds are common. During the 
Mesozoic was a phase of extensive mountain building, igneous intrusions, and erosion, which is respon-
sible for many of the geologic units in the province. The present terrain is the result of renewed tectonic 
activity in the mid to late Pleistocene (Sutch and Dirth, 2009). The province subdivides into individual 
ranges with intervening valleys. Several of these units are topographically distinctive and easily distin-
guished from one another; however, there are some complex groups of ridges and valleys not readily 
distinguishable. The ranges of the province are separated by alluviated, broadly synclinal valleys, narrow 
stream canyons, prominent faults, and sometimes by downwarps of large magnitude (Norris & Webb, 
1990). 

Local Geology 

The surface geology across the Sespe Oil and Gas Field primarily consists of coarse- and fine-grained 
Tertiary age formations. The western portion of the site consists primarily of the coarser sediments, con-
sisting primarily of sandstone and conglomerate. The finer sediments are found primarily in the east and 
consist of fine-grained sandstone, siltstone, mudstone, shale, along with siliceous and calcareous sedi-
ments (Figure 11.11-11) (CGS, 2012). 

Yerkes & Campbell, 2005, describe in more detail the surficial geology of the region to which the Sespe 
Oil and Gas Field belongs. In general, they map the western part of the Sespe Oil and Gas Field as being 
underlain by relatively older sedimentary rocks, including the late Eocene-age Coldwater Formation, the 
late Eocene-age, Oligocene-age, and early Miocene-age Sespe Formation, and the early Miocene-age 
Vaqueros Formation. In general, they map the eastern part of the Sespe Oil and Gas Field as being 
underlain by various members of the late Miocene-age Modelo Formation. Quaternary geologic units 
mapped in the area include landslides, alluvium, and old alluvium. 

Additionally, Clements, 1948 discusses the geology of the Sespe Oil and Gas Field, and the stratigraphic 
section includes the Tejon Formation, the Sespe Formation, the Vaqueros Formation, and the Modelo 
Formation. Structurally, there are four important structures in the vicinity of the Sespe Oil and Gas Field, 
including the San Cayento thrust, the Pine Canyon syncline, the Coldwater anticline, and the Topatopa 
anticline. Oil is generally located in association with structural traps, and the Topatopa anticline is the 
most important structure from the point of view of oil production in the Sespe Oil and Gas Field. The 
Topatopa anticline crosses Hopper Canyon, Piru Creek, and possibly as far as Castaic Valley. The oil of 
the Sespe Oil and Gas Field is believed to have originated in the shales of the Tejon Formation. In the 
past, oil production has generally come from sandstones of the various formations, mostly the Tejon, 
Sespe, and Vaqueros Formations. Productive horizons are generally found between depths of 1,000 and 
4,000 feet (Clements, 1948). 
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The upper Eocene-age Tejon Formation is represented by three lithologic types including dark arenaceous 
shales, brown to greenish quartzitic sandstones, and relatively thick-bedded, white, quartzitic sandstones 
containing some conglomeratic members, and with partings of green and purple shale (Clements, 1948). 
Clements, 1948 considers the latter lithology to be known as the Coldwater sandstone. The shales of the 
Tejon Formation are considered to be the source rocks for the oil in the area. 

The Coldwater Formation is described as a marine arkosic sandstone and shale. It contains lenses of 
pebble conglomerate and oyster reefs with thickness about 390 meters (Yerkes & Campbell, 2005). The 
Sespe Formation is found throughout coastal California, but it is named for exposures in the vicinity of 
Sespe Creek. Generally, the Sespe name has been applied to a thick nonmarine sandstone, 
conglomeratic sandstone and siltstone sequence that is underlain by marine Eocene strata and overlain 
by Miocene beds. North of Fillmore, the Sespe Formation is about 430 meters thick between the under-
lying Coldwater Formation and the overlying Vaqueros Formation. The Sespe Formation is described as a 
nonmarine redbed sequence of sandstone, pebbly sandstone, varicolored mudstone, and pebble-cobble 
conglomerate. Sandstone beds commonly are very thick to massive, having strong internal cross-
lamination; and rare thin interbeds of varicolored reddish, greenish, and grayish mudstone. Sandstone 
beds are characteristically red in color but several sections include beds that lack red color (Yerkes & 
Campbell, 2005). 

The Vaqueros Formation is a heterogeneous sequence of thick- and medium-bedded sandstone and 
interbedded siltstone and mudstone. The sandstone ranges from coarse- to very fine-grained, chiefly 
biotitic arkosic arenites and wackes; the siltstone and mudstone interbeds commonly dark gray, but can 
be greenish or reddish in color. The Vaqueros Formation commonly carries Turritella inezana and other 
elements of “Vaqueros fauna.” Although the name was first used in central California and subsequently 
extended on basis of faunal elements, it has long been used in coastal Southern California, and is used 
consistently throughout intervening areas, to refer to a well-recognized and widespread, predominantly 
marine sequence that contains a distinctive molluscan fauna. North of Fillmore, the easternmost 
Vaqueros Formation is about 450 feet thick (Yerkes & Campbell, 2005). 

The Modelo Formation is predominantly a gray to brown thin-bedded mudstone, diatomaceous clay 
shale, or siltstone, containing interbeds of very fine-grained to coarse-grained sandstone. It is generally 
unconformable on older rocks around northern, eastern, and southern margins of Ventura Basin. The 
Modelo name was introduced for strata exposed in Topatopa Mountains where the Sespe Oil and Gas 
Field is located. Four of the five members of the Modelo Formation are mapped in the Sespe Oil and Gas 
Field. The first member of the Modelo Formation is a lower shale unit; consisting of cherty to 
porcelaneous shale and mudstone, is locally calcareous or diatomaceous, with a potential thickness of 
600 to 2,000 feet. The second member of the Modelo Formation is a lower sandstone unit; consisting of 
grayish-white to dark-brown, fine- to medium-grained sandstone, and is locally interbedded with dark 
brown siltstone and claystone. The second member can locally be as much as 3,000 feet thick. The third 
member of the Modelo Formation is a middle shale unit consisting of porcelaneous, calcareous shale, 
and porcelaneous mudstone, brown to buff, and thin-bedded to laminated, moderately to well 
indurated. It contains thick lenses of gray calcareous sandstone locally. The thickness of the third mem-
ber is variable but may exceed 2,000 feet. The fourth member of the Modelo Formation is a upper 
sandstone unit consisting of white to gray, fine- to coarse-grained arkosic sandstone, containing 
subordinate thin partings and lenticular interbeds of silty clay shale. This member of the formation is 
also locally siliceous. The thickness of the fourth member is variable and locally can be as much as 2,500 
feet. The fifth member of the Modelo Formation is an upper shale and siltstone unit; consisting of dark 
brown to gray, moderately to well-compacted, thin-bedded to laminated silty shale. The thickness of the 
fifth member locally exceeds 1,300 feet (Yerkes & Campbell, 2005). 
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Regional Soils 

Soils are present at the ground surface throughout the Sespe Oil and Gas Field except in locations where 
rock formations are exposed. Surficial materials in the mountains containing the Sespe Oil and Gas Field 
consist of hard sandstone, siltstone, and shale with shallow soils that are highly erodible on 30 to 80 per-
cent slopes (USDA, 2005). The soils underlying the Sespe Oil and Gas Field are generally comprised of 
variable material types including loam, sandy loam, gravelly loam, clay loam, and sand. Soils are gene-
rally reflective of the underlying geologic unit, extent of weathering, degree of slope, and the degree of 
human modification. The study area includes varied terrain and areas comprised of developed well pads, 
undeveloped land, mountains, and valleys. The SSURGO database for California was reviewed for the 
Sespe Oil and Gas Field. Table 11.8-2 shows the USDA soil units found in the Sespe Oil and Gas Field. A 
map showing the distribution of the USDA soil units underlying the Sespe field is presented on Figure 
11.11-12.  

Table 11.11-2. USDA Soils 

USDA Map 
Symbol Soil Unit Name Soil Texture 

Slope  
(percent) 

NRCS Map 
Origin 

3 Agua Dulce-Los Robles-Modjeska families 
association 

Sandy loam, weathered bedrock 10 to 60 CA772 

9 Inks-Lodo-Agua Dulce families complex Gravelly sandy loam, unweathered 
bedrock 

30 to 80 CA772 

13 Lithic Xerochrepts-Lithic Haploxeralfs-Rock 
outcrop complex 

Loam, unweathered bedrock 30 to 80 CA772 

15 Lodo-Botella families-Rock outcrop association Clay loam, unweathered bedrock 30 to 60 CA772 

26 Millerton-Millsholm families-Rock outcrop 
complex 

Sandy loam, unweathered bedrock 30 to 80 CA772 

28 Millerton-Reliz-Modjeska families association Sandy loam, unweathered bedrock 40 to 70 CA772 

30 Millsholm-Reliz families-Rock outcrop 
association 

Gravelly, sandy bedrock, 
unweathered bedrock 

40 to 65 CA772 

50 Xerofluvents-Xerorthents-Riverwash complex Fine sandy loam 0 to 15 CA772 

51 Yorba-Millsholm-Stonyford families association Silt loam, unweathered bedrock 30 to 60 CA772 

AnC Anacapa gravelly sandy loam Sandy loam 2 to 9 CA674 

AuD Azule loam Loam 9 to 15 CA674 

BdG Badland Weathered bedrock  CA674 

CaE2 Calleguas shaly loam, eroded Channery loam 9 to 30 CA674 

CaF Calleguas shaly loam Channery loam 30 to 50 CA674 

CfF2 Castaic-Balcom complex, eroded Loam 30 to 50 CA674 

GbC Garretson gravelly loam Gravelly loam 2 to 9 CA674 

LkF Lodo rocky loam Loam 30 to 50 CA674 

LoE2 Los Osos clay loam, eroded Clay loam 15 to 30 CA674 

LoF Los Osos clay loam Clay loam 30 to 50 CA674 

MrC Mocho gravelly loam Gravelly loam 2 to 9 CA674 

Rw Riverwash Sand   CA674 

ScE2 San Benito clay loam, eroded Clay loam 15 to 30 CA674 

ScF2 San Benito clay loam, eroded Clay loam 30 to 50 CA674 

SnG Sedimentary rock land Unweathered bedrock  CA674 

SzC Sorrento clay loam, heavy variant Clay loam 2 to 9 CA674 

Source: Soils – U.S. Department of Agriculture (USDA)/Natural Resources Conservation Service (NRCS), 2014, Web Soil Survey 
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Faulting and Seismicity 

The Sespe Oil and Gas Field is located in a seismically active area. The numerous faults in California 
include active, potentially active, and inactive faults. As defined by the CGS, active faults are faults that 
have ruptured within Holocene time, or within approximately the last 11,000 years. Quaternary faults 
are those that show evidence of movement during Quaternary time (approximately the last 1.6 million 
years). Pre-Quaternary faults are those that have not moved in the last approximately 1.6 million years 
(Jennings, 2010). Figure 11.11-13 shows the approximate oil field location relative to the major faults in 
the region. Table 11.11-3 lists selected principal known active faults that may affect the project area and 
the maximum moment magnitude (Mmax) as published by Cao et al. (2003) for the CGS. The approxi-
mate fault-to-site distances were calculated using the USGS Fault Database (USGS, 2014). 

A small area extending into southwestern portion of the Sespe Oil and Gas Field is located within a State 
of California Earthquake Fault Zone (formerly known as an Alquist-Priolo Special Studies Zone) (Hart and 
Bryant, 1997). This fault zone represents the location where the San Cayento fault is deemed sufficiently 
active and well defined. The San Cayento Fault is a north-dipping thrust fault. Dips measured along the 
fault based on its surface expression vary greatly; with estimates between 20° and 80°. The trace of the 
fault on the surface is expressed in alluvial fan offsets, oversteepened slopes near the presumed trace, 
and well defined antislope faults (Kahle, 1985). On the eastern side of Sespe Creek the San Cayento Fault 
is presumed to run southward toward Fillmore; however, this fault segment is not considered an Earth-
quake Fault Zone because the exact location of the fault trace has not been identified and it has not 
been proven active in Holocene time (Kahle, 1986). Figure 11.11-14 shows the location of the Earth-
quake Fault Zone in relation to the oil field boundaries. A figure showing the general location of the San 
Cayento Fault in relation to the oil field boundaries is provided in Figure 11.11-14.  

Table 11.11-3. Principal Active Faults 

Fault 

Approximate  
Fault-to-Field 

 Distance,1 
miles (kilometers) Fault 

Maximum 
Moment 

Magnitude2 
(Mmax) 

San Cayetano Located within field San Cayetano 7.2 

Santa Ynez 6.8 (10.9) Santa Ynez 7.4 

Oak Ridge (Onshore) 7.3 (11.7) Oak Ridge (Onshore) 7.4 

Holser 7.9 (12.7) Holser 6.8 

Northridge (East Oak Ridge) 10.7 (17.2) Northridge (East Oak Ridge) 6.9 

San Gabriel 10.9 (17.5) San Gabriel 7.3 

Santa Susana 10.9 (17.5) Santa Susana 6.9 

Simi-Santa Rosa 15.1 (24.3) Simi-Santa Rosa 6.9 

Mission Ridge–Arroya Parida–Santa Ana 16.4 (26.4) Mission Ridge–Arroya Parida–Santa Ana 6.9 

Pitas Point 18.0 (28.9) Pitas Point 7.3 

San Andreas  20.7 (33.3) San Andreas  7.6 

Garlock 23.3 (37.5) Garlock 7.6 

Sierra Madre  26.2 (42.2) Sierra Madre  7.2 

Red Mountain 26.3 (42.4) Red Mountain 7.4 

Oak Ridge (Offshore) 27.8 (44.7) Oak Ridge (Offshore) 7.0 

Verdugo 30.4 (49.0) Verdugo 6.9 

Malibu Coast 30.5 (49.1) Malibu Coast 6.7 

Plieto  30.8 (49.6) Plieto  7.1 
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Table 11.11-3. Principal Active Faults 

Fault 

Approximate  
Fault-to-Field 

 Distance,1 
miles (kilometers) Fault 

Maximum 
Moment 

Magnitude2 
(Mmax) 

North Channel 33.3 (53.6) North Channel 6.8 

Santa Monica 36.1 (58.1) Santa Monica 7.4 

Anacapa Dume 36.2 (58.3) Anacapa Dume 7.2 

White Wolf 38.0 (61.1) White Wolf 7.2 

Channel Islands Thrust 38.6 (62.2) Channel Islands Thrust 7.3 

Hollywood  38.8 (62.4) Hollywood  6.7 

Palos Verdes 40.1 (64.5) Palos Verdes 7.3 

Santa Cruz Island 41.0 (66.0) Santa Cruz Island 7.2 

Newport-Inglewood (Onshore Segment) 41.4 (66.7) Newport-Inglewood (Onshore Segment) 7.2 

Upper Elysian Park Blind Thrust 42.1 (67.8) Upper Elysian Park Blind Thrust 6.7 

Pitas Point (Upper) 42.8 (68.9) Pitas Point (Upper) 6.9 

Puente Hills Blind Thrust 44.1 (71.0) Puente Hills Blind Thrust 6.9 

Raymond 45.2 (72.7) Raymond 6.8 

Clamshell-Sawpit  54.6 (87.9) Clamshell-Sawpit  6.7 

Elsinore (Whittier Segment) 58.4 (94.0) Elsinore (Whittier Segment) 7.0 

1 - USGS, 2014 
2 - Cao et al., 2003 

Geologic and Seismic Hazards 

Induced Seismicity. In addition to production wells, Seneca operates 12 injection wells used for hydrau-
lic fracturing or the disposal of produced water or other substances resulting from extraction operations, 
waterflood, steamflood, and cyclic steam. Ten (10) wells within the Sespe field have been utilized for 
hydraulic fracturing in the past three years. 

The Monterey Formation crops out in the southeastern Sespe Oil and Gas Field and dips beneath the 
Fillmore Subbasin south of the field, forming the deep syncline associated with one of the Monterey For-
mation plays (see also Figure 10.14-2 for the location of Sespe Oil and Gas Field and the Monterey For-
mation play). Well stimulation in the Monterey Formation can take up to 20 stages and 10 million 
gallons of water per treatment. This increased use of water in well stimulation treatments will result in 
increased amounts of wastewater that requires proper reuse or disposal. 

Lawrence Berkeley National Laboratory conducted research on potential for induced seismicity during 
oil and gas production (Lawrence Berkeley National Laboratory [LBNL], 2010) and concluded that almost 
all seismicity related to petroleum extraction can be traced to either fluid injection or extraction. Over-
pressurization as in wastewater injection causes induced seismicity, in other parts of the United States, 
but has not been documented in California to cause significant damage. There has been public concern 
regarding induced seismicity from well stimulation treatments and that it appears to be related to injec-
tion and not the fracturing of formations. Researched literature indicates the potential for induced 
seismicity from currently practiced well stimulation treatments and wastewater injection is low, as dis-
cussed in EIR Section 10.11.5. 

Surface Rupture. Parts of the San Cayento Fault within the southern portion of the Sespe Oil and Gas 
Field have shown Holocene movement and Quaternary movement (Kahle, 1985). As such, there is a pos-
sibility of damage from surface fault rupture near the fault trace. Figure 11.11-9 shows the location of 
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the Earthquake Fault Zone for the San Cayento Fault in relation to the oil field boundaries. Additionally 
lurching or cracking of the ground surface as a result of nearby seismic events is possible. A map 
showing the general location of the San Cayento Fault in relation to the oil field boundaries is provided 
in Figure 11.11-8. 

Seismic Ground Shaking. Seismic ground shaking is detailed in EIR Section 11.11.3.1 (Geologic and 
Seismic Hazards). Earthquake events from one of the active or potentially active faults within or near the 
Sespe Oil and Gas Field could result in strong ground shaking that could affect any part of the Sespe Oil 
and Gas Field. 

In order to evaluate the level of ground shaking that might be anticipated within the Sespe Oil and Gas 
Field, due to the extent of the area, probabilistic PGA data available from the USGS was reviewed. This 
data indicates that the study region is located in an area where PGA ranging from 0.60 g to 0.80 g (60 to 
80 percent of the acceleration due to gravity) would be anticipated during an earthquake in the next 50 
years. Higher ground acceleration levels are attributable to potentially higher levels of earthquake 
ground shaking. A map of potential ground shaking levels for the Sespe Oil and Gas Field within is pre-
sented in Figure 10.11-5. 

Soil Liquefaction/Dynamic Settlement. According to the State of California Seismic Hazards Zones map 
(CGS, 2002), portions of the project area are located in an area mapped as potentially susceptible to 
liquefaction. As shown on Figure 11.11-10, areas mapped as being susceptible to liquefaction are gene-
rally located surrounding the Sespe Creek in the southern portion of the Sespe Oil and Gas Field. Accord-
ingly, liquefaction and liquefaction-related seismic hazards (e.g., dynamic settlement, ground subsi-
dence, and/or lateral spreading) may be design considerations for the improvements in the Sespe Oil 
and Gas Field area. Seismic Hazards Zone maps are not available for the northern part of the Sespe Oil 
and Gas Field, but liquefaction hazards may be present in this area. In general, areas with potentially 
loose, relatively flat-lying alluvial soils and groundwater within 50 feet of the ground surface may be sus-
ceptible to liquefaction. The potential hazard of liquefaction is not a consideration for portions of the 
Sespe Oil and Gas Field underlain by shallow bedrock, which is typical of the elevated areas in mountain 
ranges throughout the oil field. 

Landslides. Based on review of geologic literature, there are existing landslides mapped within the 
Sespe Oil and Gas Field (CGS, 2012). Wills et al. (2011) compiled a California statewide deep seated land-
slide susceptibility map which classifies areas as having a landslide susceptibility ranging from 0 to 10, 
where 10 is the highest degree of susceptibility. Areas with a landslide susceptibility classification of “0” 
contain either strong rock and/or a shallower slope. Areas with a landslide susceptibility classification of 
“10” contain either weak rock and/or a steeper slope. The Sespe Oil and Gas Field includes a range of 
landslide susceptibility, varying between “0” and “10.” A majority of the mountainous areas within the 
Sespe Oil and Gas Field have high landslide susceptibility. A map showing the deep seated landslide 
susceptibility for Study Region 2 is provided in Figure 10.11-6. 

Landslides may be induced by strong vibratory motion produced by earthquakes. Seismically induced 
slope instability (landslides) typically occurs in areas of steep slopes where underlying earth materials 
are unstable. Shallow seismically induced landslides typically consist of rockfalls or shallow slumps 
within weak surficial materials. Deeper seismically induced landslides can consist of rotational or block-
type landslides that form deeper within the ground and are generally related to discontinuities in the 
earth materials that manifest into a sliding surface. Ground shaking due to earthquakes can cause land-
slides to develop, trigger incipient landslides, or reactivate ancient landslides. 
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The CSHMP produces maps identifying areas of the State susceptible to earthquake-induced landslides. 
Portions of the southern Sespe Oil and Gas Field are mapped as being susceptible to seismically induced 
landslides (CGS, 2002). Seismic Hazards Zone maps are not available for the northern part of the Sespe 
Oil and Gas Field, but earthquake-induced landslides hazards may be present in this area. In general, ele-
vated and sloping areas can have a low to high susceptibility to earthquake-induced landslides, depend-
ing on the underlying rock type and potential bedding orientation, the degree of slope, and the potential 
amount of seismic ground shaking. The potential for seismically induced landslides and rockfalls gene-
rally is not a consideration for low-lying plains and valley bottoms with gentle to moderate topographic 
gradients within the Sespe Oil and Gas Field. 

Expansive Soils. Expansive soils are described in EIR Section 11.11.3.1 (Geologic and Seismic Hazards). 
Clayey soils may be encountered throughout the Sespe Oil and Gas Field. The expansion characteristics 
of clayey soils may vary locally and should thus be evaluated on a site-specific basis as required by 
industry standards and by proposed Mitigation Measures GEO-3a (Prepare Geotechnical Report) and 
SWR-2a (Implement Erosion Control Plan), discussed in EIR Sections 10.11.5, 10.15.5, and 11.11.5. Such 
an evaluation may include laboratory testing. 

Soil Erosion. Soils in the Sespe Oil and Gas Field are anticipated to be comprised of variable types of 
materials. In addition, topographic terrain in the Sespe Oil and Gas Field varies from gentle to steep 
gradients. In a general sense, steeper slope gradients provide a higher erosion potential, for similar soil 
types. Potential erosion of surface soils is exacerbated when saturated by rain or heavy irrigation. 

Sandy soils typically have low cohesion, and have a relatively higher potential for erosion from surface 
runoff when exposed in cut slopes or utilized near the face of fill embankments. Surface soils with higher 
amounts of clay tend to be less erodible as the clay acts as a binder to hold the soil particles together. 
Hard rock formations, such as in the mountainous areas of the Sespe Oil and Gas Field, tend to be less 
erodible due to the lithified nature of rock. 

Mineral Resources 

Non-Fuel Mineral Resources. The southernmost portion of the Sespe Oil and Gas Field has been 
mapped regarding potential aggregate mineral resources (Figure 11.11-11). The vicinity of Sespe Creek 
in the southwestern portion of the site is mapped as a MRZ-3, in which mineral resource significance 
could not be mapped from available data. The remainder of the southern margin of the Sespe Oil and 
Gas Field is mapped as a MRZ-1, in which there are no significant aggregate deposits (CDMG, 1993). The 
northern area of the Sespe Oil and Gas Field is not covered by available Mineral Land Classification 
maps. 

Oil, Gas, and Geothermal Resources. The Sespe Oil and Gas Field is a recognized producer of oil and gas. 
The Sespe Oil and Gas Field is mapped as being underlain by the Ventura Basin (Figure 10.11-7). For 
details regarding the history of hydrocarbon extraction at the Sespe Oil and Gas Field, current opera-
tions, and anticipated future production, please refer to the discussion of the Sespe Oil and Gas Field at 
the beginning of Chapter 11. Geothermal Resources are not generally known to exist within the Sespe 
Oil and Gas Field (DOGGR, 2001). Based on a review of the California Department of Conservation, 
Division of Oil, Gas and Geothermal Resources Well Finder website, there are no geothermal wells 
located at the site (DOGGR, 2014). 
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11.11.4 Impact Methodology and Significance Criteria 

Impact methodology and significance criteria for geology, soils and mineral resources impacts are the 
same as those found in EIR Section 10.11.4. 

11.11.5 Impact Analysis and Mitigation Measures 

The geology, soils and mineral resources impacts at the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields are the same as those found in EIR Section 10.11.5 unless modified below, for instance under the 
offshore portion of the Wilmington field. New mitigation measures were not identified specific to the 
Wilmington, Inglewood, and Sespe Oil and Gas Fields. The analysis was conducted for the impacts of the 
project related to geologic, seismic hazards and mineral resources for each criterion (EIR Section 10.11.4), 
and determined whether implementation of the project would result in significant impacts by evaluating 
effects of construction and operation of the project against the affected environment described above in 
EIR Section 11.11.3. 

11.11.5.1 Study Region 1: Wilmington Oil and Gas Field 

Production and drilling of new wells within the Wilmington Oil and Gas Field would decline over the next 
10 years. Hydraulic fracturing would be used for well completion on up to 53 percent of new production 
wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation and acid fracturing would not be used. 
Well stimulation to already existing wells may also occur at the THUMS/Long Beach Unit but not 
elsewhere in the field (EIR Section 11.0 (Wilmington Oil and Gas Field: Anticipated Future Production). 

The Wilmington Oil and Gas Field is located in Study Region 1. Based on the affected environment 
described in EIR Section 11.11.3.1, the potential impacts and mitigation measures presented in EIR Sec-
tion 10.11.5 generally apply to the Wilmington Oil and Gas Field, except as noted below with respect to 
Impacts GEO-1 and GEO-6. 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

The nearest active on-shore segment of the Newport-Inglewood fault is located approximately 2.8 miles 
northeast of the site. Because there are no active faults that cross the Wilmington field, the probability 
of damage from surface fault rupture is not considered to be likely. Mitigation Measure GEO-1a would 
not be required. 

Impacts caused by ground shaking, including lurching or cracking of the ground surface as a result of 
nearby seismic events are possible and Mitigation Measures GEO-1b, GEO1c, GEO-1d, GEO-1e, and 
GEO-1f would be recommended. 

The incorporation of the following measures will reduce potential seismic impact to less than significant 
(Class II) because they will require appropriate setbacks, limit the number of hydraulically fractured 
wells, implement industry-accepted practices, and require ongoing monitoring. 

MM GEO-1b Implement an Appropriate Setback if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1c Limit the Number of Hydraulically Fractured Wells. (Full text in EIR Section 10.11.5.) 

MM GEO-1cd Implement Industry Accepted Practices. (Full text in EIR Section 10.11.5.) 

MM GEO-1de Conduct Ground Monitoring. (Full text in EIR Section 10.11.5.) 
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MM GEO-1ef IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan. (Full 
text in EIR Section 10.11.5.) 

Impact GEO-2 Result in substantial soil erosion or the loss of topsoil 

As noted in EIR Section 7.3.8 (Probably Future Production in California), between zero and 20 new wells 
would be drilled and hydraulically fractured annually over the next 10 years in the Wilmington Oil and 
Gas Field. A well pad generally ranges from one to three acres in size outside of urban areas but total 
well pad site could reach five acres with access roads and staging areas. Based on the relatively low 
relief of the Wilmington Oil and Gas Field area, the potential for large-scale soil erosion is considered 
low. Nonetheless, once the well site is constructed, any uncovered soil will be exposed to wind and 
water erosion that could result in substantial soil erosion or the loss of topsoil. Soil erosion could occur 
during grading and project construction if proper procedures and techniques are not incorporated and 
maintained throughout construction. Soil erosion due to wind and rainfall would occur if exposed and 
unprotected soil is not properly protected and has a potentially significant soil erosion impact. 

The NPDES Stormwater program would be required for any construction sites one acre or larger (includ-
ing smaller sites that are part of a larger common plan of development) and would reduce erosion 
through implementation of a Stormwater Pollution Prevention Plan (SWPPP) and best management 
practices (BMPs). Additionally, if the well pad construction resulted in less than one acre of ground dis-
turbance Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan) requires a SWPPP 
for all new construction regardless of size for well stimulation treatments. Mitigation Measure SWR-2a 
(Implement Erosion Control Plan) would address the issue of encroachments into floodplains, and ensure 
the use of best management practices for erosion control during construction and during subsequent 
operation of the oil and gas fields subject to hydraulic fracturing and acid well stimulation treatments. 
Implementation of NPDES regulations and the mitigation measures would reduce this potential impact 
to less than significant (Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site land-
slide, lateral spreading, subsidence or collapse 

In the Wilmington Oil and Gas Field, landslides are unlikely because landslides or areas considered sus-
ceptible to seismically induced landslides have not been mapped and the risk of landsliding is considered 
relatively low. 

As discussed in EIR Section 10.11.5, one of the more serious environmental problems caused by oilfield 
operations within the Los Angeles Basin has been subsidence, which exists in virtually every oil field 
within the Los Angeles Basin. Subsidence at the Wilmington Oil and Gas Field is discussed in detail in EIR 
Section 10.11.5 and notes that up to 29 feet of subsidence occurred at this field between 1926 and 1968 
until the oil reservoirs underwent a repressurization program that utilized water injection to successfully 
reduce the vertical rate of subsidence. Mitigation Measure GEO-3a would be required to address lateral 
spreading, subsidence, or collapse. Incorporation of this mitigation measure would reduce potential 
impacts to less than significant levels because it would require the applicant to study the existing geo-
logical conditions and incorporate them into the project engineering. 

MM GEO-3a Prepare Geotechnical Report if Necessary. (Full text in EIR Section 10.11.5.) 
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Impact GEO-4 Be located on expansive soil creating substantial risks to life or property 

As noted in EIR Section 11.11.3 (Affected Environment), expansive soils are present in the Wilmington 
Oil and Gas Field. As such, it may be necessary to construct a well pad on expansive soils. However, a 
typical well site does not have habitable buildings, paved roads, or other structures that would be 
significantly impacted by expansive soils. Prior to constructing the well pad, the owner would conduct 
geologic testing to ensure well pad safety and to avoid loss of investment in the well pad. Well owners 
are unlikely to construct a well pad on soil that is unstable and will not support the necessary drilling 
and support equipment as this would result in an unsuccessful project. Therefore, well sites are unlikely 
to be placed on highly expansive and unstable soil and well sites will be located only on soil that would 
support the infrastructure. Therefore, impacts of well stimulation infrastructure that could be located on 
expansive soil are anticipated to be adverse but less than significant (Class III). 

Impact GEO-5 Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems 

The well stimulation program does not allow the construction of septic tanks or other non-portable 
waste disposal system during the period of construction and operation of well stimulation. Sanitary 
wastewater facilities for construction and operations personnel will include portable toilets that are 
required to be maintained on a regular basis. Therefore, the project would not impact by soils incapable 
of adequately supporting the use of septic tanks or alternative wastewater disposal systems (No 
Impact). Impacts due to disposal of flowback and produced water, collectively known as wastewater, are 
addressed in EIR Section 10.13.5 (Hazards and Hazardous Materials: Impact Analysis and Mitigation 
Measures), EIR Section 10.14.5 (Groundwater Resources), and EIR Section 10.23.5 (Utilities and Service 
Systems: Impact Analysis and Mitigation Measures). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan 

As mentioned in EIR Section 11.11.3.1 (Study Region 1: Wilmington Oil and Gas Field), significant eco-
nomic non-fuel mineral resources have not been discovered within the limits of the Wilmington Oil and 
Gas Field and the potential for loss of mineral deposits due to further development of the study area is 
considered low (Class III). 

Impact GEO-7 Cause an induced seismic event including ground shaking and ground failure 

EIR Section 10.11.5 (Impact GEO-7, Cause an induced seismic event including ground shaking and ground 
failure) provides a comprehensive discussion regarding the potential for well stimulation and the injec-
tion of wastewater and flowback to result in induced seismicity. This discussion considers the entire 
State so is relevant for the Wilmington Oil and Gas Field. Researched literature indicates the potential 
for induced seismicity from currently practiced well stimulation treatments and wastewater injection as 
practiced in California is low. As noted in EIR Section 10.11.5, the proposed permanent regulation 
1785.1 provides for an adequate level of earthquake monitoring, and the existing DOGGR requirements 
for injection of wastewater and flowback protect against the potential for future induced seismicity to 
occur; therefore, additional impacts are less than significant and further mitigation measures are not 
needed (Class III). 
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11.11.5.2 Study Region 1: Inglewood Oil and Gas Field 

All impacts and mitigation measures presented in EIR Section 10.11.5 are applicable to the Inglewood Oil 
and Gas Field. 

Impact GEO 1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

The Inglewood Oil and Gas Field is crossed by the Newport-Inglewood Fault Zone, which is seismically 
active and part of the San Andreas System, in addition to other active faults, as described in EIR Section 
11.11.3.2. Impacts caused by ground shaking, including lurching or cracking of the ground surface as a 
result of nearby seismic events, are possible and Mitigation Measures GEO-1a, GEO-1b, GEO1c, GEO-1d, 
GEO-1e, and GEO-1f would be recommended. 

The incorporation of the following measures will reduce potential seismic impact to less than significant 
(Class II) because they will require avoidance of active fault zones, appropriate setbacks, limit the num-
ber of hydraulically, implementation of industry accepted practices, and monitoring. 

MM GEO-1a Avoid Active Faults if NecessaryZones. (Full text in EIR Section 10.11.5.) 

MM GEO-1b Implement an Appropriate Setback if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1c Limit the Number of Hydraulically Fractured Wells. (Full text in EIR Section 10.11.5.) 

MM GEO-1cd Implement Industry Accepted Practices. (Full text in EIR Section 10.11.5.) 

MM GEO-1de Conduct Ground Monitoring. (Full text in EIR Section 10.11.5.) 

MM GEO-1ef Prepare an Earthquake Response Plan. (Full text in EIR Section 10.11.5.) 

Impact GEO-2 Result in substantial soil erosion or the loss of topsoil 

As noted in EIR Section 7.3.8 (Probable Future Production in California), over 50 production and injec-
tion wells would be drilled per year at the Inglewood Oil and Gas Field, and 25 percent of the production 
wells and no injection wells would be hydraulically fractured. A well pad generally ranges from one to 
three acres in size outside of urban areas but total well pad site could reach five acres with access roads 
and staging areas. As noted in EIR Section 11.11.3.2, the Baldwin Hills portion of the Inglewood Oil and 
Gas Field has a well-documented history of erosion problems. Once the well site is constructed, any 
uncovered soil will be exposed to wind and water erosion that could result in substantial soil erosion or 
the loss of topsoil. Soil erosion could occur during grading and project construction if proper procedures 
and techniques are not incorporated and maintained throughout construction. Soil erosion due to wind 
and rainfall would occur if exposed and unprotected soil is not properly protected and has a potentially 
significant soil erosion impact. 

The NPDES Stormwater program would be required for any construction sites one acre or larger (includ-
ing smaller sites that are part of a larger common plan of development) and would reduce erosion 
through implementation of a Stormwater Pollution Prevention Plan (SWPPP) and best management 
practices (BMPs). Additionally, if the well pad construction resulted in less than one acre of ground dis-
turbance Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan) requires a SWPPP 
for all new construction regardless of size for well stimulation treatments. Mitigation Measure SWR-2a 
(Implement Erosion Control Plan) would address the issue of encroachments into floodplains, and ensure 
the use of best management practices for erosion control during construction and during subsequent 
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operation of the oil and gas fields subject to hydraulic fracturing and acid well stimulation treatments. 
Implementation of NPDES regulations and the mitigation measures would reduce this potential impact 
to less than significant (Class II). 

MM SWR-1a  Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a  Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site land-
slide, lateral spreading, subsidence or collapse 

The Baldwin Hills in the Inglewood Oil and Gas Field have a well-documented history of chronic shallow 
landslide and subsidence. Well pads could be located on a geologic unit or soil that is unstable, or could 
become unstable during well stimulation activities and potentially result in on-site or off-site landslide, 
lateral spreading, subsidence, or collapse. The development of a well stimulation project on an unstable 
geologic unit or soil could potentially cause the well stimulation infrastructure to become unstable and 
result in collapse of the infrastructure. Collapse of infrastructure could impact the well stimulation crew, 
equipment and surrounding land uses. This impact could result in a significant impact. Mitigation is rec-
ommended that could reduce impacts to unstable geologic units and soil to less than significant (Class II) 
because it would require the operator or owner to prepare a geotechnical report that would be used to 
design the well stimulation infrastructure and ensure the engineering is appropriate. 

As discussed in EIR Section 10.11.5, one of the more serious environmental problems caused by oilfield 
operations within the Los Angeles Basin has been subsidence, which exists in virtually every oil field 
within the Los Angeles Basin. In the Los Angeles Basin, subsidence has historically occurred in part due 
to fluid withdrawal in porous subsurface formations. When fluid is withdrawn from subsurface forma-
tions, the formation void space once occupied by fluid becomes occupied by air, which may leave the 
formation susceptible to compaction under the weight of overlying geologic materials. 

Local regulations under the Los Angeles County General Plan and the Culver City Municipal Code require 
consideration of the potential risk to hazardous materials and disapproves proposals and would likely 
require a geotechnical report demonstrating that the location of the well does not provide an 
unacceptable risk to the public. Additionally, the Culver City Municipal Code specifically addresses oil, 
gas and hydrocarbons (EIR Section 11.12) and requires avoiding major public streets, sidewalk, or high-
ways, as well as outer boundary of the parcel of land. 

However, because it is uncertain whether Los Angeles County and the Culver City codes would require a 
geotechnical report for each new well, Mitigation Measure GEO-3a would be required to address lateral 
spreading, subsidence, or collapse. Incorporation of this mitigation measure would reduce potential 
impacts to less than significant levels (Class II) because it would require the applicant to study the exist-
ing geological conditions and incorporate them into the project engineering. 

MM GEO-3a Prepare Geotechnical Report if Necessary. (Full text in EIR Section 10.11.5.) 

Impact GEO-4 Be located on expansive soil creating substantial risks to life or property 

As noted in EIR Section 11.11.3 (Affected Environment), expansive soils are present in the Inglewood Oil 
and Gas Field. As such, it may be necessary to construct a well pad on expansive soils. However, a typical 
well site does not have habitable buildings, paved roads, or other structures that would be significantly 
impacted by expansive soils. Prior to constructing the well pad, the owner would conduct geologic 
testing to ensure well pad safety and to avoid loss of investment in the well pad. Well owners are 
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unlikely to construct a well pad on soil that is unstable and will not support the necessary drilling and 
support equipment as this would result in an unsuccessful project. Therefore, well sites are unlikely to 
be placed on highly expansive and unstable soil and well sites will be located only on soil that would sup-
port the infrastructure. Therefore, impacts of well stimulation infrastructure that could be located on 
expansive soil are anticipated to be adverse but less than significant (Class III). 

Impact GEO-5 Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems 

The well stimulation program does not allow the construction of septic tanks or other non-portable 
waste disposal system during the period of construction and operation of well stimulation. Sanitary 
wastewater facilities for construction and operations personnel will include portable toilets that are 
required to be maintained on a regular basis. Therefore, the project would not impact by soils incapable 
of adequately supporting the use of septic tanks or alternative wastewater disposal systems (No 
Impact). Impacts due to disposal of flowback and produced water, collectively known as wastewater, are 
addressed in EIR Section 10.13.5 (Hazards and Hazardous Materials: Impact Analysis and Mitigation 
Measures), EIR Section 10.14.5 (Groundwater Resources), and EIR Section 10.23.5 (Utilities and Service 
Systems: Impact Analysis and Mitigation Measures). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan 

As mentioned in EIR Section 11.11.3.2 (Study Region 1: Inglewood Oil and Gas Field), non-fuel mineral 
resources are sand, gravel, and aggregate resources and have been in continuous production since 1916 
and are well known. Because the mineral resources are under production, it is unlikely that any oil and 
gas production that would result in the loss of these resources would be allowed. Any oil and gas owner 
or operator would be required to notify the mines and compensate it for any loss. As such, the potential 
for loss of mineral deposits due to further development of the study area is considered low (Class III). 

Impact GEO-7 Cause an induced seismic event including ground shaking and ground failure 

Impacts resulting from an induced seismic event including ground shaking and ground failure would be 
the same as described in EIR Section 11.11.5.1. 

11.11.5.3 Study Region 2: Sespe Oil and Gas Field 

Activity within the Sespe Oil and Gas Field would occur at a similar or slightly reduced level of produc-
tion, well stimulation, and abandonment, and no well stimulation treatments would be requested for 
any already existing wells within the field (according to EIR Section 11.0 (Sespe Oil and Gas Field: Antici-
pated Future Production.). 

Based on the affected environment described in EIR Section 11.11.3.3, the potential impacts and mitiga-
tion measures presented in EIR Section 10.11.5.2 generally apply to the Sespe Oil and Gas Field. 

All impacts and mitigation measures presented in EIR Section 10.11.5 are applicable to the Sespe Oil and 
Gas Fields, with the exception of Mitigation Measure GEO-1e, as discussed below. 
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Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

The Sespe Oil and Gas Field has known faults and is located within a State of California Earthquake Fault 
Zone, so could expose people or structures to potential substantial adverse effects as a result of rupture 
of a known fault or groundshaking and ground failure. The Ventura County General Plan policies pertain-
ing to fault rupture and groundshaking reduce the risk of natural hazards to people and property. Imple-
mentation of local regulations and Mitigation Measures GEO-1a through GEO-1d and Mitigation Mea-
sure GEO-1f, described in EIR Section 10.11.5 (Impact Analysis and Mitigation Measures) would reduce 
the impacts to less than significant. 

Mitigation Measure GEO-1e is not required because the Sespe area is not an urban area so would not 
require monitoring. 

MM GEO-1a Avoid Active Faults Zones if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1b Implement an Appropriate Setback if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1c Limit the Number of Hydraulically Fractured Wells. (Full text in EIR Section 10.11.5.) 

MM GEO-1cd Implement Industry Accepted Practices. (Full text in EIR Section 10.11.5.) 

MM GEO-1ef IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan (Full 
text in EIR Section 10.11.5.) 

Impact GEO-2 Result in substantial soil erosion or the loss of topsoil 

As noted in EIR Section 7.3.8 (Probably Future Production in California), up to 4 new wells per year 
would be hydraulically fractured. A well pad generally ranges from one to three acres in size outside of 
urban areas but total well pad site could reach five acres with access roads and staging areas. As noted 
in EIR Section 11.11.3.3, the Sespe Oil and Gas Field has the potential for high erosion due to soil type 
and terrain. Once the well site is constructed, any uncovered soil will be exposed to wind and water ero-
sion that could result in substantial soil erosion or the loss of topsoil. Soil erosion could occur during 
grading and project construction if proper procedures and techniques are not incorporated and main-
tained throughout construction. Soil erosion due to wind and rainfall would occur if exposed and 
unprotected soil is not properly protected and has a potentially significant soil erosion impact. 

The NPDES Stormwater program would be required for any construction sites one acre or larger (includ-
ing smaller sites that are part of a larger common plan of development) and would reduce erosion 
through implementation of a Stormwater Pollution Prevention Plan (SWPPP) and best management 
practices (BMPs). Additionally, if the well pad construction resulted in less than one acre of ground dis-
turbance Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan) requires a SWPPP 
for all new construction regardless of size for well stimulation treatments. Mitigation Measure SWR-2a 
(Implement Erosion Control Plan) would address the issue of encroachments into floodplains, and ensure 
the use of best management practices for erosion control during construction and during subsequent 
operation of the oil and gas fields subject to hydraulic fracturing and acid well stimulation treatments. 
Implementation of NPDES regulations and the mitigation measures would reduce this potential impact 
to less than significant (Class II). 

MM SWR-1a  Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a  Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 
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Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site land-
slide, lateral spreading, subsidence or collapse 

As described in EIR Section 11.11.3.3 (Sespe Oil and Gas Field), portions of the field may be subject to 
landslide, lateral spreading, or collapse. The Ventura County General Plan policies pertain to natural haz-
ards including landslides and other seismic risks. The Ventura County policies require geotechnical and 
geologic investigations to address the natural hazards. Owner/operators would be required to design 
their projects consistent with the applicable guidelines. The Ventura County General Plan also contains 
goals, objectives, and policies pertaining to natural hazards including fault rupture, ground shaking, 
liquefaction, landslides/mudslides, and expansive soils, with the general goal of reducing the risk of nat-
ural hazards to people and property. Geotechnical and Geologic Investigations are required for 
addressing some of these natural hazards under the general plan policies. Proponents of specific 
improvements in the project area would be required to consult the general plan and design the projects 
consistent with the applicable guidelines. 

The Ventura County General Plan also contains goals, objectives, and policies pertaining to natural haz-
ards, with the general goal of reducing the risk of natural hazards to people and property. However, 
because it is uncertain whether the Ventura County General Plan would require a geotechnical report 
for each new well, Mitigation Measure GEO-3a would be required to address lateral spreading, subsi-
dence, or collapse. Incorporation of this mitigation measure would reduce potential impacts to less than 
significant levels (Class II) because it would require the applicant to study the existing geological condi-
tions and incorporate them into the project engineering. 

MM GEO-3a Prepare Geotechnical Report if Necessary. (Full text in EIR Section 10.11.5.) 

Impact GEO-4 Be located on expansive soil creating substantial risks to life or property 

As noted in EIR Section 11.11.3 (Affected Environment), expansive soils are present in the Sespe Oil and 
Gas Field. As such, it may be necessary to construct a well pad on expansive soils. However, a typical 
well site does not have habitable buildings, paved roads, or other structures that would be significantly 
impacted by expansive soils. Prior to constructing the well pad, the owner would conduct geologic 
testing to ensure well pad safety and to avoid loss of investment in the well pad. Well owners are 
unlikely to construct a well pad on soil that is unstable and will not support the necessary drilling and 
support equipment as this would result in an unsuccessful project. Therefore, well sites are unlikely to 
be placed on highly expansive and unstable soil and well sites will be located only on soil that would sup-
port the infrastructure. Therefore, impacts of well stimulation infrastructure that could be located on 
expansive soil are anticipated to be adverse but less than significant (Class III). 

Impact GEO-5 Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems 

The well stimulation program does not allow the construction of septic tanks or other non-portable 
waste disposal system during the period of construction and operation of well stimulation. Sanitary 
wastewater facilities for construction and operations personnel will include portable toilets that are 
required to be maintained on a regular basis. Therefore, the project would not impact by soils incapable 
of adequately supporting the use of septic tanks or alternative wastewater disposal systems (No 
Impact). Impacts due to disposal of flowback and produced water, collectively known as wastewater, are 
addressed in EIR Section 10.13.5 (Hazards and Hazardous Materials: Impact Analysis and Mitigation 
Measures), EIR Section 10.14.5 (Groundwater Resources), and EIR Section 10.23.5 (Utilities and Service 
Systems: Impact Analysis and Mitigation Measures). 
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Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan 

As mentioned in EIR Section 11.11.3.3 (Study Region 2: Sespe Oil and Gas Field), significant economic 
non-fuel mineral resources have not been discovered within the portions of the Sespe Oil and Gas Field 
that is mapped and the potential for loss of mineral deposits due to further development of the study 
area is considered low (Class III). 

Impact GEO-7 Cause an induced seismic event including ground shaking and ground failure 

Impacts resulting from an induced seismic event including ground shaking and ground failure would be 
the same as described in EIR Section 11.11.5.1. 

11.11.6 Impact Significance Summary 

Table 11.11-4. Summary of Impacts and Mitigation Measures – Geology, Soils, and Mineral Resources 

Impact GEO-1. Expose people or structures to potential substantial adverse effects as a result of rupture of a known 
fault, seismically induced groundshaking, and/or ground failure 

Wilmington Oil and Gas Field  

Impact Significance  Class II  

Mitigation Measure(s) GEO-1b: Implement an Appropriate Setback if Necessary 
GEO-1c: Limit the Number of Hydraulically Fractured Wells 
GEO-1cd: Implement Industry Accepted Practices 
GEO-1de: Conduct Ground Monitoring 
GEO-1ef: IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GEO-1a: Avoid Active Faults Zones if Necessary 
GEO-1b: Implement an Appropriate Setback if Necessary 
GEO-1c: Limit the Number of Hydraulically Fractured Wells 
GEO-1cd: Implement Industry Accepted Practices 
GEO-1de: Conduct Ground Monitoring 
GEO-1ef: IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GEO-1a: Avoid Active Faults if Necessary Zones 
GEO-1b: Implement an Appropriate Setback if Necessary 
GEO-1c: Limit the Number of Hydraulically Fractured Wells 
GEO-1cd: Implement Industry Accepted Practices 
GEO-1ef: IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan 

Impact GEO-2. Result in substantial soil erosion or the loss of topsoil 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
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Table 11.11-4. Summary of Impacts and Mitigation Measures – Geology, Soils, and Mineral Resources 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 

Impact GEO-3. Be located on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral 
spreading, subsidence or collapse 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GEO-3a: Prepare Geotechnical Report if Necessary 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GEO-3a: Prepare Geotechnical Report if Necessary 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GEO-3a: Prepare Geotechnical Report if Necessary 

Impact GEO-4. Be located on expansive soil creating substantial risks to life or property 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact GEO-5. Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems 

Wilmington Oil and Gas Field  

Impact Significance  No Impact 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  No Impact 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  No Impact 

Mitigation Measure(s) None required 

Impact GEO-6. Result in the loss of availability of known mineral resource loss of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan or other land use plan 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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Table 11.11-4. Summary of Impacts and Mitigation Measures – Geology, Soils, and Mineral Resources 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact GEO-7. Cause an induced seismic event including ground shaking and ground failure 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.12 Greenhouse Gas Emissions 

11.12.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for greenhouse gas (GHG) emissions. Any relevant discussion and analysis in EIR Section 10.12 
is incorporated herein to support conclusions about the significance of impacts in the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. 

11.12.2 Regulatory Setting 

See EIR Section 10.12.2 (Programmatic Level Analysis of the Project, Greenhouse Gas Emissions, Regula-
tory Setting) for the general regulatory setting associated with this analysis. 

Additionally, air pollution and GHG emission sources within the Wilmington and Inglewood Oil and Gas 
Fields are within the jurisdiction of the South Coast Air Quality Management District (SCAQMD). Emis-
sion sources within the Sespe Oil and Gas Field are within the jurisdiction of the Ventura County Air Pol-
lution Control District (VCAPCD). 

11.12.3 Affected Environment 

11.12.4 Impact Methodology and Significance Criteria 

See EIR Section 10.12.4 for the methodology of GHG impact analysis and below for additional signifi-
cance criteria relevant to the Wilmington, Inglewood, and Sespe fields. 

11.12.4.1 Study Region 1: Wilmington Oil and Gas Field 

Air pollution and GHG emission sources within the Wilmington Oil and Gas Field are within the jurisdic-
tion of the South Coast Air Quality Management District (SCAQMD). Significance criteria recommended 
by the SCAQMD include a mass-based GHG threshold for industrial facilities at 10,000 MTCO2e/year 
(SCAQMD, 2011). 

11.12.4.2 Study Region 1: Inglewood Oil and Gas Field 

Air pollution and GHG emission sources within the Inglewood Oil and Gas Field are also within the juris-
diction of the South Coast Air Quality Management District (SCAQMD). Significance criteria recom-
mended by the SCAQMD include a mass-based GHG threshold for industrial facilities at 
10,000 MTCO2e/year (SCAQMD, 2011). 

11.12.4.3 Study Region 2: Sespe Oil and Gas Field 

Air pollution and GHG emission sources within the Sespe Oil and Gas Field are within the jurisdiction of 
the Ventura County Air Pollution Control District (VCAPCD). The VCAPCD identifies a range of optional 
approaches for Lead Agencies to use in the GHG impact analysis of land use development projects. 
Although no official criteria are recommended by VCAPCD, the agency indicates a preference for 
achieving GHG threshold consistency with the South Coast Air Quality Management District recommen-
dations (VCAPCD, 2011), which include a mass-based GHG threshold for industrial facilities at 
10,000 MTCO2e/year (SCAQMD, 2011). 
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11.12.5 Impact Analysis and Mitigation Measures 

11.12.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact GHG-1 Generate greenhouse gas emissions that may have a significant impact on the 
environment 

Production and drilling of new wells within the Wilmington oil and gas field would decline over the next 
10 years (EIR Section 7.3.8). 

Hydraulic fracturing would be used for well completion each year on zero to 20 new production wells 
and 5 existing wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation and acid fracturing would 
not be used. Well stimulation to already existing wells may also occur at the THUMS/Long Beach Unit 
but not elsewhere in the field (according to Chapter 11). 

As in the existing conditions, emissions would occur due to hydraulic fracturing as a well stimulation treat-
ment and due to new well drilling. EIR Table 10.12-12 shows that approximately 2,300 MTCO2e per year 
of combustion-related emissions would occur at Wilmington, based on the probable future well stimula-
tion data that is available to DOGGR. This rate does not include any estimate for CH4 that may escape as 
vented emissions or fugitive leaks. Other types of emissions from oil and gas production and drilling at 
Wilmington would occur at reduced levels due to the anticipated declining level of activity (EIR Section 
7.3.8). Combustion-related GHG emissions represent the majority of GHG from well stimulation treat-
ments, and the baseline levels of GHG from production and drilling would be declining. At these levels, 
emissions from drilling of new wells and new well stimulation treatments at the Wilmington field would 
be below the SCAQMD significance threshold of 10,000 MTCO2e/year. 

See Table 10.12-12 for the projected Combustion-Related GHG Emissions from Hydraulic Fracturing in 
Wilmington. 

With overall emissions from well stimulation treatments and new well drilling activity within the Wilm-
ington field continuing or declining, the oil and gas activities would not substantially increase GHG emis-
sions over levels that have been occurring in recent years. Even so, each new well stimulation treatment 
operation creates “new” GHG emissions, which could be potentially significant, despite the fact that 
emissions at similar, or even greater, levels have been occurring previously. For this reason, DOGGR, in 
reviewing application for well stimulation treatment permits, shall determine whether GHG emissions 
may create significant GHG-related impacts, using the a mass-based GHG threshold for industrial facili-
ties at 10,000 MTCO2e/year recommended by the SCAQMD. Where emissions would be significant, 
DOGGR shall apply some combination of the mitigation measures set forth in EIR Section 10.12.5 in 
order to reduce effects to less than significant if feasible. The extent of Impact GHG-1 is uncertain, 
ranging from a less than significant impact (Class III) to a significant, unavoidable impact (Class I). 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 
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MM GHG-1b Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies. 
(Full text in EIR Section 10.12.5.) 

MM GHG-1c Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide. (Full text in EIR 
Section 10.12.5.) 

Impact GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of reduc-
ing the emissions of greenhouse gases 

As production at Wilmington is anticipated to decline, California end users of oil and gas would need to 
rely on a replacement supply. The ARB calculates the carbon intensity of crude oil production and trans-
port to California refineries for each supply of crude as part of the LCFS regulation, and for the Wilming-
ton field, the carbon intensity is 6.36 g CO2e/MJ (ARB, 2014c). Compared to the carbon intensities of 
other crude supplies, the carbon intensity for production and transport of crude from the Wilmington 
field is much lower than that of an average barrel of crude used in California (about 11.4 g CO2e/MJ) 
and much lower than the average for crude produced in California (12.9 g CO2e/MJ) (ARB, 2012). The 
carbon intensity of another replacement crude supply, if needed to offset the decline in production at 
Wilmington, would probably be higher than that for Wilmington. Using a replacement crude supply 
could result in an incremental increase in life-cycle GHG emissions because of the decline of a lower-
than-average carbon intensity crude supply at the Wilmington field. 

Using a replacement crude supply would not pose a potential conflict with California’s GHG reduction 
strategies. As with all crude produced at Wilmington or elsewhere for use in California, any replacement 
crude supply would be subject to the LCFS, which ensures overall progress towards reducing the full 
fuel-cycle, carbon intensity of transportation fuels statewide. Impact GHG-2 at Wilmington would be a 
less than significant (Class III) impact. 

11.12.5.2 Study Region 1: Inglewood Field 

Impact GHG-1 Generate greenhouse gas emissions that may have a significant impact on the 
environment 

The Inglewood Oil and Gas Field operations include over 610 active oil and gas wells as of 2014, and 
Freeport, the primary owner/operator within the Inglewood Field, produces an average of 7,250 barrels 
of oil per day (bpd) and 3,350 million standard cubic feet per day (mscf) of natural gas (EIR Section 10.0). 
The number of new wells drilled at Inglewood would increase from around 36 per year, between 2000 
and 2007 (EIR Section 10.0) to over 50 per year, over the next 25 years (EIR Section 13.2.2). As a result of 
the increased level of activity, emissions from oil and gas production at Inglewood would occur at 
increased levels associated with new well drilling. 

EIR Table 10.12-12 shows that approximately 1,800 MTCO2e per year of combustion-related emissions 
would occur at Inglewood, based on the probable future well stimulation data that is available to 
DOGGR. This rate does not include any estimate for CH4 that may escape as vented emissions or fugitive 
leaks. Other types of emissions from oil and gas production and drilling at Inglewood would occur at 
increased levels due to the anticipated increasing level of activity 

Impact GHG-1 would occur as shown for the remainder of the programmatic level analysis. Mitigation 
measures identified for Impact GHG-1 would be applicable within the field, and the resulting impacts 
after implementing mitigation would be significant and unavoidable (Class I). 
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MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

MM GHG-1b Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies. 
(Full text in EIR Section 10.12.5.) 

MM GHG-1c  Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide. (Full text in EIR 
Section 10.12.5.) 

Impact GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of reduc-
ing the emissions of greenhouse gases 

The Inglewood Oil and Gas Field operations include emissions from production-related sources that are 
subject to multiple programs aimed at reducing GHG. According ARB-calculated factors in the LCFS regu-
lation, production, and transport of each unit of energy from about 2.8 million barrels of crude 
produced in 2012 at Inglewood Field and transported to refinery gates occurred with a field-specific car-
bon intensity of 8.74 g CO2e/MJ (ARB, 2014c), which was less than the average for crude production in 
California of 12.9 g CO2e/MJ (ARB, 2014c). The overall life-cycle GHG emissions due to production and 
transport of 2.8 million barrels of crude in 2012 from Inglewood at its field-specific carbon intensity was 
around 150,000 MTCO2e. 

As with all crude produced for use in California, the crude supply from Inglewood would be subject to 
the LCFS, which ensures overall progress towards reducing the full fuel-cycle, carbon intensity of trans-
portation fuels statewide. However, the compliance obligation under the Cap-and-Trade Program for 
covered emissions from the Inglewood Field is not specifically identified within public data from the 
MRR (ARB, 2013a). New well drilling could increase the levels of uncovered emissions from activities at 
Inglewood, and increasing the levels of uncovered GHG emissions could conflict with the existing pro-
grams to reduce GHG. Impact GHG-2 would occur as shown for the remainder of the programmatic level 
analysis. Mitigation identified for Impact GHG-2, as well as Air Quality Mitigation Measures AQ-2a and 
AQ-2b and Greenhouse Gas Emissions Mitigation Measure GHG-1c, would be applicable within the field, 
and the resulting impacts after implementing mitigation would be significant and unavoidable (Class I). 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1c  Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide. (Full text in EIR 
Section 10.12.5.) 

MM GHG-2a Require Applicant to Enter into Mitigation Programs or Agreements for GHG Emissions 
not Covered by or Exempt from ARB’s Cap and Trade Program. (Full text in EIR Section 
10.12.5.) 
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11.12.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact GHG-1 Generate greenhouse gas emissions that may have a significant impact on the 
environment 

Activity within the Sespe oil and gas field would occur at a similar or slightly reduced level of production, 
well stimulation, and abandonment, and no well stimulation treatments would be requested for any 
already existing wells within the field (according to Chapter 11). 

In particular, it is anticipated that only a few (up to four) wells will be drilled per year in the Sespe field 
over the next 25 years (EIR Section 7.3.8), all of which would be hydraulically fractured. Acid matrix stim-
ulation and acid fracturing are not anticipated to be used for well completion during future operations 
within the Sespe field. 

As in the existing conditions, emissions would occur due to hydraulic fracturing as a well stimulation 
treatment and due to new well drilling. 

EIR Table 10.12-12 shows that approximately 400 MTCO2e per year of combustion-related emissions 
would occur at Sespe, based on the probable future well stimulation data that is available to DOGGR. 
This rate does not include any estimate for CH4 that may escape as vented emissions or fugitive leaks. 
Other types of emissions from oil and gas production and drilling at Sespe would occur at similar or 
slightly reduced levels due to the anticipated declining level of activity (EIR Section 7.3.8). Combustion-
related GHG emissions represent the majority of GHG from well stimulation treatments, and the base-
line levels of GHG from production and drilling would be similar or declining. At these levels, emissions 
from drilling of new wells and new well stimulation treatments at Sespe field would be below the 
SCAQMD significance threshold, as recognized by the VCAPCD, of 10,000 MTCO2e/year. 

See Table 10.12-12 for the projected Combustion-Related GHG Emissions from Hydraulic Fracturing in 
Sespe. With overall emissions from well stimulation treatments and new well drilling activity within the 
Sespe field continuing or declining, the oil and gas activities would not substantially increase GHG emis-
sions over levels that have been occurring in recent years. Even so, each new well stimulation treatment 
operation creates “new” GHG emissions, which could be potentially significant, despite the fact that 
emissions at similar, or even greater, levels have been occurring previously. For this reason, DOGGR, in 
reviewing application for well stimulation treatment permits, shall determine whether GHG emissions 
may create significant GHG-related impacts, using the a mass-based GHG threshold for industrial facili-
ties at 10,000 MTCO2e/year favored by the VCAPCD. Where emissions would be significant, DOGGR 
shall apply some combination of the mitigation measures set forth in EIR Section 10.12.5 in order to 
reduce effects to less than significant if feasible. The extent of Impact GHG-1 is uncertain, ranging from a 
less than significant impact (Class III) to a significant, unavoidable impact (Class I). 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

MM GHG-1b Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies. 
(Full text in EIR Section 10.12.5.) 
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MM GHG-1c  Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide. (Full text in EIR 
Section 10.12.5.) 

Impact GHG-2 Conflict with an applicable plan policy or regulation adopted for the purpose of reduc-
ing the emissions of greenhouse gases 

As production at Sespe is anticipated to remain at a similar or slightly reduced level, California end users 
of oil and gas could need to rely on a replacement supply. The ARB calculates the carbon intensity of 
crude oil production and transport to California refineries for each supply of crude as part of the LCFS 
regulation, and for the Sespe field, the carbon intensity is 2.91 g CO2e/MJ (ARB, 2014c). Compared to 
the carbon intensities of other crude supplies, the carbon intensity for production and transport of crude 
from the Sespe field is much lower than that of an average barrel of crude used in California (about 
11.4 g CO2e/MJ) and much lower than the average for crude produced in California (12.9 g CO2e/MJ) 
(ARB, 2012). The carbon intensity of another replacement crude supply, if needed to offset the decline 
in production at Sespe, would probably be higher than that for Sespe. Using a replacement crude supply 
could result in an incremental increase in life-cycle GHG emissions because of the decline of a lower-
than-average carbon intensity crude supply at the Sespe field. 

Using a replacement crude supply would not pose a potential conflict with California’s GHG reduction 
strategies. As with all crude produced at Sespe or elsewhere for use in California, any replacement crude 
supply would be subject to the LCFS, which ensures overall progress towards reducing the full fuel-cycle, 
carbon intensity of transportation fuels statewide. Impact GHG-2 at Sespe would be a less than signifi-
cant impact (Class III). 
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11.12.6 Impact Significance Summary 

Table 11.12-1 provides a summary of the potential GHG impacts for the programmatic level analysis of 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

Table 11.12-1. Summary of Impacts and Mitigation Measures – Greenhouse Gas Emissions 

Impact GHG-1. Generate greenhouse gas emissions that may have a significant impact on the environment 

Wilmington Oil and Gas Field  

Impact Significance  Class I to Class III 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Sespe Oil and Gas Field  

Impact Significance  Class I to Class III 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 
GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Impact GHG-2. Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions 
of greenhouse gases 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 
GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.13 Hazards and Hazardous Materials 

This section discusses at a programmatic level of analysis hazards and hazardous materials for the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields. The regulatory setting for the fields is described in EIR 
Section 11.13.2. The affected environment in the vicinity of the fields is discussed in EIR Section 11.13.3. 
The impact methodology and significance criteria used to analyze the hazards and hazardous materials 
are presented in EIR Section 11.13.4. Potential impacts from hazards and hazardous materials are assessed 
in EIR Section 11.13.5 and summarized in EIR Section 11.13.6. Details in EIR Section 10.13 are applicable 
to well stimulation in the three oil and gas fields. Any relevant discussion and analysis in EIR Section 
10.13 is incorporated herein to support conclusions about the significance of impacts in the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. 

11.13.1 Introduction 

The Wilmington, Inglewood, and Sespe Oil and Gas Fields are located in different geographic settings. 
The onshore portion of the Wilmington Oil and Gas Field and the entire Inglewood Oil and Gas Field are 
located in Los Angeles County in urban and commercial/industrial settings. The offshore portions of the 
Wilmington Oil and Gas Field are accessed from four manmade islands and on Pier J in the Long Beach 
Harbor. The Sespe Oil and Gas Field is located in Ventura County in a rural setting. 

11.13.2 Regulatory Setting 

EIR Section 10.13.2 provides detail on the federal and State regulations that apply to hazards and haz-
ardous materials with regard to well stimulation in California. This section will focus at a programmatic 
level on local regulations that apply to hazards and hazardous materials for the Wilmington and Ingle-
wood Oil and Gas Fields (in Study Region 1) and the Sespe Oil and Gas Field (in Study Region 2). 

To supplement the description of transport, use, and disposal of hazardous substances associated with 
well stimulation within these fields, other hazardous materials/waste and environmental release sites in 
the vicinity of the fields were reviewed based on online information available from DTSC, RWQCB, and 
EPA. 

11.13.2.1 Study Region 1: Wilmington Oil and Gas Field 

The onshore portion of the Wilmington Oil and Gas Field is in Los Angeles County and the offshore por-
tions are located in Long Beach Harbor in State waters or tidelands. Hazardous materials are regulated 
by several agencies. The Los Angeles County Fire Department regulates the disposal, handling, and stor-
age of hazardous and toxic materials through inspections, emergency response, enforcement, and site 
mitigation. It also manages the hazardous materials disclosure program, which requires the submittal of 
a hazardous materials inventory and contingency plan for businesses handling or storing hazardous 
materials. The Los Angeles County General Plan contains policies related to promoting the safe transport 
of hazardous materials and to denying approval of proposed projects that cannot properly mitigate 
unacceptable threats to public health and safety (MRS, 2008). 

The City of Long Beach is the operator of the Long Beach Unit, which includes portions of the Wilming-
ton Oil and Gas Field. The Long Beach Certified Unified Program Agency (CUPA) provides regulatory 
oversight related to hazardous materials management within the City. The CUPA Program includes: 

 Hazardous Waste Generator Inspection 

 Hazardous Materials Inspection/Business Plan 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.13 HAZARDS AND HAZARDOUS MATERIALS 

Final EIR 11.13-2 June 2015 

 California Accidental Risk Prevention (CalARP) 

 Above Ground Storage Tank Spill Prevention 

– Underground Storage Tank (UST) Program/Above Ground Storage Tank (AST) Program 

– Tank Monitoring/Installs and Removals 

– Site Mitigation: Review of Soil Sampling Reports related to UST, AST, Clarifier and Hydraulic Lift 
removals and upgrades; Site Characterization (Phase II); Site Remediation (Phase III) 

 Other soil only projects non-UST related (Long Beach, 2014). 

The western portion of the onshore Wilmington Oil and Gas Field is located within the City of Los 
Angeles. On February 28, 2014, the Los Angeles City Council unanimously ordered drafting of a new 
municipal ordinance (Number 13-1152-S1) that would ban, within city boundaries, hydraulic fracturing 
and other unconventional highly pressurized well-stimulation activities, such as gravel packing and 
acidizing and use of waste disposal injection wells. The ordinance would make Los Angeles the only oil-
producing city in California to ban hydraulic fracturing. The moratorium would remain in place until the 
city verifies that hydraulic fracturing will not harm public safety or compromise drinking water. The 
drafted ordinance is subject to additional public input before being presented to the City Council for a 
final vote. 

The California State Lands Commission (CSLC) has jurisdiction over State waters and California tidelands. 
Historically, drill cuttings were disposed around offshore facilities, but CLSC policy since the mid-1980s 
prevents disposal of drill cuttings into the ocean. In addition, the Wilmington Oil and Gas Field operators 
report that no fluids are discharged to the harbor or ocean. If discharges to waters of the state were to 
occur, they would be regulated under NPDES permits issued by the Los Angeles RWQCB. 

In addition, non-hazardous wastes would be recycled or disposed of at an appropriate landfill or 
recycling facility. All hazardous waste materials, including contaminated soil, would be handled and dis-
posed of by a licensed waste disposal contractor and transported to an appropriate disposal or recycling 
facility to meet federal, State, and local requirements. 

Because much of the onshore Wilmington Oil and Gas Field has commercial and industrial land uses, 
there are hundreds of active and closed leaking underground storage tanks, land disposal sites, cleanup 
program sites, and military cleanup sites regulated by the Los Angeles RWQCB, DTSC, and the federal 
government. In addition, there are two Superfund sites regulated by the EPA located north of and in 
close proximity to the Wilmington field. 

11.13.2.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field boundaries lie in unincorporated Los Angeles County and extend into 
the cities of Los Angeles and Culver City. Adjacent urban areas include the communities of Baldwin Hills, 
View Park, Blair Hills, Windsor Hills, Ladera Heights, and the Kenneth Hahn State Recreation Area. The 
discussion of hazardous material regulation in the County occurs in the Wilmington Oil and Gas Field 
section above (EIR Section 11.13.2.1). 

The Baldwin Hills Community Standards District (CSD) was formed to reduce environmental impacts of 
future oil and gas development within the portion of the field located in unincorporated Los Angeles 
County through the establishment of permanent development standards, operating requirements, and 
procedures. The CSD standards include a 5-year review of CSD provisions by the County of Los Angeles 
to determine if the provisions are adequately protecting health, safety, and the general welfare. The 
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review can result in adding, appending, or removing provisions to further reduce impacts of oil opera-
tions on neighboring land. 

Regulations and authority applicable to drilling, operation, maintenance, and plugging and abandon-
ment of oil and gas wells on private land are described in EIR Section 7.3 (Overview of the Lifecycle of an 
Oil and Gas Well). The types of permits required include fire permits, wastewater annual permit, Regional 
Water Quality Control Board waste discharge requirements, South Coast Air Quality Management District 
permit to operate, and Los Angeles County permits (Los Angeles County, 2008). 

The northern part of the Inglewood Oil and Gas Field is located within the City of Culver City. Culver 
City’s existing regulations for the Inglewood Field were last updated in 2003 (Culvert City, 2014). Culver 
City is in the process of developing a Specific Plan for the Inglewood Oil Field that will contain updated 
oil drilling regulations for the Culver City portion of the field. The proposed regulations include provi-
sions for maximum number of wells, and drilling plans and monitoring. 

The eastern and northern edges of the Inglewood Field are located within the City of Los Angeles. On 
February 28, 2014, the Los Angeles City Council unanimously ordered drafting of a new municipal ordi-
nance (no. 13-1152-S1) that would ban, within city boundaries, hydraulic fracturing and other unconven-
tional highly pressurized well-stimulation activities, such as gravel packing and acidizing and use of 
waste disposal injection wells. The ordinance would make Los Angeles the only oil-producing city in Cali-
fornia to ban hydraulic fracturing. The moratorium would remain in place until the city verifies that 
hydraulic fracturing will not harm public safety or compromise drinking water. The drafted ordinance is 
subject to additional public input before being presented to the City Council for a final vote. 

Except for the main area of the Inglewood Oil and Gas Field operations (which is industrial), the sur-
rounding area is comprised mostly of open space/recreation and urban land uses. Accordingly, while 
there are active and closed leaking underground storage tanks, land disposal sites, and cleanup program 
sites regulated by the Los Angeles RWQCB and DTSC, there are fewer sites than identified at the Wilm-
ington field and there are no military cleanup or Superfund Sites located near the Inglewood Oil and Gas 
Field. 

11.13.2.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located in Ventura County. The Ventura County Certified Unified Program 
Agency (CUPA) Hazardous Materials Program provides regulatory oversight for the following statewide 
environmental programs: 

 Hazardous Waste 
 Hazardous Materials Business Plan 
 California Accidental Release Prevention Program 
 Underground Hazardous Materials Storage Tanks 
 Aboveground Petroleum Storage Tanks/Spill Prevention, Control, and Countermeasures Plans 
 Onsite Hazardous Waste Treatment/Tiered Permit 

CUPA implements State and federal laws and regulations, county ordinances, and local policies related 
to the above programs through routine and follow-up inspections, educational guidance, and enforce-
ment actions. CUPA also is involved with hazardous materials emergency response, investigation of 
illegal disposal of hazardous waste and public complaints (Ventura County, 2014). 

There are no environmental release sites identified within the Sespe Oil and Gas Field. 
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Most of the Sespe field is located within the Los Padres National Forest, where a large portion of the sur-
face land is administered by the U.S. Forest Service. The Bureau of Land Management (BLM) is respon-
sible for reviewing applications and issuing leases for federal mineral estate within the national forest 
(BLM website, accessed 2014). BLM has Onshore Oil and Gas Orders to implement and supplement the 
oil and gas regulations found in 43 CFR 3160 for conducting oil and gas operations on federal and Indian 
lands. The orders include: Approval of Operations, Drilling, Site Security, Measurement of Oil, Measure-
ment of Gas, Hydrogen Sulfide Operations, Disposal of Produced Water, Well Completions/Workovers/
Abandonment (Proposed Rule), and Waste Prevention and Beneficial Use of Oil and Gas (BLM, 2014). 

11.13.3 Affected Environment 

The potential exists for surface (e.g., spills and leaks) or subsurface (e.g., improperly sealed wells) releases 
of hazardous materials at the Wilmington, Inglewood, and Sespe Oil and Gas Fields. Affected environ-
ments include surface soil and sediments (unconsolidated to consolidated), surface and stormwater 
runoff, (e.g., to lined/unlined canals and local streams via stormwater drains), the subsurface 
unsaturated zone, and groundwater (subsurface saturated zone). Releases and/or spills of well stimula-
tion chemicals may also impact agricultural resources, air quality, or ecological/biological resources. 

Other sections in the EIR address these affected environments more directly, the primary ones of which 
are summarized below: 

 Section 11.2 – Agricultural and Forestry Resources 
 Section 11.3 – Air Quality 
 Section 11.4 – Biological Resources: Terrestrial Environment 
 Section 11.11 – Geology, Soils and Mineral Resources 
 Section 11.14 – Groundwater Resources 
 Section 11.15 – Surface Water Resources 
 Section 11.17 – Noise and Vibration 
 Section 11.21 – Risk of Upset/Public and Worker Safety 
 Section 11.22 – Transportation and Traffic 

EIR Section 10.13.13 (describing the affected environment for the project programmatic level analysis of 
the hazards and hazardous materials) includes a summary of well stimulation chemicals (EIR Section 
10.13.3.1), well stimulation equipment and operations (EIR Section 10.13.3.2), and additional 
constituents and naturally occurring substances encountered during well stimulation. The programmatic 
description of the affected environment is applicable for the six study regions addressed in this EIR 
because well stimulation treatment hazardous materials and operations are assumed to be generally 
consistent across California. 

There is no available information to suggest that well stimulation treatments in the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields are different than well stimulation treatments occurring in other 
parts of the State. Accordingly, well stimulation chemicals used in Wilmington, Inglewood, and Sespe Oil 
and Gas Fields are assumed to be the same or similar to those outlined in EIR Section 10.13.3.1. Chem-
icals that may be used in future hydraulic fracturing operations are dependent on the different subsur-
face factors and requirements of the oil field and play zone. In accordance with DOGGR’s proposed per-
manent regulations as required by SB 4, hydraulic fracturing chemicals used at each oil and gas field will 
be disclosed. 

As discussed in EIR Section 10.13 (Programmatic Level Analysis of the Project, Hazards and Hazardous 
Materials), flowback and produced water may contain naturally occurring radioactive materials (NORM), 
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including uranium and thorium and their decay products (radium, polonium, and radon). Some studies 
have shown that NORM occurs in the Monterey Formation. Because the Wilmington and Inglewood 
fields overlie the Monterey Formation, there may be a higher risk of NORM from drilling in Wilmington 
and Inglewood. Section 1788 of the proposed permanent regulations requires NORM testing (and 
disclosure) in flowback and produced water. While the Sespe field is inside the Monterey Formation, it is 
outside the Monterey Formation play, and therefore, not expected to have recovery from the Monterey 
Formation. 

Also discussed in EIR Section 10.13 (Programmatic Level Analysis of the Project, Hazards and Hazardous 
Materials) is the occurrence of naturally occurring methane. CCST (2014) recommends that methane 
measurements in groundwater be made before and after hydraulic fracturing to help determine 
whether high methane concentrations in wells are the result of well stimulation (CCST, 2014). 

As discussed in EIR Section 11.14 (Programmatic Level Analysis of Specific Oil and Gas Fields, Ground-
water Resources), Mitigation Measures GW-4a (Demonstrate that Nearby Wells within the ADSA Have 
Effective Cement Seals and Monitor Wells during Well Stimulation), GW-4b (Install a Full LengthWell 
Seal between the Casing String and the Wellbore for Wells within the Boundaries of a DWR Ground-
water BasinAcross Protected Groundwater for New Wells Subject to Well Stimulation Treatments), and 
GW-4c (Install Methane Sensors on Wells Subject to Well Stimulation Treatments) would mitigate Impact 
GW-4 (Migration of well stimulation fluids or formation fluids including gas to protected groundwater 
through non-existent or ineffective annular well seals) to a less than significant level (Class II). 

11.13.3.1 Study Region 1: Wilmington Oil and Gas Fields 

The onshore portion of the Wilmington Oil and Gas Field is located within Study Region 1, along the 
coast of San Pedro Bay in Los Angeles County, as is shown in Figure 11.0-1. The onshore Wilmington field 
is 20,434 acres in size and is the third largest oil and gas field in the United States and the largest within 
the Los Angeles Basin. The Wilmington Oil and Gas Field is located within the following jurisdictions: City 
of Long Beach; Port of Long Beach; City of Los Angeles; Port of Los Angeles; and City of Carson. The City 
of Long Beach maintains the primary local jurisdiction over operations within the field. Neighboring 
cities include the City of Seal Beach to the east, the City of Signal Hill to the north, and the Cities of 
Torrance, Lomita, and Rancho Palos Verdes to the west. 

The field is located in an urban setting that includes residential, commercial and industrial properties 
extensively covered with buildings and paved roads. Therefore, due to space limitations, the additional 
footprint for hydraulic fracturing chemical-containing equipment for well stimulation operations may be 
much smaller than that of a more rural setting (see EIR Sections 7.4.1.7 and 10.13.3.2 for complete 
required equipment descriptions and associated Figures 7-6 and 7-7). There are more than 25 schools, 
public and private, within the boundaries of the field. In addition, there is one airport (Long Beach 
Municipal Airport) within two miles of the Wilmington Oil and Gas Field buffer zone. 

The offshore portion of the Wilmington Oil and Gas Field is accessed from the THUMS islands, named 
after the five companies (Texaco, Humble, Unocal, Mobil and Shell) that initially worked collectively to 
develop these facilities in the 1960s. Along with portions of Pier J in the Port of Long Beach, the islands 
are part of the Long Beach Unit, which includes wells in State waters or tidelands as well as onshore. The 
City of Long Beach is the operator of the Long Beach Unit. The lands within the State tidelands in the 
unit were granted to the City of Long Beach by the State, and therefore are not leased. The THUMS 
islands were constructed by placing 640,000 tons of rock material from Catalina Island around the 
perimeter of the island, and filling in the empty space with 3.2 million cubic yards of silt and sand 
dredged from the bottom of Long Beach Harbor. 
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Withdrawal of large volumes of oil from both unconsolidated sediments and consolidated sedimentary 
rocks have caused oil reservoir compaction, resulting in historical sinking or subsidence of the overlying 
land surface. In general, the historical subsidence in the Wilmington Oil and Gas Field has been 
attributed to several factors including: 

 Lowering of hydraulic head due to groundwater withdrawal; 
 Oil reservoir compaction due to gas and fluid withdrawal; 
 Compaction of shales and siltstones interbedded with the oil sands; 
 Surface loading by land fill and building facilities; 
 Vibrations due to land usage; 
 Regional tectonic movements and local movement along known faults in the field; 
 Lack of structural rigidity of the anticlinal structure and overlying sediments; and 
  Lack of pre-consolidation in sediments. 

Such subsidence became apparent in 1940, when up to 29 feet of sinking occurred at the field’s center. 
Land subsidence also affected 20 square miles along the shoreline. Water injection, also called water 
flood, to maintain the oil reservoir’s pressure began in 1953 and, continuing into the present, eventually 
stopped further land surface sinking. Based on information provided by DOGGR, there were 312 active 
Class II water flood wells within the onshore portion of the Wilmington field in 2013 and 642 Class II 
water flood wells in the offshore portion of the field. Subsidence is discussed in more detail in EIR Sec-
tion 10.11, Geology, Soils, and Mineral Resources. In addition, DOGGR reported one Class II waste dis-
posal well in the onshore portion of the Wilmington field and five in the offshore portion in 2013. 

In total, more than 6,150 wells, including 3,400 land-based wells, have been drilled in the Wilmington 
field since onshore production began in 1932 (LBGO, 2014). All of the Wilmington field is now using 
water flood to control subsidence, as described above, and steam flooding has been implemented in 
some areas. In 2013, there were three active Class II steam flood wells within the onshore portion of the 
Wilmington Oil and Gas Field and none in the offshore portion. Approximately 90 percent of the field’s 
original reserves were recovered by 2002. As a result, production has declined since the mid-2000s. The 
field produced 13 million barrels in 2011, 2 million barrels less than it produced in 2007. 

Occidental Long Beach, Inc. (“Oxy”) is the primary contractor in the Wilmington field with stake in 80 
percent of the properties overlying the field. Oxy’s wholly owned subsidiaries or major business units in 
the Wilmington field include THUMS Long Beach Company (THUMS) and Tidelands Oil Production Com-
pany (Tidelands). THUMS operates the primarily offshore portion of the Wilmington field. Tidelands’ 
operations are primarily onshore, but include wells that are horizontally drilled from piers onshore in 
the harbor area such that their bottom holes are located offshore in the Long Beach Harbor. 

Oil and gas are recovered through primary production, secondary water flooding, and steam flooding. 
Oxy’s current average daily production is shown in Table 11.0-1. 

Oxy operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year. Oxy has 
84 permanent onsite employees at Tidelands, 332 permanent onsite employees at THUMS, and two per-
manent onsite employees at Oxy Long Beach, Inc. The maximum number of daily onsite personnel, 
which is anticipated to occur approximately 245 days per year, is 350 people at Tidelands, 1,375 people 
at THUMS, and 10 people at Oxy Long Beach, Inc. (Oxy, 2014a). 

Associated infrastructure at the field includes gathering lines, pipelines, storage facilities, and substa-
tions. Within the Wilmington field, Oxy’s Pico facilities and the Andon Refinery lease encompass 10.9 
acres, Tidelands’ Port facilities cover 150 acres, and the Long Beach Unit THUMS facilities encompass 
57.3 acres. The maximum annual water consumption is approximately 67,970 barrels at Tidelands, 
5,958,260 barrels at THUMS, and 500 barrels at Oxy Long Beach, Inc. (Oxy, 2014a). 
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There are eight major oil refineries in the Wilmington area (see EIR Section 7.3.5). Onshore product from 
the Wilmington field is generally shipped by pipeline to one of the neighboring refineries. From the 
offshore THUMS wells, scheduled crude oil shipments are allotted and delivered each day and month to 
ExxonMobil through their pipeline (Kinder Morgan/Huntway & Torrance Refinery), the Crimson 8-inch 
pipeline (Phillips 66, Valero, & Tesoro), and the Cardinal 10-inch pipeline (Conoco Phillips) (see Table 
7.3-1 in EIR Section 7.3.5) (Oxy, 2014c). 

The Wilmington field is located within a seismically active area (see EIR Section 10.11, Geology, Soils, 
and Mineral Resources). 

11.13.3.2 Study Region 1: Inglewood Oil and Gas Field 

As shown in Figure 10.0-1, the Inglewood Oil and Gas Field is approximately 2,000 acres in size, and 
located primarily within the Baldwin Hills, with the northwestern portion of the field extending over the 
coastal plain. The Baldwin Hills are a low mountain range formed by the Newport-Inglewood uplift, 
which runs through the coastal plain. The southeastern portion of the field primarily consists of steep 
ridgelines cut by numerous canyons. The Inglewood Fault runs through the field. 

The field boundary encompasses portions of the City of Los Angeles and the City of Culver City. Adjacent 
communities include Baldwin Hills, View Park, Blair Hills, Windsor Hills, and Ladera Heights. The 387-acre 
Kenneth Hahn State Recreation Area (SRA), which is managed by the Los Angeles Department of Parks 
and Recreation, is located in the Baldwin Hills range within and adjacent to the oil field. 

The Inglewood Field is one of the largest contiguous urban oil fields within the United States. The adja-
cent urban areas consist of a variety of residential, recreational, institutional, commercial, and industrial 
development. Several major transportation corridors intersect or are adjacent to the field. 

The Inglewood Field has been in commercial oil and gas production since 1925. The field was first com-
mercially produced by Standard Oil Company with an average production rate of 145 barrels of oil per 
day (Freeport, 2013). The oil field was rapidly developed with peak oil production occurring only a year 
later in 1926 with a rate of 90,000 barrels of oil per day (Los Angeles County, 2008). Production and 
development of the field has continued steadily. Overall, however, the Inglewood Field was largely 
believed to be in decline throughout much of the latter part of the 20th century. 

Beginning in 1954, concerns over subsidence developed as neighboring oil fields in the Los Angeles Basin 
experienced significant drops in ground level. Since then, water injection (water flood) has been used 
mostly in shallow, depressurized zones throughout the field to reduce the risk of subsidence. Based on 
information provided by DOGGR, there were 271 active Class II water flood wells in the Inglewood Field 
in 2013. In addition, DOGGR reported one Class II waste disposal well in the Inglewood Field in 2013. 

Over the Inglewood Field’s history, 1,600 production and injection wells have been drilled within the his-
torical boundaries of the field producing an estimated cumulative production of 400 million barrels of oil 
(PXP,1 2012). When production began in the Los Angeles Basin, the area was largely undeveloped. 
Although oil and gas operations have mostly occurred on undeveloped land within the Baldwin Hills, the 
adjacent neighborhoods have become increasingly urbanized throughout the lifespan of the field. Con-
sequently, the Inglewood Field has been subject to extensive study and ongoing monitoring. 

                                                            
1 PXP, or Plains Exploration and Production Company, previously owned the Inglewood assets. PXP merged in 

May 2013 with McMoRan Copper & Gold, Inc., which is now the operator of the Inglewood Field. 
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In 2008, PXP submitted an application to the County of Los Angeles to develop the Baldwin Hills CSD to 
address concerns over the proximity of oil and gas operations to these neighboring communities. The 
Baldwin Hills CSD was proposed to reduce environmental impacts of future oil and gas development 
within the portion of the field located in unincorporated Los Angeles County through the establishment 
of permanent development standards, operating requirements, and procedures. An EIR was prepared by 
County of Los Angeles, Department of Regional Planning, for the adoption of the Baldwin Hills CSD and 
the new set of standards were adopted in December 2008 (Los Angeles County, 2008). 

After the Final EIR was certified by the County of Los Angeles, a settlement agreement between the 
County of Los Angeles, PXP, and several intervenors from a lawsuit challenging the validity of the CSD, 
required preparation of a Hydraulic Fracturing Study (Study). The lawsuit claimed the Final EIR for the 
Baldwin Hills CSD did not specifically analyze the environmental impacts of hydraulic fracturing. The 
Study was intended to focus on that activity and to provide a response to potential concerns based on 
data. The Study was prepared by an independent expert, with oversight by the County of Los Angeles 
and PXP, and was published in October 2012 (PXP, 2012).The Inglewood Field is located within a 
seismically active area (see EIR Section 10.11, Geology, Soils, and Mineral Resources). 

11.13.3.3 Study Region 2: Sespe Oil and Gas Field 

As shown in Figure 11.0-2, the Sespe Oil and Gas Field is approximately 16,058 acres in size and is 
located in sparsely developed area of Ventura County, north of the City of Fillmore and northeast of the 
City of Santa Paula. The Sespe field is comprised of land managed by the U.S. Forest Service (USFS), the 
BLM, and the U.S. Fish and Wildlife Service (USFWS), as well as private property. Approximately 12,218 
acres of the Sespe field are within the jurisdictional boundaries of USFS Los Padres National Forest 
(LPNF), of which approximately 9,700 acres are private inholdings. The southeast corner of the field 
(1,050 acres) is located within the Hopper Mountain National Wildlife Refuge (NWR). In addition, 895 
acres of the southern portion of the Sespe field is located on three separate parcels of BLM-administered 
public land. The remainder of the field is located on private lands, south of the LPNF, in unincorporated 
Ventura County. The area around Sespe Oil and Gas Field is primarily chaparral and grassland with 
variable terrain that is steep and rugged in places. 

The Sespe field was discovered in the late 1880s and most of the infrastructure was initially developed 
during the early days of production. As of 2014, there are over 300 active oil and gas wells within the 
Sespe field (see Figure 11.0-2) (DOC, 2014). Seneca Resources Corporation (Seneca) is the primary well 
owner, operating 236 of the active production wells and producing an average annual rate of 438,000 
barrels of oil and 700 million cubic feet of natural gas. These wells also generate an average of 430,700 
barrels of produced water per year. 

Based on information provided by DOGGR, there were 19 active Class II waste disposal wells and five 
active Class II water flood wells in the Sespe field in 2013. Ten wells within the Sespe field have been 
utilized for hydraulic fracturing in the past three years. 

Overall, approximately 100 acres has been graded for Seneca’s oil and gas operations at the Sespe field. 

Seneca operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year, and 
has 12 permanent onsite employees. Seneca’s normal daily operations include a maximum of nine com-
pany employees and approximately 40 non-company personnel. During drilling, which occurs approxi-
mately 30 days per year, there are a maximum of nine company employees plus approximately 52 non-
company employees at the field. During well completion, which is estimated to occur approximately 30 
days per year, there are a maximum of approximately 11 company employees and 67 non-company 
employees at the field (Seneca, 2014). The other owners/operators also have associated personnel 
onsite daily in the Sespe field. 
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Seneca has applied to the USFS with a proposed action that includes eight new wells on four separate 
existing well pads, 7,960 feet of new pipelines, installation of a 400-barrel welded emergency tank, a 
transfer pump, three pressure vessels, and master headers. Most of the new pipeline would be on exist-
ing well pads and existing roads, but approximately 285 feet of pipeline is proposed along undisturbed 
areas. The eight new wells are proposed to be hydraulically fractured as part of well completion. The 
project would be completed in two phases during two separate years, with all of the associated infra-
structure constructed during the first phase. 

Many of the well pads within the field are located on ridge tops with limited access. Existing USFS dirt 
roads, which were originally established for oil tanks and operations, extend into most areas of the field. 
These roads are now mainly used by USFS vehicles, but still provide the primary access to active oil and 
gas well operations and infrastructure. Infrastructure associated with the oil and gas wells include sub-
stations, storage facilities, gathering lines, and pipelines. From the field, the product is shipped by pipe-
line to refineries in the Los Angeles and San Francisco Bay areas, as described in EIR Section 7.3.5. 

The Sespe Oil and Gas Field is located within a seismically active area (see EIR Section 10.11, Geology, 
Soils, and Mineral Resources). 

11.13.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.13.4 (Hazards and Hazardous Materials, Impact Methodology and Significance 
Criteria) for discussion of impact methodology and significance criteria. 

Many of the criteria are not relevant to well stimulation or oil and gas production at either the Wilming-
ton, Inglewood, or Sespe Oil and Gas Fields. Given the nature and location of well stimulation or oil and 
gas activities in these three fields, they are not significant, as discussed below. 

Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed school? Health risks associated with emissions are 
addressed in EIR Sections 11.3 (Air Quality) and 11.21 (Risk of Upset/Public and Worker Safety), and are 
not addressed separately in this section. Mitigation measures identified in EIR Section 10.3 include AQ-3a 
(Prepare Comply with Local Air District Protocols Relating to the Preparation of a Health Risk Assessment 
and Implement Emission Controls [applicable within 1,5000 feet of schools, hospitals, etc.]) and AQ-4a 
(Prepare and Implement an Odor Minimization Plan [applicable within one mile of schools, etc.]). A 
recent Lawrence Berkeley National Laboratory study concluded that volatilization was not expected to 
be a significant exposure pathway for most hydraulic fracturing chemicals (Stringfellow et al., 2014). 
However, during a release or a fire, volatilization may occur. EIR Section 11.21, Risk of Upset/Public and 
Worker Safety, addresses ways to prevent fires from occurring. In urban settings, oil and gas wells are 
located in close proximity to schools. For example, an oil and gas operation is located on the Beverly 
Hills Highs School grounds within a walled off area along West Olympic Boulevard. Spills are localized 
events at the site where they occur. Federal regulations require operators to have a Spill Prevention, 
Control, and Countermeasures Plan (SPCC) for oil storage and transportation. DOGGR regulations (CCR 
Title 14, Section 1722.9) require a Spill Contingency Plan as well, including addressing well stimulation 
fluids (Sections 1783.1(a)(20) and 1786 (a)). The Office of Spill Prevention & Response (OSPR) also has 
spill contingency plan requirements. 

Be located on a site which is included on a list of hazardous materials sites compiled pursuant to Govern-
ment Code Section 65962.5 and, as a result, would it create a significant hazard to the public or the envi-
ronment? When an industrial property is purchased, a Phase I Environmental Site Assessment (ESA) may 
be required; this would identify whether the property has been identified as a hazardous materials site. 
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Other drill sites that are not acquired, but are leased or otherwise used subject to agreements that do not 
include a sale of the property could potentially be on the hazardous materials sites list. However, through 
interagency coordination and new regulations that DOGGR is adopting in consultation with DTSC and 
other agencies under SB 4 and in conjunction with existing regulations, materials from drilling (e.g. muds, 
cuttings, stimulation flowback, etc.) will be and are required to be handled so as to protect the public and 
environment from impacts. Materials will be transported, stored, treated, and disposed consistent with 
the regulations. As a consequence, even if drilling occurred on a listed site, the impact would be less than 
significant (Class II). 

For a project located within an airport land use plan or, where such a plan has not been adopted, within 
two miles of a public airport or public use airport, would the project result in a safety hazard for people 
residing or working in the project area? Or, for a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in the project area? The Federal Aviation 
Agency (FAA) has jurisdiction at and around airports with regard to activities and objects that could pose 
a safety risk. Any activities in the area under FAA jurisdiction must comply with its safety requirements. 
DOGGR considers any well within 300 feet of an airport runway a “critical well” requiring special surface 
and subsurface safety devices such as automatic fail-close valves, shut-down devices and fire detection 
devices (Section 1724.3). Private airstrips are approved and regulated by FAA and the California Depart-
ment of Transportation, Division of Aeronautics. The FAA’s primary concern is with the possible inter-
ference with other air traffic. Under CCR 3527, airports are either public or special use, requiring a State 
Airport Permit, or are personal use (limited to noncommercial activities of an individual owner or family 
and occasional guests). Personal use airports are exempt from needing a state permit provided they meet 
requirements of Article 5 of the CCR (CCR 3560). These requirements prescribe minimum distances 
between the runway and the edge of the property on which it is situated (200 feet from end of runway, 
50 feet from centerline). The development of a private landing strip would be subject to local land use 
and planning requirements as well. Oil and gas work has been ongoing at Wilmington, Inglewood, and 
Sespe Oil and Gas Fields for decades. Two are in urban areas, and would not create any potential hazards 
to aircraft that are not already posed by existing conditions (e.g., tall buildings, power lines, etc.), and one 
is a remote field in mountainous terrain and no equipment or structures that would be used in the field 
would extend into restricted air space. 

The only part of an oil and gas or well stimulation operation that would be sufficiently tall to pose a risk to 
aircraft would be the presence of a drill rig, similar to what has be present in the fields in the past and 
currently. Typically, rigs are on site only for the duration of drilling and a tall rig has an aircraft warning 
light (beacon) on its crown. In addition, rigs are lit at night for general operational safety and few rigs are 
sufficiently tall to intrude on regulated air space. For these reasons, the impact is less than significant and 
this topic is not considered further. 

Impair implementation of, or physically interfere with, an adopted emergency response plan or emer-
gency evacuation plan? Oil and gas operations, including stimulation treatments in the Wilmington, Ingle-
wood and the Sespe Oil and Gas Fields would not obstruct traffic or impede emergency response. They 
are not expected to create conditions that would interfere with an evacuation plan. For these reasons, 
the impact is less than significant and this topic is not considered further. 

Expose people or structures to a significant risk of loss, injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or where residences are intermixed with wildlands? The 
area around an oil or gas well is maintained free of vegetation, reducing the risk of damage from a wild-
land fire. The onshore Wilmington field is located in a predominantly urban area with limited wildlands 
and the offshore Wilmington field is located in Long Beach Harbor. The Inglewood field is located mostly 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.13 HAZARDS AND HAZARDOUS MATERIALS 

June 2015 11.13-11 Final EIR 

in the Baldwin Hills with nearby open space and recreation and residential areas. The recreation and 
open space areas are carefully managed by the County of Los Angeles and City of Culver City. In addition, 
there is a fire station located within 100 yards of the Inglewood Field. The Sespe field is comprised pre-
dominantly of undeveloped wildlands and may be at. For these reasons the risk from wildland fires. How-
ever, the activities associated with well stimulation will not increase this risk and this risk is not con-
sidered significant for the Inglewood, and Sespe fields, but is not considered significant for theor Wilm-
ington fields and is not addressed further in this EIR for the Wilmington field. Pipelines in undisturbed 
areas, such as in the Sespe field, are vulnerable to wildland fires and are discussed further. 

At a field-specific level, issues regarding land use planning are included in EIR Section 11.16; risk of upset 
and worker and public safety are addressed in EIR Section 11.21; and transportation issues are included 
in EIR Section 11.22. 

11.13.5 Impact Analysis and Mitigation Measures 

As described in EIR Section 10.13.5, key operational hazards on individual well pad sites include but are 
not limited to the following: 

 Spillage, overflow, water ingress of drums and/or tanks. These may be caused by storage capacity, oper-
ator error, stormwater or flood water ingress, or poor construction or failure of containers. 

 Spillage or release of concentrated well stimulation fluids during transfer and mixing operations with 
water from pipework and/or operator error. 

 Spillage or release of flowback fluids and produced waters during the transfer of such fluids to storage 
from pipework or frac tree failure during site operations, insufficient storage capability and overflow, 
and/or operator error. 

 Loss of containment of stored flowback fluid and produced waters from tank rupture and overfilling 
of tanks from operator error or limited storage capacity, water ingress from stormwater or floods, and 
poor construction or failure of tanks and/or liners. 

 Spillage from flowback fluids and produced waters during transfer from storage to tankers for offsite 
transport from pipework failure and/or operator error. 

 Impacts related to the migration of fluid or gas both up and down the ring fracture around the outside 
of a vertical wellbore, where subsidence and/or earthquakes can "improve" these fractures and make 
them better conduits. 

Moreover, additional protective measures may be required in urban and suburban settings including 
protection of storm drains, streams, and unlined and lined canals. 

As indicated by the operational hazards above, the risk of release of hazardous materials into the envi-
ronment during well stimulation treatment is focused on spills/leaks from containers and pipework. There 
is also a risk of release of hazardous materials/wastes during transport which is addressed in EIR Section 
11.22 (Transportation and Traffic). Given these concerns, the environment for each is summarized below. 
Details in EIR Section 10.13 are applicable to well stimulation in the Wilmington, Inglewood, and Sespe 
Oil and Gas Fields. 
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11.13.5.1 Study Region 1: Wilmington Oil and Gas Fields 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

The following is a description of some of the characteristics of the Wilmington Oil and Gas Fields that 
make them susceptible to impacts from hazardous materials. 

Age of Infrastructure 

Since the onshore portion of the Wilmington Oil and Gas Field was discovered more than 80 years ago 
and the offshore portion was developed about 50 years ago, some infrastructure within the fields, such 
as tanks and pipelines, may be old. Although the proposed regulations require well stimulation treat-
ment infrastructure to be tested prior to use, aged infrastructure may be subject to increased metal 
fatigue and/or corrosion, which could lead to a higher risk of spills, leaks or ruptures of hazardous mate-
rials. Therefore, Mitigation Measure HAZ-1b is proposed, which requires the operator to conduct an 
annual inventory of its well stimulation equipment and report of the aged infrastructure and its likeli-
hood of failure leading to spills or leaks to DOGGR. 

Additionally, over the long-term, deficiencies in well construction, redevelopment, and abandonment can 
contribute to gas migration. If cement bonds between the casing and surrounding natural formation do 
not form adequate storage seals, pressurized leakage is possible. Leakage through the annular space 
between the casing and formation can occur under the following circumstances: lack of proper seals; 
inadequate seal or poor cement bonds with bore walls; channels within cement; deterioration of annular 
seals over time; or fracturing or cavitation of enclosing walls (Environmental Science Associates, 2004). 

Seismically Active (Earthquake) Zones 

Horizontal shearing movement associated with both ground subsidence and seismic events are quite 
similar, possibly resulting in damage to infrastructure and resulting in release of hazardous materials 
and wastes. These potential impacts and related mitigation measures are addressed in EIR Section 11.08 
(Geology, Soils, and Mineral Resources). Impact GEO-1 involves exposure of people or structures to 
potential substantial adverse effects as a result of a known fault, seismically induced groundshaking, 
and/or ground failure. Mitigation Measures GEO-1dc (Implement Industry Accepted Best Management 
Practices), GEO-1de (Conduct Ground Monitoring), and GEO-1fe (IncludePrepare an Earthquake 
Response Plan within the Spill Contingency Plan) mitigate this impact to Class II. Impact GEO-3, “be 
located on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral spreading, 
subsidence or collapse,” is mitigated to a Class II impact with Mitigation Measure GEO-3a (Prepare Geo-
technical Report if Necessary). 

Types of damage include: 

 Damage to local infrastructure: 

– Buckling of asphalt and concrete paving of local roads resulting in spills from truck/trailers carrying 
hydraulic fracturing chemicals. 

– Buckling of railroad tracks causing railcar derailment with subsequent hydraulic fracturing chemical 
releases and spills. 

– Failures in building foundations and walls, including above and underground tanks when founda-
tions are undermined. 

– Buckling of steel columns affecting buildings, bridges, and tank foundations and resulting in truck/
trailer accidental release of hydraulic fracturing chemicals. 
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– Liquefaction can occur when loosely packed sandy and saturated soils are subjected to seismic 
shaking releasing pore-trapped water in proximity to water. This generally occurs when the peak 
ground acceleration exceeds 0.2 g. The involved sediments then lose shear strength generally 
behaving like a liquid or semi-viscous substance. Liquefaction commonly causes ground settlement, 
foundation failures, and/or buoyant rise of buried structures such as underground storage tanks 
and pipelines. Additionally when soil liquefies, there is a loss of bearing strength beneath a struc-
ture, possibly causing buildings to settle, tilt, or collapse. In the Wilmington Oil and Gas Field, this 
may occur in areas that have been back filled with loose materials and soil, particularly in areas 
close to the harbor. EIR Section 11.08 (Geology, Soils, and Mineral Resources) includes Impact 
GEO-1 and associated mitigation measures, as described above, that mitigate this impact. 

– Tsunamis and/or or seiches resulting in inland flooding. Tsunamis are large ocean waves caused by 
significant seismic events such as earthquakes. Oceanic tsunamis may occur from the sudden 
vertical movement along a fault rupture in the ocean floor, from submarine landslides, and/or sub-
sidence. Tsunamis produce waves of water that move inland at much greater heights and rates 
than tides with the flooding effects lasting for a longer period than normal tides. A significant earth-
quake in the region could result in a tsunami wave run-up ranging from 1.6 to 20 feet. 

 Damage to Oil and Gas Field Infrastructure including hydraulic fracturing stimulation operations: 

– Buckling and failure of above ground and buried pipelines that may release hazardous chemicals to 
surface soil, surface water and/or groundwater. 

– Oil well casing and cement seals from horizontal shearing resulting in hydraulic fracturing fluid 
releases to groundwater. 

– Protrusion of tubing and casing at well heads. 

Surface ruptures, particularly along strike-slip faults, that result in surface displacement may cause dam-
age to buildings, aboveground tanks, and pipelines. 

Urban Setting 

The onshore portion of the Wilmington Oil and Gas Field is located within an urban setting with many 
potential receptors that could be exposed to hazardous materials in the event of a spill. The offshore 
portion of the Wilmington Oil and Gas Field is accessed from four manmade islands and Pier J in the 
Long Beach Harbor with some of these facilities in proximity to potential receptors. Spills or leaks of haz-
ardous materials may flow to storm drains, which may be lined or unlined, or to the harbor and may 
adversely affect the subsurface (e.g., biota and groundwater) or surface water bodies. Potential odors 
associated with releases of hazardous materials are addressed in EIR Section 11.3, Air Quality. In addi-
tion, although there are many environmental release sites within the boundaries of onshore Wilmington 
Oil and Gas Field, these sites should not present new risks for impacts related to well stimulation activi-
ties at the field. 

As described in EIR Section 11.14 (Groundwater Resources), a surface spill or leak could create a signifi-
cant impact to protected water, especially in areas of the onshore Wilmington Oil and Gas Field that do 
not overlie the shallow Gaspur Aquifer, which is an Exempt Aquifer. As discussed in EIR Section 10.13.5, 
numerous regulations, including the proposed SB 4 Well Stimulation Regulations, provide extensive pro-
tective measures regarding the prevention and response for surface releases of hazardous substances. 
Nonetheless, the potential exists for groundwater impacts should such a surface release occur (EIR Sec-
tion 10.13.5). 
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Analysis of the significance of impacts for the surface pathway focuses on potential spills and leaks of 
hazardous materials onto the ground, especially where sites overlie protected water. Although numer-
ous current and proposed regulations provide substantial protective measures to prevent a surface 
release, an additional protective measure would require applicants to cover the land surface beneath 
vessels, pipes, and other equipment containing hazardous materials. This could be paving or installation 
of other material suitable for preventing any spilled or released material from reaching the soil. This mit-
igation would provide a secondary line of defense to prevent an accidental release from reaching pro-
tected water. 

Other Potential Impacts 

 Well Stimulation Chemicals: As described above, well stimulation chemicals in the Wilmington fields 
are assumed to be the same or similar to those used in other parts of the State and outlined in EIR 
Section 10.13.3.1. 

 NORM: Similarly, the risk of NORM in flowback and produced water is similar to that in any region of 
the State, especially for wells completed in the Monterey Formation. 

 Methane: Methane is also a concern, as discussed above, and addressed by the mitigation measures 
in EIR Section 10.14 (Groundwater Resources). 

 Past Spills: EIR Section 7.3.7 (Project Description) summarizes well incidents and oil spills in California, 
which is summarized in EIR Section 10.13 (Hazards and Hazardous Materials). There is no available 
information specifically about spills in the Wilmington field. 

 Wastewater: As described in EIR Section 10.13 (Hazards and Hazardous Materials), flowback and pro-
duced water is injected into Class II wells for either enhanced oil recovery (EOR) or wastewater disposal 
(Habel, conference call, November 21, 2014). 

See the Impact Significance Summary, EIR Section 11.13.6 for recommended mitigation measures to 
address Impact HAZ-1 for Wilmington. 

11.13.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

The following is a description of some of the characteristics of the Inglewood Oil and Gas Field that 
make it susceptible to impacts from hazardous materials. 

Age of Infrastructure 

Since the Inglewood Oil and Gas Field was discovered more than 80 years ago some infrastructure 
within the field, such as tanks and pipelines, may be old. Although the proposed regulations require well 
stimulation treatment infrastructure to be tested prior to use, aged infrastructure may be subject to 
increased metal fatigue and/or corrosion, which could lead to a higher risk of spills, leaks or ruptures of 
hazardous materials. Therefore, DOGGR proposes Mitigation Measure HAZ-1b, which requires the oper-
ator to conduct an annual inventory of its well stimulation equipment and submit to DOGGR a report of 
the aged infrastructure and its likelihood of failure leading to spills or leaks. 

Additionally, over the long-term, deficiencies in well construction, redevelopment, and abandonment 
can contribute to gas migration. If cement bonds between the casing and surrounding natural formation 
do not form adequate storage seals, pressurized leakage is possible. Leakage through the annular space 
between the casing and formation can occur under the following circumstances: lack of proper seals; 
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inadequate seal or poor cement bonds with bore walls; channels within cement; deterioration of 
annular seals over time; or fracturing or cavitation of enclosing walls (Environmental Science Associates, 
2004). 

Seismically Active (Earthquake) Zones 

Horizontal shearing movement associated with both ground subsidence and seismic events is quite simi-
lar, possibly resulting in damage to infrastructure and resulting in release of hazardous materials and 
wastes. These potential impacts and related mitigation measures are addressed in EIR Section 11.8 
(Geology, Soils, and Mineral Resources). Impact GEO-1 (Expose people or structures to potential sub-
stantial adverse effects as a result of a known fault, seismically induced groundshaking, and/or ground 
failure) is addressed by Mitigation Measures GEO-1cd (Implement Industry Accepted Best Management 
Practices), GEO-1de (Conduct ground monitoring), and GEO-1ef (Prepare Include an Earthquake 
Response Plan within the Spill Contingency Plan) to mitigate this impact to Class II. Impact GEO-3 (Be 
located on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral spreading, 
subsidence or collapse) is mitigated to a Class III impact with Mitigation Measure GEO-3a (Prepare Geo-
technical Report if Necessary). 

Types of damage include: 

 Damage to local infrastructure: 

– Buckling of asphalt and concrete paving of local roads, resulting in spills from truck/trailers carrying 
hydraulic fracturing chemicals. 

– Buckling of railroad tracks causing railcar derailment with subsequent hydraulic fracturing chemical 
releases and spills. 

– Failures in building foundations and walls, including above and underground tanks when founda-
tions are undermined. 

– Buckling of steel columns affecting buildings, bridges, and tank foundations and resulting in truck/
trailer accidental release of hydraulic fracturing chemicals. 

– Liquefaction can occur when loosely packed sandy and saturated soils are subjected to seismic 
shaking releasing pore-trapped water in proximity to water. This generally occurs when the peak 
ground acceleration exceeds 0.2 g. The involved sediments then lose shear strength generally 
behaving like a liquid or semi-viscous substance. Liquefaction commonly causes ground settlement, 
foundation failures, and/or buoyant rise of buried structures such as underground storage tanks 
and pipelines. Additionally when soil liquefies, there is a loss of bearing strength beneath a struc-
ture, possibly causing buildings to settle, tilt, or collapse. EIR Section 11.8 (Geology, Soils, and Min-
eral Resources) includes Impact GEO-1 and associated mitigation measures, as described above, 
which mitigate this impact. 

– Tsunamis and/or or seiches resulting in inland flooding. Tsunamis are large ocean waves caused by 
significant seismic events such as earthquakes. Oceanic tsunamis may occur from the sudden 
vertical movement along a fault rupture in the ocean floor, from submarine landslides, and/or sub-
sidence. Tsunamis produce waves of water that move inland at much greater heights and rates 
than tides, with the flooding effects lasting for a longer period than normal tides. A significant 
earthquake in the region could result in a tsunami wave run-up ranging from 1.6 to 20 feet. 
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 Damage to Oil and Gas Field Infrastructure including hydraulic fracturing stimulation operations: 

– Buckling and failure of above ground and buried pipelines that may release hazardous chemicals to 
surface soil, surface water and/or groundwater. 

– Oil well casing and cement seals from horizontal shearing resulting in hydraulic fracturing fluid 
releases to groundwater. 

– Protrusion of tubing and casing at well heads. 

– Surface ruptures, particularly along strike-slip faults, that result in surface displacement may cause 
damage to buildings, aboveground tanks, and pipelines. 

Urban Setting 

The Inglewood Oil and Gas Field is located in and near urban development with many potential recep-
tors that could be exposed to hazardous materials in the event of a spill. Spills or leaks of hazardous 
materials may flow to storm drains, which may be lined or unlined, and may impact the subsurface (e.g., 
biota and groundwater) or surface water bodies. Potential odors associated with releases of hazardous 
materials are addressed in EIR Section 11.3, Air Quality. In addition, although there are environmental 
release sites near the Inglewood Oil and Gas Field, these sites should not present new risks for impacts 
related to well stimulation activities at the field. 

As described in EIR Section 11.14 (Groundwater Resources) a surface spill or leak could create a signifi-
cant impact to protected water. As discussed in EIR Section 10.13.5, numerous regulations, including the 
proposed SB 4 Well Stimulation Regulations, provide extensive protective measures regarding the pre-
vention and response for surface releases of hazardous substances. Nonetheless, the potential exists for 
groundwater impacts should such a surface release occur (EIR Section 10.13.5). 

The significance of impacts for the surface pathway focuses on potential spills and leaks of hazardous 
materials onto the ground, especially where sites overlie protected water. Although numerous current 
and proposed regulations provide substantial protective measures to prevent a surface release, an addi-
tional protective measure would require applicants to cover the land surface beneath vessels, pipes, and 
other equipment containing hazardous materials. This could be paving or installation of other material 
suitable for preventing any spilled or released material from reaching the soil. This mitigation would pro-
vide a secondary line of defense to prevent an accidental release from reaching protected water. 

Well Stimulation Chemicals 

A hydraulic fracturing study at the Inglewood Oil and Gas Field was completed in October 2012, which 
included study of one stage of high-volume hydraulic fracturing in two wells (Cardno ENTRIX, 2012). 
Appendix B of the report lists the hydraulic fracturing fluid chemicals used during the two high-volume 
hydraulic fracturing events. This list includes both the chemical names and CASR numbers of the chem-
icals. All the hydraulic fracturing fluid chemicals summarized in Cardno ENTRIX’s report are included on 
the House of Representatives list (U.S. HR, 2011) either by name or CASR number. Only one chemical 
(borate salts) was noted in both reports as proprietary. Water produced during the hydraulic fracturing 
process at the Inglewood Oil and Gas Field, including flowback and flush water, was transported by pipe-
line to a field water treatment plant where it was mixed with other oil field generated produced water. 
This treated water was then reinjected back into the producing oil and gas formations. Any chemicals 
are diluted by this process (Cardno ENTRIX, 2012). 
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Based on available information, it appears that the high volume hydraulic fracturing methodology and 
chemicals used at the Inglewood Oil and Gas Field are similar to the methodology and chemicals used at 
other California oil and gas fields. 

Past Spills 

According to the Baldwin Hills CSD Final EIR (MRS, 2008), 10 reportable releases occurred at the Ingle-
wood Oil and Gas Field between April 1999 and March 2008. The releases involved water, crude oil, 
brine/produced water, and/or natural gas and ranged in size from 1 to 100 barrels (42 to 4,200 gallons). 
The spills were caused by vehicle accidents, tank level control failures, pipe leaks, and gas line rupture 
during drilling (MRS, 2008). 

According to the Final EIR (MRS, 2008), a spill at the Inglewood Oil and Gas Field would be contained by 
site berms and drainage system valves. Outside of the site berms, tertiary containment in the form of 
drainage retention basins would prevent spills from migrating outside of the field (MRS, 2008). How-
ever, in March 2008, 100 gallons (2.4 barrels) of crude oil from a leaky supply line was released onto a 
street and flowed into a storm drain (MRS, 2008). This release illustrated that some areas of the field 
were not protected by berms or retention basins (MRS, 2008). Therefore, the Final EIR includes a mitiga-
tion measure requiring all new and existing tank areas to have secondary containment and that above 
ground pipelines drain to retention basins or containment (MRS, 2008). This is similar to Mitigation Mea-
sure HAZ-1a, which would require emplacement of a physical containment barrier for all site pads. 

Methane 

Shallow soil gas monitoring was conducted before (2007) and after (2011) two hydraulic fracturing oper-
ations for the Hydraulic Fracturing Study (Cardno ENTRIX, 2012), including isotopic analysis of carbon 
and hydrogen isotopes in shallow methane. The report concluded that was no correlation between 
methane and the conduct of well stimulation operations. Of the 31 samples tested, two had readings 
greater than 500 parts per million by volume (ppmv), well under the 12,500 ppmv mitigation threshold. 
Carbon and hydrogen isotopic ratios indicated a biogenic source for the shallow soil gas. Biogenic gas 
results from decomposition of organic matter, such as marshy areas or from sewers, and is geologically 
young. 

TheA soil gas investigation conducted throughout the Inglewood Oil and Gas Field in 2007 did 
discovered methane at a concentration of 981,400 parts per million volume (ppmv) in the vicinity of an 
idle well (MRS, 2008). This concentration significantly exceeded the 12,500 ppmv mitigation threshold 
set by the City of Los Angeles (MRS, 2008). PXP tested the idle well and found that leaky well casing was 
the source of the methane and the well was subsequently abandoned in accordance with DOGGR stand-
ards (MRS, 2008). 

This 2007 investigation highlights the fact that methane is a concern at the Inglewood Field. Mitigation 
measures described in EIR Section 11.14 (Groundwater Resources) to mitigate this potential impact are 
described belowabove. 

Other Potential Impacts 

 NORM: Similarly, the risk of NORM in flowback and produced water is similar to any region of the 
State, especially for wells completed in the Monterey Formation. 

 Wastewater: As described in EIR Section 10.13 (Hazards and Hazardous Materials), flowback and 
produced water are injected into Class II wells for either enhanced oil recovery (EOR) or wastewater 
disposal (Habel, conference call, November 21, 2014). 
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See the Impact Significance Summary, EIR Section 11.13.6 for recommended mitigation measures to 
address Impact HAZ-1 for Inglewood. 

11.13.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

The following is a description of some of the characteristics of the Sespe Oil and Gas Field that make it 
susceptible to impacts from hazardous materials. 

Age of Infrastructure 

The Sespe Oil and Gas Field was discovered in the late 1880s and most of theinitial infrastructure was 
developed during the early days of production. Therefore, some infrastructure within the field, such as 
tanks and pipelines, may be more than 100 years old.Seneca (2015) reports that there is no existing 
infrastructure from these early days of production and that the oldest operating well is approximately 
50 years old and that the majority of tanks in operation are less than five (5) years old. In addition, they 
have invested substantial resources in upgrading its infrasctructure including a pipeline renewal project 
(CDFW, 2014). It is noted that infrastructure used for well stimulation treatments is required to be 
inspected under the proposed SB 4 regulations and repaired or replaced as needed. Aged infrastructure 
may be subject to increased metal fatigue and/or corrosion, which could lead to a higher risk of spills, 
leaks, or ruptures of hazardous materials. Therefore, DOGGR proposes Mitigation Measure HAZ-1b, 
which requires the operator to conduct an annual inventory of its well stimulation equipment and 
report of the aged infrastructure and its likelihood of failure leading to spills or leaks to DOGGR. 

Additionally, over the long-term, deficiencies in well construction, redevelopment, and abandonment 
can contribute to gas migration. If cement bonds between the casing and surrounding natural formation 
do not form adequate storage seals, pressurized leakage is possible. Leakage through the annular space 
between the casing and formation can occur under the following circumstances: lack of proper seals; 
inadequate seal or poor cement bonds with bore walls; channels within cement; deterioration of 
annular seals over time; or fracturing or cavitation of enclosing walls (Environmental Science Associates, 
2004). 

Limited Access Roadways 

As discussed in EIR Section 11.22 (Transportation and Traffic), well stimulation treatments require trans-
port of large volumes of fluids and equipment, which may increase the amount of truck traffic on these 
roads. These roads were originally built for oil tanks and operations, and therefore may be well designed 
for truck traffic. However, due to the rugged nature of the Sespe Oil and Gas Field, the roads are likely 
steep and contain sharp curves and turns. Therefore, there is a higher risk for vehicle accidents on these 
roads, especially at night or in inclement weather such as rain or heavy fog. Since the Sespe Oil and Gas 
Field roads are unpaved, a vehicle accident and spill could result in an impact of hazardous materials 
directly to the ground surface, which could lead to impacts to biota, surface water, or groundwater. The 
impact of an accidental spill during transportation of hazardous materials and its mitigation measure 
(TR-4a) is described in EIR Section 11.22 (Transportation and Traffic). 

Natural Setting 

The potential impact of hazardous materials to the environment from spills/leaks in the Sespe Oil and 
Gas Field are heightened because of its natural and rugged setting. 
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Seneca’s proposed action for future hydraulic fracturing includes construction of eight new wells on four 
separate existing pads and approximately 8,000 feet of new pipeline. This new pipeline would lie pri-
marily on existing well pads and along existing roads, but approximately 285 feet of this pipeline would 
be within undisturbed areas. 

There is a risk of impact to the well stimulation treatment infrastructure in the Sespe Oil and Gas Field 
from natural events such as wildfires, landslides, rock falls and fallen trees or branches that could dam-
age equipment and result in spills or leaks of hazardous materials. In 1917, a fire in the Sespe field 
destroyed houses, tanks, a gas plant, and twenty wooden derricks, and killed three women and a child 
(DOC, 1967). Pipelines that run through wooded areas are susceptible to fires. 

If a spill or leak of hazardous materials occurs, response time for emergency spill cleanup crews could be 
slow due to the limited access roadways and remote setting. As a result, operators, in the Spill Contin-
gency Plan required by the proposed regulations, must propose measures to lessen response times to 
address spills or leaks of hazardous materials in remote locations. Additionally, Mitigation Measure 
TR-1a to prepare a traffic plan would reduce the potential for slow responses. A spill or leak of hazard-
ous material also has a much greater potential to immediately impact the ground surface because most 
of the area is unpaved. Furthermore, steep or rugged terrain could complicate the ability to cleanup 
chemicals that have reached the ground surface. These risks are exacerbated for pipeline spills or leaks 
in undisturbed areas of the field, where if a spill or leak occurs, it may be difficult to detect and could go 
unnoticed. If noticed, emergency cleanup response and potential remediation would be difficult. 

Other Potential Impacts 

 Well Stimulation Chemicals: As described above, well stimulation chemicals used in the Sespe field are 
assumed to be the same or similar to those used in other parts of the State and outlined in EIR Section 
10.13.3.1. 

 NORM: Similarly, the risk of NORM in flowback and produced water is similar to that in any region of 
the State, especially for wells completed in the Monterey Formation. 

 Methane: Methane is also a concern, as discussed above, and addressed by the mitigation measures 
in EIR Section 10.14 (Groundwater Resources). 

 Past Spills: EIR Section 7.3.7 (Project Description) summarizes well incidents and oil spills in California, 
which are summarized in EIR Section 10.13 (Hazards and Hazardous Materials). There is no available 
information specifically about spills in the Sespe field. 

 Wastewater: As described in EIR Section 10.13 (Hazards and Hazardous Materials), flowback and 
produced water is injected into Class II wells for either enhanced oil recovery (EOR) or disposal (Habel, 
conference call, November 21, 2014). 

See the Impact Significance Summary, EIR Section 11.13.6 for recommended mitigation measures to 
address Impact HAZ-1 for Sespe. 

11.13.6 Impact Significance Summary 

Hazardous materials such as chemicals in well stimulation fluids are routinely handled by numerous 
industries and are controlled by numerous existing State and federal regulations. Numerous additional 
spill prevention and response measures covering well stimulation activities are included in the proposed 
SB 4 regulations, as outlined in previous sections of this EIR. Nonetheless, it is recognized that large 
volumes of hazardous fluids are being temporarily transported into a relatively small exposed area 
where spills and leaks will likelymay occur. 
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Given uncertainties associated with the composition, transport and fate of well stimulation fluids in sur-
face and subsurface environments, additional protective measures are warranted for spill/leak preven-
tion and response. Although the proposed well stimulation treatment regulations require secondary 
containment for containers with well stimulation fluids, additives, or produced water, the containment 
does not apply to pipes, valves, supply lines, or other conveyance components of the well stimulation 
system, or production facilities that are in one location for less than 30 days. The operator’s Spill Contin-
gency Plan accounts for spills that may occur at production facilities outside of secondary containment, 
such as pipes, valves, or supply lines. 

Mitigation Measure HAZ-1a would substantially lessen impacts from any spills or releases that occur 
because it requires the applicant to demonstrate to DOGGR’s satisfaction that the spill contingency plan 
is sufficient to prevent any leaks, spills, or other discharges of well stimulation fluids, flowback fluids, 
produced water, hazardous chemicals, contaminated surface water runoff, oil, or other potentially 
dangerous materials that might occur before, during, and after the well stimulation process from 
reaching the soil at all site pads. Potentially viable options for achieving such a result, which shall be con-
sidered on a case by case basis, may be the installation of a physical barrier between the pad and the 
ground or the use of plastic sheets under equipment with the potential to leak or discharge pollutants. 
involves emplacement of a physical containment barrier for all site pads, independent of the amount of 
time that production facilities are in place. The site pad might include paving (with asphalt) or lining 
vulnerable site pad areas with impermeable barriers that could contain inadvertent and/or accidental 
releases of hazardous materials and wastes, including injection fluids, flowback water, and produced 
water. Surface water runoff on such a barrier would need to be controlled and managed in a manner 
consistent with best management practices. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of Its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and Its Likelihood of Failure Leading to 
Spills or Leaks to DOGGR. This applies to the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. 

In approving a well stimulation treatment permit, DOGGR shall require as a condition of 
permit approval that the applicant conduct an annual inventory of the well stimulation 
equipment and supporting infrastructure and report ages of such equipmentto DOGGR. 
In combination with the other requirements of SB 4 and field operations, this mitigation 
measure will provide DOGGR with information to consider in determining the likelihood 
of failure of aged equipment and infrastructure. DOGGR will work with the operator to 
guard against failure of older infrastructure and may consider specifics such as cathodic 
protection, pipeline metal thickness, and other factors. This applies only to equipment and 
infrastructure associated with well stimulation treatments including well stimulation fluids 
with hazardous materials. DOGGR will determine what specific measures may need to 
be considered regarding the likelihood for older equipment and infrastructure failure. 
DOGGR will also cooperate with other agencies as needed to ensure compliance with 
other relevant regulations that may be outside of DOGGR authority such as the hazardous 
liquid pipeline safety act (California Government Code Sections 51010-51019.1). 
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Where an agency other than DOGGR (e.g., a local government or another State agency) 
is the CEQA Lead Agency for a proposed project including well stimulation treatment 
while DOGGR is acting as a Responsible Agency, DOGGR shall encourage the Lead Agency 
to include in the draft environmental document circulated for public review proposed 
mitigation measure(s) and condition(s) of approval necessary to achieve the requirements 
described above. Such suggestions from DOGGR can be communicated to the Lead 
Agency through the following means: informal consultation on a pending Negative Dec-
laration or Mitigated Negative Declaration; comments on a publicly circulated Negative 
Declaration or Mitigated Negative Declaration; comments on a Notice of Preparation; 
comments on a Draft or Final EIR; or comments on a draft or final document prepared 
by a State Lead Agency as the “functional equivalent” of a Negative Declaration, Miti-
gated Negative Declaration, or Draft or Final EIR pursuant to a certification granted 
under PRC Section 21080.5. 

When acting as a Responsible Agency in the issuance of well stimulation treatment per-
mits, DOGGR shall impose as conditions of approval any proposed mitigation measure(s) 
or condition(s) of approval recommended to DOGGR by the Lead Agency that meet or 
are substantially consistent with the requirements described above, though DOGGR may 
modify the proposed language in order to better achieve the requirements. Alterna-
tively, where the Lead Agency has already imposed mitigation measure(s) or con-
dition(s) of approval that meet or are substantially consistent with the requirements 
described above, DOGGR need not impose duplicative condition(s) of approval in the 
well stimulation treatment permit, and may conclude that the Lead Agency’s adopted 
measure(s) or condition(s) are sufficiently effective and protective. When warranted by 
circumstances, DOGGR shall also include condition(s) of approval requiring compliance 
with the requirements even where DOGGR determines that approval of a particular well 
stimulation treatment permit is exempt from CEQA. 

Collectively, with Mitigation Measures HAZ-1a and HAZ-1b (along with surface water management, and 
implementation/enforcement of all of the existing regulations regarding the transport, handling, storage, 
conveyance, and management of hazardous materials), the impacts of the limited use of these materials 
for well stimulation are considered less than significant with mitigation. The barrier (Mitigation Measure 
HAZ-1a) would prevent an accidental spill or leak of hazardous material from reaching sensitive recep-
tors in the environment. The annual inventory and report of well stimulation equipment (Mitigation 
Measure HAZ-1b) would reduce the likelihood of failure leading to spills or leaks by identifying and 
replacing aged equipment before failure. 

In addition to the above it is noted that the CCST’s Independent Scientific Study pursuant to SB 4 is in 
progress and will contain three volumes. The first volume, entitled “Geology and Well Stimulation Treat-
ments,” will be released January 2015. The second and third volumes, entitled “Generic and Potential 
Environmental Impacts of Well Stimulation Treatments” and “Case Studies with Selected Evaluations of 
Environmental and Public Health Risk,” are due to be released July 2015. Results from this study were 
not available for incorporation in the Draft EIR, yet could be important. Detailed data collection and 
analysis associated with this CCST study could provide additional insight on hazards and hazardous 
materials. Accordingly, it is recommended that the CCST study results be considered for the future regu-
lation of well stimulation to ensure that the most recent conclusions relating to impacts of well stimula-
tion activities are properly considered. 

Table 11.13-1 provides a summary of the impacts and mitigation measures related to hazards and haz-
ardous materials. 
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Table 11.13-1. Summary of Impacts and Mitigation Measures – Hazards and Hazardous Materials 

Impact HAZ-1. Release hazardous materials into the environment from a spill or leak 

Wilmington Oil and Gas Fields  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR 
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11.14 Groundwater Resources 

This section discusses, at a programmatic level, groundwater resources in the vicinity of the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. The regulatory setting for the three fields is described in EIR 
Section 11.14.2. Groundwater resources beneath and in the vicinity of the fields are discussed in EIR Sec-
tion 11.14.3. The methodology and significance criteria used to analyze potential impacts to ground-
water resources from well stimulation treatments are presented in EIR Section 11.14.4. Potential 
impacts to groundwater quantity and quality are assessed in EIR Section 11.14.5 and summarized in 
11.14.6. Any relevant discussion and analysis in EIR Section 10.14 is incorporated herein to support con-
clusions about the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.14.1 Introduction 

The Wilmington, Inglewood, and Sespe Oil and Gas Fields represent unique settings with respect to 
potential groundwater impacts. The Wilmington Oil and Gas Field is located in Los Angeles County 
beneath the West Coast Groundwater Basin, which supplies groundwater to the overlying users. The 
Inglewood Oil and Gas Field is located in Los Angeles County beneath portions of the Central, West 
Coast and Santa Monica Groundwater Basins. However, it is located mostly in the uplifted Baldwin Hills, 
which are not active areas of groundwater production. The Sespe Oil and Gas Field is located in Ventura 
County in a rugged mountainous setting outside of any designated groundwater basin. 

11.14.2 Regulatory Setting 

The regulatory setting for groundwater resources in all study regions was described in EIR Section 
10.14.2. Additional regulations and local issues specific to each of the two fields are described below. 

11.14.2.1 Study Region 1: Wilmington Oil and Gas Field Onshore and Offshore 

The onshore portion of the Wilmington Oil and Gas Field, located in Los Angeles County, overlies the West 
Coast Subbasin (Basin No. 4-11.03) as defined by the California Department of Water Resources (DWR, 
2003) and commonly referred to as the West Coast Basin. The onshore Wilmington Oil and Gas Field is 
located in the southwestern portion of the West Coast Basin and underlies portions of the cities of Los 
Angeles, Long Beach, and Carson. 

The offshore portion of the Wilmington Oil and Gas Field includes four man-made offshore islands 
(Grisom, White, Chafee, and Freeman) and Pier J located in the Long Beach Harbor. Pier J is within the 
boundary of the DWR-defined West Coast Basin, while the offshore islands are not. 

Los Angeles Regional Water Quality Control Board (LARWQCB). The LARWQCB has developed and is 
responsible for administering the Water Quality Control Plan for the Los Angeles Region, Basin Plan for 
the Coastal Watersheds of Los Angeles and Ventura Counties (LARWQCB, 1994 and amendments 
through 2013). The Basin Plan designates beneficial uses for surface water and groundwater and estab-
lishes water quality objectives (narrative and numerical) for protection of the designated beneficial use 
and for compliance with California’s anti-degradation policy (LARWQCB, 1994 and amendments through 
2013). The Basin Plan also describes implementation programs to protect beneficial uses and monitoring 
activities to evaluate their effectiveness. 

GeoTracker is the State Water Resource Control Boards’ (SWRCB) online data management system for 
managing and providing public information on sites that impact groundwater, especially those that require 
groundwater cleanup (Underground Storage Tanks [USTs], Department of Defense, Site Cleanup Program) 
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as well as permitted facilities such as operating USTs and land disposal sites (http://geotracker.
waterboards.ca.gov/). GeoTracker identifies numerous environmental release sites in the Wilmington 
field area. The SWRCB’s GeoTracker GAMA site integrates and geographically displays water quality data 
from multiple sources through public and secure password-protected web access portals (http://
geotracker.waterboards.ca.gov/gama/). 

Surface water discharges in the Wilmington Oil and Gas Field area are subject to the Final Waste Dis-
charge Requirements for Municipal Separate Storm Sewer System (MS4) Discharges within the Coastal 
Watersheds of Los Angeles County, except those discharges originating from the City of Long Beach MS4 
(Municipal Permit) under Order R4-2012-0175 (NPDES Permit No. CAS004001). The MS4 Permit requires 
municipalities to implement stormwater quality management programs with the ultimate goal of reduc-
ing the amount of pollutants in stormwater and urban runoff. 

California Department of Toxic Substances Control (DTSC). DTSC is responsible for hazardous waste stor-
age, treatment and disposal for industrial facilities in the West Coast Basin. Along with the LARWQCB, 
DTSC also is involved in regulating groundwater remediation activities. DTSC also maintains a compre-
hensive publicly accessed website and data base of existing permits and corrective action at hazardous 
waste facilities, known as the EnviroStor Data Management System (EnviroStor) (http://www.envirostor.
dtsc.ca.gov/public/). EnviroStor identifies numerous environmental investigation and cleanup sites located 
within the Wilmington Oil and Gas Field area. 

United States Environmental Protection Agency (EPA). As described in EIR Section 11.13, EPA lists 20 
Superfund sites in Los Angeles County, two of which are located in the West Coast Basin. Both sites are 
located several miles northwest of the Wilmington field. 

West Coast Basin Adjudication. The West Coast Basin was adjudicated in 1961 (Judgment for California 
Water Service Company et al. v. City of Compton, LASC Case No. 506806), to control groundwater levels 
and prevent seawater intrusion by limiting pumping. Prior to the adjudication of the West Coast Basin, 
annual pumping far exceeded natural safe yield1 of the basin determined by the DWR in 1962. Due to 
the overdraft conditions, water levels declined, groundwater was lost from storage, and seawater intruded 
into the aquifers along the coast. To remedy this, the courts adjudicated the West Coast Basin to place 
restrictions on pumping and to allocate the resource among basin users. 

The adjudicated pumping amount for the West Coast Basin is set at 64,468 acre-feet per year 
(AFY), which is based on historical pumping rather than the safe yield of the basin. This pumping volume 
is predicated on seawater intrusion barrier projects, which allow pumping in excess of the natural safe 
yield of the basin (CH2MHill, 2012). These projects involve a series of injection wells that recharge a 
combination of imported and recycled water (and moving toward 100 percent recycled water) creating a 
hydraulic barrier in the groundwater system. The Judgment has the following West Coast Basin manage-
ment provisions (CH2MHill, 2012): 

 Carryover. Pumpers can carry over unused pumping rights to the next administrative year (up to 2 AF 
or 20 percent of the adjudicated right, whichever is greater). 

 Over-Pumping. Pumpers can pump up to 110 percent of their adjudicated right provided that any 
over production is made up by under production the following year. In addition, up to 10,000 AFY of 
emergency over-pumping is allowed under certain conditions. 

                                                            
1 The natural safe yield is the amount of groundwater that can be withdrawn from the aquifer without adverse 

impacts, assuming natural replenishment of the aquifer. 
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 Lease or Sell. Pumpers are able to lease or sell their rights. 

 Exchange Pool. Pumpers can use an exchange pool through which pumpers with access to supple-
mental imported water can make their pumping rights available to pumpers who do not have imported 
water access for a price not to exceed the cost of the supplemental imported water. The exchange 
pool operates on an annual basis, as compared to leasing of rights, which is between specific parties 
and can extend for a longer time. 

In 2009, motions were filed with the court to amend the West Coast Basin adjudication (“Judgment”) as 
well as the adjacent Central Basin Judgment to allow use of currently unused storage space in the 
basins, estimated at 120,000 AF in the West Coast Basin. The amendments also would allow transfer of 
storage rights between the West Coast Basin and the Central Basin and the use of water augmentation 
projects, where recharge and extraction volumes are matched within an established timeframe to allow 
pumping greater than adjudicated rights without using the allotted storage space. After several chal-
lenges to these motions, a final decision on the amendment for the West Coast Basin is still pending 
(The similar amendment for the Central Basin has been recently approved). 

The West Coast Basin is managed through the coordination of the Los Angeles County Public Works 
Department, the California Department of Water Resources (DWR) and the Water Replenishment District 
of Southern California (WRD) (WBMWD, 2014). The court appointed the DWR as the Watermaster to 
administer and enforce the terms of the Judgment and prepare annual summary reports. 

Water Replenishment District of Southern California (WRD). WRD was established in 1959 to protect 
the groundwater resources of the Central and West Coast Groundwater Basins. WRD protects the basins 
through groundwater level and quality monitoring, safe drinking water programs, seawater intrusion 
prevention, and groundwater replenishment operations throughout southern Los Angeles County (WRD, 
2014). Imported water and recycled water are acquired to recharge groundwater and to prevent sea-
water intrusion at the Alamitos Gap. West Coast Basin and Dominguez Gap Seawater Intrusion Barrier 
projects. WRD raises revenue through assessments on water pumped from the WRD service area. Basin 
management and enhanced recharge are needed because the adjudicated pumping amounts are 
greater than the natural replenishment of the groundwater aquifers, creating an annual deficit or 
overdraft under natural recharge conditions. Because recycled water is recharged in the seawater 
intrusion barriers, WRD has adopted resolutions to limit potentially new domestic supply wells within 
2,000 feet of the seawater intrusion barriers. While they do not have the regulatory authority to deny 
well permits, which are issued by the Los Angeles County Department of Public Health (LACDPHS), the 
LACDPHS has agreed to ask for WRD’s opinion if someone were to propose a domestic supply well per-
mit near the barriers (WRD, 2001). 

Sustainable Groundwater Management Act. California’s recently enacted Sustainable Groundwater 
Management Act does not apply to the adjudicated West Coast Basin, except for specific annual report-
ing requirements addressing groundwater elevations, extractions, surface water supply used for in-lieu 
use or recharge, total water use, and change in groundwater storage. 

County of Los Angeles Department of Public Works and Los Angeles County Flood Control District. 
Among other responsibilities, the County of Los Angeles Department of Public Works (LACDPW)/Los 
Angeles County Flood Control District (LACFCD) are responsible for the design, construction, operation, 
maintenance, and repair of roads, traffic signals, bridges, airports, sewers, water supply, flood control, 
water quality, and water conservation facilities, as well as for the design and construction of capital proj-
ects, (LACDPW, 2014). For water supply, the LACDPW recharges storm flows, recycled water, and 
imported water into groundwater basins for future use and owns and operates seawater intrusion 
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barriers, including the Dominguez Gap Barrier that runs through the Wilmington field. LACDPW also 
implements a Stormwater Quality Management Program in accordance with the Los Angeles County 
Municipal Storm Sewer System NPDES Permit (LACDPW, 2009-2011 Biennial Report) and MS4 Permit. 

Division of Oil, Gas, and Geothermal Resources (DOGGR), District 1. DOGGR District 1 regulates oil and 
gas operations in the Wilmington Oil and Gas Field including, regulations relating to the protection of 
groundwater resources. DOGGR provides permits for injection under the Underground Injection Control 
(UIC) program and implements the interim SB 4 regulations for well stimulation treatments. DOGGR 
District 1 lists the Gaspur Aquifer under a portion of the field as an Exempt Aquifer (under CFR title 40 
part 146.4) for protected groundwater as defined by the proposed SB 4 Well Stimulation Treatment Regu-
lations (see Table 10.14-26) (DOC, 1981). 

11.14.2.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field, located in Los Angeles County, overlies a very small portion of the 
Central Subbasin (Basin No. 4-11.04) and West Coast Subbasin (Basin No. 4-11.03) and a relatively larger 
portion of the Santa Monica Subbasin (Basin No. 4-11.01) as defined by the DWR (2003), all commonly 
referred to as basins rather than subbasins. The Inglewood Oil and Gas Field is located at the south-
eastern end of the Santa Monica Basin, with a small portion underlying the mostly uplifted bedrock 
areas of the northern West Coast Basin and western Central Basin. The Inglewood Oil and Gas Field 
underlies portions of the cities of Culver City and Los Angeles. 

Los Angeles Regional Water Quality Control Board (LARWQCB). The Inglewood Oil and Gas Field is 
within the LARWQCB region and thus subject to the regulatory document entitled, Water Quality Con-
trol Plan for the Los Angeles Region, Basin Plan for the Coastal Watersheds of Los Angeles and Ventura 
Counties (LARWQCB, 1994 and amendments through 2013), as discussed above in EIR Section 11.14.2.1. 

California Department of Toxic Substances Control (DTSC). DTSC has the same responsibilities for hazard-
ous waste storage, treatment and disposal oversight for industrial facilities in the Santa Monica, Central, 
and West Coast Basins as described in EIR Section 11.14.2.1 for the West Coast Basin. 

United States Environmental Protection Agency (EPA). As described in EIR Section 11.13, EPA lists 20 
Superfund sites in Los Angeles County, none of which is located near the Inglewood Field. 

Santa Monica Basin Governance. The Santa Monica Basin is not an adjudicated basin. The primary basin 
manager and groundwater producer is the City of Santa Monica. 

West Coast Basin Adjudication. The West Coast Basin is an adjudicated basin, as described above in EIR 
Section 11.14.2.1. 

Central Basin Adjudication. The Central Basin was adjudicated in 1965 (Central and West Basin Water 
Replenishment District v. Adams, Case No. 786656) in order to control groundwater levels and prevent 
seawater intrusion by limiting pumping. Prior to the adjudication of the Central Basin, annual pumping 
far exceeded natural safe yield of the basin determined by the DWR. Due to the overdraft conditions, 
water levels declined, groundwater was lost from storage, and seawater intruded into the aquifers along 
the coast. To remedy these problems, the court adjudicated the Central Basin to place restrictions on 
pumping and to allocate the resource among basin users. 

The judgment establishes adjudicated rights totaling 267,900 AFY but limits pumping to an Allowable 
Pumping Allocation (APA) of approximately 80 percent of this amount, which is equivalent to 217,367 
AFY. Both amounts exceed the natural yield of the basin, and the judgment recognizes that WRD 
artificially replenishes the basin to make up the difference. 
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The judgment has the following provisions: 

 Carryover: Pumpers are allowed to carryover up to 20 percent of their APA into the following year. 

 Over-Pumping: Pumpers are allowed to pump up to 120 percent of their APA (or 20 AF, whichever is 
greater), provided that any over production is made up by under production in the following year. 
Under certain circumstances, parties may over-extract in greater amounts; however, prior approval 
by the Watermaster must be obtained. 

 Lease: Parties are able to lease their rights. Terms of the leases can vary, including whether or not to 
include carryover. 

 Sales: Parties are able to sell their rights. 

 Exchange Pool: The Central Basin Judgment creates an exchange pool through which pumpers who 
have access to supplemental imported water can make their pumping rights available to pumpers 
who do not have access to imported water for a price not to exceed the cost of the supplemental 
imported water. 

On December 18, 2013, an amendment to the judgment for the Central Basin was issued by the court. 
The amendment enables large-scale changes in the management practices within the basin, which are 
expected to enhance opportunities to develop recycled water for recharge and to improve the capability 
to utilize the basin’s storage for conjunctive use. As a result of the judgment amendment, the 
Watermaster in the Central Basin is now comprised of three entities: 1) Administrative Body, 2) Water 
Rights Panel, and 3) Storage Panel. WRD was designated as the Administrative Body and is responsible 
for preparing the annual Watermaster Service reports and submitting them to the Water Rights Panel. 
The Water Rights Panel is ultimately responsible for submitting the final Watermaster Service reports to 
the Superior Court of the State of California for filing. 

Water Replenishment District of Southern California (WRD). WRD’s responsibilities described above in 
EIR Section 11.14.2.1 for the West Coast Basin are the same in the portion of the Central Basin overlying 
the Inglewood Oil and Gas Field. In addition, as described in the previous paragraph, WRD recently has 
been designated as the Administrative Body of the Watermaster for the Central Basin. 

Sustainable Groundwater Management Act. California’s recently enacted Sustainable Groundwater 
Management Act does not apply to the adjudicated basins, including the Central and West Coast basins, 
except for specific annual reporting requirements addressing groundwater elevations, extractions, sur-
face water supply used for in-lieu use or recharge, total water use, and change in groundwater storage. 
For the Santa Monica Basin, a future groundwater sustainability plan may be prepared that could have 
an effect on potential future pumping in the Inglewood Oil and Gas Field portion that overlies the basin. 

County of Los Angeles Department of Public Works and Los Angeles County Flood Control District. 
LACDPW/LACFCD’s responsibilities described above in EIR Section 11.14.2.1 for the West Coast Basin are 
the same in the Santa Monica and Central Basins overlying the Inglewood Oil and Gas Field. 

Division of Oil, Gas, and Geothermal Resources (DOGGR), District 1. DOGGR District 1 regulates oil and 
gas operations in the Inglewood Oil and Gas Field as described in EIR Section 11.14.2.1 for the Wilming-
ton field. There are no Exempt Aquifers (under CFR title 40 part 146.4) designated beneath the field. 

Baldwin Hills Community Standards District (BHCSD). In October 2008, the County of Los Angeles 
approved the BHCSD, creating a supplemental district to improve the compatibility of oil production 
with adjacent urban land use, including an enhanced set of oil and natural gas regulations and standards 
designed specifically for Baldwin Hills and surrounding communities (MRS, 2008; Cardno ENTRIX, 2012). 
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11.14.2.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located in Ventura County and does not overlie a DWR-defined ground-
water basin or subbasin. 

Los Angeles Regional Water Quality Control Board (LARWQCB). The Sespe Oil and Gas Field is within 
the LARWQCB region and thus subject to the regulatory document entitled, Water Quality Control Plan 
for the Los Angeles Region, Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 
(LARWQCB, 1994 and amendments through 2013), as discussed above in EIR Section 11.14.2.1. 

Because the field is not in a designated groundwater basin or subbasin, it does not have specific ground-
water quality objectives defined in the Basin Plan. Regional water quality objectives apply to all ground-
waters in the LARWQCB. 

The Sespe field is not within a medium- or high-priority groundwater basin as currently defined by DWR 
and the recently enacted Sustainable Groundwater Management Act does not apply directly. The 
Fillmore Groundwater Subbasin (Subbasin No. 4-4.05) extends close to the southern extent of the Sespe 
Wellfield one-half mile oil and gas field buffer. The basin has been designated as a medium-priority 
basin and thus the Act is applicable. 

United States Environmental Protection Agency (EPA). As described in EIR Sections 10.13 and 10.14, 
EPA provides oversight for cleanup at numerous Superfund sites in California. EPA lists two Superfund 
sites in Ventura County, one of which is located on the outskirts of the City of Fillmore south of the 
Sespe field. 

California Department of Toxic Substances Control (DTSC). DTSC has the same responsibilities for hazard-
ous waste storage, treatment and disposal oversight for industrial facilities in the Sespe field as 
described in EIR Section 11.14.2.1 for the Wilmington field. 

Division of Oil, Gas, and Geothermal Resources (DOGGR), District 2. DOGGR District 2 regulates oil and 
gas operations in Sespe Oil and Gas Field, including regulations relating to the protection of ground-
water resources. DOGGR provides permits for injection under the UIC program and implements the 
interim SB 4 regulations for well stimulation treatments. There are no Exempt Aquifers (under CFR title 
40 part 146.4) designated beneath the field. 

Ventura County Watershed Protection District (VCWPD). The Sespe Oil and Gas Field is in the Santa 
Clara River watershed. VCWPD, a special district within the Public Works Agency of the County of 
Ventura, manages the watershed to protect life, property, watercourses, watersheds, and public infra-
structure from the dangers and damages associated with floods and stormwater. The VCWPD is the 
NPDES permit holder for the County-wide permit, and is the agency responsible for ensuring compliance 
with the County Stormwater Management Program (VCWPD, 2008). 

Surface water discharges in the Sespe Oil and Gas Field area are subject to the Waste Discharge Require-
ments for Storm Water (Wet Weather) and Non-Storm Water (Dry Weather) Discharges from the 
Municipal Separate Storm Sewer Systems within the VCWPD, County of Ventura and the Incorporated 
Cities Therein under Order R4-2010-0108 (NPDES Permit No. CAS004002). The permit requires munici-
palities to implement stormwater quality management programs with the ultimate goal of reducing the 
amount of pollutants in stormwater and urban runoff. 

Bureau of Land Management (BLM). Most of the field is in the Los Padres National Forest, where a large 
portion of the surface land is owned by the U.S. Forest Service. The BLM is responsible for reviewing 
applications and issuing leases for federal mineral estate within the national forest (BLM, date 
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unknown). BLM has Onshore Oil and Gas Orders to implement and supplement the oil and gas regula-
tions found in 43 CFR 3160 for conducting oil and gas operations on Federal and Indian lands. The orders 
include: Approval of Operations; Drilling; Site Security; Measurement of Oil; Measurement of Gas; 
Hydrogen Sulfide Operations; Disposal of Produced Water; Well Completions/Workovers/Abandonment 
(Proposed Rule); and Waste Prevention and Beneficial Use of Oil and Gas (BLM, 2014). 

11.14.3 Affected Environment 

Groundwater resources at and in the vicinity of three fields are described below. For onshore and 
offshore Wilmington Oil and Gas Fields, the description focuses on the southern West Coast Basin where 
the field is located. For the Inglewood Oil and Gas Field, the description focuses on the West Coast, 
Central, and Santa Monica Basins. Both the Wilmington and Inglewood Oil and Gas Fields are in the 
Monterey play. Although the Sespe Oil and Gas Field is not located within a designated groundwater 
basin, potential groundwater resources beneath the field as well as connectivity to adjacent ground-
water basins are evaluated. The Sespe Oil and Gas Field is outside Monterey play but inside the Monte-
rey Formation. 

11.14.3.1 Study Region 1: Wilmington Oil and Gas Field 

Hydrologic Setting – Wilmington Oil and Gas Field 

The onshore and offshore Wilmington Oil and Gas Field lie within Los Angeles-San Gabriel Hydrologic 
Unit, which encompasses all coastal drainages flowing into the Pacific Ocean between Rincon Point and 
the eastern Los Angeles County line. The Los Angeles–San Gabriel Hydrologic Region covers a drainage 
area of 1,608 square miles, which is most of Los Angeles County and parts of southeastern Ventura 
County. The primary drainage systems are the Los Angeles River, the San Gabriel River, and Ballona 
Creek. The field lies within the West Coast Hydrologic Subarea of the large hydrologic unit (LARWQCB, 
1994 and amendments through 2013). Any runoff generated in the area of the onshore Wilmington Oil 
and Gas Field eventually drains to the Pacific Ocean. 

The climate in the Los Angeles area ranges from subtropical along the Pacific Ocean to arid in the Mojave 
Desert on the inland side of the San Gabriel Mountains. Nearly all precipitation in the region occurs dur-
ing the months of December through March. During the summer months, precipitation is infrequent and 
dry periods often last several months. Extended multiple years of below normal rainfall constitute drought 
periods. Precipitation varies considerably from year to year. In the West Coast Basin, the long-term mean 
precipitation is 12.64 inches (DWR, 2013). 

Groundwater Basin and Aquifers – Wilmington Oil and Gas Field 

The onshore Wilmington Oil and Gas Field and Pier J of the offshore Wilmington Oil and Gas Field 
underlie the DWR-designated West Coast Groundwater Subbasin (West Coast Basin) within the Coastal 
Plain of Los Angeles County Groundwater Basin (DWR, 2004). The West Coast Basin has a CASGEM 
ranking of 5, indicating that it is a high priority basin with respect to groundwater resources. The West 
Coast Basin (DWR Basin No. 4-11.03) covers an area of 142 square miles. Figure 11.14-1 shows the loca-
tion of the West Coast Basin and adjacent groundwater basins. The figure also includes the onshore and 
offshore Wilmington and Inglewood Oil and Gas Fields with a one-quarter mile buffer zone around the 
fields. 

The West Coast Basin extends north to the adjacent Santa Monica Basin and Ballona Gap, which is a 
paleo-channel of the Los Angeles River. It is bounded by the Newport-Inglewood Uplift and the adjacent 
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Central Basin on the northeast and by the Pacific Ocean and Palos Verdes Hills on the west and south. A 
small portion of the southwest boundary of the West Coast Basin abuts the Orange County Ground-
water Basin. Most of the basin is composed of a poorly drained coastal plain. 

The West Coast Basin is a northwest-trending structural basin underlain by Quaternary-age (less than 
1.8 million years old) sedimentary deposits of gravel, sand, silt, and clay. These materials were deposited 
from the erosion of nearby hills and mountains, and from ancient beaches and shallow ocean floors that 
covered the area in the past (WRD, 2004). Underlying these Quaternary sediments are consolidated 
rocks such as the Pliocene Pico Formation that generally do not provide sufficient quantities of ground-
water for pumping. 

Groundwater occurs in the pore spaces of the sediments in the groundwater basin. Sediments layers 
that are adequately thick and transmissive to supply sufficient quantities of water to wells for beneficial 
use are called aquifers. Lower permeability (low hydraulic conductivity) silt and clay layers that separate 
the aquifers are referred to as aquitards or confining units. An unconfined aquifer contains a water table 
or upper groundwater surface at atmospheric pressure. Confined aquifers located below confining units 
or aquitards contain groundwater that is typically under pressure greater than atmospheric. 

Aquifers in the West Coast Basin are generally confined and most of the natural recharge is from adja-
cent groundwater basins or from the Pacific Ocean (seawater intrusion). Groundwater recharge from 
direct infiltration of precipitation is limited due to low permeability materials overlying the primary 
aquifers and extensive impermeable surfaces due to urban development (i.e., pavement and buildings), 
(Reichard, 2003). 

The West Coast, Central, and Santa Monica Basins are characterized by a layered aquifer/aquitard sys-
tem. Aquifer depths can reach over 1,500 feet in the West Coast Basin, although production wells gene-
rally do not need to be constructed this deep to extract sufficient water. Table 11.14-1 summarizes the 
aquifers and aquitards in the West Coast, Central, and Santa Monica Basins, their age, and associated 
formations as defined by the DWR (1961). Not all aquifers and aquitards occur in all areas of each of the 
basins. 

Table 11.14-1. Aquifer Systems in the West Coast, Central, and Santa Monica Basins 

Age Formation Aquifer/Aquitard 

Holocene (Recent) 

Active Dune Sand Semi-Perched Aquifer 

Alluvium 
Bellflower Aquitard  

Gaspur/Ballona Aquifer 

Upper Pleistocene 

Older dune sand Semi-Perched Aquifer 

Lakewood 
Exposition-Artesia Aquifer 

Gardena-Gage Aquifer (200-Foot Sand Aquifer) 

Lower Pleistocene 

San Pedro 
(subdivided into the  
Inglewood Aquifer  
in the Baldwin Hills) 

Hollydale Aquifer 

Jefferson Aquifer 

Lynwood Aquifer (400-Foot Gravel Aquifer) 

Silverado Aquifer  

Sunnyside Aquifer 

Lower San Pedro 

Figure 11.14-2 shows the locations of two geologic cross sections in the vicinity of the onshore Wilmington 
field. The aquifers and aquitards (confining units) listed above that occur in the vicinity of the Wilming-
ton field are generally illustrated by Cross Section A-A’ on Figure 11.14-3. This cross section is oriented 
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from west to east across the onshore Wilmington Oil and Gas Field as shown on Figure 11.14-2 and rep-
resents a simplified hydrogeologic conceptual model used for groundwater modeling in the vicinity of 
the Dominguez Gap Seawater Intrusion Barrier (Golder, 2006). The aquifers on Figure 11.14-3 include 
the following, from shallowest to deepest: the Gaspur Aquifer comprised of Holocene Recent Alluvium; 
the Gage Aquifers (also referred to as the 200-Foot Sand Aquifer) of the Upper Pleistocene Lakewood For-
mation; and the Lynwood (also referred to as the 400-Foot Gravel Aquifer) and Silverado Aquifers of the 
Lower Pleistocene Upper San Pedro Formation; all of which are underlain by the Pico Formation. 

These aquifers extend beneath some areas of San Pedro Bay as evidenced by seawater intrusion into the 
Gaspur and 200-Foot Sand Aquifers and possibly the 400-Foot Gravel Aquifer (Zielbauer et al., 1962). 

The Gaspur Aquifer consists of permeable coarse gravel and sand. The Gaspur Aquifer is located in the 
eastern portion of Study Region 1 in a north-south trend along the present Los Angeles River floodplain. 
As illustrated on Figure 11.14-3, the aquifer is limited in extent over onshore Wilmington Oil and Gas 
Field. The Gaspur Aquifer does not extend under the offshore Wilmington Oil and Gas Field in the Long 
Beach Harbor area. The maximum thickness of the Gaspur Aquifer is about 180 feet but is less than 
about 50 feet in the local area of the Gaspur Aquifer in direct physical contact with the underlying Gage 
Aquifer as shown in Figure 11.14-3. Such a localized “mergence” of aquifers allows groundwater to flow 
more readily from one aquifer zone to the other (hydraulic connectivity). 

The Gage Aquifer (or 200 Foot Sand Aquifer) is composed mainly of gravelly sand, sand, silt, and silty 
clay. The Gage Aquifer is believed to be exposed to direct seawater intrusion by dredging of the Los Ange-
les Harbor. The Gage Aquifer is continuous over most of the southern West Coast Basin and varies from 
approximately 150 to 200 feet in thickness and also extends under Long Beach Harbor in the vicinity of 
the offshore Wilmington Oil and Gas Field. The Gage Aquifer and deeper Lynwood Aquifer may be also 
be in direct contact locally as suggested by the thinning of the confining unit in the central portion of the 
cross section on Figure 11.14-3. Both the Gaspur and Gage Aquifers are in hydraulic continuity with the 
San Pedro Bay, while the aquifers deeper than the Lynwood Aquifer are generally protected from direct 
contact with seawater (LADWP and WRD, 1998). 

The Lynwood Aquifer (or 400 Foot Sand Aquifer) is uniformly distributed across the southern West Coast 
Basin and consists of coarse sand and gravelly sand lenses ranging from about 50 to 75 feet thick. The 
Lynwood Aquifer extends under the Long Beach Harbor in the vicinity of the offshore Wilmington Oil 
and Gas Field. The Lynwood Aquifer and underlying Silverado Aquifer are also merged in a portion of the 
study area as illustrated by the zone of mergence on Figure 11.14-3. 

The Silverado Aquifer consists of sand and gravel with localized, discontinuous beds of sandy silt, and clay. 
The Silverado Aquifer reaches its maximum depth of below 1,200 feet mean sea level (ft-msl) in the 
Dominguez Gap. The Silverado Aquifer ranges in thickness from 350 to about 700 feet in Study Region 1 
(CDM, 1995). The Silverado is divided into upper and lower zones by a clayey silt zone. The lower zone, a 
thick coarse sand and gravel lens, is the coarsest of the two zones and sustains most of the groundwater 
withdrawal within and adjacent to area. The Silverado Aquifer is the most productive aquifer in the West 
Coast Basin and yields 80 percent to 90 percent of the groundwater extracted annually (CDWR, 2004). 
Minor yield also comes from the Gage and Lynwood Aquifers. The Silverado Aquifer extends under Long 
Beach Harbor in the vicinity of the offshore Wilmington Oil and Gas Field. 

All aquifers in the region are essentially flat-lying with minor faulting and warping in the Lynwood, 
Silverado, and Pico units. The minor folding occurs along the northwest-trending anticlines and synclines 
between the Palos Verdes Fault Zone on the southwest and the Newport-Inglewood Uplift to the north. 
The Newport-Inglewood Uplift and associated faulting acts as a partial barrier to groundwater flow 
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between the Central Basin and West Coast Basin. The uplift is eroded by ancestral stream-cut channels 
that form the Dominguez Gap and Alamitos Gap, allowing for groundwater flow to occur across the 
gaps. Groundwater can also flow between the West Coast Basin aquifers and adjacent aquifers to the 
south (Orange County Basin) and to the north (Santa Monica Basin). 

The Pliocene Pico Formation is beneath the West Coast Basin aquifers and is composed of semi-
consolidated marine sand and silty clay, with some gravel. In general, these sediments have lower per-
meability than overlying aquifers and are not used for water supply. Locally, they contain brackish 
connate water and naturally occurring hydrocarbons. The Pico Formation extends under Long Beach 
Harbor in the vicinity of the offshore Wilmington Oil and Gas Field. 

Aquifer depths in the West Coast Basin can reach depths below 1,500 feet. DOC lists the average depth 
to the base of fresh water at 1,600 feet for the Wilmington Oil and Gas Field (DOC, 1991). The deepest 
water supply well with a well log in the vicinity of the field is 1,100 feet deep. 

The Wilmington Oil and Gas Field extracts hydrocarbons from five major oil-producing sand units in the 
onshore portion of the field ranging in depths between about 2,200 and 5,850 feet (DOC, 1991). The 
shallowest hydrocarbon zone is the Repetto Formation (Lower Pliocene), located beneath the Upper 
Pliocene Pico Formation described above. The vertical distance between the shallowest producing hydro-
carbon zone (2,200 feet) and the base of fresh water (1,600 feet) is estimated at 500 feet (see Table J-3 
of Draft EIR Appendix J, Los Angeles County, Wilmington Field). 

Aquifer Properties – Wilmington Oil and Gas Field 

Aquifer properties describe the ease with or rate at which groundwater travels through the subsurface 
and how much water is contained within an aquifer or confining unit. Transmissivity is the rate at which 
groundwater is transmitted through a unit width of aquifer under a unit hydraulic gradient. Transmis-
sivity values for the primary West Coast Basin aquifers as described by DWR (1961) are provided in Table 
11.14-2. The table also provides estimates of transmissivity values based on drill cuttings published in the 
Dominguez Gap Geological Investigations (Zielbauer, 1962). 

Table 11.14-2. Transmissivity of Aquifers in West Coast Basin (square feet per day) 

Aquifer Transmissivity1 Transmissivity2 
Gaspur 7,000 to 20,000 4,000 to 13,000 

Gage (200-Foot Sand) 1,500 to 16,000 1,000 to 26,000 

Lynwood (400-Foot Gravel) 7,000 0 to 26,000 

Silverado 30,000 to >50,000 4,000 to 121,000 

1 - Source: CDWR, 1961 
2 - Source: Zielbauer, 1962 

The USGS (Reichard, 2003) performed particle tracking to simulate the movement of groundwater near 
the seawater intrusion barriers as part of modeling conducted for the West Coast Basin and adjacent 
Central Basin. Based on flow paths presented by the USGS, the groundwater velocity is from 0.1 to 1.0 
feet per day (ft/d) along San Pedro Bay in the West Coast Basin in the vicinity of the Wilmington Oil and 
Gas Field. WRD estimated the groundwater velocity in the Gage Aquifer in the vicinity of the Dominguez 
Gap Barrier using the empirical relationship between the groundwater gradient and specific aquifer 
properties. Based on a hydraulic gradient of 0.004 feet/foot (observed in 2013), hydraulic conductivity 
of 80 ft/d (calibrated flow model value, and effective porosity of 0.25, WRD calculated a groundwater 
velocity in the Gage Aquifer of 1.3 ft/day near the Dominguez Gap Barrier (WRD, 2013). 
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Groundwater Use in the West Coast Basin and at Wilmington Oil and Gas Field 

The West Coast Basin is an important source of water for residents and businesses in the area overlying 
the basin. Typically, groundwater in the West Coast Basin meets approximately 20 percent of the overall 
water supply needs. Imported water and recycled water make up the remainder of the supply. 

Groundwater production wells within the Wilmington Oil and Gas Field area and buffer zone, used by 
entities other than the oil and gas owners/operators, are shown on Figure 11.14-2. As shown on the 
figure, there are six active production wells within the buffer zone. Table 11.14-3 provides available use 
and construction information for the wells. In 2011, these wells collectively pumped a total of 6,769 AF 
of groundwater.  

Table 11.14-3. Active Production Wells in the Vicinity of Wilmington Oil and Gas Field 

Well ID 34F7 29E6 31P3 19J6 20C1 27N6 

Well use Industrial Domestic Industrial Irrigation Domestic Industrial  

Depth borehole (ft-bgs) — 580 1,020 — 925 970 

Well depth (ft-bgs) — 570 940 — 925 954 

Top of perforations (ft-bgs) — 210 570 — 480 544 

Bottom of perforations (ft-bgs) — 550 920 — 652 944 

Casing diameter (inches) — 16 18 2 16 18 

Casing type — Steel Steel — Steel Steel 

Gravel pack — Yes Yes — — Yes 

Sanitary seal — Yes Yes — — Yes 

Well log available? No Yes Yes No Yes Yes 

Data source — CDWR CDWR LACDPW OWNER CDWR 

Source: WRD 
ft-bgs = feet below ground surface 
CDWR = California Department of Water Resources 
LACDPW = Los Angeles County Department of Public Works 

As shown in Table 11.14-3, three wells are used for industrial purposes, one is a small-diameter irriga-
tion well, and two are used for domestic water supply. Water supply well construction regulations 
require surface seals to prevent the migration of surface releases along the borehole outside the well 
casing. Four of the six wells have surface seals to prevent the downward leakage of contaminants from 
the near surface along the well casing. Two wells owned by entities other than the oil and gas 
owners/operators do not have available well logs and their completion details are unknown. For the 
wells with available data, the borehole depths range from 580 to 1,020 feet below ground surface (ft-
bgs). 

In addition to these active wells, there are 16 currently inactive, capped or destroyed water supply wells 
owned by entities other than the oil and gas owners/operators, in the buffer area, 6 of which are shown 
on Figure 11.14-2. Well depths are available for 14 of these wells and range from 80 to 1,102 ft-bgs. 
Only 3 of the 16 wells have confirmed surface seals. There are also numerous groundwater extraction 
wells used for remediation activities at the refineries in the Wilmington Oil and Gas Field. 

In addition to these water supply production wells owned by entities other than the oil and gas 
owners/operators, which are part of the West Coast Basin adjudication, there are additional water pro-
duction wells screened in the shallow saline Gaspur Aquifer near San Pedro Bay, which are used to sup-
ply water to the oil and gas owners/operators. The Gaspur Aquifer is an Exempt Aquifer beneath a por-
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tion of the Wilmington field as defined by the EPA (see discussion on Exempt Aquifers in Study Region 1 
in EIR Section 10.14.5.1 and Table 10.14-26). The Exempt Aquifer is defined as the Gaspur Aquifer 
extending between Ford Avenue and the Los Angeles River (DOC, 1981). This exempt portion of the 
Gaspur Aquifer has high total dissolved solids (TDS) and chloride due to historical seawater intrusion and 
percolation of oil field brines. The exempt Gaspur Aquifer on the seaward side of the Dominguez Gap 
Barrier is separated from usable groundwater by operation of the barrier. The barrier results in a 
hydraulic groundwater ridge, which provides a barrier to the inland movement of groundwater from the 
seaward side of the barrier. These water supply wells in the Gaspur Aquifer reportedly located on the 
Long Beach Pier are used by the oil and gas producers as a source of water for water flooding in deep oil 
producing zones to mitigate subsidence and other drilling uses, but not for hydraulic fracturing treat-
ments. In addition to being located in an Exempt Aquifer, the Gaspur Aquifer wells are located in an area 
that has been de-designated for municipal supply beneficial uses by the LARWQCB and thus is exempt 
from some water quality requirements (see Groundwater Quality Section below). The production from 
this area is not accounted for as part of the Basin adjudication. 

Owners/operators in the Wilmington Oil and Gas Field were asked to provide information on ground-
water use during preparation of this EIR. THUMS Long Beach Co. reports that all of its exempt Gaspur 
Aquifer water supply wells have been plugged and abandoned. Further, THUMS Long Beach Co. reports 
only using produced water or purchased reclaimed water (treated sewer) in all oil field operations. 
Warren E & P, Inc. (another operator at the Wilmington field) also reports that it uses no local ground-
water because it uses produced water associated with extraction efforts. 

Tidelands Oil Production Co/Oxy Long Beach, Inc., appears to be the only operator currently using 
groundwater (from the exempt seawater intruded Gaspur Aquifer) for oil field operations. It reports an 
annual use of approximately 11.8 million barrels per year (1,520 AFY) for water flooding and other 
drilling uses. However, the operator reports using only treated produced water for hydraulic fracturing 
treatments. It reports that the wells are located on the piers in the Long Beach Harbor area. There are 
three active, two idle, and two plugged water supply wells in the Gaspur Aquifer listed on the DOGGR 
website database. None of the Wilmington Oil and Gas Field operators reports using groundwater for 
well stimulation activities (McCullough, 2014). 

Seawater Intrusion and Groundwater Management in the West Coast Basin – Wilmington Oil and Gas 
Field 

Due to significant historical over-pumping of groundwater in the West Coast and adjacent Central Basin, 
seawater has intruded into formerly fresh-water aquifers along some coastal areas, including in the 
vicinity of the Wilmington Oil and Gas Field. In response, the West Coast and Central basins were 
adjudicated to limit pumping and associated groundwater overdraft. In addition, injection facilities were 
constructed to create hydraulic barriers to halt the seawater intrusion and to replenish the groundwater 
basin. Currently, three hydraulic barriers (Dominguez Gap Barrier, Alamitos Gap Barrier, and West Coast 
Basin Barrier) are operated to prevent further seawater intrusion (see Figure 11.14-1). These barriers 
consist of a series of injection wells to raise water levels locally and reverse the onshore hydraulic 
gradients. Currently, a blend of treated imported water and an increasing portion of advanced treated 
recycled water is injected at the barriers. 

To support ongoing groundwater management and to track the performance of the seawater intrusion 
barriers, WRD monitors groundwater levels and quality in an extensive network of aquifer-specific moni-
toring wells (nested wells) and also compiles and reports groundwater quality data from water supply 
wells as provided to DPH. The LACDPW also collects water quality data (chloride) for wells near the 
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seawater intrusion barriers. In addition, groundwater quality near each barrier is monitored under permits 
issued by the LARWQCB. 

Groundwater level monitoring, groundwater elevation contour maps, groundwater level change maps, 
and groundwater change in storage estimates are reported annually by WRD in Regional Groundwater 
Monitoring Report and Engineering Survey and Report. In those reports, WRD presents groundwater ele-
vation contour maps for the major water supply aquifers (Upper San Pedro Formation Aquifers). These 
maps represent seasonal low groundwater levels measured in the fall, i.e., at the end of the summer dry 
season. These reports are used to indicate: 

 Amount of storage in the basins and need for replenishment, 
 Areas of recharge and discharge, 
 Groundwater flow direction and hydraulic gradients, and 
 Effectiveness of the seawater intrusion barriers. 

Groundwater Levels and Flow – Wilmington Oil and Gas Field 

Before the 20th century, groundwater flowed from the West Coast Basin south and westward, toward 
the Santa Monica Bay and San Pedro Bay. Discharge from the groundwater flow systems occurred 
offshore, at some fault zones, or in wetlands. Since then, discharge has been dominated by pumping 
from wells. By the 1920s, owing to development of groundwater resources, water levels were below sea 
level in much of the Central and West Coast Basin, resulting in seawater intrusion along the coastal 
areas (Reichard, 2003). Since that time, managed operation of the West Coast Basin, Dominguez Gap, 
and Alamitos Gap Barriers has allowed local groundwater to rise, reducing the inland flow of seawater 
past the barriers. Figure 11.14-1 shows the location of all three barrier projects on one map. 

Figure 11.14-4 shows a Fall 2012 groundwater elevation contour map developed by WRD and based on 
monitoring of nested wells along with other selected wells screened in the Upper San Pedro Formation 
Aquifers (WRD, 2013b). Features that potentially control the regional pattern of groundwater move-
ment in the basins include topographic highs and lows, faults, areas of recharge, and groundwater 
pumping (discharge). Areas with groundwater elevations below sea level are shown by red contour lines. 
Groundwater flow in the West Coast Basin in the Upper San Pedro Formation Aquifer is generally from 
west to east. The Newport-Inglewood Uplift restricts groundwater movement and produces marked 
discontinuities in groundwater levels between the West Coast and Central Basins. 

The general direction of groundwater flow in the vicinity of the Wilmington Oil and Gas Field is shown by 
the arrows depicted on Figure 11.14-4. As shown by the southerly arrow, northward flow of seawater 
from San Pedro Bay persists in the southern portion of Wilmington Oil and Gas Field, southeast of the 
Dominguez Gap barrier (also see location of barriers on Figure 11.14-1). However, north of the Domin-
guez Gap barrier, groundwater is flowing east-northeast and originating from injection along the West 
Coast barrier project. 

The flow patterns, based on the Fall 2012 groundwater elevation contour map are generally representa-
tive of recent and predicted future conditions because managed aquifer recharge operations and 
groundwater pumping are relatively stable influences on the flow regime. 

Long-Term Water Level Trends in Central and West Coast Basins – Wilmington Oil and Gas Field 

Figure 11.14-4 shows the locations of key wells in the Central Basin and West Coast Basin, for which 
long-term records of groundwater levels (hydrographs) are presented in WRD’s Engineering Survey and 
Report. These hydrographs depict long-term trends and help monitor overall groundwater conditions. 
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Figure 11.14-5 shows water levels recorded in three key wells including Wilmington 1_3 (location on 
Figure 11.14-4). Records from two nearby wells (868H and 869 – not included on Figure 11.14-5) were 
combined with data from Wilmington 1_3 to produce a more complete long-term hydrograph as key 
wells have been replaced over time. As shown on Figure 11.14-5, water levels declined sharply from the 
1940s to about 1955. After 1955, the control of groundwater extraction in the West Coast Basin (i.e., 
adjudication) resulted in a reduction of the rate of water level declines in the vicinity of the Wilmington 
Oil and Gas Field. However, water levels continued to decline (albeit at a slower rate) until about 1971, 
when the startup of injection at the Dominguez Gap Seawater Intrusion Barrier led to a partial recovery 
in water levels. For most wells, water levels along the coast have been rising since the early 1970s in 
response to injection at the seawater intrusion barriers and reduced pumping (Reichard, 2003). 

Vertical Groundwater Flow in Central and West Coast Basins – Wilmington Oil and Gas Field 

The USGS (Reichard, 2003) has described the vertical movement of groundwater as part of groundwater 
modeling conducted in the Central and West Coast Basins. Because most of the active groundwater 
extraction is from the Upper San Pedro aquifers, vertical groundwater flow directions are downward 
from shallow aquifers to the Upper San Pedro aquifers. The vertical gradient between the Upper San 
Pedro aquifers and deeper Lower San Pedro Unit is mixed depending on the year. 

Basin Storage and Adjudication in West Coast Basin – Wilmington Oil and Gas Field 

Prior to the adjudication of the West Coast Basin in the early 1960s, annual production (pumping) far 
exceeded the natural safe yield of the basin determined by the DWR in 1962. The natural safe yield is 
the amount of groundwater that can be withdrawn from the aquifer without adverse impacts, assuming 
natural replenishment of the aquifer generally from runoff and precipitation. Due to this serious 
overdraft, water levels declined, groundwater was lost from storage, and seawater intruded into the 
aquifers along the coast. To remedy this problem, the courts adjudicated the West Coast Basin (and 
Central Basin) to put limits on pumping. The West Coast Basin adjudicated pumping was set at 64,468.25 
AFY. 

The adjudicated pumping amount is greater than the natural replenishment of the groundwater aqui-
fers, creating an annual deficit or annual overdraft, under natural recharge conditions. Accordingly, WRD 
was established in 1959 under the California Water Code to purchase and recharge additional water to 
make up the overdraft, which is known as artificial replenishment or managed aquifer recharge. 

DWR (1961) has estimated that the total storage in the West Coast Basin is approximately 6.5 million AF. 
Unused storage is approximately 1.1 million AF, resulting in approximately 120,000 AF of available stor-
age, assuming that the basin can be filled to within 75 feet of the ground surface. 

The existing adjudication (or Judgment) does not allow for use of currently unused storage space in the 
basin. In 2009, motions were filed in court to amend the Judgment to allow parties to the Judgment to 
store water for later extraction. The amendment (and similar amendment for the Central Basin) also 
would include provisions for the interbasin transfer of storage rights between the West Coast and 
Central Basins, not currently allowed. Most significantly, the implementation of water augmentation 
projects, wherein recharge and extraction volumes are matched within an established timeframe, would 
allow pumping beyond adjudicated rights, without using the allotted storage space described in the stor-
age provisions. After several challenges to these motions, a final decision on the amendment for the 
West Coast Basin is still pending (the similar amendment for the Central Basin has been recently 
approved). 
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Groundwater Quality – Wilmington Oil and Gas Field 

The groundwater quality in the vicinity of the Wilmington Oil and Gas Field has been degraded substan-
tially due to contamination from many different land uses, including agricultural, industrial, and com-
mercial activities, and seawater intrusion. Seawater intrusion has been controlled through installation 
and operation of the Dominguez Gap Barrier, although some saline water has been trapped inland of 
this facility. In addition, upper aquifers have been degraded by organic and inorganic pollutants from a 
variety of sources, including leaking tanks, sewer lines, and illegal discharges. According to the Regional 
Groundwater Monitoring Report (WRD, 2013), contaminants of concern primarily include TDS and 
volatile organic compounds (VOCs). 

Total salinity is commonly expressed in terms of TDS as milligrams per liter (mg/L). The Basin-Specific 
Basin Plan Objective (BSBPO)2 for TDS in the West Coast Basin is 800 mg/L (LARWQCB, 1994 and 
amended in 2011). As established by the CDPH, the recommended secondary maximum contaminant 
level3 (SMCL) for TDS is 500 mg/L with an upper limit of 1,000 mg/L. It has a short-term limit of 1,500 
mg/L. 

Elevated TDS concentrations are undesirable for aesthetic reasons related to taste, odor, or appearance 
of the water and not for health reasons; however, elevated TDS concentrations in water can damage 
crops, affect plant growth, and damage municipal and industrial equipment. TDS is conservative4 and 
mobile in the environment. 

Figure 11.14-6 shows TDS concentration contour maps for varying depths of aquifers in the vicinity of 
the Wilmington field. These contour maps were generated based on the average concentrations from a 
recent five-year period (2007 to 2011) as observed in WRD nested wells and in production wells mon-
itored in accordance with CDPH requirements. These maps were developed to support a Salt and 
Nutrient Management Plan currently being prepared for the Central Basin and West Coast Basin (Todd, 
2013). 

As shown in Figure 11.14-6, large portions of the area beneath Wilmington Oil and Gas Field exhibit 
elevated TDS concentrations in all aquifer zones due to historical seawater intrusion and percolation of 
oil field brines. Concentrations exceed 2,000 mg/L for much of the area in most aquifers and exceed 
4,000 mg/L over a wide area in the Upper and Lower Pleistocene (below the Silverado). Concentrations 
greater than 10,000 mg/L are not shown and only occur in several wells. As such, much of the area, 
although intruded with seawater, is still within the TDS criteria for protected groundwater. EIR Section 
10.14.1 defines protected groundwater as “groundwater outside of a hydrocarbon zone that contains 
less than 10,000 mg/l TDS unless the water has been determined to be an exempt aquifer pursuant to 
the 40 CFR, part 146.4.” 

As a result of high TDS concentrations, the LARWQCB has “de-designated” two areas of the West Coast 
Basin including a portion of the Wilmington Oil and Gas Field located seaward of the Dominguez Gap 
Barrier. The de-designation exempts these areas from municipal beneficial uses as determined by the 
Basin Plan (LARWQCB, 1994). Figure 11.14-7 shows the two de-designated areas. Groundwater in these 

                                                            
2 BSBPOs are numerical limits unique to a particular basin or subbasin, as set forth in the Basin Plan.  
3 A SMCL is a water quality standard established to manage drinking water for aesthetic considerations, such as 

taste, color, and odor.  Contaminants with only SMCLs are not considered to pose a risk to human health. 
4 Conservative, in this context, means a constituent is does not interact with subsurface media (vadose zone and 

saturated zone) and therefore, is not readily attenuated in the subsurface. 
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areas is characterized by the LARWQCB as brackish to saline and being tidally influenced in elevation 
(LARWQCB, 2009). 

As previously described in EIR Section 10.14.2 and mentioned in EIR Section 11.14.2, the Gaspur Aquifer 
in the Long Beach Harbor Area of Wilmington Oil and Gas Field (between Ford Avenue and the Los 
Angeles River) has been designated as an Exempt Aquifer under 40 CFR 146.04. The aquifers under the 
Gaspur Aquifer would still be protected under SB 4. As such, this aquifer zone is not included in pro-
tected groundwater as defined by the proposed SB 4 Well Stimulation Treatment Regulations. This zone 
has been degraded by seawater intrusion and through injection of oil field brines (DOC, 1981). 

Wastewater Disposal – Wilmington Oil and Gas Field 

Treated produced water (wastewater) from oil and gas operations in the onshore and offshore Wilming-
ton Oil and Gas Fields is disposed by reinjection into deep oil and gas formations and historically was 
injected into the shallow seawater-impacted Gaspur Aquifer in the Exempt Aquifer area. Because the 
Gaspur Aquifer in this area was also used to supply water for water flooding, wastewater was treated 
prior to injection to remove oxygen-bearing bacteria and other impurities (DOC, 1975). As of 1988, a 
total of 1,172,438,000 barrels (bbl) or 151,120 AF of treated wastewater had been injected into the 
Gaspur Aquifer and 971,000 bbl or 125 AF had been injected into the Ranger Pool (DOC, 1988).5 The 
DOGGR website database lists 67 waste disposal wells in the Gaspur Aquifer, all of which are plugged. 

Operators at the Wilmington field, including THUMS Long Beach Co., Tidelands Oil Production Co., Warren 
E & P Inc., and E & B Natural Resources Management Corporation, report that all wastewater currently is 
injected into approved oil and gas formations at depths between 2,000 and 7,000 ft-bgs. There are cur-
rently five active (in the Lower Terminal Pool) and two idle (in the Terminal Pool and Lower Terminal 
Pool) Class II injection wells for disposal of wastewater in the onshore and offshore Wilmington fields 
listed on the DOGGR website database. Further, no wastewater is discharged to the harbor or ocean 
(McCullough, 2014). 

Injection quantities associated with well stimulation fluid disposal would be equivalent to the amount of 
water used in the well stimulation treatment plus produced water/formation fluids. Because the 
quantity of flowback is so much lower than the produced water being re-injected into most EOR Class II 
wells, the extra amount of fluid would not be expected to require a significant number of new Class II 
wells. If injection occurs back into the producing formation, the produced water/formation fluids are 
simply being recycled and “space” within the reservoir has been created from the removal of oil, gas, 
and water. As a result, the formation typically has lower pressure, allowing for increased injection. Injec-
tion pressures are limited by the regulations and monitored for compliance. These wellhead pressures 
will provide early indications when and if additional capacity is required. 

Wellfield Induced Subsidence – Wilmington Oil and Gas Field 

As the Wilmington Oil and Gas Field was developed, land subsidence associated with oil and gas with-
drawal became a significant problem. Historically, horizontal earth movement caused by subsidence 
sheared many oil well casings, making extensive remedial work and special completions necessary. By 
1952, the center of the subsidence depression was sinking more than two feet per year. The maximum 
subsidence at the center of the depression was slightly more than 29 feet by the early 1960s. Following 
passage of the Subsidence Control Act of 1958, massive water flood projects were started and soon 
almost all large fault blocks were being flooded. Subsidence rates declined until about 1965, when subsi-

                                                            
5 Last annual report to report wastewater disposal volumes.  
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dence had almost stopped (DOC, 1983). Additional details regarding subsidence are provided in EIR Sec-
tion 11.11. 

11.14.3.2 Study Region 1: Inglewood Oil and Gas Field 

Hydrogeologic Setting – Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field lies within Los Angeles-San Gabriel Hydrologic Unit as described in EIR 
Section 11.14.3.1. The primary drainage systems are the Los Angeles River, the San Gabriel River, and 
Ballona Creek. The climate in the Los Angeles area was described in EIR Section 11.14.3.1 

The Inglewood Oil and Gas Field is located in the Baldwin Hills and a portion of the Santa Monica Basin. 
The Baldwin Hills are part of a group of hills along the Newport-Inglewood Fault Zone. The Baldwin Hills 
are relatively non-water bearing compared to the main areas of the groundwater basins and form a 
barrier to groundwater movement (MRS, 2008). 

Groundwater Basins and Aquifers – Inglewood Oil and Gas Field 

The Inglewood Oil and Gas field straddles three groundwater subbasins6 within the larger Coastal Plain 
of Los Angeles Groundwater Basin: Santa Monica (4-11.01), West Coast (4-11.03), and Central (4-11.04) 
Basins (see Figure 11.14-1). The West Coast and Central Basins have a CASGEM ranking of 5, indicating 
that the basins have been impacted by overdraft conditions and groundwater quality degradation. The 
Santa Monica Basin has a ranking of 3, also indicating groundwater quality degradation in some areas 
(Figure 10.14-7). The West Coast and Central Basins are adjudicated basins, managed through a 
Watermaster. The Santa Monica Basin is not adjudicated. 

The West Coast, Central, and Santa Monica Basins cover areas of 142 square miles, 277 square miles, 
and 50.2 square miles, respectively. Figure 11.14-1 shows the location of the three basins and also 
includes Inglewood Oil and Gas Field with a one-quarter mile buffer zone around the field. The Ingle-
wood Oil and Gas Field is situated mostly in the Baldwin Hills, which are considered relatively non-water 
bearing when compared with the main portions of the groundwater basins. The field extends to the 
northwest beyond the Baldwin Hills into the Santa Monica Basin, where field boundaries overlie more 
permeable aquifers. 

The West Coast, Central and Santa Monica Basins aquifer systems are described above in Table 11.14-1. 
Due to the uplift associated with the Newport-Inglewood Fault, most of the water-bearing units in the 
Baldwin Hills area of the Inglewood Oil and Gas Field have been uplifted and eroded. As shown in Figure 
11.14-10, of the water-bearing units, only the Lakewood, San Pedro, and Inglewood Formations occur in 
the Baldwin Hills area of the Inglewood Oil and Gas Field. The San Pedro Formation in this area consists 
primarily of silt to very fine-grained sand, with localized beds of coarse sands and pebbles. This forma-
tion, which is locally clay-rich, such as in the northwest portion of the field, has also locally been 
renamed the Inglewood Formation. The overlying Lakewood Formation, which generally forms the tops 
of ridges and hills consists of relatively unconsolidated, medium- to coarse-grained sands, with localized 
lenses of very fine sand and clay. Small canyon bottoms and canyon mouths within the active surface 
field boundary contain minor amounts of Holocene alluvium, consisting primarily of unconsolidated, 
fine-grained sand, with minor amounts of gravel, silt, and clay. 

                                                            
6 Although these are subbasins in a larger groundwater basin, they are typically referred to as basins.  
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The San Pedro Formation, which is approximately 400 to 500 feet thick in the Baldwin Hills portion of 
the field, is underlain by a thick sequence (i.e., 10,000 to 15,000 feet) of Tertiary sedimentary rock, from 
which the oil in the Inglewood Oil Field is derived. Figure 11.14-11 shows a geologic cross section 
beneath the Inglewood Field. The Inglewood Oil and Gas Field produces hydrocarbons from nine zones 
within interbedded sandstone and shale units, ranging in depth from 900 to 10,000 feet (Cardno ENTRIX, 
2012). The Pico Formation is thought to bedesignated as the base of fresh water across the Los Angeles 
Basinat the Inglewood Field (Cardno ENTRIX 2012; DWR, 1961). 

Based on information from DOGGR, the depth to the base of fresh water at the Inglewood Oil and Gas 
Field is approximately 350 feet and the depth to the top of the hydrocarbon zone is 950 feet. Therefore, 
the vertical distance between the base of the fresh water and the top of the hydrocarbon zone is 
approximately 600 feet. Water salinity measurements made within the hydrocarbon zone show that TDS 
ranges from approximately 30,000 to 40,000 mg/L, well above the threshold of protected groundwater. 

The northwest portion of the Inglewood Field underlies the Santa Monica Basin. Geologic faults have 
been used to subdivide the basin into five subbasins (see Figure 11.14-9) with the northwestern portion 
of the Inglewood Oil and Gas Field underlying the Crestal Subbasin. The total depth of the Santa Monica 
Basin is as much as 500 feet (MWD, 2007). 

The Silverado Aquifer is the primary source of groundwater in the Crestal Subbasin and the main source 
of groundwater in the Santa Monica Basin (SAA, 2010). The Silverado Aquifer is about 100 feet thick in 
the Crestal Subbasin and can reach thicknesses of up to 280 feet elsewhere in the Santa Monica Basin. 
The Ballona Aquifer is also a source of groundwater in the basin. 

Aquifers in the Santa Monica Basin are generally confined with some areas of unconfined or perched 
groundwater (MWD, 2007). Groundwater is replenished by percolation from precipitation and by sur-
face runoff from the Santa Monica Mountains, which bound the basin to the north. The Inglewood Fault 
separates the Santa Monica and Central Basins (see Figure 11.14-1 and 11.14-9) and impedes ground-
water movement, reducing groundwater replenishment to the Santa Monica Basin from the Central 
Basin. Since the Santa Monica basin is mostly urbanized and soil surfaces have been paved, groundwater 
recharge from direct infiltration of precipitation is limited. 

Groundwater Use in the West Coast Basin, Central Basin, and Santa Monica Basin and at the 
Inglewood Oil and Gas Field 

Groundwater is used for water supply by water purveyors and entities other than oil and gas 
owners/operators in the West Coast, Central, and Santa Monica Basins. The basins are important 
sources of water for residents and businesses in the areas overlying the basins. Typically, groundwater 
provides about a third of the water supply for the Central Basin and West Coast Basin. Because the 
Santa Monica Basin is not adjudicated, current production is not known. The City of Santa Monica is the 
major water producer and relies on groundwater for about 13 percent of its water supply. The per-
centage of reliance on groundwater is expected to rise to about 50 percent when the City’s Charnock 
Well Field is returned to service; the wells have been out of service for many years due to contamination 
with methy-tert-butylether (MTBE) (SAA, 2010). Imported water (e.g., from the Metropolitan Water 
District of Southern California) and recycled water make up the remainder of the supply in these basins. 

Figure 11.14-12 shows groundwater production in the West Coast Basin and in the portion of the 
Central Basin within WRD’s boundary for Water Year 2011-12 (October 1 through September 30) (WRD, 
2013b). Because the Central and West Coast Basins are adjudicated, production wells and production 
are well documented. The City of Santa Monica is the major pumper in the Santa Monica Basin and their 
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pumping is reported to DWR (SAA, 2010). Figure 11.14-13 shows pumping in all three basins in 2000. 
The Charnock Wellfield area is shown on the figure because this field is expected to resume significant 
pumping in 2015, if not sooner (SAA, 2010). There are production wells located within about 3,000 feet 
from the DOGGR-designated Inglewood Oil and Gas Field limit boundary and approximately 11,500 feet 
from the field property boundary. 

In addition to the groundwater used by entities other than oil and gas owner/operators, fresh water and 
recycled produced water are used for hydraulic fracturing in the Inglewood Oil and Gas Field (Cardno 
ENTRIX, 2012). Fresh water is used for hydraulic fracturing when a potassium chloride gel is added to the 
hydraulic fracturing fluid (Cardno ENTRIX, 2012). High-volume hydraulic fracturing uses 100% fresh 
water. High rate gravel packing uses primarily fresh water; although, sometimes produced water may 
also be used (Freeport-McMoRan, 2015). Recycled water consists of produced water that has been 
treated at an on-site water treatment plant. Between 2006 and 2008, the Inglewood Oil and Gas Field 
used an average of 160,000 gallons (0.49 AF/day or 179 AFY) of fresh water per day for oil and gas field 
operations (not just hydraulic fracturing) (MRS, 2008). This fresh water use is projected to increase to 
278,800 gallons (0.86 AF/day or 314 AFY) per day (MRS, 2008). Fresh water is provided by Golden State 
Water Company and the California American Water Company, although the source of the water is 
unclear. According to Golden State Water Company’s website, the water provided to Culver City, which 
abuts the Inglewood Oil and Gas Field, is from the Colorado River Aqueduct and the State Water project, 
imported and distributed by Metropolitan Water District (GSWC, 2014). California American Water Com-
pany provides fresh which obtains water from a variety of sources including purchased water from the 
Metropolitan Water District of Southern California (i.e., imported State Water Project and Colorado 
River Water) and groundwater from the adjudicated Central and West Coast Basins (Freeport-
McMoRan, 2015). No groundwater wells are owned by the operator (Freeport-McMoRan, 2015).water 
purchased from the West Basin Water District or pumped from the Central Basin (Cardno ENTRIX, 2012). 

The exact volume of water, fresh or recycled, used for past hydraulic fracturing jobs at the Inglewood Oil 
and Gas Field is not known. As summarized previously, approximately 65 stages of hydraulic fracturing 
occurred between 2003 and 2010, when a Hydraulic Fracturing Study (Cardno ENTRIX, 2012) was pub-
lished. This included hydraulic fracturing by conventional methods in 21 wells and high-volume methods 
in 2 wells. The water use for conventional methods is estimated to have been from about 6 AF to 241 AF 
(using estimates discussed in EIR Section 10.14.5). The two high-volume hydraulic fracturing jobs com-
pleted prior to the Hydraulic Fracturing Study used 123,354 and 94,248 gallons of fresh water, a total of 
approximately 0.67 AF. The total groundwater use in the West Coast Basin of approximately 197,000 
AFY. 

The Hydraulic Fracturing Study involved one-stage, high-volume hydraulic fracturing in each of two wells 
(Cardno ENTRIX, 2012). Multiple stages per well would increase the amount of water use. As summa-
rized previously, exploratory wells in the Monterey Formation can involve up to 20 stages of high-
volume hydraulic fracturing. The quantity of water used for the high-volume hydraulic fracturing in the 
Hydraulic Fracturing Study is significantly less than may be used in future wells in the Monterey 
Formation. 

The Central and West Coast Basins areis the only current source of groundwater to the Inglewood Oil 
and Gas Field. Since theise bBasins areis adjudicated, water use for hydraulic fracturing would not 
impact quantity because groundwater use would be allocated by the courts. If, in the future, the Santa 
Monica Basin is used as a source of groundwater to the Inglewood Oil and Gas Field, impacts to ground-
water quantity would need to be re-evaluated. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.14 GROUNDWATER RESOURCES 

Final EIR 11.14-20 June 2015 

Groundwater Flow in the Vicinity of Inglewood Oil and Gas Field 

Groundwater flow in the Central and West Coast Basins in the vicinity of the Inglewood Oil and Gas Field 
is to the southeast toward pumping depressions in the basins (see Figure 11.14-4). Groundwater levels 
in most of the two basins are generally stable and below sea level. 

Groundwater flow in the Santa Monica Basin is generally from the Santa Monica Mountains in the north 
to the West Coast Basin in the south. Groundwater outflows to the West Coast Basin are estimated to 
be about 1,000 AFY. Additional outflow to the Hollywood and Central Basins is restricted by the 
Newport-Inglewood Uplift. Groundwater levels are above sea level in most of the Santa Monica Basin, 
although low water levels at or below sea level in the Coastal Subbasin allow for the possibility of 
seawater intrusion in that subbasin (SAA, 2010). 

Basin Storage and Adjudication – Inglewood Oil and Gas Field 

Basin storage and adjudication for the Central and West Coast and Central Basins were described previ-
ously in Sections 11.14.2.1 and 11.14.2.2. Basin storage in the West Coast Basin was described previ-
ously in Section 11.14.3.1. Similar to the West Coast Basin, pPrior to the adjudication of the West Coast 
and Central Basins, annual production (pumping) far exceeded the natural safe yield of the basins deter-
mined by the DWR. Due to this serious overdraft, water levels declined, groundwater was lost from stor-
age, and seawater intruded into the aquifers along the coast. To remedy this problem, the court 
adjudicated the basinsCentral Basin to put limits on pumping. The West Coast Basin adjudicated 
pumping was set at 64,468 AFY. The Central Basin adjudicated pumping was set at 267,900 AFY; 
although, the judgment set a lower allowed pumping allocation (APA) at 217,367 AFY to impose stricter 
control. 

DWR has estimated that the total storage in the West Coast and Central Basins areis approximately 6.5 
million AF and 13.8 million AF, respectively (1961). Unused storage is estimated to be approximately 1.1 
million AF in both basins, resulting in 120,000 AF of available storage in the West Coast Basin and 
330,000 AF of available storage in the Central Basin, assuming that the basin can be filled to within 75 
feet of the ground surface (Golder, 2006). 

The Santa Monica Basin is not adjudicated and there are no limits on groundwater pumping. The total 
storage capacity of the basin is estimated to be approximately 1.1 million AF. Although no formal safe 
yield determination has been made for the basin, USGS has estimated an average yield of about 7,500 
AFY, based on inflows and outflows between 1971 and 2000. 

Groundwater Quality – Inglewood Oil and Gas Field 

Using TDS as a general indicator, groundwater quality is fair to good in the primary producing aquifer in 
West Coast, Central, and Santa Monica Basins (in the vicinity of the Inglewood Oil and Gas Field). TDS 
levels in the Silverado Aquifer in the West Coast Basin are in the range of 1,000 to 2,000 mg/L, while the 
levels are less than 500 mg/L in the Central Basin near the field (CH2M Hill and RMC, 2012). Contamina-
tion associated with environmental release sites in the area are typically confined to the shallower 
aquifer, which is not used for water supply 

Overall TDS concentrations in the Santa Monica Basin are typically high and exceed the secondary MCL 
of 500 mg/l in all three of the groundwater producing subbasins used by the City of Santa Monica. The 
City treats its groundwater to meet drinking water standards. In addition, between 1995 and 2010 the 
City’s reliance on groundwater was significantly impacted as a result of MTBE contamination in its 
Arcadia and Charnock Subbasins. During this time, the City's five Charnock wells were kept offline as 
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remediation efforts continued. For its Arcadia wells, the City installed remediation systems to remediate 
the MTBE affected zones. For its Charnock wells, the City settled with responsible parties of the MTBE 
contamination in order to construct and operate a treatment facility to clean up residual MTBE 
contamination. 

The Hydraulic Fracturing Study (Cardno ENTRIX, 2012) provides the most comprehensive evaluation 
available of water quality impacts at the Inglewood Oil and Gas Field from high-volume hydraulic 
fracturing. Following two high-volume hydraulic fracturing events, the Hydraulic Fracturing Study mon-
itored water quality in 15 monitoring wells ranging in depth from 30 to 500 ft-bgs (Cardno ENTRIX, 
2012). Two oil wells, completed to depths of 8,000 and 8,450 feet, each underwent one stage of high-
volume hydraulic fracturing, one well in September 2011 and the other in January 2012. Two rounds of 
water quality data were collected in April and August 2012, following the high-volume hydraulic fractur-
ing. The data were compared to baseline data collected in 2010 and 2011 (Cardno ENTRIX, 2012). The 
study concluded the hydraulic fracturing did not result in a detectable change to groundwater quality 
based on the comparison of baseline results to post-hydraulic fracturing results (Cardno ENTRIX, 2012). 

There are limitations to the study conclusion with respect to the potential impact to groundwater 
quality. First, the monitoring wells did not extend beyond 500 ft-bgs, the reported base of fresh water 
(i.e., 3,000 mg/L TDS). Therefore, it is uncertain whether there were impacts to the quality of protected 
groundwater below a depth of 500 feet. Second, there were temporary increases in concentrations of 
diesel (i.e., TPH-DRO with silica gel), benzene, toluene, ethylbenzene, xylene, and zinc, in select monitor-
ing wells following the high-volume hydraulic fracturing (Cardno ENTRIX, 2012). Although the concentra-
tions of these chemicals did not exceed their respective California Maximum Contaminant Levels (MCLs), 
the study did not provide an explanation for the temporary increases in concentration. 

Abandoned wells may be potential pathways for hydraulic fracturing fluids in the Inglewood Oil and Gas 
Field. From the 1920s through the 1940s wells were not properly abandoned; they were filled with con-
struction debris, such as telephone holes or railroad ties, and then covered with soil at the surface (MRS, 
2008). Also, the locations of these wells are unknown since the abandonments were not properly docu-
mented. Consequently, improperly abandoned wells provide potential pathways for the migration of 
hydraulic fracturing fluids that might reach them from newly stimulated wells. 

Based on the limitations of the Hydraulic Fracturing Study and the presence of improperly abandoned 
wells, the impact to groundwater quality at the Inglewood Oil and Gas Field is potentially significant 
without further mitigation, see EIR Section 11.14.5. 

Wastewater Disposal – Inglewood Oil and Gas Field 

At the Inglewood Oil and Gas Field, produced water is transported by pipeline to the field’s water treat-
ment plant where it is mixed with other produced water generated at the field, treated, and re-injected 
into the oil and gas producing formations (Cardno ENTRIX, 2012). This reinjection, referred to as water 
flooding, enhances oil recovery from the field. DOGGR reports about 271 active Class II wells currently 
being used for water flooding. The DOGGR website database lists one waste disposal well injecting into 
the Vickers-Rindge, West Pool, which is an approved oil and gas formations at a depth of about 2,000 ft-
bgs. 

Injection quantities associated with well stimulation fluid disposal would be equivalent to the amount of 
water used in the well stimulation treatment plus produced water/formation fluids. Because the 
quantity of flowback is so much lower than the produced water being re-injected into most EOR Class II 
wells, the extra amount of fluid would not be expected to require a significant number of new Class II 
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wells. If injection occurs back into the producing formation, the produced water/formation fluids are 
simply being recycled and “space” within the reservoir has been created from the removal of oil, gas, 
and water. As a result, the formation typically has lower pressure, allowing for increased injection. Injec-
tion pressures are limited by the regulations and monitored for compliance. These wellhead pressures 
will provide early indications when and if additional capacity is required. 

11.14.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located on the southern side of the Topanga and Piru Mountains in 
Ventura County north of the Fillmore Groundwater Subbasin (Subbasin No. 4-4.05) of the larger Santa 
Clara River Valley Groundwater Basin (Figure 11.14-14). The DWR-designated Fillmore Subbasin boun-
dary extends just into the area below the southern extent of the half-mile oil and gas field buffer. The 
Monterey Formation crops out in the southeastern Sespe Oil and Gas Field and dips beneath the 
Fillmore Subbasin south of the field, forming the deep syncline associated with one of the Monterey 
plays (see also Figure 10.14-2 for the location of Sespe Oil and Gas Field and the Monterey play). 

The topography of the Sespe field is extremely rugged with elevations ranging between 600 and 4,200 
feet. 

The Sespe Oil and Gas Field is one of the oldest in California. Discovered in the late 1880s, it spans an era 
of evolution in the oil industry from early cable-tool to present-day rotary-air drilling (DOC, 1967). 

Watersheds and Hydrological Characteristics – Sespe Oil and Gas Field 

The field lies within Santa Clara–Calleguas Hydrologic Unit, which encompasses most of Ventura County, 
part of northern Los Angeles County, and small parts of Santa Barbara and Kern Counties. More specific-
ally, the Sespe Oil and Gas Field lies within the Sespe Hydrologic Subarea (LARWQCB, 1994 and amend-
ments through 2013). The Santa Clara–Calleguas Hydrologic Unit covers a drainage area of 1,760 square 
miles. The Sespe Oil and Gas Field area is drained by a number of perennial and intermittent streams 
that flow westward into Sespe Creek, which in turn flows south to the Santa Clara River in the Fillmore 
Subbasin. The major drainage systems within the Santa Clara–Calleguas Hydrologic Unit are the Santa 
Clara River and Calleguas Creek. Storm runoff and base flow from the Sespe Creek watershed recharges 
the Fillmore Subbasin (UWCD, 2013). 

Climate and Precipitation – Sespe Oil and Gas Field 

Nearly all precipitation in the region occurs during the months of December through March. During the 
summer months, precipitation is infrequent and dry periods often last several months. Extended multiple 
years of below normal rainfall constitute drought periods. Precipitation varies considerably from year to 
year. Annual rainfall in the Sespe Oil and Gas Field ranges between 30 and 50 inches (DOC, 1967). 

Groundwater Resources beneath Sespe Oil and Gas Field 

The Sespe Oil and Gas Field does not overlie a DWR-designated groundwater basin or subbasin, although 
the field buffer area does overlie a very small portion of the Fillmore Subbasin. The available DWR 
groundwater well completion reports for the Sespe Oil and Gas Field were assessed for the occurrence 
of groundwater resources underlying the field. Table 11.14-4 summarizes all of the available water well 
information. Based on the table, it appears there is very little available groundwater beneath Sespe Oil 
and Gas Field.  
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Table 11.14-4. Groundwater Supply and Monitoring Wells in Sespe Oil and Gas Field 

Owner 
Well 

Name 

Screen 
Interval  
(ft-bgs) 

Material 
Screened 

Prop. 
Use 

Depth to 
Water  

(ft-bgs) 
Yield 
(gpm) Comment 

Holguin, Fahan Associates MW-7 3–18 Bedrock MW — —  

Holguin, Fahan Associates MW-13 3–18 Bedrock MW — —  

U.S. Forest Service — 15–45 Landslide 
Debris 

Dom 5 6  

United Water 
Conservation District  

SC-1 —1 Upper Zone TW — — Located on Sespe Creek 
north of Fillmore Basin 

United Water 
Conservation District  

SC-2 —1 Upper Zone TW — — Located on Sespe Creek 
north of Fillmore Basin 

United Water 
Conservation District  

SC-3 —2 Upper Zone TW — — Located on Sespe Creek 
north of Fillmore Basin 

James Van Trees — 40–175 Gravel/Silt Dom 27 20  

Shell Oil Co. — N/A N/A CP — —  

E. McReynolds — ~400 — — — — Not used; brackish water 

Rushing-Whiteley Ranch — — — TW Dry —  

Rushing-Whiteley Ranch — — — Irrigation — —  

Biophilia Associates — 20–40 Gravel Irrigation 20 23  

Hugh — — Clay Domestic, 
Irrigation 

8 — Log notes very little water 

Edward — 80–100 — Domestic, 
Irrigation 

10 —  

Vedder — — Gravel — 28 —  

Burson — — — — — —  

1 - Total depth 28 feet; no well completed 
2 - Total depth 12 feet; no well completed 
ft-bgs = feet below ground surface 
gpm = gallons per minute. 
MW = monitoring well 
TW = test well 
CP = cathodic protection 
— = no data 

Even though the field is not directly overlying a groundwater basin, bedrock areas adjacent to ground-
water basins can be hydraulically connected to the groundwater system and provide recharge via sub-
surface inflow. While the rate of recharge may be limited by the lower permeability of the bedrock, the 
subsurface area where such inflow occurs can be large and significant as a recharge component. How-
ever, the subsurface hydraulic connection between Sespe Oil and Gas Field and the adjacent Fillmore 
Subbasin is not likely to be large, given the subsurface geologic conditions described below. 

Relatively shallow sands produce oil and gas beneath the field at an average depth of about 600 feet. 
The cross section on Figure 11.14-15 illustrates these shallow sands; the location of the cross section is 
shown on Figure 11.14-14. As shown by the cross section on Figure 11.14-15, these zones dip steeply to 
the south beneath the Fillmore Subbasin and are overlain by the Monterey Formation, which also con-
tains hydrocarbons and dips south beneath the subbasin. These hydrocarbon-bearing formations sepa-
rate any shallow groundwater resources that may occur at the site from the groundwater subbasin to 
the south. The base of fresh water beneath the field is reported to be 0 feet (not present) to 100 feet 
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deep. For this shallow groundwater to provide inflow into the Fillmore Subbasin, groundwater would 
have to migrate south through existing hydrocarbon zones, an unlikely occurrence (Figure 11.14-15). 

The primary potential pathway for any groundwater beneath Sespe Oil and Gas Field to reach the 
Fillmore Subbasin would be groundwater flow or underflow beneath natural drainageways such as 
Sespe Creek. Surface water in the creek provides surface inflow and recharge to the groundwater basin 
(UWCD, 2013). The surface water drainage system is often mimicked by groundwater flow systems in 
bedrock areas. Sespe Creek is shown on Figure 11.14-14. 

Groundwater Use in the Fillmore Subbasin – Sespe Oil and Gas Field 

Most of the groundwater use in the Fillmore Subbasin is for agriculture (approximately 93 percent) with 
the remainder used for municipal, industrial, and domestic purposes. Groundwater is produced from 
alluvium and the upper portion of the underlying San Pedro Formation. The average annual reported 
groundwater extractions for the Fillmore Subbasin from 1980 to 2012 are 44,191 AFY (UWCD, 2013). 
There are no restrictions on pumping groundwater from the Fillmore Subbasin. The United Water Con-
servation District (UWCD) provides local groundwater management and compiles pumping data for the 
subbasin (UWCD, 2013). 

Groundwater Levels and Flow in the Fillmore Subbasin – Sespe Oil and Gas Field 

Groundwater levels and trends in the Fillmore Subbasin are monitored by UWCD. The groundwater sub-
basin fills quickly in wet years and UWCD releases from Lake Piru, upstream of the subbasin, have a 
stabilizing effect on long-term groundwater levels. Groundwater flows into the Fillmore Subbasin from 
the upgradient Piru Subbasin. Groundwater flows westward out of the Fillmore Subbasin into the adja-
cent Santa Paula Subbasin to the west. The Fillmore Subbasin generally is considered unconfined and 
there currently is no significant observed land subsidence (UWCD, 2013). 

Water Use in the Fillmore Subbasin and Sespe Oil and Gas Field 

In response to a data request, Seneca Resources Corp. (Seneca, the primary operator in the field) and 
DOGGR staff provided information regarding the amount and source of water used in the Sespe Oil and 
Gas Field (Hesson, 2014). Currently, only produced water is used for oil field operations and well stimu-
lation. The operator has four water supply wells in the field that can be pumped for make-up water as 
needed. However, the wells are currently reported to be idle and no pumping amounts have been filed. 
Further, the operators do not use any groundwater derived from the adjacent Fillmore Groundwater 
Subbasin. Seneca uses up to approximately 2,254,315 gallons (6.5 AFY) of produced water annually, 
which includes water used for well stimulation treatments (Hesson, 2014). A small unknown amount of 
water is used by other owners/operators in the field, but that amount is reported to be very small com-
pared to operations by Seneca Resources Corp. Seneca estimates that future water use will be between 
5 and 8 AFY. Although this amount will include water needed for all oil and gas field activities, approxi-
mately 80 to 90 percent of it will be used for hydraulic fracturing (Hesson, 2014). 

Wastewater Disposal – Sespe Oil and Gas Field 

There are currently eight active Class II injection wells for in the Sespe Oil and Gas Field used for water 
flooding. The water flood wells re-inject flowback and produced water back into oil and gas producing 
formations for enhanced oil recovery (EOR wells). Numbers of active wells vary from year to year. The 
DOGGR website database lists seven Class II wells injecting into the Basal Sespe and one into the Rincon-
Vaqueros Pools, which are approved oil and gas formations. The depths of these formations vary consid-
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erably based on location on the field as shown in Figure 11.14-15. DOGGR reports an additional 19 Class 
II wells that are used for water disposal. 

Injection quantities associated with well stimulation fluid disposal would be equivalent to the amount of 
water used in the well stimulation treatment plus produced water/formation fluids. Because the 
quantity of flowback is so much lower than the produced water being re-injected into most EOR Class II 
wells, the extra amount of fluid would not be expected to require a significant number of new Class II 
wells. If injection occurs back into the producing formation, the produced water/formation fluids are 
simply being recycled and “space” within the reservoir has been created from the removal of oil, gas, 
and water. As a result, the formation typically has lower pressure, allowing for increased injection. Injec-
tion pressures are limited by the regulations and monitored for compliance. These wellhead pressures 
will provide early indications when and if additional capacity is required. 

11.14.4 Impact Methodology and Significance Criteria 

Based on guidance from the CEQA Environmental Checklist (State CEQA Guidelines, Appendix G), signifi-
cance criteria for groundwater resources have been developed for the project. Impact significance crite-
ria are as described in EIR Section 10.14.4. For groundwater quality, the mechanisms and pathways dis-
cussed in EIR Section 10.14.4 are incorporated into this analysis. 

These significance criteria are applied to the potential for well stimulation activities at Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. The analysis assumes that the two project standards, the 
Water Recycling Standard and the Groundwater Protection Standard, apply. Further, iIt is assumed that 
DOGGR’s proposed permanent regulations are adopted and implemented. Mitigation measures, includ-
ing those proposed in EIR Section 10.14.5 and summarized on Table 10.14-20, also are considered for 
application to these fields. 

11.14.5 Impact Analysis and Mitigation Measures 

Impacts to groundwater quantity and quality are analyzed in the following sections. 

11.14.5.1 Study Region 1: Wilmington Oil and Gas Field 

Groundwater Quantity 

The West Coast Basin is considered to be a critically impacted groundwater basin as described in EIR 
Section 10.14.5.1. As an adjudicated basin, pumping in this basin is controlled by the court and managed 
through coordinated operations by Water Replenishment District of Southern California (WRD), Los 
Angeles County Department of Public Works, and DWR (as the court-appointed Watermaster). However, 
oil and gas operators in the Wilmington field may not be parties to the adjudication and do not report 
groundwater pumping to the Watermaster; therefore, groundwater use data are not well known 
(Johnson, personal communication, 2014). As previously discussed, DOGGR’s best information indicates 
that groundwater is not used for well stimulation treatments in Wilmington Oil and Gas Field. Further, 
the only operator reportedly using groundwater (Tidelands Oil Production Co./Oxy Long Beach) has 
coastal wells that pump from the Gaspur Aquifer, an Exempt Aquifer in some portions of the field7 
(McCullough, 2014). 

                                                            
7 The exempt portion is reported to extend from Ford Avenue to the Los Angeles River (DOC, 1981). 
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In response to a data request, operators for the Wilmington Oil and Gas Field provided information on 
water use to DOGGR (McCullough, 2014). Based on this information, it appears that operators rely pri-
marily on produced water from oil and gas formations and recycled municipal wastewater purchased 
from the City of Long Beach for their water supply. THUMS Long Beach Co. reports purchasing approxi-
mately 29 million barrels (about 3,700 AFY) of recycled water from the City of Long Beach in 2013. They 
also used approximately 380 million barrels (49,000 AFY) of produced water in 2013. Shallow seawater-
impacted Gaspur Aquifer wells located on the seaward side of the Dominguez Gap Seawater Intrusion 
Barrier, historically used for wellfield water supply, are no longer in use by at least two operators in the 
field (THUMS Long Beach Co. and Warren E&P, Inc.). 

Tidelands Oil Production Co.\Oxy Long Beach, Inc. reports using water supply wells completed in the 
Gaspur Aquifer (up to 11.8 million barrels per year or 1,521 AFY). The 1,521 AFY is used for water 
flooding and other drilling uses. These wells are located on the piers in the Long Beach Harbor area. It is 
not clear whether these wells are located within the Exempt Aquifer area or in other sections of the field 
(McCullough, 2014). As reported by the operators, none of this groundwater is used for well stimulation 
treatments. Oxy Long Beach reports using treated produced water for well stimulation treatments 
(McCullough, 2014). 

As previously noted, up to 100 wells could be drilled per year at Wilmington field, with up to 20 hydrau-
lically fractured wells. Additionally, well stimulation would occur at some existing wells (five per year 
assumed) at THUMS/Long Beach Unit. Based on these projections, a range of water use is estimated for 
future hydraulic fracturing in the Wilmington Oil and Gas Field as presented in Table 11.14-5. Consistent 
with the projections discussed in EIR Section 7.3.8, all are hydraulic fracturing is assumed to be conven-
tional well stimulation treatments. It is not possible to estimate the number, if any, of unconventional 
well stimulation treatments that may take place in the Monterey Formation, but it is noted that such 
treatments can use up to about 20 AF of water per treatment.  

Table 11.14-5. Projected Water Use for Future Hydraulic Fracturing in Conventional Wells 

Study 
Region Oil & Gas Field 

Maximum Projected 
Number of Wells per Year 
for Hydraulic Fracturing¹ 

 

Range of Water Use per 
Hydraulic Fracturing Job  (AF)² 

 

Range of Projected  
Water Use (AFY) 

New Existing Total 

 

Minimum Maximum Mean 

 

Minimum Maximum Mean 

1 Wilmington 20 5 25  0.01 1.87 0.29  0.25 46.75 7.25 

Inglewood 6 14 20  0.01 1.87 0.29  0.20 37.40 5.80 

2 Sespe 4 0 4  0.01 1.87 0.29  0.04 7.48  1.16 

1 - Assumptions for the number of wells used for hydraulic fracturing were made based on Industry projections, as follows: 

Study Region 1, Wilmington Oil and Gas Field 
New wells: 0 to 20 would be hydraulically fractured annually, maximum assumed. 
Existing wells: well stimulation would occur on a “limited basis,” five per year assumed. 

Study Region 1, Inglewood Oil and Gas Field 
New wells: over 50 production and injection wells drilled per year, 25% production wells and no injection wells would be hydraulically 
fractured. Assumed 25 new production wells; 6 of which would be used for hydraulic fracturing. 
Existing wells: less than 15 wells per year, assumed 14. 

Study Region 2, Sespe Oil and Gas Field 
New wells: a few wells per year would be hydraulically fractured; assumed 4 based on current well drilling application with Los Padres 
National Forest. 

2 - Estimated water used based on Interim Well Stimulation Treatment Disclosures for 448 hydraulic fracturing jobs completed between January 7, 
2014 and September 30, 2014. The disclosure data were downloaded from the DOGGR website on December 2, 2014. 
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As shown in Table 11.14-5, the estimated water use for the projected well stimulation treatments in the 
Wilmington field range from about 0.25 AFY to about 47 AFY, with an average (arithmetic mean) of 7.25 
AFY. These are relatively small volumes compared to the total basin safe yield of 64,468 AFY. Even 
nearby industrial wells pump about 7,000 AFY (2011 pumping records). Nonetheless, in an overdrafted 
groundwater basin, even small amounts are significant. 

All operators have committed to DOGGR that they will not be using protected groundwater for the 
treatments identified above. However, without enforceable assurances, it is not clear whether pumping 
could increase with a change in operator plans. Given the uncertainty associated with the onsite wells 
and unreported pumping quantities within a critically impacted groundwater basin, the impacts to 
groundwater quantity are assumed to be potentially significant without mitigation. Mitigation measures 
for groundwater quantity and quality are discussed together at the end of this section. 

Groundwater Quality 

As discussed in more detail in EIR Sections 10.13.5, 10.14.4 and 10.14.5, potential pathways may exist 
for well stimulation treatments to impact groundwater quality. These pathways are evaluated in 
previous sections of this EIR as summarized below: 

 Surface release (e.g., spills or leaks) of well stimulation fluids that could infiltrate surface soils and 
percolate to the water table (evaluated in EIR Section 10.13 Hazards and Hazardous Materials); 

 Natural subsurface pathways, such as geologic faults or existing fractures, which could serve as con-
duits for upward or lateral migration of well stimulation fluids (evaluated in EIR Section 10.11 
Geology, Soils, and Mineral Resources); 

 Subsurface pathways along fractures that are induced by the hydraulic fracturing process (evaluated 
in EIR Section 10.11 Geology, Soils, and Mineral Resources); 

 Subsurface pathways associated with a well or borehole,8 including new or existing wells being used 
for well stimulation and other existing wells/boreholes (evaluated in EIR Section 10.14 Groundwater 
Resources); and 

 A combination of the pathways listed above. 

Groundwater impacts may vary with location at Wilmington Oil and Gas Field, depending on whether 
the area overlies a protected groundwater aquifer. As mentioned previously, the Gaspur Aquifer near San 
Pedro Bay has been exempted from protected groundwater classification. Other portions of the aquifers 
under Wilmington field contain saline water due to seawater intrusion and may contain TDS concentra-
tions that also exclude them from protected groundwater. However, these details are difficult to 
quantify until a specific well stimulation permit application is received, along with the information and 
analysis required by the SB 4 Well Stimulation Treatment Regulations. For the purposes of this EIR, it is 
therefore assumed that other aquifers (besides Gaspur) can be classified as protected groundwater 
aquifers. 

To evaluate the potential for a subsurface release, subsurface conditions were reviewed. Figure 11.14-8 
shows a block diagram in the Wilmington Oil and Gas Field illustrating the water supply aquifers, base of 
fresh water, and the upper oil and gas producing zones (Tar and Ranger) (Zielbauer, 1962). The location 
of the cross section is shown in Figure 11.14-2. The base of fresh water is indicated as the base of the 
Pico Formation. The minimum thickness between the upper Tar Zone and the base of fresh water is 400 

                                                            
8 Borehole refers to a drilled boring in which a well has not been installed. Wellbore refers to the drilled boring in 

which a well has been installed. 
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feet, as depicted on Figure 11.14-8. The depth of the protected zone with groundwater at TDS concen-
trations less than 10,000 mg/L is not known but occurs, by definition, within that 400-foot zone. The Tar 
Zone is reported to have a TDS of 28,000 mg/L (DOGGR, 1991). Accordingly, if the upper hydrocarbon 
zone was subject to hydraulic fracturing, there would be less than 400 feet vertical separation between 
the target zone and protected groundwater. Based on this limited vertical separation, groundwater is 
vulnerable to hydraulic fracturing impacts. Even if hydraulic fracturing occurred in deeper zones, poten-
tial pathways along unsealed wellbores could allow well stimulation fluids, especially gases, to reach 
protected groundwater. 

See EIR Section 10.14.5 for additional information on groundwater quality impacts. In particular, an 
analysis of subsurface pathways along wells is provided. The analysis includes information on well con-
struction, well seals, and the potential for upward migration of fluids including gas. The analysis also 
provides a discussion on the potential for methane migration and its impacts on groundwater quality. 
Wellbore pressure monitoring requirements before, during, and after the well stimulation treatment are 
discussed. Specific requirements for testing and monitoring well performance and other activities 
related to well stimulation treatments from the proposed permanent SB 4 regulations are also listed. 

Notwithstanding the concerns with well seals, cement seals represent the best line of defense for fluids 
and gas migration. Cementing practices have improved over time and many of the well seal problems 
identified have been in older wells. Mechanical integrity testing can provide information on well seals by 
demonstrating the well’s ability to hold pressure. Geophysical techniques including cement bond logs, 
temperature surveys, and other surveys are used to evaluate the quality of the cement seal. Accord-
ingly, most of the mitigation measures for groundwater quality focus on well integrity and well seals. 

For the groundwater quality analysis, all of the impacts assessed in the programmatic level analysis of 
groundwater quality impacts along with the conclusions and mitigation measures apply to Wilmington 
Oil and Gas Field. These impacts are designated GW-3, GW-4, GW-5, GW-6, and GW-7. These impacts, 
along with mitigation measures identified as applicable for Wilmington Oil and Gas Field are discussed 
below. By incorporating the analysis from EIR Section 10.14 and the mitigation measures below, ground-
water quality impacts at the Wilmington Oil and Gas Field as a result of well stimulation are less than sig-
nificant (Class II). 

Based on the previous analysis, potential impacts to groundwater quantity and quality, along with 
associated mitigation measures, are described below. This is followed by a discussion of impacts to each 
study region. The impacts and mitigation measures are also applicable to each study region. 

Impact GW-1 Cause or contribute to overdraft conditions 

For groundwater quantity, significant impacts could occur if an increase in groundwater use for well 
stimulation occurs in a critically impacted groundwater basin, including those where overdraft condi-
tions have been documented. Even though some estimates of groundwater use for well stimulation are 
small, any increase in groundwater use in a critically impacted groundwater basin is assumed to be sig-
nificant without mitigation. 

For the Wilmington Oil and Gas Field, the applicable groundwater basin is adjudicated; pumping is con-
trolled by the court and managed by local agencies including DWR as the court-appointed Watermaster. 
However, operators of the field do not appear to report pumping amounts to DWR and WRD, as do 
other parties to the adjudication (Johnson, personal communication, 2014). Therefore, it is not known 
whether groundwater pumping occurs in the adjudicated portion of the basin. Although operators do 
not reportedly use groundwater as a source for well stimulation currently, there are no assurances that 
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wells within the adjudicated area of the West Coast Basin will not be used for future treatments. As 
such, mitigation measures are incorporated to ensure that overdraft conditions within the West Coast 
Basin are not exacerbated by groundwater pumping in the adjudicated area for the Wilmington Oil and 
Gas Field. 

Mitigation Measure GW-1a requires the operators to use alternative water sources other than protected 
groundwater. Because operators at Wilmington Oil and Gas Field are currently using other sources, this 
mitigation measure is already being fulfilled and provides assurances for the future. In the event that 
groundwater within the adjudicated areas is used in the future, GW-1b provides for an assessment to 
determine whether overdraft conditions would be exacerbated by this use. In this way, mitigation mea-
sures GW-1a and GW-1b lessen the potential impacts to groundwater quantity. Descriptions of the miti-
gation measures are repeated below from EIR Section 10.14. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Prepare a Third-Party Technical Report to Analyze Overdraft ImpactsMinimize 
Groundwater Impacts. (Full text in EIR Section 10.14.5.) 

Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

For the current conditions in the Wilmington Oil and Gas Field, this impact is not associated with well 
stimulation treatments because alternative water sources are being used. In the event that groundwater 
wells are used for well stimulation in the future, this Mmitigation mMeasure GW-1b would require an 
technical analysisindependent review by a Certified Hydrogeologist to evaluate and mitigate specific 
impacts from groundwater pumping as indicated in the impact statement above (GW-2). The proposed 
permanent DOGGR regulations require submittal of a Water Management Plan as part of an application 
for a well stimulation treatment permit. The Water Management Plan must define the volume, source, 
and disposal (including recycling) of the water to be used. For projects considering use of groundwater, 
additional specific information should be included in the plan, as specified in Mitigation Measure 
GW-2aGW-1b. 

Implementation of Mitigation Measures GW-21a and GW-1b would reduce Impact GW-2 to a less than 
significant level (Class II) because alternative water sources will be used to the extent feasible (MM GW-1a) 
and fulfillment of the technical reportindependent review required by the Mmitigation mMeasure GW-
1b will provide a clear and transparent analysis of potential impacts from groundwater pumping. By 
requiring an independent third-party, State-certified Hhydrogeologist to prepare the report, the analysis 
will be based on credible hydrogeologic principles and methods. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Minimize Groundwater Impacts. (Full text in EIR Section 10.14.5.) 

MM GW-2a Prepare a Third-Party Technical Report to Analyze Local Impacts of Pumping. (Full text in 
EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality from surface spills or leaks during well 
stimulation 

The significance of impacts for the surface pathway focuses on potential spills and leaks of hazardous 
materials onto the ground, especially where sites overlie protected groundwater. Although nNumerous 
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current and proposed regulations provide substantial protective measures to prevent a surface release, 
including a Spill Contingency Plan. In some areas, an additional protective measure may be appropriate 
would require applicants to provide including a physical barrier (cover) on the land surface beneath 
vessels, pipes, and other equipment containing hazardous materials at the site pad for all well stimula-
tion production facilities. This could be paving or installation of other material suitable for preventing 
any spilled or released material from reaching the soil. 

This impact is applicable to conditions at the Wilmington Oil and Gas Field. Although much of the site is 
paved, there are areas of exposed soil. In addition, spills and leaks onto pavement can readily become 
runoff unless managed and contained. DOGGR has discretion within the mitigation measure to allow 
alternative barriers and/or secondary containment options based on site-specific conditions. 

The mitigation measure supplements ensures that the operator’s Spill Contingency Plan will provide 
adequate protection against spills or leaks to prevent migration of well stimulation fluids into underlying 
protected groundwater. Although secondary containment is required for equipment and containers 
involving hazardous materials, the proposed permanent SB 4 regulations remove that requirement for 
production facilities that are in one location for less than 30 days (Section 1786(a)(1)). Most well stimu-
lation activities only occur over a few days. This mitigation, to be required at DOGGR’s discretion, would 
provide a secondary line of defense to prevent an accidental release from reaching protected ground-
water in sensitive areas. Although spills and leaks are essentially impossible to fully prevent, this mitiga-
tion measure will allow for the release to be immediately detected and contained, following steps and 
procedures in the Spill Contingency Plan (Section 1786). Details of this mitigation measure are also pro-
vided in EIR Section 10.13.5. 

Implementation of Mitigation Measure HAZ-1a would reduce Impact GW-3 to a less than significant 
level (Class II) for the Wilmington Oil and Gas Field by requiring a barrier to reduce impacts from hazard-
ous materials. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

The most likely subsurface pathway associated with a well involves any unsealed portion of the annular 
space between the outer casing and the borehole, assuming that fluids can reach this space but other 
potential pathways are also present. A pathway does not necessarily mean that well stimulation fluids 
would migrate into protected groundwater but if they did, this would result in an impact to protected 
groundwater. Given the uncertainty associated with subsurface migration and importance of annular 
well seals for the protection of groundwater resources, three important mitigation measures are pro-
posed to bolster the protective measures in the proposed SB 4 regulations to identify and manage 
potential impacts from wells. 

These mitigation measures address directly both the well being used for well stimulation and other wells 
in the area of influence or ADSAthe first line of defense for fluid (including gas) migration. Combined 
with other Mmonitoring and testing required requirements with the proposedin the SB 4 regulations, 
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these mitigation measures address will demonstrate the performance of these well seals and gas 
detectorsthe potential for fluids/gas migration to protected groundwater in the well being stimulated 
and in surrounding potential conduit wells. The migration of methane gas in the L.A. Basin is well-
documented (Chilingar and Endres, 2005). Accordingly, this impact and all three of the mitigation 
measures are incorporated into the analysis for Wilmington Oil and Gas Field. With implementation of 
the mitigation measures, the impacts would be less than significant (Class II). 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Monitor 
Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation Treatments.Full Length Seal between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells Subject to Well Stimulation Treatmentsin the ADSA. 
(Full text in EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas into protected 
groundwater through damaged or improperly abandoned wells 

Since oil discovery in 1932, more than 6,000 wells have been drilled in Wilmington Oil and Gas Field. 
Poorly abandoned wells within the ADSA of a well stimulation treatment could provide a conduit for 
upward migration of well stimulation fluids (including gas) to potentially reach protected groundwater. 
The proposed permanent SB 4 regulations require an operator to identify any existing wells/wellbores 
within twice the area of the ADSA and design the test such that geologic and hydrologic isolation of the 
formation can be demonstrated. However, there may be wells that are undocumented, and whose con-
dition and/or location is unknown. Accordingly, DOGGR will require a detailed record review of potential 
conduits including the potential for un-located abandoned wells and may require aA field program 
needs to be conducted or other method to locate older and abandoned wells within the ADSA. This 
measure will to ensure thatlocate poorly abandoned wells do that maynot provide a conduit for 
migration of well stimulation fluids. Implementation of this mitigation measure is discussed below and 
would reduce the Iimpact GW-5 to less than significant (Class II). 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

Wilmington Oil and Gas Field has used water flooding techniques since the 1950s for enhanced oil 
recovery, and accordingly has historically had more than 300 Class II injection wells. There is the poten-
tial for non-existent or ineffective well seals that would place protected groundwater at risk, especially 
in older wells. 

As previously discussed, Class II injection wells are required under the UIC program regulations to con-
tain an isolating cement seal above the injection zone as well as a minimum 100-foot seal across the 
base of the fresh water zone. Current program requirements do not include an annular seal across the 
entire zone of USDW. The Groundwater Protection Standard applies to a well used for stimulation (EIR 
Section 7.5.4) and requires an annular cement seal across the entire zone of protected groundwater 
defined by a TDS concentration less than 10,000 mg/L, a definition slightly broader but generally 
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consistent with the definition of USDWs in the UIC program. This mitigation measure would make the 
well seal requirements for a Class II well where well stimulation fluids shall be disposed consistent with 
the cement seal requirements of the well used for stimulationThis mitigation measure will ensure that 
current and future regulations are followed with regards to proper disposal in Class II wells to protect 
groundwater resources. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activity 

It would be difficult for any groundwater monitoring program at the Wilmington Oil and Gas Field to dif-
ferentiate impacts from well stimulation treatments from those resulting from other activities. At this 
field, groundwater chemistry may be complicated from seawater intrusion and historical injection of 
wastewater. Accordingly, a mitigation measure to include a tracer in the well stimulation fluids has been 
identified that would allow differentiation of material and function as a forensic signature for the fluids 
used. Alternatively, intrinsic tracers such as stable isotopic signatures could be used as suggested by 
others (Sharma et al., 2014). 

The ability to identify the source of any impacts quickly would facilitate containment and remediation of 
the problem. Potential impacts would be handled on a site-by-site basis, but would allow for remedial 
actions under the jurisdiction of the Regional Water Board. In combination with other mitigation mea-
sures, project standards, and proposed regulations, implementation of Mitigation Measure GW-7a would 
reduce Impact GW-7 to a less than significant level (Class II) as explained below. 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distin-
guish These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

11.14.5.2 Study Region 2: Inglewood Oil and Gas Field 

Based on the information summarized herein and in other sections of the EIR (10.14.5, 10.13.5, and 
10.11.5), potential impacts to groundwater quantity and quality as a result of well stimulation treat-
ments in the Inglewood Oil and Gas Field are summarized below. The summary is followed by a descrip-
tion of the mitigation measures proposed to address these impacts. 

Groundwater Quantity 

As previously discussed, both fresh water and recycled water is used for well stimulation at the Ingle-
wood Oil and Gas Field. Between 2006 and 2008, the Inglewood Oil and Gas Field used an average of 
160,000 gallons (0.49 AF/day or 179 AFY) of fresh water per day for oil and gas field operations (not just 
well stimulation) (MRS, 2008). This fresh water use is projected to increase to 278,800 gallons (0.86 
AF/day or 314 AFY) per day (MRS, 2008). Fresh water is provided by the California American Water Com-
pany, which obtains water from a variety of sources including purchased water from the Metropolitan 
Water District of Southern California (i.e., imported State Water Project and Colorado River Water) and 
groundwater from the adjudicated Central and West Coast Basins (Freeport-McMoRan, 2015).Fresh 
water is purchased from Golden State Water Company and the California American Water Company, but 
the groundwater portion of this water supply is unknown. Although Golden State Water Company pro-
vides imported water supplies, California American Water Company provides groundwater pumped 
from the Central Basin or purchased from West Basin Water District (GSWC, 2014; Cardno ENTRIX, 
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2012). Because both the Central Basin and West Basin are adjudicated, pumping is managed for basin 
users, and the potential for this supply to cause or contribute to overdraft conditions in these two basins 
is assumed to be mitigated. Further, as part of the Recycled Water Standard (part of the project – see 
EIR Section 7.5.1)mitigation in EIR Section 10.15, applicants for well stimulation permits will be required 
to prepare a feasibility study regarding the increased use of recycled water including produced water or 
saline groundwater. 

The exact volume of water, fresh or recycled, used for past hydraulic fracturing jobs at the Inglewood Oil 
and Gas Field is not known. As summarized previously, approximately 65 stages of hydraulic fracturing 
occurred between 2003 and 2010, when a Hydraulic Fracturing Study (Cardno ENTRIX, 2012) was pub-
lished. Using estimates of water use per stage (0.26 AF to 0.74 AF) as shown in Table 10.14-4, this water 
use is estimated to range from about 17 AF to more than 48 AF over the 7-year period. These volumes 
represent a small portion of the total groundwater use in the Central and West Coast Basins of approxi-
mately 197,000240,000 AFY. 

However, projections for water use for future well stimulation are higher. As discussed in EIR Section 
7.3.8 and shown in Table 11.14-5, approximately 20 wells per year are estimated for hydraulic fracturing 
treatments (including 6 new wells and 14 existing wells). As shown in the table, water use for these 
treatments is estimated to range between 0.2 AFY to 37.4 AFY (with a mean estimate of 5.8 AFY). Again 
the portion of this water that will be supplied by groundwater is not known. 

The Central and West Coast Basins are the Basin appears to be the only current sources of groundwater 
to the Inglewood Oil and Gas Ffield. Since this these Basinbasins are is adjudicated, water use for 
hydraulic fracturing would not impact quantity because groundwater use would be allocated by the 
courts. However, the DOGGR designated field boundary and field limit boundary (Figure 11.0-2a)field 
does overlap with a portion of the regional water supply aquifers of the Santa Monica Basin. If that basin 
is used as a source of groundwater (e.g., through purchases of water from a local water purveyor) in the 
future, impacts to groundwater quantity would need to be re-evaluated. Given this uncertainty, impacts 
to groundwater quantity at Inglewood Oil and Gas Field are potentially significant without additional 
mitigation measures. 

To address this issue, mitigation measures developed to mitigate groundwater quantity impacts (Impact 
GW-1 and Impact GW-2) are applied to the field. A description of these mitigation measures (GW-1ab 
and GW-2a1b), along with additional mitigation measures for groundwater quality impacts, follow the 
discussion on groundwater quality impacts below. By incorporating the analysis from EIR Section 10.14 
and the mitigation measures below, groundwater quality quantity impacts at the Inglewood Oil and Gas 
Field as a result of well stimulation are less than significant (Class II). 

Groundwater Quality 

As discussed in more detail in EIR Sections 10.13.5, 10.14.4 and 10.14.5, potential pathways exist for 
well stimulation treatments to impact groundwater quality. These pathways are the same as those listed 
in EIR Section 11.14.5.1. 

See EIR Section 10.14.5 for additional information on potential groundwater quality impacts that also 
apply to the Inglewood Field. In particular, an analysis of subsurface pathways along wells is provided. 
That analysis includes information on well construction, well seals, and the potential for upward migra-
tion of fluids including gas. The analysis also provides a discussion on the potential for methane migration 
and its impacts on groundwater quality. 
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In addition, wellbore pressure monitoring requirements before, during, and after the well stimulation 
treatment are discussed in EIR Section 10.14.5. Specific requirements for testing and monitoring well 
performance and other activities related to well stimulation treatments from the proposed permanent 
SB 4 regulations are also listed. 

Notwithstanding the concerns with well seals, cement seals represent the best line of defense for fluids 
and gas migration. Cementing practices have improved over time and many of the well seal problems 
identified have been in older wells. Mechanical integrity testing can provide information on well seals by 
demonstrating the well’s ability to prevent fluid migration internally (within the wellbore) and externally 
(in the annular space between the casing and formation). Strict well construction requirements, casing 
and cementing, together with cement bond logs and pressure testing of the casing prior to hydraulic 
fracturing, form the foundation of the SB 4 regulations. hold pressure. Geophysical techniques including 
cement bond logs, temperature surveys, and other surveys are used to evaluate the quality of the 
cement seal. Accordingly, most of the mitigation measures for groundwater quality focus on well integ-
rity and well construction. 

For the groundwater quality analysis, all of the impacts assessed in the programmatic level analysis of 
groundwater quality impacts along with the conclusions and mitigation measures apply to the Ingle-
wood Oil and Gas Field. These impacts are designated Impact GW-3, Impact GW-4, Impact GW-5, Impact 
GW-6, and Impact GW-7. These impacts, along with mitigation measures identified as applicable for 
Wilmington Oil and Gas Field, are discussed below. By incorporating the analysis from EIR Section 10.14 
and the mitigation measures below, groundwater quality impacts at the Inglewood Oil and Gas Field as a 
result of well stimulation are less than significant (Class II). 

Impact GW-1 Cause or contribute to overdraft conditions 

For groundwater quantity, significant impacts could occur if an increase in groundwater use for well 
stimulation occurs in a critically impacted groundwater basin, including those where overdraft condi-
tions have been documented. Even though some estimates of groundwater use for well stimulation are 
small, any increase in groundwater use in a critically impacted groundwater basin is assumed to be sig-
nificant without mitigation. 

For the Inglewood Oil and Gas Field, two of the applicable groundwater basins are adjudicated; pumping 
is controlled by the court and managed by local agencies, including DWR as the court-appointed 
Watermaster. Those iImpacts for groundwater use in those basins are assumed to be mitigated. How-
ever, this mitigation measures covers may be required for potential groundwater use if future pumping 
occurs from the Santa Monica Basin (or other unadjudicated groundwater basin), which overlaps with a 
portion of the field. 

Mitigation Measure GW-1a requires an operator to evaluate and use alternative water sources to the 
extent feasible. MM GW-1b provides for an assessment to determine whether overdraft conditions would 
be exacerbated by groundwater use for well stimulationif undesirable effects may result from ground-
water pumping, including overdraft. In this way, Mitigation Measures GW-1a and GW-1b lessens the 
potential impacts to groundwater quantity with respect to the criterion for not causing or contributing 
to overdraft conditions. A description of the mitigation measure is found in EIR Section 10.14.5. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Prepare a Third-Party Technical Report to Analyze OverdraftMinimize Groundwater 
Impacts. (Full text in EIR Section 10.14.5.) 
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Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

Currently, the Inglewood Oil and Gas Field purchases its water supply from imported water sources and 
an two adjudicated basins; as such, this impact would not apply. However, if the operators decide to 
pump or purchase groundwater from the Santa Monica Basin (or other unadjudicated basin), this impact 
could result in lowering ground levels in the Santa Monica Basin and would be considered potentially 
significant without mitigation. Mitigation Measure GW-2a 1b would require an independent review by a 
Certified Hydrogeologist technical analysis to evaluate and mitigate specific impacts from groundwater 
pumping. The technical report would be enclosed in the applicant’s Water Management Plan, required 
by the proposedpermanent SB 4 regulations as part of an application for a well stimulation treatment 
permit. The Water Management Plan must define the volume, source, and disposal (including recycling) 
of the water to be used. Mitigation Measure GW-2a 1b is described in EIR Section 10.14.5. 

Implementation of Mitigation Measure GW-2a 1b would apply if groundwater were supplied in the 
future from an unadjudicated groundwater basin and, if that occurred, would reduce Impact GW-2 to a 
less than significant level (Class II) for the Inglewood Oil and Gas Field. 

MM GW-1b Minimize Groundwater Impacts. (Full text in EIR Section 10.14.5.) 

MM GW-2a Prepare a Third-Party Technical Report to Analyze Local Impacts of Pumping. (Full text in 
EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality from surface spills or leaks during well 
stimulation 

The significance of impacts for the surface pathway focuses on potential spills and leaks of hazardous 
materials onto the ground, especially where sites overlie protected groundwater. Although numerous 
current and proposed regulations provide substantial protective measures to prevent a surface release, 
an additional protective measure would require applicants to provide a physical barrier (cover) on the 
land surface beneath vessels, pipes, and other equipment containing hazardous materials at the site pad 
for all well stimulation production facilities. This could be paving or installation of other material suitable 
for preventing any spilled or released material from reaching the soil. 

This impact, described in EIR Section 11.14.5.1, is applicable to conditions at Inglewood Oil and Gas 
Field. Implementation of Mitigation Measure HAZ-1a would reduce Impact GW-3 to a less than signifi-
cant level (Class II) for the Inglewood Oil and Gas Field. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

The most likely subsurface pathway associated with a well involves any unsealed portion of the annular 
space between the outer casing and the borehole, assuming that fluids can reach this space but other 
potential pathways are also present. A pathway does not necessarily mean that well stimulation fluids 
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would migrate into protected groundwater but if they did, this would result in an impact to protected 
groundwater. Given the uncertainty associated with subsurface migration and importance of annular 
well seals for the protection of groundwater resources, three important mitigation measures are pro-
posed for the Inglewood Oil and Gas Field to bolster the protective measures in the proposed SB 4 regu-
lations to identify and manage potential impacts from wells. These mitigation measures address directly 
the first line of defense the potential for fluid (including gas) migration (i.e.,through ineffective cement 
annular seals in the well used for well stimulation and other wells in the ADSA). 

 The migration of methane gas in the L.A. Basin is well-documented, as is the risk of gas migration along 
wellbores (Chilingar and Endres, 2003). Monitoring and testing required in the proposed SB 4 regula-
tions will demonstrate the performance of the well seals and gas detectors required in these mitigation 
measures. Thousands of wells have been drilled in the Inglewood Oil and Gas Field, and more than 610 
wells are currently active. Fulfillment of Mitigation Measure GW-4a provides a records examination and 
prevents monitoring for other wells within the ADSA from servingthat could serve as a conduit for 
migration of fluids (including gas) into protected groundwater. As mentioned previously, seals in wells 
being used for the well stimulation treatment are associated with more stringent requirements and are 
covered by the Groundwater Protection Standard (EIR Section 7.5.4)Mitigation Measure GW-4b, for 
wells that are not within a DWR groundwater basin and by Mitigation Measure GW-4b for those wells 
within the boundaries of a DWR groundwater basin (see below). 

Although much of the Inglewood Field is located in the Baldwin Hills, the field remains within the boun-
daries of DWR groundwater basins, and, therefore, the mitigation measures apply. It is recognized that 
the aquifer system beneath the Baldwin Hills is thin and contains relatively low-permeability units at 
depth. Nonetheless, recharge to the Baldwin Hills aquifers can provide subsurface inflow into the 
groundwater basins, even if amounts are relatively small. The fact that the hills are surrounded by more 
permeable aquifers and hydraulically connected (at some level), the mitigation measures is are appro-
priate for application to the entire area of the field and would reduce the impact to less than significant 
(Class II). 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Monitor 
Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells Subject to Well Stimulation Treatments. (Full text in 
EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas into protected 
groundwater through damaged or improperly abandoned wells 

Poorly abandoned wells have been identified as an issue in the Inglewood Oil and Gas Field (Cardno 
ENTRIX, 2012). From the 1920s through the 1940s, wells were not properly abandoned; they were filled 
with construction debris, such as telephone holes or railroad ties, and then covered with soil at the sur-
face (MRS, 2008). Also, the locations of these wells are unknown since the abandonments were not 
properly documented. 

Poorly abandoned wells within the ADSA of a well stimulation treatment could provide a conduit for 
upward migration of well stimulation fluids (including gas) to potentially reach protected groundwater. 
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The proposed permanent SB 4 regulations require an operator to identify any existing wells/wellbores 
within twice the area of the ADSA and design the test such that geologic and hydrologic isolation of the 
formation can be demonstrated. However, there may be wells that are undocumented, and whose con-
dition and/or location is unknown. Mitigation Measure GW-5a would allow DOGGR to require a field 
program be conducted to locate older and abandoned wells within the ADSA to ensure that poorly 
abandoned wells do not provide a conduit for migration of well stimulation fluids reducing the impact to 
less than significant. 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

The Inglewood Oil and Gas Field operates about 271 Class II injection wells for water flooding and one 
additional Class II well for water disposal (numbers from 2013 active wells, Habel, personal communica-
tion, 2014). Any non-existent or ineffective well seals in these wells would place protected groundwater 
at risk (especially in older wells). 

As previously discussed, Class II injection wells are required under the UIC program regulations to con-
tain an isolating cement seal above the injection zone as well as a minimum 100-foot seal across the 
base of the fresh water zone. Current program requirements do not include an annular seal across the 
entire zone of USDW. The Groundwater Protection Standard applies to a well used for stimulation (EIR 
Section 7.5.4) and requires an annular cement seal across the entire zone of protected groundwater 
defined by a TDS concentration less than 10,000 mg/L, a definition slightly broader but generally 
consistent with the definition of USDWs in the UIC program. Mitigation Measure GW-6a would make the 
well seal requirements for a Class II well where well stimulation fluids shall be disposed consistent with 
the cement seal requirements of the well used for stimulation andDOGGR is currently working on UIC 
regulations. At DOGGR’s recommendation, a mitigation measure is added to ensure proper disposal in 
exempt aquifers only for protection of protected groundwater. Assuming proper disposal would reduce 
the impact to less than significant (Class II). 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activity 

It will be difficult for any groundwater monitoring program to differentiate impacts from well stimula-
tion treatments from those resulting from other activities. Groundwater monitoring results for two 
hydraulic fracturing treatments at Inglewood Oil and Gas Field focused on constituents that may already 
have been present in groundwater. Although investigators concluded that the results did not indicate 
impacts from hydraulic fracturing, the methodology did not allow for clear differentiation between 
potential effects from well stimulation and other potential causes of impacts. Accordingly, a mitigation 
measure to include a tracer in the well stimulation fluids has been identified. It would allow differ-
entiation of the impact and function as a forensic signature for the fluids used. Alternatively, intrinsic 
tracers such as stable isotopic signatures could be used as suggested by others (Sharma et al., 2014). 

The ability to identify the source of any impacts quickly would facilitate containment and remediation of 
the problem. Potential impacts would be handled on a site-by-site basis, but would allow for remedial 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.14 GROUNDWATER RESOURCES 

Final EIR 11.14-38 June 2015 

actions under the jurisdiction of the Regional Water Board. In combination with other mitigation mea-
sures, project standards, and proposed regulations, implementation of Mitigation Measure GW-7a would 
reduce Impact GW-7 to a less than significant level (Class II). 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distin-
guish These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

11.14.5.3 Study Region 3: Sespe Oil and Gas Field 

Groundwater Quantity 

The average water supply (approximately 6.5 AFY) currently and previously used in the Sespe Oil and 
Gas Field is provided by produced water. Water use in the field is projected to range from 5 to 8 AFY 
over the next 20 years, most of which will be used for hydraulic fracturing (Hesson, 2014). Produced 
water is expected to remain as the sole source of future water supplies for well stimulation (Hesson, 
2014). Although the operator has four groundwater supply wells, the wells are reported as idle and will 
be available for make-up water only, as needed. However, there is no prohibition for these wells to be 
pumped for well stimulation water supply in the future. 

As previously noted in Table 11.1-5, only a few wells are expected to be drilled per year in the Sespe Oil 
and Gas Field. All of these new wells will be hydraulically fractured. At this time, none of the wells are 
expected to be unconventional wells to stimulate the Monterey Formation. Estimated water use is 
based on conventional well stimulation water use as shown on Table 7.3-4 and repeated on Table 11.14-5. 
Based on these estimates, water use is projected to range between 0.04 AFY and 7.5 AFY for four new 
wells. If future wells are drilled to stimulate the Monterey Formation, about 20 AFY/well could be 
assumed. 

Because groundwater is not currently used for well stimulation treatments by the major operator in the 
field, there has been no impact to groundwater quantity from current well stimulation treatments. How-
ever, the operator has groundwater wells, and there is no prohibition against using groundwater. Thus, 
at least in part, for future well stimulation activities, groundwater may be used. 

As discussed in EIR Section 11.14.3.3, groundwater resources are not likely to be in direct hydraulic con-
nection with the adjacent groundwater basin and pumping would not affect in-basin wells. Further, pro-
posed SB 4 regulations require any local well owners to be notified and private wells to be tested, if 
requested. If groundwater is pumped from the watershed, there may be a very small decrease in 
recharge along potentially connected areas such as Sespe Creek. However, this estimated recharge 
amount is very small and any decrease could be accommodated in the downgradient managed ground-
water subbasin without a significant impact. 

Therefore, the impacts to groundwater quantity (Impact GW-1 and Impact GW-2) from well stimulation 
treatments at Sespe Oil and Gas Field are determined to be less than significant (Class III). 

Groundwater Quality 

Figure 11.14-2 shows current active, idle and permitted new oil and gas wells in the Sespe Oil and Gas 
Field. As of 2014, there are over 300 active oil and gas wells within the field. In addition to production 
wells, Seneca operates 12 injection wells used for hydraulic fracturing or the disposal of produced water 
or other substances resulting from extraction operations, water flood, stream flood, and cyclic steam. 
The average depth of these 12 injection wells is 3,979 feet. Hydraulic fracturing has occurred in ten wells 
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in the field over the past three years. Additionally, Seneca has proposed 8,000 feet of new pipeline, with 
285 feet of this pipeline in undisturbed areas. 

The Sespe Oil and Gas Field does not overlie a groundwater basin or subbasin. Further, as explained in 
EIR Section 11.14.3.3, it seems likely that any local protected groundwater in fractured bedrock is lim-
ited in extent and quality and is not likely in direct hydraulic connection with the Fillmore Subbasin due to 
the folding associated with the Monterey Formation. However, in order to ensure that all protected 
groundwater is considered, groundwater quality impacts are applicable as defined in the significance crite-
ria (EIR Section 10.14.4). Further, given the remote location of the field, responses to a release and ability 
to implement remedial measures would likelymay be delayed. In Section 11.13, a mitigation measure was 
added to increase the response time in the operator’s Spill Contingency Plan. Nonetheless, Therefore, on a 
programmatic basis, it is concluded that groundwater quality impacts at the Sespe Oil and Gas Field could 
be potentially significant without additional mitigation. 

As discussed in more detail in EIR Sections 10.13.5 and 10.14.4 and 10.14.5, potential pathways may 
exist for well stimulation treatments to impact groundwater quality. These pathways are the same as 
those listed in EIR Section 11.14.5.1. 

See EIR Section 10.14.5 for additional information on groundwater quality impacts. In particular, an 
analysis of subsurface pathways along wells is provided. The analysis includes information on well con-
struction, well seals, and the potential for upward migration of fluids including gas. The analysis also 
provides a discussion on the potential for methane migration and its impacts on groundwater quality. 

Wellbore pressure monitoring requirements before, during, and after the well stimulation treatment are 
discussed. Specific requirements for testing and monitoring well performance and other activities 
related to well stimulation treatments from the proposed permanent SB 4 regulations are also listed. 

Notwithstanding the concerns with well seals, cement seals represent the best line of defense for fluids 
and gas migration. Cementing practices have improved over time and many of the well seal problems 
identified have been in older wells. Mechanical integrity testing can provide information on well seals by 
demonstrating the well’s ability to prevent fluid migration internally (within the wellbore) and externally 
(in the annular space between the casing and formation). Strict well construction requirements, casing 
and cementing, together with cement bond logs and pressure testing of the casing prior to hydraulic 
fracturing, form the foundation of the SB 4 regulations. hold pressure. Geophysical techniques including 
cement bond logs, temperature surveys, and other surveys are used to evaluate the quality of the 
cement seal. AccordinglyHowever, due to the uncertainty of a subsurface release, most of the mitigation 
measures for groundwater quality focus on monitoring well integrity and improving well seals. 

For the groundwater quality analysis, all of the impacts assessed in the programmatic level analysis of 
groundwater quality impacts along with the conclusions and mitigation measures apply to Sespe Oil and 
Gas Field. These impacts are designated Impact GW-3, Impact GW-4, Impact GW-5, Impact GW-6, and 
Impact GW-7. These impacts, along with mitigation measures identified as applicable for the field are 
discussed below. By incorporating the analysis from EIR Section 10.14 and the mitigation measures 
below, groundwater quality impacts at the Sespe Oil and Gas Field resulting from well stimulation are 
less than significant (Class II). 

Impact GW-3 Adversely impact groundwater quality from surface spills or leaks during well 
stimulation 

The significance of impacts for the surface pathway focuses on potential spills and leaks of hazardous 
materials onto the ground, especially where sites overlie protected groundwater. Although nNumerous 
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current and proposed SB 4 regulations provide substantial protective measures to prevent a surface 
release as described in a required Spill Contingency Plan., In some cases, an additional protective mea-
sure would may be required by DOGGR that requires applicants to provide a physical barrier (cover) on 
the land surface beneath vessels, pipes, and other equipment containing hazardous materials at the site 
pad for all well stimulation production facilities. This could be paving or installation of other material 
suitable for preventing any spilled or released material from reaching the soil. The requirement of such a 
barrier would consider the adequacy of the Spill Contingency Plan and would be required only if deter-
mined necessary by DOGGR. 

This impact is particularly important at the Sespe Oil and Gas Field. The site is in an undeveloped, 
remote area with significant environmental resources. Site pads can be in rugged terrain, creating 
cramped conditions for well stimulation equipment and vehicles. Although addressed directly by a Spill 
Contingency Plan, a surface spill or leak could be more difficult to contain withoutadditional protective 
measures in Mitigation Measure HAZ-1a provides DOGGR with the flexibility needed to ensure that pro-
tected groundwater is not impacted. DOGGR also has discretion within the mitigation measure to allow 
alternative barriers and/or secondary containment options based on site-specific conditions. 

The mitigation measure supplements is based on the operator’s Spill Contingency Plan. Although 
secondary containment is required for equipment and containers involving hazardous materials, the 
proposed permanent SB 4 regulations remove that requirement for production facilities that are in one 
location for less than 30 days (Section 1786(a)(1)). Most well stimulation activities only occur over a few 
days. If necessary, the barrierThis mitigation would provide a secondary line of defense to prevent an 
accidental release from reaching protected groundwater. Although spills and leaks are essentially 
impossible to fully prevent, this mitigation measure will allow for the release to be immediately 
detected and contained, following steps and procedures in the Spill Contingency Plan (Section 1786). 
Details of this mitigation measure are also provided in EIR Section 10.13.5. 

Implementation of Mitigation Measure HAZ-1a would reduce Impact GW-3 to a less than significant 
level (Class II) for the Sespe Oil and Gas Field. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

The most likely subsurface pathway associated with a well involves any unsealed portion of the annular 
space between the outer casing and the borehole, assuming that fluids can reach this space but other 
potential pathways are also present. Hundreds of wells have been drilled in the Sespe Oil and Gas Field. 
Any such well within the ADSA provides a potential conduit for migration of fluids (including gas) into 
protected groundwater. A pathway does not necessarily mean that well stimulation fluids would migrate 
into protected groundwater; but if they did, this would result in an impact to protected groundwater. 
Given the uncertainty associated with subsurface migration and importance of annular well seals for the 
protection of groundwater resources, three important mitigation measures are proposed to bolster the 
protective measures in the proposed SB 4 regulations to identify and manage potential impacts from 
wells. Mitigation Measures GW-4a requires evaluations of well seals for wells within the ADSA and 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.14 GROUNDWATER RESOURCES 

June 2015 11.14-41 Final EIR 

requires monitoring of DOGGR-specified potential conduit wells during the well stimulation treatment. 
MM GW-4b requires the well seal to cover the base of protected groundwater in all new wells that are 
used for well stimulation. and MM GW-4c provides monitoring for potential gas migration in the well 
being stimulated. Collectively, these mitigation measures and SB 4 regulations address directly the first 
line of defense for fluid (including gas) migration. All of these mitigation measures are applicable for 
protected groundwater at the Sespe Oil and Gas Field. Monitoring and testing required with the pro-
posed SB 4 regulations will demonstrate the performance of these well seals and gas detectors reducing 
the impact to less than significant (Class II). 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Well Seal Across Protected Groundwater for New Wells Subject to Well Stimulation 
Treatments 

MM GW-4c Install Methane Sensors on Wells in the ADSASubject to Well Stimulation. (Full text in 
EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas into protected 
groundwater through damaged or improperly abandoned wells 

Oil was discovered in the Sespe Oil and Gas Field in the late 1880s. As such, numerous older wells were 
likely poorly abandoned and represent potential conduits for liquid or gas migration to protected 
groundwater. The shallow nature of the oil and gas field increases the potential for impacts. The pro-
posed permanent SB 4 regulations require an operator to identify any existing wells/wellbores within 
twice the area of the ADSA and design the test such that geologic and hydrologic isolation of the forma-
tion can be demonstrated. However, there may be wells that are undocumented, and whose condition 
and/or location is unknown. For this impact, a mitigation measure, MM GW-5a, has been developed 
requiring a detailed record review for potential conduits where fluids (including gas) may migrate into 
protected groundwater. At DOGGR’s discretion, a A field program needs may also be requiredto be con-
ducted to locate older and abandoned wells within the ADSA to ensure that poorly abandoned wells do 
not provide a conduit for migration. of well stimulation fluids as required by Mitigation Measure GW-5a, 
reducesing the impact to less than significant (Class II). 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

In 2013, Sespe Oil and Gas Field operated five Class II injection wells for waterflooding and 19 Class II 
wells for water disposal. Potential non-existent or ineffective well seals place protected groundwater at 
risk, especially in older wells. 

As previously discussed, DOGGR is currently re-evaluating regulations for UIC compliance. Class II injec-
tion wells are required under the UIC program regulations to contain an isolating cement seal above the 
injection zone as well as a minimum 100-foot seal across the base of the fresh water zone. Current pro-
gram requirements do not include an annular seal across the entire zone of USDW. The Groundwater 
Protection Standard applies to a well used for well stimulation (EIR Section 7.5.4) and requires an 
annular cement seal across the entire zone of protected groundwater defined by a TDS concentration 
less than 10,000 mg/L, a definition slightly broader but generally consistent with the definition of 
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USDWs in the UIC program. This mitigation measure would make the well seal requirements for a Class 
II well where well stimulation fluids shall be disposed consistent with the cement seal requirements of 
the well used for stimulation reducing the impact to less than significant (Class II)A mitigation measure 
has been added by DOGGR to ensure proper disposal of flowback to reduce the risk of injected fluids 
from reaching protected groundwater. If implemented, this measure will reduce potential impacts to 
groundwater to a less than significant level. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to 
ProtectInstall a Cement Seal across Protected Groundwater. (Full text in EIR Section 
10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activity 

It will be difficult for any groundwater monitoring program to differentiate impacts from well stimula-
tion treatments from those resulting from other activities. This would also be difficult at the Sespe Oil 
and Gas Field, where shallow groundwater may be brackish or slightly saline. Accordingly, a mitigation 
measure to include a tracer in the well stimulation fluids has been identified. It would allow differ-
entiation of material and function as a forensic signature for the fluids used. Alternatively, intrinsic 
tracers such as stable isotopic signatures could be used as suggested by others (Sharma et al., 2014). 

The ability to identify the source of any impacts quickly would facilitate containment and remediation of 
the problem. Potential impacts would be handled on a site-by-site basis, but would allow for remedial 
actions under the jurisdiction of the Regional Water Board. In combination with other mitigation mea-
sures, project standards, and proposed regulations, implementation of Mitigation Measure GW-7a would 
reduce Impact GW-7 to a less than significant level (Class II). 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distin-
guish These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

11.14.6 Impact Significance Summary 

As described in the sections above, potential impacts to the quantity and quality of groundwater have 
been analyzed on a programmatic basis for the Wilmington Oil and Gas Field, Inglewood Oil and Gas 
Field and Sespe Oil and Gas Field. Potential impacts to groundwater as developed in EIR Section 10.14.5 
were applied to each field. Where impacts were potentially significant, the proposed mitigation mea-
sures were considered for the ability to mitigate the impacts for each field. No additional field-specific 
mitigation measures were identified beyond those described in EIR Section 10.14.5. 

Mitigation measures identified for each field are summarized in Table 11.14-6, below. 

Table 11.14-6. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Impact GW-1. Cause or contribute to overdraft conditions 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Prepare a Third-Party Technical Report to Analyze OverdraftMinimize Groundwater 
Impacts 
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Table 11.14-6. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Prepare a Third-Party Technical Report to Analyze OverdraftMinimize Groundwater 
Impacts 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact GW-2. Lower groundwater levels through pumping, resulting in significant and unreasonable inelastic land 
subsidence or significant and unreasonable impacts to nearby water wells or interconnected surface water 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-2a1b: Prepare a Third-Party Technical Report to Analyze LocalMinimize Groundwater 
Impacts of Pumping 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-2a1b: Prepare a Third-Party Technical Report to Analyze LocalMinimize Groundwater 
Impacts of Pumping 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required  

Impact GW-3. Adversely impact groundwater quality through surface spills or leaks during well stimulation 

Wilmington Oil and Gas Field 

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 
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Table 11.14-6. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Impact GW-4. Migration of well stimulation fluids or formation fluids including gas to protected groundwater through 
non-existent or ineffective annular well seals 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation Treatment 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 
GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation Treatment 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 
GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation Treatment 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 
GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Impact GW-5. Migration of well stimulation fluids or formation fluids including gas to protected groundwater through 
damaged or improperly abandoned wells 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

  

Impact GW-6. Improper disposal of flowback in injection wells could potentially impact groundwater quality 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater 
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Table 11.14-6. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater 

Impact GW-7. Inability to identify specific impacts to groundwater quality from well stimulation activities 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish Well Stimulation Fluids in the Environment 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish Well Stimulation Fluids in the Environment 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish Well Stimulation Fluids in the Environment 
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11.15 Surface Water Resources 

11.15.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Surface Water Resources. EIR Section 11.15.2 presents relevant regulations and standards 
associated with this analysis. EIR Section 11.15.3 provides a description of the affected environment for 
Surface Water Resources that are associated with the three fields. EIR Section 11.15.4 provides the 
impact methodology and criteria used for this analysis, and EIR Section 11.15.5 describes the impacts 
associated with well stimulation treatments in these fields, including proposed mitigation measures. EIR 
Section 11.15.6 provides a summary of the impacts identified and their significance. Please refer to EIR 
Section 13.17 for the evaluation of cumulative impacts associated with Surface Water Resources. The 
scoping comments that were received on the EIR as related to Surface Water Resources that have been 
considered in this analysis are identical to those summarized in EIR Section 10.15.1. Any relevant discus-
sion and analysis in EIR Section 10.15 overall, and more specifically EIR Sections 10.15.3 and 10.15.5 is 
incorporated herein to support conclusions about the significance of impacts in the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. 

11.15.2 Regulatory Setting 

The regulatory setting described for the programmatic level analysis of the project in EIR Section 10.15.2 
also applies to this evaluation. Additional regulatory setting specific to the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields include: 

City of Los Angeles General Plan and Municipal Code. The City of Los Angeles General Plan, which 
covers part of the Wilmington Oil and Gas Field, includes provisions to minimize adverse effects on the 
environment from oil production, including impacts to surface water quality. The City of Los Angeles also 
has jurisdiction over oil drilling through its municipal code and the issuance of drilling permits. Surface 
operations for drilling, deepening, or operation of an oil well or related facilities are permitted, subject 
to conditions and requirements set forth in the municipal code. The conditions protect surrounding neigh-
borhoods and the environment from potential impacts, including spills (City of Los Angeles, 2001). 

City of Long Beach Municipal Code. The City of Long Beach regulates drilling and redrilling for the pro-
duction of petroleum through its municipal code, and issues drilling permits. These codes are applicable 
to portions of Wilmington Oil and Gas Field. 

City of Culver City Municipal Code. The City of Culver City regulates oil and gas drilling and production 
through Chapter 11.15 of its municipal code. These codes are applicable to portions of the Inglewood Oil 
and Gas Field. 

City of Carson Municipal Code. The City of Carson regulates oil and gas drilling and production through 
Division 8 of its municipal code. These codes are applicable to portions of the Wilmington Oil and Gas 
Field. 

Los Padres National Forest. Most of the Sespe Oil and Gas Field is within the Los Padres National Forest 
and subject to lease actions by the National Forest. Those portions within the National Forest are sub-
ject to certain restrictions that may be imposed by the National Forest under the National Forest Man-
agement Act of 1976. 

Ventura County Regulations. The Sespe Oil and Gas Field is in Ventura County and subject to the 
Ventura County General Plan goals, policies, and programs. With regard to oil and gas development and 
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water resources, these policies state that “all discretionary development shall be conditioned for the 
proper drilling and construction of new oil, gas and water wells, and destruction of all abandoned wells 
on-site” (Ventura County, 2014). 

11.15.3 Affected Environment 

11.15.3.1 Study Region 1: Wilmington Oil and Gas Field 

Topography and Climate 

The Wilmington Oil and Gas Field is in the urbanized coastal area of Los Angeles County within the cities 
of Los Angeles, Carson, and Long Beach, and include the ports of Los Angeles and Long Beach. Small por-
tions of the cities of Harbor City and Seal Beach are within the 0.25-mile buffer area around the field. 
The part of the field extends offshore. The onshore portion of the field, which is the subject of this 
analysis, extends inland approximately 5 miles at its widest extent. 

The terrain is flat, with elevations ranging from zero to approximately 60 feet above sea level. The cli-
mate is characterized by warm summers and mild winters, both moderated by the proximity to the 
Pacific Ocean. Average annual precipitation at Long Beach is 12.7 inches (Western Regional Climate 
Center, 2014) with negligible snowfall. Most precipitation falls in the winter. Typically, no precipitation 
occurs the summer months of June to August. The winter months of November through March account 
for 85 percent of all annual precipitation. 

Watersheds, Surface Waters, and Floodplains 

The Wilmington Oil and Gas Field is within the California Coastal Watersheds shown in Figure 10.15-1. 
The Los Angeles River, with a drainage area of 827 square miles and running north to south through the 
center of the field, is the primary watercourse within the field. Within the field, the Los Angeles River is 
perennial, with much of the in-stream flow supplied by treated municipal wastewater and urban return, 
and the river bed is within the tidal zone of the Pacific Ocean. The river is completely contained within a 
constructed channel with levees on both sides. Drainage of natural storm runoff into the river in this 
zone is accomplished by pumping. 

The Dominguez Channel, with a drainage area of 133 square miles, runs north to south through the 
western portion of the field. The Dominguez Channel is perennial within the field, with much of the in-
stream flow supplied by permitted dischargers, including several members of the oil and gas production 
industry, and urban return (County of Los Angeles Department of Public Works, 2004). The channel bed 
also is within the tidal zone of the Pacific Ocean through the field and is completely contained within a 
constructed channel with levees. 

Machado Lake, a small urban lake in Harbor City, is outside the Wilmington Oil and Gas Field but par-
tially within the 0.25-mile buffer around the field. 

Most local natural runoff within the field is conveyed in urban storm drains to the Los Angeles River, the 
Dominguez Channel, or directly to the Pacific Ocean at the Los Angeles/Long Beach harbors (Alamitos Bay/
San Pedro Bay). 

Floodplains are mostly along the lower Dominguez Channel and Los Angeles River areas, and Los 
Angeles/Long Beach harbor areas. The majority, of the Wilmington Oil and Gas Field is outside the 
100-year floodplain. 
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Water Quality 

The Wilmington Oil and Gas Field is under the jurisdiction of the Los Angeles Regional Water Quality 
Control Board (RWQCB) (Region 4). Several of the surface watercourses within the field are classified as 
impaired under the provisions of Section 303(d) of the Federal Clean Water Act as listed below: 

 Los Angeles River: Impaired for ammonia, cadmium, bacteria, copper, cyanide, diazinon, lead, nutri-
ents, pH, trash, and zinc from nonpoint, point, or unknown sources. 

 Dominguez Channel: Impaired for ammonia, benthic community effects, benzo(a)pyrene, benzo(a)-
anthracene, chlordane, chrysene, coliform bacteria, dichlorodiphenyltrichloroethane (DDT), dieldrin, 
lead, PCBs, phenanthrene, pyrene, sediment toxicity, and zinc from nonpoint, point, or unknown 
sources. Benzo (a)pyrene, benzo(a)anthracene, and chrysene are polycyclic aromatic hydrocarbons 
(PAHs) associated with oil and grease. The City of Los Angeles water quality compliance master plan 
(City of Los Angeles, 2009) found that about 96 percent of these pollutants are derived from motor 
oil. 

 Machado Lake (partially within the buffer area): Impaired for algae, ammonia, ChemA, chlordane, 
DDT, dieldrin, eutrophication, odor, polychlorinated biphenyls (PCBs), and trash from various 
nonpoint, point, and unknown sources. 

Treated produced water (wastewater) from oil and gas operations historically was injected into the 
shallow seawater-impacted Gaspur Aquifer in the exempt area. Because the Gaspur Aquifer in this area 
was also used to supply water for waterflooding, wastewater was treated prior to injection to remove 
oxygen-bearing bacteria and other impurities (DOC, 1975). As of 1988, a total of 1,172,438,000 barrels 
(bbl) of treated wastewater had been injected into the Gaspur Aquifer (DOC, 1988). 

Operators at the Wilmington field, including THUMS Long Beach Co., Tidelands Oil Production Co., 
Warren E & P Inc., and E & B Natural Resources Management Corporation, report that all wastewater 
currently is injected into approved oil and gas formations at depths between 2,000 and 7,000 feet below 
ground surface. There are currently 883 Class II injection wells for disposal of wastewater (McCullough, 
2014). 

Having been in operation for many decades, it is likely that past practices in the Wilmington Oil and Gas 
Field have contributed to soil contamination. A recent Phase 1 environmental contamination investiga-
tion of the nearby Inglewood Oil and Gas Field found soils contaminated with hazardous materials and 
petroleum hydrocarbons, mainly non-hazardous hydrocarbons and low levels of heavy metals and other 
contaminants (Los Angeles Department of Regional Planning, 2008). Wilmington Oil and Gas Field soils 
are likely to contain similar contaminations, which could affect surface water quality now and in the 
future when stormwater from the field drains into urban storm drains that feed into the Los Angeles 
River. 

Spills of contaminants occasionally occur at existing operations in the Wilmington Oil and Gas Field, poten-
tially affecting water quality. Spill reports are compiled by DOGGR by district. From 2009 to 2014, there 
were 333 spills reported to DOGGR in District 1, of which the Wilmington Oil and Gas Field is a part. As 
described in EIR Section 7.3.7, reported spills overall average approximately 32 barrels, and most are of 
oil, produced water, or both. The causes of these spills are listed in Table 7.3-3, with pipe leaks the most 
common cause. 

Existing oil and gas operations enrolled in the California Stormwater General Permit file reports with the 
RWQCB of discharges of contaminants that could affect surface water quality. The RWQCB reported one 
instance, during the 2008/2009 and 2011/2012 reporting periods of a discharge exceeding water quality 
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benchmark values within the Wilmington Oil and Gas Field, for a drilling operation (RWQCB, 2014). 
Benchmark values exceeded were for Total Suspended Solids (Standard: 100 milligrams/liter, recorded: 
448 milligrams/liter) and Specific Conductance (Standard: 200 micromhos/centimeter, recorded: 436 
micromhos/centimeter). 

Surface Water Beneficial Uses 

Surface water beneficial uses within the Wilmington Oil and Gas field are as follows: 

 Los Angeles River: Industrial Service Supply (IND), Navigation (NAV), Commercial and Sport Fishing 
(COMM), Estuarine Habitat (EST), Marine Habitat (MAR), Wildlife Habitat (WILD), Threatened, or 
Endangered Species (RARE), Migration of Aquatic Organisms (MIGR), Spawning, Reproduction, and/or 
Early Development (SPWN), Water Contact Recreation (REC-1), and Non-contact Water Recreation 
(REC-2). 

 Dominguez Channel: Commercial and Sport Fishing (COMM), Estuarine Habitat (EST), Marine Habitat 
(MAR), Wildlife Habitat (WILD), Threatened, or Endangered Species (RARE), Migration of Aquatic Organ-
isms (MIGR), and Spawning, Reproduction, and/or Early Development (SPWN), Water Contact Recrea-
tion (REC-1 – Access prohibited), and Non-contact Water Recreation (REC-2). 

 Machado Lake. Warm Freshwater Habitat (WARM), Wildlife Habitat (WILD), Threatened, or Endan-
gered Species (RARE), Wetland Habitat (WET), Water Contact Recreation (REC-1), and Non-contact 
Water Recreation (REC-2). 

Water Use and Supply 

Surface water within the Wilmington Oil and Gas field is not used for municipal or drinking water supply. 
Major water suppliers to the area of the oil and gas field include the Metropolitan Water District of 
Southern California and its associated member agencies, and the Los Angeles Department of Water and 
Power. These agencies both import surface water from the State Water Project and, as described in EIR 
Section 10.15.3, receive water from the Owens River and the Colorado River. Groundwater is also a 
major source. The City of Long Beach derives its water supply from groundwater or from surface water 
imported from the California Bay-Delta Region (State Water project) or the Colorado River (Long Beach 
Water Department, 2014) as does the City of Carson (Water Education Foundation, 2014). The City of 
Los Angeles receives drinking water from the same sources, as well as imported water from the Owens 
River area (Water Education Foundation, 2014). 

Although the MWD predicts sufficient water supply to meet anticipated demand through 2035, recent 
cutbacks due to the drought have been substantial in State Water Project deliveries. 

11.15.3.2 Study Region 1: Inglewood Oil and Gas Field 

Topography and Climate 

The Inglewood Oil and Gas Field is in the Baldwin Hills area of unincorporated Los Angeles County and 
partially within the City of Culver City. This area contains numerous steep-sided canyons and gullies, 
with intervening flat-topped hills. The topography has been substantially modified by the creation of 
numerous oil field roads and well-drilling pads. Cut slopes on the pads are steep, some 1:1 or steeper. 
The climate is the same as the climate for the Wilmington Oil and Gas Field. 
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Watersheds, Surface Waters, and Floodplains 

The Inglewood Oil and Gas Field is within the California Coastal Watersheds shown in Figure 10.15-1. 
There are no perennial or intermittent streams within the area, and no designated floodplains. Runoff 
from the oil field ultimately drains into Ballona Creek, or into Centinela Creek, which drains into Ballona 
Creek. Six surface water retention ponds are located along the local drainages to retain oil on site in the 
event of a spill (Los Angeles County Department of Regional Planning, 2008). 

Water Quality 

The Inglewood Oil and Gas Field is under the jurisdiction of the Los Angeles Regional Water Quality Con-
trol Board (RWQCB) (Region 4). Ballona Creek is classified as impaired for cadmium, bacteria, cyanide, 
silver, and viruses, all from nonpoint sources or sources unknown. Centinela Creek is not listed as 
impaired (SWRCB, 2010). 

Spills of contaminants occasionally occur at existing operations in the Inglewood Oil and Gas Field, poten-
tially affecting water quality. A soil contamination study conducted in 1991 found 284 sites identified as 
having the potential for contamination with hazardous materials and/or petroleum hydrocarbons in soil 
or surface water. Soil contamination was found mainly to contain non-hazardous hydrocarbons and low 
levels of heavy metals and other contaminants below the prescribed action levels by the pertinent agen-
cies. As a result, a soil remediation program was implemented that as of 2008 had treated approxi-
mately 220,000 cubic yards of non-hazardous hydrocarbon-contaminated soil. It was estimated at that 
time that another 20 years would be required for complete clean up. Drainage water from the land 
treatment units is transported to an on-site treatment facility where the water is treated and injected 
back into the reservoir. No water quality enforcement actions have been taken by the State Water 
Resources Control Board for the Inglewood Oil and Gas Field based on records available from 1995 to 
2007 (Source: Los Angeles County Department of Regional Planning, 2008). 

Spill reports are compiled by DOGGR by district. From 2009 to 2014, there were 333 spills reported to 
DOGGR in District 1, where the Inglewood Oil and Gas Field is located. As described in EIR Section 7.3.7, 
reported spills overall average approximately 32 barrels, and most are of oil, produced water, or both. 
The causes of these spills is listed in Table 7.3-3, with pipe leaks the most common cause. 

Surface Water Beneficial Uses 

Surface water beneficial uses for Ballona Creek, into which the Inglewood Oil and Gas Field drains, 
include: Municipal and Domestic Supply (MUN) Warm Freshwater Habitat (WARM), Wildlife Habitat 
(WILD), Water Contact Recreation (REC-1), and Non-contact Water Recreation (REC-2). 

Water Use and Supply 

Surface water within the Inglewood Oil and Gas Field is not used for municipal or drinking water supply. 
Major water suppliers to the area of the oil and gas field include the Metropolitan Water District of 
Southern California (MWD) and its associated member agencies, and the Los Angeles Department of 
Water and Power (LADWP). As described in EIR Section 10.15.3, MWD imports surface water from the 
State Water Project and the Colorado River, and sells some of that water to LADWP, which also imports 
its own water from the Owens River. Groundwater is also a major source. The City of Culver City is 
within the West Basin member agency of the Metropolitan Water District of Southern California derives 
its water supply from the same sources as the MWD (MWD, 2010). 
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Although the MWD predicts sufficient water supply to meet anticipated demand through 2035 (MWD, 
2010), the ongoing drought has caused substantial recent cutbacks in State Water Project deliveries. 

11.15.3.3 Study Region 2: Sespe Oil and Gas Field 

Topography and Climate 

The Sespe Oil and Gas Field is in the mountainous terrain of Ventura County north of the town of 
Fillmore, California. The terrain consists of narrow ridgelines with numerous small, steep-sloped canyons 
with narrow watercourses at their bottoms. Elevations range from approximately 590 feet above mean 
sea level in Sespe Creek at the southwestern portion of the field, to 4,524 feet above mean sea level at 
Hopper Mountain in the eastern portion of the field. All of the Sespe Oil and Gas Field is within the basin 
of the Monterey Formation, but not the Monterey play. 

The climate is characterized by warm summers and mild winters. Average annual precipitation at nearby 
Fillmore is 17.6 inches (Western Regional Climate Center, 2014) with no snowfall, although the likeli-
hood of snowfall increases with higher elevation. Most precipitation falls in in the winter. Less than 1 
percent of the total annual precipitation arrives during the summer months of June to August. The 
winter months of November through March receive 87 percent of all annual precipitation. 

Watersheds and Surface Waters 

The Sespe Oil and Gas Field is within the California Coastal Watersheds, shown in Figure 10.15-1. Sespe 
Creek runs north to south in the western part of the field and is the primary watercourse in the field. 
Approximately two-thirds of the field drains to Sespe Creek by way of Redrock Creek, Tar Creek Spring 
Canyon Creek, Elm Creek, Maple Creek, Bear Creek, Centennial Creek, Fourfork Creek, Little Sespe Creek, 
and other tributaries. The remaining third of the field drains to Pole Creek and Hopper Creek. Hopper 
Creek is entirely outside the field boundary. 

Sespe Creek, Pole Creek, and Hopper Creek all drain to the Santa Clara River approximately 4 miles 
south of the southern boundary of the field. The Santa Clara River drains to the Pacific Ocean, approxi-
mately 22 miles west of its confluence with Sespe Creek. 

Stream density within the field is high due to the hilly terrain, but most smaller streams drain small 
watersheds and are dry except seasonally or immediately after rains. Sespe Creek, with a total water-
shed area of 207,700 acres, is a major tributary to the Santa Clara River and contributes approximately 
40 percent of the total natural runoff for the Santa Clara River basin (RWQCB Los Angeles Region, 2006). 
Flow in Sespe Creek is perennial, with average flows ranging from 4.2 cubic feet per second (cfs) in Sep-
tember to 489 cfs in February at Fillmore (USGS, 2014). USGS stream gage data are not available for the 
other named watercourses noted above. Based on the flow records for Sespe Creek, flow in these creeks 
most likely is intermittent to perennial. 

Floodplains 

Approximately 1.5 miles of Sespe Creek has been mapped by FEMA for 100-year flood hazard. The flood-
plain is confined to the stream bed area and ranges from approximately 100 to 675 feet wide. The flood-
plains of the remainder of Sespe Creek and its minor tributaries within the Sespe Oil and Gas Field have 
not been mapped. Due to the steep terrain, all floodplains in this area would be narrow and confined to 
canyon bottoms. 
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Water Quality 

The Sespe Oil and Gas Field is within the jurisdiction of the Los Angeles RWQCB. Sespe Creek is classified 
by the State of California as impaired under the provisions of Section 303(d) of the Federal Clean Water 
Act (RWQCB, 2010). The impairment is for chloride and pH, both from nonpoint sources. Pole Creek and 
Hopper Creek are both impaired for sulfates and TDS from unspecified point and nonpoint sources, which 
may include natural marine sediments (RWQCB, 2006). The Santa Clara River, to which Sespe Creek, 
Pole Creek, and Hopper Creek drain, is impaired due to ammonia, chloride, total dissolved solids, and 
toxicity from unknown or nonpoint sources. 

Sespe Creek water is typically calcium-magnesium-sodium sulfate to calcium-sodium-magnesium sulfate 
in nature. The watershed includes the Sespe Formation which contains petroleum resources. In the past, 
during the 1950s and 1960s, oil field brines (produced water) were discharged directly into Sespe and 
Tar Creeks. This past practice may be a continuing source of boron and chloride in those creeks. Overall, 
Sespe Creek surface water quality is good, although there is poor water quality in Little Sespe Creek 
(RWQCB, 2006). 

Surface Water Beneficial Uses 

Surface water beneficial uses of Sespe Creek include: Agricultural Supply (AGR), Industrial Service Supply 
(IND), Industrial Process Supply (PRO), Ground Water Recharge (GWR), Water Contact Recreation (REC-1), 
Non-contact Water Recreation (REC-2), Warm Freshwater Habitat (WARM), Cold Freshwater Habitat 
(COLD), Wetland Habitat (WET), Wildlife Habitat (WILD), Preservation of Biological Habitats of Special 
Significance (BIOL), Threatened, or Endangered Species (RARE), Migration of Aquatic Organisms (MIGR), 
and Spawning, Reproduction, and/or Early Development (SPWN). 

Hopper Creek, which drains a portion of the Sespe Oil and Gas Field, has the following beneficial uses: 
Agricultural Supply (AGR), Industrial Service Supply (IND), Ground Water Recharge (GWR), Freshwater 
Replenishment (FRSH), Warm Freshwater Habitat (WARM), Cold Freshwater Habitat (COLD), Wildlife 
Habitat (WILD), Threatened, or Endangered Species (RARE), Migration of Aquatic Organisms (MIGR), 
Spawning, Water Contact Recreation (REC-1), Non-contact Water Recreation (REC-2), Reproduction, 
and/or Early Development (SPWN), and Wetland Habitat (WET). 

Pole Creek, which also drains a portion of the Sespe Oil and Gas Field, has Municipal and Domestic Sup-
ply (MUN), Agricultural Supply (AGR), Industrial Service Supply (IND), Industrial Process Supply (PRO) 
beneficial uses. 

Water Use and Supply 

Drinking water for the City of Fillmore, located on Sespe Creek immediately downstream of the Sespe 
Oil and Gas Field, is obtained from groundwater recharged by Sespe Creek surface water flows (Water 
Education Foundation, 2014). According to the 2014 Integrated Regional Water Management Plan for 
Santa Clara River (in Watersheds Coalition of Ventura County. 2014), annual water supply for the City of 
Fillmore is a constant 10,000 acre-feet per year, with the existing (2010) demand of 2,550 acre-feet per 
year increasing to 3,225 acre-feet per year by 2020. Overall, the Integrated Regional Water Manage-
ment Plan predicts sufficient water supplies for the cities within the Santa Clara River Valley in Ventura 
County. Nevertheless, if the ongoing drought continues, it could affect overall surface water deliveries 
and increase competition for water in the area. 
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11.15.4 Impact Methodology and Significance Criteria 
The impact assessment methodology for Wilmington, Inglewood, and Sespe Oil and Gas Fields consisted 
of the baseline and impact analysis described in EIR Section 10.15, with the addition of focused analysis 
for programmatic impacts based on the specific description, data collection from available sources 
including DOGGR, RWQCB, Ventura County, Los Angeles County, the Cities of Carson, Long Beach and 
Los Angeles, the USGS, CDWR, and Los Padres National Forest. Impact analysis was limited to potential 
effects of hydraulic fracturing and acid well stimulation treatments, including effects of new wells 
created for the purpose of these treatments. 

Impact significance criteria are as described in EIR Section 10.15.3. 

11.15.5 Impact Analysis and Mitigation Measures 

11.15.5.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field proposed action would include hydraulic fracturing on up to approxi-
mately half of new wells constructed as well as on several existing wells. Zero to 25 wells would be hydrau-
lically fractured annually (Table 7.3-4), all of which would be at Oxy’s THUMS/Long Beach Unit. New or 
existing wells receiving well stimulation treatments could be in the Monterey Formation. Total well stimu-
lation could take 0.25 to 46.75 acre-feet of water per year (Table 7.3-4). Acid matrix stimulation and acid 
fracturing are not anticipated to be used. 

Impact SWR-1 Violate water quality standards or waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise substantially degrade or diminish 
surface water quality. 

Impact SWR-1 applies to the Wilmington Oil and Gas Field as described in EIR Section 10.15.4 and 
10.15.5.1, and as further described below. 

There are no surface water reservoirs used for water supply in or downstream of the Wilmington Oil and 
Gas Field, resulting in no possibility of contamination of surface water supplies. 

There are impaired onshore surface water bodies that could be directly affected, including the Los 
Angeles River and the Dominguez Channel. Machado Lake, within the 0.25-mile buffer area of the oil 
and gas field. Hydraulic fracturing fluid additives and flowback fluid, if introduced to surface water in 
sufficient quantities, could contribute to the impairment of existing water bodies in the area. It is 
unlikely that surface water contamination would directly enter waters ultimately used for municipal sup-
ply because none of the local cities use the local surface water for a domestic supply. 

New wells would be on small pads (8,000 to 16,000 square feet each) and should require minimal new 
roadway grading in this highly urbanized area. Grading could disturb sediments contaminated by past 
activities and result in water contamination. Such contamination is expected to be minor, except poten-
tially at a local level, due to the small area disturbed compared to the overall area of the oil field. At 0.2 
to 0.4 acres per pad, maximum total disturbance for 20 oil fields per year would be roughly 4 to 8 acres 
per year, or less than 0.02 percent of the roughly 27,000-acre oil field. 

Although existing regulations provide sufficient protection to prevent significant impacts in most cases, 
as is described in EIR Section 10.15.5, some surface water quality impacts could still occur and require 
mitigation: 
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 Construction impacts could occur if single projects require new construction less than one acre in size. 
Well pads in this area are likely to be smaller than that. 

 Impacts may occur as a result of flooding, which is known to have caused spills, and which could be 
difficult to clean and remediate due to the action of the flood. 

The Surface Water Protection Standard (EIR Section 7.5.3) requires mapping of any perennial or 
intermittent water bodies within 500 feet of the proposed well stimulation treatment and proposed sur-
face disturbance areas, as well as descriptions of the expected drainage patterns at the location of the 
proposed well stimulation treatment. A setback of 100 feet from these surface water resources is 
required unless such a setback cannot feasibly be achieved or is unnecessary to avoid significant effects 
on potentially affected water bodies. 

Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan) requires a SWPPP for all 
new construction regardless of size and for all well stimulation treatments, expanding the construction 
compliance threshold from one acre to all new construction related to well stimulation. This measure 
ensures no significant construction impact for all well stimulation, based on the threshold of no violation 
of water quality standards. 

Mitigation Measure SWR-1b (Surface Water Protection) requires mapping of any perennial, ephemeral, 
or intermittent water bodies within 300 feet of the proposed well stimulation treatment and proposed 
surface disturbance areas, as well as descriptions of the expected drainage patterns at the location of 
the proposed well stimulation treatment. The nearby presence of surface water is to be addressed in 
the site layout design, Stormwater Pollution Prevention Plan, worker training, spill contingency and 
response plans, and site restoration plans. A 100-foot setback from active flow or open water is required 
unless such a setback cannot feasibly be achieved or is unnecessary to avoid significant effects on poten-
tially affected water bodies. This mitigation measure will reduce the potential for spills to reach and 
contaminate surface waters by providing additional protections for operations within 300 feet of a 
water body, and a 100-foot buffer between well stimulation activities and surface waters. 

Mitigation Measure SWR-1cb (Provide Adequate Flood Protection) requires a flooding plan for stimula-
tion treatment operations and for all new wells created for stimulation treatment. Because the protection 
is required for a 100-year flood, which is an accepted nationwide standard of protection for life and prop-
erty due to flooding, the impact is considered mitigated. 

With implementation of the Surface Water Protection Standard, Mitigation Measure SWR-1a (Require 
Stormwater Pollution Prevention Plan), SWR-1b (Surface Water Protection), and Mitigation Measure 
SWR-1cb (Provide Adequate Flood Protection), Impact SWR-1 would be less than significant (Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Surface Water Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1cb Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

Impact SWR-2 Substantially alter 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 on- or off-site. 

Impact SWR-2 applies to the Wilmington Oil and Gas Field as described in EIR Section 10.15.4 and 
10.15.5.1, and as further described below. 
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Erosion and siltation impacts are expected to be minimal in the Wilmington Oil and Gas Field because 
the urban well pads are small, construction of new wells is expected to decline and be limited to no 
more than 20 per year, and most access is already paved. 

Mitigation Measure SWR-2a (Implement Erosion Control Plan) would address the issue of encroach-
ments into floodplains, and ensure the use of best management practices for erosion control during con-
struction and during subsequent operation of the oil and gas fields subject to hydraulic fracturing and 
acid well stimulation treatments. Mitigation Measure SWR-2a requires that no sediment from the site 
reach surface waters in excess of the existing condition, no induced gully or rill formation, and no induced 
bank erosion. With the implementation of Mitigation Measure SWR-2a and the performance standards 
therein, impacts would be less than significant (Class II). 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

Impact SWR-3 Substantially diminish surface water quantity. 

The Wilmington Oil and Gas Field is within the area served by the Metropolitan Water District of Southern 
California, and the Los Angeles Department of Water and Power. The impact analysis and discussion in 
EIR Section 10.15.4 and 10.15.5.1 for Impact SWR-3 would apply. 

Total water use for well stimulation at the Wilmington Oil and Gas Field would be less than 46.75 acre-
feet per year. This amount is very small in comparison to the total water demand supplied of the MWD 
alone (roughly 4,000,000 acre-feet annually) and well within the long-term surplus predicted by MWD. 
Within that context, it is unlikely the increased water use would be felt under normal conditions or that 
local well stimulation water use would add to local shortages such that there would be a need for new 
or expanded water entitlements, or the need for new or expanded water treatment facilities. 

With the current State Water Project cutbacks, continuing drought, population change and changing cli-
mate, it is possible that current or long-term shortages could occur that would need to be addressed 
with water resources allocation planning. The Water Recycling Standard (EIR Section 7.5.1) requires the 
maximum feasible use of recycled water and/or saline groundwater for well stimulation. The purposes 
of this standard are to require a good faith effort to identify any recycled water or saline groundwater 
potentially available for use in well stimulation treatment; to require that the proposed well stimulation 
treatment will use any such available source to the maximum extent feasible; and to ensure that the 
proposed strategy would not cause adverse effects on drinking water sources or the environment. The 
results of the water recycling feasibility study will be used by DOGGR in consideration of a well stimula-
tion permit. Additionally, Mitigation Measure SWR-3a (Ensure Adequate Water AvailabilityMaximize 
Recycled Water Use) ensures maximum feasible use of recycled water and no well-stimulation-related 
diminishment of water supplies to other userswould require the applicant to determine the water 
quantity to be used and the supplier. Impact SWR-3 would be less than significant (Class II) as described 
in EIR Section 10.15.5.1. 

MM SWR-3a Ensure Adequate Water AvailabilityMaximize Recycled Water Use. (Full text in EIR Sec-
tion 10.15.5.) 

Impact SWR-4 Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, or 
exposing people or structures to flooding. 

Impact SWR-4 applies to the Wilmington Oil and Gas Field as described in EIR Section 10.15.4 and 
10.15.5.1. There is a flood hazard potential in certain parts of the Wilmington Oil and Gas Field. 
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Floodplain-related impacts are expected to be low due to limited extent of the floodplain within the oil 
and gas field, the fact that few new permanent structures would be involved, and the wells, pipelines 
and other equipment that may be on the site and be inundated are not generally subject to high 
damage if flooded. With implementation of Mitigation Measure SWR-1b (Provide Adequate Flood 
Protection), Impact SWR-4 would be less than significant (Class II). 

MM SWR-1b Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

11.15.5.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field proposed action would include hydraulic fracturing on up to 20 wells, of 
which 14 would be existing wells. New or existing wells receiving well stimulation treatments would be 
in the Monterey Formation. Total well stimulation could take 0.20 to 37.4 acre-feet of water per year 
(Table 7.3-4). Acid matrix stimulation and acid fracturing are not anticipated to be used. 

Impact SWR-1 Violate water quality standards or waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise substantially degrade or diminish 
surface water quality 

Impact SWR-1 applies to the Inglewood Oil and Gas Field as described in EIR Section 10.15.4 and 
10.15.5.1, and as further described below. Inglewood Oil and Gas Field has six surface water retention 
ponds at key runoff exit points at the field perimeter to capture spills for clean-up, should they occur. As 
described in a 2008 EIR for the field (Los Angeles County Department of Regional Planning, 2008) an on-
site soil contamination study conducted in 1991 found soil contamination from past activities at the site, 
mainly as the result of past practices that are no longer allowed. The 2008 EIR determined that water 
quality impacts from future oil development operations would be less than significant with mitigation, 
which was to include a Construction Storm Water Pollution Prevention Plan (SWPPP), a Spill Prevention, 
Control and Countermeasures Plan (SPCCP), and a site-specific hydrologic analysis. A study of hydraulic 
fracturing at the Inglewood Oil and Gas Field (Los Angeles County Department of Regional Planning, 
2012) found no effect of hydraulic fracturing activities on surface water. There are no surface water res-
ervoirs downstream of the Inglewood Oil and Gas Field used for municipal supply, and no possibility that 
surface contaminations would reach surface water reservoirs used for water supply. 

Although existing regulations provide sufficient protection to prevent significant impacts in most cases, 
as is described in EIR Section 10.15.5, some surface water quality impacts could still occur and require 
mitigation: 

 Construction impacts could occur if single projects require new construction less than one acre in size. 
Well pads in this area are likely to be smaller than that. 

 Impacts may occur as a result of flooding, which is known to have caused spills, and which could be 
difficult to clean and remediate due to the action of the flood. 

The Los Angeles County 2008 EIR (Los Angeles Department of Regional Planning, 2008) has the following 
mitigation measures for water resources and concluded that with these measures in place the water 
quality impact would be mitigated to less than significant: 

 WR.1-1 The oil field operator shall maintain and implement a construction Storm Water Pollution Pre-
vention Plan that has been inspected by the Los Angeles Regional Water Quality Control Board. This 
plan is a requirement of the Oil Field NPDES permit. 
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 WR.1-2 The oil field operator shall maintain and implement a Spill Prevention, Control and Counter-
measures Plan that is acceptable to the California Division of Oil, Gas, and Geothermal Resources 
and/or the U.S. Environmental Protection Agency. 

 WR.2-1 The oil field operator shall install one groundwater monitoring well in the vicinity of each sur-
face water retention basin that is permitted by the RWQCB, and implement a revised groundwater 
quality monitoring program, consistent with the requirements of the Los Angeles Regional Water 
Quality Control Board and Los Angeles County Public Works, Geotechnical and Hazardous Materials 
Engineering Division. The wells shall be completed to the base of the permeable, potentially water-
bearing, alluvium, Lakewood Formation, and San Pedro Formation, and to the top of the underlying, 
non-water bearing Pico Formation, as determined by a California-registered Professional Geologist. 

In the event that a release of wastewater or petroleum is detected in these monitoring wells, remedi-
ation shall be completed to the satisfaction of the Los Angeles Regional Water Quality Control Board 
and Los Angeles County Public Works, Geotechnical and Hazardous Materials Engineering Division. 

 WR.2-2 The oil field operator shall annually implement mechanical integrity tests of injection well, idle 
oil well, and active oil well casing and annular seals, as specified in California Code of Regulations 
Title 14, Division 2, Sections 1723.9 and 1724.10, and as approved by the California Division of Oil, 
Gas, and Geothermal Resources. In the event that integrity tests indicate that well casing or annular 
seals have degraded, repairs and other remedial actions shall be made that meet California Division of 
Oil, Gas, and Geothermal Resources requirements. 

 WR.3-1 Prior to new grading and construction, a site-specific hydrologic analysis shall be completed to 
evaluate anticipated changes in drainage patterns and associated increased runoff at the site associ-
ated with grading and loss of vegetated, sandy, permeable ground areas. The analysis shall be com-
pleted consistent with Standard Urban Stormwater Mitigation Plan regulations, as specified in the Los 
Angeles County Department of Public Works Hydrology Manual (Los Angeles County Department of 
Public Works, 2006). The analysis shall include, but not be limited to a comparison of expected runoff 
and design capacities of existing and proposed (if necessary) retention basins, which shall be designed 
such that there is no net increase in surface water runoff from the project site. The hydrologic analysis 
shall be completed by a California Registered Civil Engineer and approved by the Los Angeles County 
Department of Public Works, Water Resources Division. 

 WR.4-1 The Operator shall develop and deliver to the Los Angeles County Director of Planning and 
Director of the Los Angeles County Public Works, Geotechnical and Hazardous Materials Engineering 
Division, for review and approval, a Water Management Plan, which shall include Best Management 
Practices and water conservation measures, including, but not limited to the use of a drip irrigation 
system and the use of reclaimed water and surface runoff retention basin water for reinjection, dust 
suppression, and landscaping uses, as available. The Operator shall make changes to the Water Man-
agement Plan if requested by the Los Angeles County Director of Planning and Director of the Los 
Angeles County Public Works, Geotechnical and Hazardous Materials Engineering Division. 

The Surface Water Protection Standard requires a setback of 100 feet from mapped surface water 
resources unless such a setback cannot feasibly be achieved or is unnecessary to avoid significant effects 
on potentially affected water bodies. 

Additionally, Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan) from EIR Sec-
tion 10.15.5, requires a SWPPP for all new construction regardless of size, and for well stimulation treat-
ments, expanding the construction compliance threshold from one acre to all new construction related 
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to well stimulation, thereby ensuring no significant construction impact for all well stimulation, based on 
the threshold of no violation of water quality standards. 

Mitigation Measure SWR-1b (Surface Water Protection) requires mapping of any perennial, ephemeral, 
or intermittent water bodies within 300 feet of the proposed well stimulation treatment and proposed 
surface disturbance areas, as well as descriptions of the expected drainage patterns at the location of 
the proposed well stimulation treatment. The nearby presence of surface water is to be addressed in 
the site layout design, Stormwater Pollution Prevention Plan, worker training, spill contingency and 
response plans, and site restoration plans. A 100-foot setback from active flow or open water is required 
unless such a setback cannot feasibly be achieved or is unnecessary to avoid significant effects on poten-
tially affected water bodies. This mitigation measure will reduce the potential for spills to reach and 
contaminate surface waters by providing additional protections for operations within 300 feet of a 
water body, and a 100-foot buffer between well stimulation activities and open surface waters or active 
flows. 

Mitigation Measure SWR-1cb (Provide Adequate Flood Protection) from EIR Section 10.15.5, requires a 
flooding plan for stimulation treatment operations and for all new wells created for stimulation treat-
ment. Because the protection is required for a 100-year flood, which is an accepted nationwide standard 
of protection for life and property due to flooding, the impact is considered mitigated. 

With implementation of the measures identified in the Los Angeles County 2008 EIR, as well as imple-
mentation of Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan), SWR-1b (Sur-
face Water Protection), and Mitigation Measure SWR-1c (Provide Adequate Flood Protection), Impact 
SWR-1 would be less than significant (Class II) 

Mitigation Measure SWR-1a (Require Stormwater Pollution Prevention Plan), and Mitigation Measure 
SWR-1b (Provide Adequate Flood Protection), Impact SWR-1 would be less than significant (Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Surface Water Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1c Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

Impact SWR-2. Substantially alter 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 on- or off-site 

Impact SWR-2 applies to the Inglewood Oil and Gas Field as described in EIR Section 10.15.4 and 
10.15.5.1, and as further described below. 

The Inglewood Oil and Gas Field ground surface is highly vulnerable to erosion due to the steep terrain 
and substantial disturbance by past activities. It is likely that new wells within this oil field will disturb 
sediments that could be washed into Centinela and Ballona Creeks. 

The six existing retention basins at key points within the Inglewood Oil and Gas Field are designed to 
prevent pollutants, which would include disturbed sediments in the runoff, from exiting the oil field. 
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The Los Angeles County 2008 EIR (Los Angeles Department of Regional Planning, 2008) has the following 
mitigation measures for erosion and sedimentation and concluded that with these measures in place 
the erosion and sedimentation impact would be mitigated to less than significant: 

 GR.5-1 The construction Stormwater Pollution Prevention Plan required by NPDES General Permit 
No. CAS00002 shall be updated prior to new construction activities as required by the Los Angeles 
Regional Water Quality Control Board. 

 GR.5-2 Prior to new construction, the Oil Field Operator shall develop an Erosion Control Plan that 
details the Best Management Practices that will be used on the site to control erosion. The plan, 
which shall be delivered to the Los Angeles County Director of Planning for review and approval, 
should include measures such as: 

– Graded areas shall be stabilized with riprap (i.e., crushed stone) or other ground cover as soon as 
grading is completed. The surface of slopes shall be roughened during the construction period to 
retain water, increase infiltration, and facilitate establishing vegetation. Tracked machinery shall be 
operated up and down (parallel with) slopes to leave horizontal (perpendicular) depressions in the 
soil, which run across the slope, on the contour. 

– Slope breaks, such as diversions, benches, or contour furrows shall beconstructed to reduce the 
length of cut-and-fill slopes, thus limiting sheet and rill erosion and preventing gully erosion. 

– Sediment barriers shall be used around construction areas to retain soil particles on-site and reduce 
surface runoff velocities during rainfall events. Sediment barriers could include straw bales, silt 
fences, and gravel and earth berms. Silt fences shall be placed on slope contours in areas where 
shallow overland flow is anticipated. 

– Temporary and permanent drainages shall be employed, as necessary, to reduce slope erosion and 
prevent damage to construction areas. Sheet flow across or toward a disturbed area shall be inter-
cepted and conveyed to a low to moderate gradient (1 to 5 percent slope) sediment basin, erosion-
resistant drainage channel, or a level, well-vegetated area. Drainages would include swales, diversion 
dikes, and slope drains. 

– Waterbars, rolling dips, and outsloping roads shall be constructed as part of new road construction 
to disperse runoff and reduce the erosive forces associated with concentrated flows. 

– Newly exposed soil areas, especially sloped areas, shall be revegetated using native vegetation, in 
consultation with local biologists familiar with native species that would best control erosion, while 
maintaining fire standards at the site. The effectiveness of the revegetation shall be monitored and 
measured by sampling stormwater flowing across the revegetation area in its present condition and 
then annually (three rain events a year) subsequent to revegetation. 

Mitigation Measure SWR-2a (Implement Erosion Control Plan) would ensure the use of best manage-
ment practices for erosion control during construction and during subsequent operation of the oil and 
gas field. Mitigation Measure SWR-2a requires that no sediment from the site reach surface waters in 
excess of the existing condition, no induced gully or rill formation, and no induced bank erosion. With the 
implementation of Mitigation Measure SWR-2a and the performance standards therein, as well as imple-
mentation of the mitigation measures in the Los Angeles County 2008 EIR described in Impact SWR-21, 
impacts would be less than significant (Class II). 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 
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Impact SWR-3 Substantially diminish surface water quantity. 

The Inglewood Oil and Gas Field area is within the area served and supplied by the Metropolitan Water 
District of Southern California, and the Los Angeles Department of Water and Power. The impact analysis 
and discussion in EIR Sections 10.15.4 and 10.15.5.1 for Impact SWR-3 applies. 

Total water use for well stimulation at the Inglewood Oil and Gas Field would be less than 37.4 acre-feet 
per year. This amount is very small in comparison to the total water demand supplied of the MWD alone 
(roughly 4,000,000 acre-feet annually) and is well within the long-term surplus predicted by MWD. 
Within that context, it is unlikely the increased water use would be felt under normal conditions or that 
local well stimulation water use would add to local shortages such that there would be a need for new 
or expanded water entitlements, or the need for new or expanded water treatment facilities. 

With recent State Water Project cutbacks, continuing drought, population change, and potential 
changing climate, long-term shortages could occur that would need to be addressed with water 
resources allocation planning. The Water Recycling Standard (EIR Section 7.5.1) requires the maximum 
feasible use of recycled water and/or saline groundwater for well stimulation. The purposes of this 
standard are to require a good faith effort to identify any recycled water or saline groundwater poten-
tially available for use in well stimulation treatment; to require the proposed well stimulation treatment 
to use any such available source to the maximum extent feasible; and to ensure that the proposed 
strategy will not cause adverse effects on drinking water sources or the environment. With implementa-
tion of this standard, Mitigation Measure SWR-3a (Ensure Adequate Water AvailabilityMaximize 
Recycled Water Use), as well as implementation of the mitigation measures in the Los Angeles County 
2008 EIR described above, Impact SWR-3 would be less than significant (Class II) as described in EIR Sec-
tion 10.15.5.1. 

MM SWR-3a Ensure Adequate Water AvailabilityMaximize Recycled Water Use. (Full text in EIR Sec-
tion 10.15.5.) 

Impact SWR-4 Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, or 
exposing people or structures to flooding 

Significant impacts related to flooding in Inglewood Oil and Gas Field are unlikely. The field is not in a des-
ignated floodplain and local drainage within the field caused by fewer than 20 new wells per year is unlikely 
to cause significant flooding due to the small size of the pads (total 4 to 8 acres new pads per year). If the 
floodplain were revised due to changing climatic conditions, There is a potential, to which Los Angeles 
County Mitigation Measure WR.3 1 applies, for generation of increased runoff due to proposed 
activities. Mitigation Measure SWR-1b and mitigation measures already in place by the Los Angeles 
County 2008 EIR described above, would ensure that Impact SWR-4 would be less than significant 
(Class II). 

MM SWR-1b Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

11.15.5.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field proposed action would include only a few wells (typically between two and 
four) to be drilled per year, all of which would be hydraulically fractured. No well stimulation treatments 
will be requested for any already existing wells within the field. All of these new wells receiving well stim-
ulation treatments would be in the Monterey Formation. Maximum total water use would be 7.48 acre-
feet per year, with minimum projected use 0.04 acre-feet per year (see Table 7.3-4). Acid matrix stimula-
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tion and acid fracturing are not anticipated to be used for well completion during future operations 
within the Sespe field. 

Impact SWR-1 Violate water quality standards or waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise substantially degrade or diminish 
surface water quality. 

There are no surface water reservoirs in or downstream of the Sespe Oil and Gas Field. However, there 
are impaired water bodies that could be directly affected, including Sespe Creek and Pole Creek, as well 
as Hopper Creek and the Santa Clara River downstream of the field. It is not known at this time which spe-
cific compounds will be used in the Sespe Oil and Gas Field wells. If introduced to surface water in suffi-
cient quantities, hydraulic fracturing fluid additives would contribute to the contamination and 
impairment of existing streams. Due to the high density of the stream network, spilled material would 
have relatively short travel distances to reach surface water channels, and it is possible that surface 
spills could cause substantial local disruptions of water quality. 

Sespe Creek recharges the groundwater used by downstream municipalities. There is a possibility of 
contaminated surface water entering the groundwater and being used by the City of Fillmore or 
downstream users. Because of the steep terrain, most wells are located well above the level of the 
streams. Consequently, impacts to water quality related to riverine flooding of well sites are expected to 
be negligible. However, localized runoff could potentially overwhelm any onsite ponds or sumps or 
otherwise transport well pad contaminants into watercourses. 

The Los Padres National Forest completed an Environmental Impact Statement covering oil and gas 
leasing within the National Forest (USDA, 2005). This EIS, which covers Forest Service land or approxi-
mately 12,218 acres (roughly three fourths) of the Sespe field (EIR Section 11.16.3.3), identified the fol-
lowing impacts: 

 Sediment loading of stream channels due to the earthwork associated with site construction; 

 Introduction of pollutants via spills and releases to surface water from oil and produced water treat-
ment; storage and handling facilities; sanitary facilities; oil and produced water transportation facili-
ties (trucks, pipelines); and oil, produced water, and drilling fluids. 

 Water used during the early development of a field could have a short-term adverse effect on local 
stream flow; and secondary effects on downstream water use due to changes in water quantity or 
quality. 

The National Forest EIS concluded that the use of the BMPs, as well as applicable laws and regulations 
outlined in EIR Chapters 7 and 2 and Section 10.15, will control potential impacts to surface water, 
keeping them to a less than significant level. Forest Service BMPs are outlined in the Forest Service Soil 
and Water Conservation Handbook (USDA, 2011) and include a plan of operation, compliance with exist-
ing regulations including the California Water Code Section 13050, filing a report of waste discharge with 
the appropriate RWQCB, compliance with the Clean Water Act, an environmental evaluation, a reclama-
tion bond, special use permits, road use permits, and erosion control measures. 

The Surface Water Protection Standard requires a setback of 100 feet from mapped surface water 
resources unless such a setback cannot feasibly be achieved or is unnecessary to avoid significant effects 
on potentially affected water bodies. Although Mitigation Measure SWR-1a (Require Stormwater Pollu-
tion Prevention Plan), and Mitigation Measure SWR-1b (Provide Adequate Flood Protection) apply and 
will provide protection as described in EIR Section 10.5.5, tThe steepness of the terrain within the Sespe 
Oil and Gas Field, and the relatively short distances between well pads and active surface flow, mean 
there is a potential for accidental spills of hydraulic fracturing fluid additives and flowback fluids to move 
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quickly down slope and into surface waters despite best efforts at containment. Contamination of sur-
face waters discharging to Sespe Creek could affect the drinking and municipal water supply of the City 
of Fillmore through infiltration of Sespe Creek water to the groundwater. 

Therefore, an additional, site-specific mitigation measure is proposed for Sespe Oil and Gas Field, Miti-
gation Measure SWR-1bd, in addition to other protections for streams within 300 feet of a well stimula-
tion operation,. Mitigation Measure SWR-1d (Protect Surface Water) would limits hydraulic fracturing 
and injection operations within 100-feet of a stream channel to the dry season when there are no flows 
present in adjacent streams. This would, thereby minimizeing the opportunity for contaminants to be 
carried into surface waters by runoff. Limiting these activities to the dry season is considered effective, 
since the entire hydraulic fracturing operation generally takes only a few days, and the local climate 
includes long periods of predictably dry weather. In support of this, a study monitoring hydraulic 
fracturing in the Inglewood area found no contamination of surface water from hydraulic fracturing for 
the reason there was no surface water runoff during the hydraulic fracturing (Los Angeles County Depart-
ment of Regional Planning, 2012). The summer months of June, July, and August have only about 0.2 
inches precipitation total, on average, at the Sespe Oil and Gas Field, and it would be feasible to sched-
ule well stimulation treatments such that the chance of runoffrain is near zero, especially in smaller 
watersheds. With the implementation of mitigation measures, impacts would be less than significant 
(Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Provide Adequate Flood ProtectionSurface Water Protection. (Full text in EIR Section 
10.15.5.) 

MM SWR-1c Protect Surface WaterProvide Adequate Flood Protection. (Full text in EIR Section 
10.15.5.) 

Impact SWR-2 Substantially alter 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 on- or off-site. 

Impact SWR-2 applies as described in EIR Section 10.15.5. Should future wells be constructed for 
hydraulic fracturing on new well pads requiring new access roads, localized erosion and siltation to sur-
face waters could be substantial due to the steep and naturally erodible terrain in the Sespe Oil and Gas 
Field. 

Mitigation Measure SWR-2a (Implement Erosion Control Plan) would ensure the use of best manage-
ment practices for erosion control during construction and during subsequent operation of the oil and 
gas field. Mitigation Measure SWR-2a requires that no sediment from the site reach surface waters in 
excess of the existing condition, and that there be no induced gully or rill formation or induced bank ero-
sion. With the implementation of Mitigation Measure SWR-2a and the performance standards therein, 
and the implementation of Mitigation Measure SWR-1d, which would require well stimulation treatments 
to be conducted in the dry season, impacts would be less than significant (Class II). 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1d Protect Surface Water. (Full text in EIR Section 10.15.5.) 
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Impact SWR-3 Substantially diminish surface water quantity. 

The Watersheds Coalition of Ventura County (Watersheds Coalition of Ventura County, 2014) lists 54 sepa-
rate water purveyors in the Santa Clara River Valley adjacent to which the Sespe Oil and Gas Field lies. Any 
of these could provide water to the oil field. The Goodenough Mutual Water Company, the Fillmore Irriga-
tion Company, the Brownstone Mutual Water Company, and the City of Fillmore are the nearest to the oil 
field, although it is not known at this time which, if any of these, would provide water. 

Total water use of less than 7.48 acre-feet per year for well stimulation at the Sespe Oil and Gas Field is 
well within the 25,000-acre-foot long-term (year 2020 to 2035) yearly surplus predicted by the Water-
sheds Coalition of Ventura County (Watersheds Coalition of Ventura County, 2014) and in this context is 
unlikely to have an adverse impact on water supply or add to local shortages such that there would be a 
need for new or expanded water entitlements, or a need for new or expanded water treatment facili-
ties. Nevertheless, should the current drought continue, or with population change and potential 
changing climate, long-term shortages could occur that would need to be addressed with water 
resources allocation planning. The Water Recycling Standard (EIR Section 7.5.1) requires the maximum 
feasible use of recycled water and/or saline groundwater for well stimulation. The purposes of this 
standard are to require a good faith effort to identify any recycled water or saline groundwater poten-
tially available for use in well stimulation treatment; to require the proposed well stimulation treatment 
to use any such available source to the maximum extent feasible; and to ensure that the proposed 
strategy will not cause adverse effects on drinking water sources or the environment. With implementa-
tion of this standard and Mitigation Measure SWR-3a (Ensure Adequate Water AvailabilityMaximize 
Recycled Water Use), Impact SWR-3 would be less than significant (Class II) as described in EIR Section 
10.15.5.1. 

MM SWR-3a Ensure Adequate Water AvailabilityMaximize Recycled Water Use. (Full text in EIR Sec-
tion 10.15.5.) 

Impact SWR-4 Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, or 
exposing people or structures to flooding. 

Impact SWR-4, as described in EIR Section 10.15.4, applies to the Sespe Oil and Gas Field. The steepness 
of the terrain results in narrow floodplains and most oil wells are located well above the stream beds. 
The anticipated future well pad development (four per year for a total of about four to 12 acres distur-
bance per year) is unlikely to substantially change flood peaks within the context of the Sespe Creek and 
Santa Clara River watersheds, which are many times larger (approximately 207,700 acres for Sespe Creek 
and more than one million acres for the Santa Clara River). With implementation of Mitigation Measure 
SWR-1b (Provide Adequate Flood Protection), Impact SWR-4 would be less than significant (Class II). 

MM SWR-1b Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 
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11.15.6 Impact Significance Summary 

Table 11.15-1. Summary of Impacts and Mitigation Measures – Surface Water Resources 
Impact SWR-1. Violate water quality standards or waste discharge requirements, provide substantial additional 
sources of polluted runoff, or otherwise substantially degrade or diminish surface water quality 
Wilmington Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 
SWR-1cb: Provide Adequate Flood Protection 

Inglewood Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) Implement mitigation measures in the Baldwin Hills CSD Final EIR (LA County 2008)Los 

Angeles County 2008 EIR for field. 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-1cb: Provide Adequate Flood Protection 

Sespe Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 
SWR-1cb: Provide Adequate Flood Protection 

Impact SWR-2. Substantially alter 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 on- or off-site 
Wilmington Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-2a: Implement Erosion Control Plan 
Inglewood Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) Implement mitigation measures in the Baldwin Hills CSD Final EIR (LA County 2008)Los 

Angeles County 2008 EIR for field. 
SWR-2a: Implement Erosion Control Plan 

Sespe Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-2a: Implement Erosion Control Plan 

SWR-1d: Protect Surface Water 
Impact SWR-3. Substantially diminish surface water quantity. 
Wilmington Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-3a: Ensure Adequate Water Availability 
Inglewood Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) Implement mitigation measures in the Baldwin Hills CSD Final EIR (LA County 2008)Los 

Angeles County 2008 EIR for field. 
SWR-3a: Ensure Adequate Water Availability 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.15 SURFACE WATER RESOURCES 

June 2015 11.15-20 Final EIR 

Table 11.15-1. Summary of Impacts and Mitigation Measures – Surface Water Resources 
Sespe Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-3a: Ensure Adequate Water Availability 
Impact SWR-4. Create flood hazard by substantially altering existing drainage patterns, substantially increasing the 
rate or amount of surface runoff, impeding or redirecting flood flows, or exposing people or structures to flooding    
Wilmington Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-1b: Provide Adequate Flood Protection 
Inglewood Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) Implement mitigation measures in the Baldwin Hills CSD Final EIR (LA County 2008)Los 

Angeles County 2008 EIR for field. 
SWR-1b: Provide Adequate Flood Protection 

Sespe Oil and Gas Field  
Impact Significance  Class II 
Mitigation Measure(s) SWR-1b: Provide Adequate Flood Protection 
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11.16 Land Use and Planning 

11.16.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Land Use and Planning. EIR Section 11.16.2 presents relevant regulations and standards 
associated with this analysis. EIR Section 11.16.3 provides a description of the affected environment for 
Land Use and Planning that is associated with the fields. EIR Section 11.16.4 provides the impact meth-
odology and criteria used for this analysis, and EIR Section 11.16.5 describes the impacts associated with 
well stimulation treatments in these three fields, including proposed mitigation measures. EIR Section 
11.16.6 provides a summary of the impacts identified and their significance, as detailed in EIR Section 
11.16.5. Please refer to EIR Section 12.2.16 for the Land Use and Planning evaluation of the project’s 
alternatives, and EIR Section 13.18 for the evaluation of cumulative impacts associated with Land Use 
and Planning. The scoping comments that were received on the EIR as related to Land Use and Planning 
that have been considered in this analysis are identical to those summarized in EIR Section 10.16.1 (Land 
Use and Planning, Introduction). Any relevant discussions and analyses in EIR Section 10.16 are incorpo-
rated herein to support conclusions about the significance of impacts in the Wilmington, Inglewood, and 
Sespe Oil and Gas Fields. 

11.16.2 Regulatory Setting 

The following discussion is specific to adopted planning documents that apply to the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. EIR Section 11.16.3 provides the land use and zoning designations 
that are applicable, and EIR Section 11.16.4 provides a consistency analysis with the laws, ordinances, 
regulations and standards that apply to oil and gas development within the Wilmington, Inglewood, and 
Sespe fields. Although staff does its best to ascertain consistency with local and regional plans, staff rec-
ognizes the ultimate decision regarding consistency lies with the Lead Agency. 

11.16.2.1 Study Region 1: Wilmington Oil and Gas Field 

California Coastal Act of 1976 

The Coastal Act establishes a comprehensive approach to govern land use planning along the entire Cali-
fornia coast. The Coastal Act also sets forth the policies (PRC Section 30200 et seq.) that govern the Cali-
fornia Coastal Commission’s review of permit applications and Local Coastal Programs and Plans. In the 
case of energy facilities, Section 30600 of the Coastal Act states: “(a) Except as provided in subdivision 
(e), and in addition to obtaining any other permit required by law from any local government or from 
any State, regional, or local agency, any person, as defined in Section 21066, wishing to perform or under-
take any development in the coastal zone, other than a facility subject to Section 25500, shall obtain a 
coastal development permit.” Please refer to EIR Section 3.6 (Other Relevant Statutory Schemes, Cali-
fornia Coastal Act) for the full text of those policies of the Coastal Act that apply specifically to oil and 
gas development within the Coastal Zone. 

Port of Long Beach Master Plan, Update 1990 

The Port of Long Beach’s (Port) 1990 Update to the Master Plan is an amendment to the 1978 and 1983 
Port Master Plans. One of the purposes of this Master Plan is to provide a planning tool to guide future 
port development. Section V of the Master Plan provides Plan Elements which includes an Oil Produc-
tion and Operations Element. This element provides planning goals, and recommendations/implementa-
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tion program for issues such as well abandonment and subsidence. The following are recommendations/
implementation programs within the element that apply to the project: 

1) Well Abandonement 

a) The Port shall actively pursue the abandonment or relocation of critical oil well locations nec-
essary for port-related development. 

b) The Port recommends that the City of Long Beach revise its oil drilling permit fees and proce-
dures to ensure more timely abandonment of idle wells and the proper clean-up of site contami-
nation resulting from oil well activities. 

2) Retaking of Surface Access 

a) The Port should maintain its interest in converting or consolidating oil operating areas into 
“Primary port” uses, consistent with the goals to maximize the efficiency of port lands for mari-
time related uses. 

3) Abandonment Costs 

a) The Port recommends that the oil field operators collectively initiate development of their own 
plan to set policies and establish appropriate levels of funding to deal with well abandonment 
and subsidence control. 

5) Outer Continental Shelf (OCS) 

a) Discourage OCS tract leases in established shipping lanes and the vessel precautionary areas 
near the entrance to the Long Beach Harbor. 

b) Consolidate, as much as possible, OCS land-based activities so that the maximum efficiency of 
primary port activities within the Long Beach Harbor District can be achieved. (POLB, 1990) 

Port of Los Angeles Master Plan, Comprehensive Update 2014 

The Port Master Plan establishes policies and guidelines to direct the future development of the Port. 
The Plan was originally adopted and certified in 1980 in conformance with the policies of the California 
Coastal Act. The major objectives of the Plan are to develop the Port in a manner that is consistent with 
federal, state, county and city laws; to integrate economic, engineering, environmental and safety con-
siderations into the Port development process; to promote the orderly long-term development and 
growth of the Port; to allow the Port to adapt to changing technology, cargo trends, regulations, and 
competition from other U.S. and foreign seaports (POLA, 2014). This Plan includes the following policies 
that are consistent with the Coastal Act and ensure that the intent of the Act is carried out in the imple-
mentation of the Plan: 

7.0 Coastal Development Permit Policies 

7.2 Policies 

7.2.1 Policy 1: Land Use (California Coastal Act Sections 30250, 30255, 30701 and 30220) 

Policy 1.1 – Develop new commercial or industrial projects within, contiguous with, or in close prox-
imity to existing developed areas able to accommodate it with adequate public services. (Cali-
fornia Coastal Act Section 30250) 

Policy 1.2 – Protect coastal areas for port-related developments and water dependent develop-
ments. (California Coastal Act Section 30255) 
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7.2.6 Policy 6: Tanker Terminal Safety (California Coastal Act Section 30707, 30232 and 30261) 

Policy 6.2 – Protection against the spillage of crude oil, gas, petroleum products, or hazardous sub-
stances shall be provided in relation to any development or transportation of such materials. Effec-
tive containment and cleanup facilities and procedures shall be provided for accidental spills that do 
occur. (California Coastal Act Section 30232 30261) 

Long Beach Local Coastal Program 

The City of Long Beach Local Coastal Program (LCP) was by the adopted and certified by the California 
Coastal Commission in 1980 (LBC, 1980). The Appendix to the LCP provides the detailed policy statement 
as adopted by the LCP Advisory Committee, which includes the Oil Drilling Policies for oil operations within 
the LCP. As stated in this Appendix, these policies are revisions to the City’s Oil Code as the Advisory 
Committee required additional regulations when oil drilling occurs near or next to homes. The policies 
address the following issues: 

I. Neighborhood Preservation 

It is the intent of these mitigating measures to regulate the drilling and redrilling for and the produc-
tion of petroleum so that these activities may be conducted in harmony with other uses of land 
within this City; to encourage the orderly development of the General Plan; and to minimize the eco-
nomic effect of lessening land values in areas wherein drilling and redrilling for the production of 
petroleum constitutes an activity which is at variance with the land use. The Department of Oil Prop-
erties shall diligently pursue the feasibility of consolidating and unitizing any or all oil operations 
within the Coastal Zone to maintain sensitive land use areas. The City should locate wells intended 
for drilling tmder Marine Stadium in the existing City site at the southwest corner of Davies Bridge 
and Marina Drive, not from Parcel 32 in SEADIP. 

II. Safety 

In order to maintain adequate fire safety standards, it is recommended that nowhere in the Coastal 
Zone should safety standards lower than the Uniform Fire Code be allowed. 

III. Noise 

In order to promote the policies of CEQA, the Coastal Act, the City and the intent of the Oil Code in 
residential areas in the coastal zone where oil extraction is a permitted use, mitigating measures are 
included to mitigate the adverse effects of noise. The following are the types of measures that are 
included (the full text of the measures are in the Oil Drilling Policies section of the Appendix): 

A. Drill Site Preparation, Abandonment and Major Maintenance 

B. Drilling or Redrilling Operations 

C. Production Operations 

D. Vibration 

V. Air Quality 

In residential areas, prior to commencement of any drilling operations all private roads used for 
access to the drill site and the drill site itself must be paved to City driveway standards to minimize 
dust and other particulate matter. 
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VI. Visual Quality 

In order to mitigate and upgrade adverse conditions of existing oil sites and new drilling sites located 
in the coastal zone and impacting residential communities, the LCP proposes that the current oil ordi-
nance protects visual quality with the following type of measures (the full text of the measures are in 
the Oil Drilling Policies section of the Appendix): 

A. Landscaping, irrigation and fencing 

B. Specific landscaping requirements 

VII. Traffic 

Applicant shall use prescribed street routes for access to and from drill site. 

A. In the interest of preserving the character of the residential area and property values, as well 
as the requirement for consolidation of oil activities in the coastal zone, access to and egress 
from all oil operations in the coastal zone be limited to the use of streets specified in permits for 
operations. Access to oil operations need not impact residential streets. In the SEADIP area, Bell-
flower Boulevard, Pacific Coast Highway, Loynes westerly extension, and Eliot Street should carry 
oil trucks involved in oil operations. 

B. All driveway access roads shall be of sufficient length to allow all trucks and machinery to 
enter, depart, and park without impacting public streets. 

C. Gates of access roads shall be kept closed and be placed a sufficient distance from the public 
street so that all entering and departing vehicles and machinery can safely stop to secure such 
gate without extending onto the shoulder of any public street. 

D. Any violation of these mitigating conditions shall carry substantial fines and continued viola-
tions shall result in revocation of operating permits. 

In addition to the Oil Drilling Policies, the following community plan includes an oil-related regulation: 

Southeast Area (SEADIP) Community Plan 

10. New oil drilling from City-owned property in SEADIP shall be permitted on only two sites: In Parcel 
Q at the northeast end of Marine Stadium; at the southwest corner of Second Street and Marina 
Drive (Amendment No. 1f). 

General Plans 

A general plan is a basic planning document and acts as a blueprint for development regional and local 
government agencies. Every county and city within California is required by State law to adopt a general 
plan with seven mandatory elements: land use, circulation, housing, conservation, open space, noise, 
and safety. Depending on a community’s specific needs, general plans may also contain special topics, 
such as energy, local coastal plans, waste management, hazardous waste, seismic hazards, floodplain 
management, or airport land use. The following general plans apply to the Wilmington Oil and Gas Field: 

City of Los Angeles General Plan. This plan includes 13 elements with adoption dates from 1968 to 
2014. The Land Use Element is divided into 35 community plans. The Wilmington Oil and Gas Field is 
within the Wilmington–Harbor City Community Plan. 
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 Wilmington–Harbor City Community Plan (LAC, 1999) 

3-1.4 Land use compatibility should be achieved by including environmental protection standards 
and health and safety requirements in the design and operation of industrial facilities, including the 
following measures: 

• Mitigation measures for the handling, storage or transfer of dry bulk commodities for the pur-
poses of reducing the potential of explosion or fire, and reducing the emission of dust or other 
particulate matter to insignificant levels. 

• Strict compliance with all applicable air quality standards. These standards include that all parking 
areas, driveways and storage areas be paved to relieve dust. 

• Measures to abate noise, odors and chemical discharges in the site design of industrial facilities. 

• Small-scale, on-site treatment and disposal of industrial hazardous wastes and mobile hazardous 
waste treatment services as effective alternatives to centralized treatment and disposal facilities 
and the inherent transportation risks associated with the latter. 

• When a facility is proposed which will involve on site treatment and disposal of industrial hazard-
ous wastes and mobile hazardous waste treatment services, and the handling, transfer of storage 
of commodities categorized by law as hazardous, it is the policy to require an analysis of risk prob-
lems which may arise within the facility itself and which may affect adjacent facilities or areas be 
made and the results used in locating, designing, constructing and regulating the operation of the 
proposed facility. 

• Energy conservation in site and architectural designs, and internal energy management programs 
to minimize overall energy consumption. 

3-5.1 Regulate oil extraction activities and facilities in such a manner to enhance their compati-
bility with the surrounding community. 

Program: All oil drilling sites and operations subject to discretionary review under Sec. 13.01 of 
the Los Angeles Municipal Code should be considered in terms of compliance with the Plan’s 
objectives and policies regarding oil extraction activities. 

3-5.2 In residential areas, require that existing and new oil well sites observe attractively landscaped 
and well maintained front yard setbacks, be enclosed by fencing along the lot lines (except for the 
landscaped front yard portions), and have freshly painted oil equipment maintained at all times. 

Program: Petroleum operators participate in a required program of beautification and mainte-
nance of drilling sites, with priority given to wells in residential areas, followed by beautification 
of wells in commercial and industrial areas. 

3-5.3 Require, after January 1, 2000, that all drilling sites and oil production activities comply with 
the rules and regulations pertaining to urbanized areas. Alternatively, in the case of drilling sites and 
other oil production activities within a previously established drilling district, such sites and activities 
shall comply by January 1, 2000 with an Ordinance to be initiated which will (a) govern the mainte-
nance and landscaping of drilling sites and other oil production activities; and (b) provide a program 
for the abandonment of drilling sites that no longer serve a useful function. 

Program: The Plan supports the initiation of an ordinance to implement the above policies. 

3-5.4 Seek the consolidation of surface oil extraction operations to free land for other uses, where 
feasible, to increase compatibility between oil operations and other land uses 
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Program: Petroleum operators periodically review, in association with their facility consolidation 
efforts, the possible elimination of oil wells not required for the future operation of the oil field. 
Also, petroleum operators and local government officials jointly study the feasibility of consoli-
dating surface oilfield operations. City of Carson General Plan, adopted 2004 

 Land Use Element (Carson, 2004) 

LU-7.3 Promote the use of buffers between more intensive industrial uses and residential uses. 

LU-7.4 Through the discretionary review process, ensure that the siting of any land use which han-
dles, generates, and/or transports hazardous substances will not negatively impact existing sensitive 
receptor land uses. 

LU-7.5 Monitor existing uses, and carefully review all new proposals to expand intensive commercial 
and industrial uses. 

City of Long Beach General Plan (adoption dates of Elements range from 1973 to 2013). 

Open Space and Recreation Element (LBC, 2002) 

Policy 2.3 Manage oil, water and natural gas extraction sites and operations to extend the life of the 
resources 

Zoning Ordinances and Land Use Designations 

Local county or city zoning codes set forth detailed requirements that implement the general plan poli-
cies at the level of the individual parcel of land. The zoning code presents development standards for 
different land uses, and identifies which uses are allowed in the various zoning districts of a jurisdiction. 
California law requires the county or city zoning codes to be consistent with the jurisdiction’s general 
plan. The following zoning ordinances apply to the Wilmington Oil and Gas Field: 

 City of Los Angeles Municipal Code – Chapter I, Article 2 Specific Planning – Zoning – Comprehensive 
Zoning Plan. Includes Banning Park Historic Overlay Zone in Wilmington. 

 City of Carson Municipal Code – Article IX, Planning and Zoning 

 City of Long Beach Municipal Code – Title 21 Zoning Regulations 
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Table 11.16-1 provides the applicable land use and zoning designations. 

Table 11.16-1. Wilmington Oil and Gas Field – Applicable Land Use Designations 

Jurisdiction Land Use Designations Zoning Designations Specific Plan / Area Plan 

City of Long Beach 
(LBC, 1989a; LBC 
1989b; LBC, 2012; 
LBC, 2014, LBC, 
1998) 

Land Use Districts (LUD): 
 Single-Family 
 Mixed Style Homes 
 Townhomes 
 Moderate Density Residential 
 High Density Residential 
 High-Rise Residential 
 Mixed Use 
 Major Commercial Corridor 
 Traditional Retail Strip 

Commercial 
 Mixed Office/Residential 
 Pedestrian-Oriented Retail 

Strip 
 General Industry 
 Restricted Industry 
 Institutional and School 
 Open Space and Park 
 Harbor/Airport 
 Rights-of-Way 

 Single-family Residential, small lot 
 Single-family Residential, standard lot 
 Two-family Residential, small lot 
 Two-family Residential, intensified development 
 Two-family Residential, standard lot 
 Two-family Residential, accessory second unit 
 Two-family Residential, large lot 
 Low-density Multi-family Residential, small lot 
 Low-density Multi-family Residential 
 Multi-family Residential, Townhouse 
 Moderate-density Multiple Residential 
 Port-Related Industrial 
 Neighborhood Pedestrian-Oriented Commercial 
 Neighborhood Commercial Automobile-Oriented 
 Neighborhood Commercial and Residential 
 Community Commercial Automobile-Oriented 
 Regional Highway Commercial 
 Community R-4-N Commercial 
 Planned Development (1, 5, 6, 21, 30 and 31) 
 Light Industrial 
 Medium Industrial 
 General Industrial 
 Port-related Industrial 
 Institutional 
 Park 
 Public Right-of-Way 

Planned Developments: 
 PD-1 Southeast Area 

Development and 
Improvement Plan 
(SEADIP) 

 PD-5 Ocean Boulevard 
 PD-6 Downtown Shoreline 
 PD-21 Queensway Bay 
 PD-30 Downtown Plan 
 PD-31 Technology Center/

Village at Cabrillo 

Port of Long Beach 
(POLB, 1990) 

City of Long Beach General 
Plan Land Use District 12 

 Port Manufacturing (MP) 
 Planned Development (PD) 

Queensway Bay Planned 
District (PD-21)  

City of Los Angeles  Limited Manufacturing/
Limited Industrial 

 Heavy Manufacturing 
 General Commercial 
 Community Commercial 
 Low Residential 
 Low Medium Residential 
 Light Manufacturing 

 Heavy Manufacturing 
 One-Family Residential 
 Two-Family Residential 
 Restricted Density Multiple Dwelling 
 Commercial 
 Public Facilities 
 Open Space  

Wilmington–Harbor City 

Port of Los Angeles 
(POLA, 2013) 

Planning Area 2 (West 
Basin/Wilmington): 
 Container 
 Liquid Bulk 
 Dry Bulk 
 Recreational Boating 
 Maritime Support 
 Institutional 
 Visitor-Serving Commercial 
 Breakbulk 
 Open Space 
 Cruise Operations 

Planning Area 3 (Terminal 
Island): 
 Container 
 Liquid Bulk 
 Dry Bulk 
 Maritime Support 
 Open Space 

No designated zoning districts   Planning Area 2 (West 
Basin/Wilmington) 

 Planning Area 3 (Terminal 
Island) 
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Table 11.16-1. Wilmington Oil and Gas Field – Applicable Land Use Designations 

Jurisdiction Land Use Designations Zoning Designations Specific Plan / Area Plan 

City of Carson 
(Carson, 2007; 
Carson, 2014a; 
Carson, 2014b) 

 Heavy Industrial 
 Light Industrial 
 Low Density 
 Medium Density 
 High Density 
 Mixed Use Residential 

General Commercial 
 Business Park 
 General Open Space 
 Public Facilities 

 Manufacturing, Heavy 
 Manufacturing, Light 
 Residential, Single Family 
 Residential, Multi-Family 
 Residential, Agricultural 
 Commercial, General 
 Commercial, Neighborhood 
 Mixed Use – Sepulveda Blvd 
 Open Space 
 D-Overlay 
 Specific Plan (SP)-6  

Monterey Pine Specific Plan 
(SP-6) 

Oil and Gas Regulations 

 City of Long Beach 

– Department of Oil Properties 

State legislation requires the City of Long Beach, as Tidelands trustee, to operate oil production 
activities in the best interest of the State. This includes maximizing the extraction of oil and gas from 
the Tidelands. The management of these oil activities is the responsibility of the Long Beach Depart-
ment of Oil Properties (DOP). (POLB, 1990) 

Oil Properties is a division under the City’s Gas and Oil Department. The Oil Properties Division has a 
Strategic Plan for the management of the oil assets, which are primarily within the Wilmington Oil 
and Gas Field in the City of Long Beach. The Strategic Plan includes visions and goals for the devel-
opment and management of oil operations. (LBGO, 2014) 

– Municipal Code, Volume I 

Title 12 (Oil Production Regulations) requires a drilling permit for the drilling or redrilling of any well, 
and a well permit for the operation or maintenance of any well for petroleum operations (LBC, 1980). 

 Port of Long Beach Port Master Plan 

– Oil and Gas Production: Areas utilized for oil and gas production, tankage and processing plants, drill-
ing sites and water injection wells. Major installations and multiple wells may exist in other land use 
areas. These areas will exist in the port until such a time as the oil and gas have been depleted, or 
have become uneconomical to produce. 

 City of Los Angeles Municipal Code, Chapter I, Article 2, Section 12.20 

– Chapter I, Article 2, Section 12.20 - Oil drilling is only permitted in the M3 Heavy Industrial Zone. 

– Chapter I, Article 3, Section 13.01 – Oil Drilling Districts where the drilling of oil wells or the produc-
tion from the wells of oil, gases or other hydrocarbon substances is permitted. 

 Port of Los Angeles Port Master Plan (POLA, 2014) 

Section 6.4.4 – Appealable Projects 

Development projects that are identified as appealable and are not exempt from a Coastal Develop-
ment Permit require a Level II Coastal Development Permit. Chapter 8, Section 30715 of the Coastal 
Act identifies the following types of development as appealable: 
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a. Developments for the storage, transmission, and processing of liquefied natural gas and crude oil in 
such quantities as would have a significant impact upon the oil and gas supply of the state or nation or 
both the state and nation. 

 Carson Municipal Code, Section 9148.2 Oil Wells (Carson, 2014b) 

Oil well drilling and subsequent operation and maintenance shall be subject to the following, except 
that, by a Conditional Use Permit or other discretionary approval, the Commission may waive or modify 
any one (1) or more of such conditions if it finds that such waiver or modification will not be materially 
detrimental to the public welfare or to the property of other persons located in the vicinity. 

A. An oil well installation may include such equipment, structures, and facilities as are necessary or con-
venient for all drilling and producing operations customarily required or incidental to usual oil field prac-
tice, including, but not limited to, the initial separation of oil, gas and water and for the storage, han-
dling, recycling and transportation of such oil, gas and water to and from the premises. This subsec-
tion does not permit refineries or absorption plants. 

B. Drilling shall not be within three hundred (300) feet of a public school, public park, hospital, long-
term health care facility, or any residence except the residence of the owner of the land on which the 
well is located and except a residence located on the land which, at the time of the drilling of the well, 
is under lease to the person drilling the well. 

C. If the drilling is within five hundred (500) feet of a public school, public park, hospital, long-term 
health care facility, or one (1) or more residences except the residence of the owner of the land on 
which the well is located and except a residence located on land which at the time of the drilling of the 
well is under lease to the person drilling the well, then: 

1. All derricks used in connection with the drilling of the well shall be enclosed with fire resistive and 
soundproofing material 

2. All drilling and pumping equipment shall be operated by muffled internal combustion engines or 
by electric motors. 

3. Materials, equipment, tools and pipe used for either drilling or producing operations at the well 
hole shall not be delivered to or removed from the drilling site except between the hours of 8:00 
a.m. and 6:00 p.m. of any day, except in case of emergency. 

11.16.2.2 Study Region 1: Inglewood Oil and Gas Field 

General Plans 

The majority of the Inglewood Oil and Gas Field is under the jurisdiction of the County of Los Angeles 
and the City of Culver City, and there are small portions of the field that are within the City of Los 
Angeles. Based on the City of Los Angeles’ land use maps, the northern edges of the field are within the 
City’s boundaries, but active oil operations do not occur within these areas so the City of Los Angeles’ 
plans, policies and regulations do not apply to the Inglewood field. As such, the following setting pro-
vides the County and City of Culver City’s applicable plans, designations and regulations that apply the 
Inglewood field: 

 County of Los Angeles General Plan, adopted 1980 (Los Angeles County, 1980) 

– Land Use Element 

Policy 4. Protect prime industrial lands from encroachment of incompatible uses. 
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Policy 5. Where appropriate, promite more intensive use of industrial sites, especially in areas 
requiring revitalization. 

Policy 6. Encourage the recycling of abandoned mineral extraction sites to recreational, industrial or 
other productive uses. 

Policy 8. Protect the character of residential neighborhoods by preventing the intrusion of incompat-
ible uses that would cause environmental degradation such as excessive noise, noxious fumes, glare, 
shadowing, and traffic. 

Policy 11. Promote planned industrial development in order to avoid land use conflicts with neigh-
boring activities. 

Policy 14. Establish and implement regulatory controls that ensure compatibility of development adja-
cent to or within major public open space and recreation areas including National Forests, the National 
Recreation Area, and State and regional parks. 

Policy 26. Protect known mineral resources reserves (including sand and gravel) from encroachment 
of incompatible land uses. 

– Conservation and Open Space Element 

Protect and conserve existing mineral resources, evaluate the extent and value of additional 
deposits, and require future reclamation of depleted sites. 

 Draft County of Los Angeles General Plan, 2014 

– Chapter 6 Land Use Element (Los Angeles County, 2014a) 

Goal LU 6: Compatible land uses that complement neighborhood character and the natural 
environment. 

Policy LU 6.5: Ensure land use compatibility in areas adjacent to mineral resources where mineral 
extraction and production, as well as activities related to the drilling for and production of oil 
and gas, may occur. 

– Chapter 9 Conservation and Natural Resources Element (Los Angeles County, 2014b) 

Goal C/NR11: Mineral extraction and production activities that are conducted in a manner that min-
imizes impacts to the environment. 

Policy C/NR 11.1: Require mineral resource extraction and production activities and drilling for 
and production of oil and natural gas to comply with County regulations and state requirements, 
such as SMARA, and DOGGR regulations. 

Policy C/NR 11.3: Require appropriate levels of remediation for all publicly owned oil and natural 
gas production sites based on possible future uses. 

Policy C/NR 11.4: Require that mineral resource extraction and production operations as well as 
activities related to the drilling for and production of oil and natural gas be conducted to protect 
other natural resources and prevent excessive grading in hillside areas. 

 City of Culver City (Culver City, 2000a) 

Policy 1.B: Protect the City’s residential neighborhoods from the encroachment of incompatible land uses 
and environmental hazards which may have negative impacts on the quality of life (such as traffic, 
noise, air pollution, building scale and bulk, and visual intrusions). 
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Zoning Ordinances and Land Use Designations 

The following zoning ordinances apply to the Wilmington Oil and Gas Field: 

 County of Los Angeles, Code of Ordinances, Title 22 Planning and Zoning (Los Angeles County, 2008) 

 The Municipal Code of the City of Culver City, Title 17 Zoning Code (Culver City, 2000b) 

Table 11.16-2 provides the applicable land use and zoning designations. 

Table 11.16-2. Inglewood Oil and Gas Field – Applicable Land Use Designations 

Jurisdiction Land Use Designations Zoning Designations Specific Plan/Area Plan 

County of  
Los Angeles 

 Open Space 
 Public and Semi-Public Facilities 
 Low Density Residential 
 Major Commercial 

 R-1 Single-Family Residence 
 A-2 Heavy Agriculture 
 M-1.5 Restricted Heavy Manufacturing 
 A-1 Light Agriculture 
 C-3 Unlimited Commercial 
 R-3 Limited Multiple Residence 
 C-2 Neighborhood Commercial 
 CPD Commercial Planned Development 

 Ladera Heights/
Viewpark – Windsor Hills 

City of  
Culver City 

 Open Space 
 Low Density Single Family 
 Low Density Two Family 
 Low Density Multiple Family 
 Medium Density Multiple Family 
 Planned Residential Development 
 Neighborhood Serving Corridor 

(commercial) 
 General Corridor (commercial) 
 Downtown (commercial) 
 Community Serving Center 

(commercial) 
 Light Industrial 
 Industrial Park 
 Industrial 

 OS Open Space 
 R1 Residential Single Family 
 R2 Residential Two Family 
 RMD Residential Medium Density Multiple 
 RHD Residential High Density Multiple 
 PD Planned Development 
 IG Industrial General 
 S Studio 
 CN Commercial Neighborhood 
 CG Commercial General 
 CD Commercial Downtown 

 Blair Hills/Baldwin Hills 
Special Study Area 

 Balona Creek Special 
Study Area 

Oil and Gas Regulations 

The City of Culver City’s draft oil drilling regulations have not been adopted by its City Council. Addition-
ally, it had been determined that the final EIR prepared for the Baldwin Hills CSD did not specifically ana-
lyze the environmental impacts of hydraulic fracturing. Consequently, there are no formally adopted 
local regulations for well stimulation treatments other than high-rate gravel packing within the field. Any 
other type of well stimulation treatment within the field would therefore need to be consistent with 
existing permit requirements. Therefore, based on the Los Angeles County Code, compliance with the 
Baldwin Hills CSD would be required for well stimulation treatments; and for development within the 
City of Culver City, an “original oil well permit” would be required for any new well stimulation treat-
ment (Los Angeles County 2008; Culver City, 2003). Acquisition of these permits would require that the 
standards set forth by each ordinance are met, which include detailed operational regulations. 

 County of Los Angeles 

22.44.142 Baldwin Hills Community Standards District – Established to provide a means of imple-
menting regulations, safeguards, and controls for activities related to drilling for and production of oil 
and gas within the oil field located in the Baldwin Hills area of the county of Los Angeles. The purpose 
of these supplemental regulations is to ensure that oil field operations are conducted in harmony with 
adjacent land uses, to minimize the potential adverse impacts of such operations, to regulate such 
operations so they are compatible with surrounding land uses, and to enhance the appearance of the 
site with landscaping and other property maintenance requirements. 
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11.16.2.3 Study Region 2: Sespe Oil and Gas Field 

Bureau of Land Management 

The BLM's management of more than 245 million surface acres and 700 million sub-surface acres of min-
eral estate provides for multiple uses of the land, including energy development. Sections of the Energy 
Policy Act that pertain to the BLM are listed below, along with recent actions and related documents 
(BLM, 2010). 

 Energy Policy Act of 2005 Sections: 

– 362 Management of Oil and Gas Leasing Programs 

 The Secretary of the interior is to ensure timely Action on Leases and Permits. 

 The Secretary shall develop and implement best management practices to improve the adminis-
tration of the onshore oil and gas leasing program under the Mineral Leasing Act and ensure timely 
action on oil and gas leases. 

– 363 Consultation Regarding Oil and Gas Leasing on Public Lands 

 The Secretary of the Interior and the Secretary of Agriculture shall enter into a memorandum of 
understanding regarding oil and gas leasing on public lands. 

– 369(c) Oil Shale Research, Development and Demonstration Leasing 

 Leasing Program for Research and Development of Oil Shale and Tar Sands. In accordance with 
section 21 of the Mineral Leasing Act (30 U.S.C. 241) and any other applicable law, except as pro-
vided in this section, not later than 180 days after the date of enactment of this Act, from land other-
wise available for leasing, the Secretary of the Interior (referred to in this section as the “Secre-
tary”) shall make available for leasing such land as the Secretary considers to be necessary to con-
duct research and development activities with respect to technologies for the recovery of liquid 
fuels from oil shale and tar sands resources on public lands. Prospective public lands within each 
of the States of Colorado, Utah, and Wyoming shall be made available for such research and devel-
opment leasing. 

– 369(d) Programmatic Environmental Impact Statement and Commercial Leasing Program for Oil 
Shale and Tar Sands 

 (1) Programmatic environmental impact statement. Not later than 18 months after the date of 
enactment of this Act, in accordance with section 102(2)(C) of the National Environmental Policy 
Act of 1969 (42 U.S.C. 4332(2)(C)), the Secretary shall complete a programmatic environmental 
impact statement for a commercial leasing program for oil shale and tar sands resources on public 
lands, with an emphasis on the most geologically prospective lands within each of the States of 
Colorado, Utah, and Wyoming. 

 (2) Final regulation. Not later than 6 months after the completion of the programmatic environ-
mental impact statement under this subsection, the Secretary shall publish a final regulation estab-
lishing such program. 

 BLM MOU WO-300-2006-07: Memorandum of Understanding (MOU) between United States Depart-
ment of Interior Bureau of Land Management and United States Department of Agriculture Forest 
Service concerning Oil and Gas Leasing and Operations. This MOU will identify administrative proce-
dures and lines of authority that ensure timely processing of: oil and gas lease applications; surface 
use plans of operation, including steps for processing Surface Use Plans of Operations (SUPOs); and 
applications for Permits to Drill (APDs) consistent with applicable timelines. (BLM, 2006) 
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Los Padres National Forest Resource Management Plan 

The National Forest Management Act (NFMA) is the primary statute governing the administration of 
national forests by the U.S. Forest Service. The NFMA requires the assessment of forest lands and the 
development and implementation of a management plan for each unit of the National Forest System. 
The Land and Resources Management Plan or Forest Plan is the principal document that guides the 
decision making of Forest Service managers. 

The Resource Management Plan for the Los Padres National Forest describes the strategic direction at 
the broad program level for managing the land and its resources over the next 10 to 15 years (Forest 
Service, 2014). The Plan includes design criteria, which constitute the rules that the Forest Service will 
follow for the implementation of projects and activities over time. The rules include the laws, agency 
policy, standards, and the associated guidance that is referenced for use at the project level (Forest Ser-
vice, 2006). The Plan also includes the following regarding oil and gas development: 

The Los Padres National Forest contains the only developed commercial quantities of oil and gas 
within the California national forests. There are 21 oil and gas leases on 5,642 acres (less than 1 
percent of national forest land) that contain about 180 wells and associated facilities. There are 
also several active hard rock (e.g., gold) claims and small amounts of mineral material (e.g., sand 
and gravel) activity. 

Additional development of oil and gas on the Los Padres National Forest will proceed only as speci-
fied by the decision from the Oil and Gas EIS. Permits for exploration, development, and opera-
tion of additional oil and gas facilities, such as wells, roads, tanks, pipelines, etc., are subject to 
further site-specific environmental study and NEPA review and will incorporate all stipulations and 
geographic restrictions specified by the Record of Decision for the Oil and Gas EIS. (Forest Service, 
2006) 

Ventura County General Plan 

The Resources Appendix of the Ventura County General Plan identifies known petroleum resources in 
Ventura County. Section 1.4 of this Appendix includes the land use regulations associated with petro-
leum resources, which state that petroleum extraction on non-federally owned lands is regulated by the 
County Zoning Ordinance and State laws and guidelines. A problem has arisen in that many existing pro-
duction facilities are operating under archaic, long-term permits that do not provide the degree of regu-
lation afforded by today's Zoning Ordinance. This situation will be corrected as these old permits expire 
or are modified. For petroleum extraction on federal lands, the BLM has sole authority to issue mineral 
leases on National Forest lands. The Forest Service's role and authority depends on the type of the min-
eral involved. Most of Ventura County's North Half is within the Los Padres National Forest, and close 
coordination between county, State and federal jurisdictions is necessary in the review of environmental 
assessments prepared for oil and gas leases. (VC, 2011a) 

The area under the County of Ventura, the General Plan designation is Open Space and the zoning desig-
nation is Open Space. The following summarizes the policies, programs, and regulations associated with 
oil and gas development within the Open Space land use and zoning designations, along with specific oil 
and gas requirements and guidelines provided in the County’s Non-Coastal Zoning Ordinance. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.16 LAND USE AND PLANNING 

Final EIR 11.16-14 June 2015 

Goals, Policies and Programs (Ventura County, 2011a) 

 Mineral Resources 

1.4.2 Policies 

4. Petroleum exploration and production shall comply with the requirements of the County Zoning 
Ordinance and standard conditions, and State laws and guidelines relating to oil and gas explo-
ration and production. 

1.4.3 Programs 

2. The Planning Division will continue to check for the existence of abandoned oil and gas wells on 
parcels of land before development occurs, with the highest priority being in those areas where 
there are existing or historic oil fields. 

3.2 Land Use Designations 

The Open Space designation encompasses land as defined under Section 65560 of the State Govern-
ment Code as any parcel or area of land or water which is essentially unimproved and devoted to an 
open-space use as defined in this section, and which is designated on a local, regional or State open-
space plan as any of the following: 

Open space used for the managed production of resources, including but not limited to… areas con-
taining major mineral deposits, including those in short supply. 

Ventura County Non-Coastal Zoning Ordinance 

The Non-Coastal Zoning Ordinance constitutes the comprehensive zoning regulations for the unincorpo-
rated area of the County of Ventura. These regulations are adopted to protect and promote the public 
health, safety and general welfare; to provide the environmental, economic and social advantages which 
result from an orderly, planned use of resources; to establish the most beneficial and convenient rela-
tionships among land uses and to implement Ventura County's General Plan. 

Section 8107-5 of this Zoning Ordinance states the regulations for oil and gas exploration and produc-
tion. The purpose of this section is to ensure that development activities will be conducted in harmony 
with other uses of land within the County and that the rights of surface and mineral owners are bal-
anced. This section also states the required permits, which includes a conditional use permit and zoning 
clearance, and provides the oil development guidelines and standards. (VC, 2011b) 

 Sec. 8104-1.1 – Open Space (OS) Zone 

The purpose of this zone is to provide for any of the following on parcels or areas of land or water that 
are essentially unimproved: 

b. The managed production of resources, including but not limited to: … areas containing major min-
eral deposits, including those in short supply. 

 Sec. 8107-5 – Oil and Gas Exploration and Production 

Sec. 8107-5.1 – Purpose. The purpose of the Oil and Gas Exploration and Production section is to estab-
lish reasonable and uniform limitations, safeguards and controls for oil and gas exploration and pro-
duction facilities and operations within the County which will allow for the reasonable use of an impor-
tant County resource. 

Sec. 8107-5.4 – Required Permits. No oil or gas exploration or production related use may commence 
without or be inconsistent with a Conditional Use Permit approved pursuant to this Chapter. Further-
more, a Zoning Clearance must be obtained by the permittee to confirm consistency with the Zoning 
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Ordinance and/or Conditional Use Permit prior to drilling every well, commencing site preparation for 
such well(s), or installing related appurtenances, as defined by the Planning Director. 

Sec. 8107-5.5 – Oil Development Guidelines. The general guidelines that follow shall be used in the devel-
opment of conditions which will help ensure that oil development projects generate minimal negative 
impacts on the environment. 

11.16.3 Affected Environment 

11.16.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Study Region 1, along the coast of San Pedro Bay in 
Los Angeles County, as shown in Figure 11.0-1. The field is 20,434 acres in size and lies within the follow-
ing jurisdictions: City of Long Beach; Port of Long Beach; City of Los Angeles; Port of Los Angeles; and 
City of Carson. The City of Long Beach maintains the primary local jurisdiction over operations within the 
field. Neighboring cities include the City of Seal Beach to the east, the City of Signal Hill to the north, and 
the Cities of Torrance, Lomita, and Rancho Palos Verdes to the west. 

Oil and gas development has been accompanied by rapid urbanization throughout the Wilmington field. 
The patterns of development are generally characterized by low- to medium-density residential devel-
opment at the northeast portion of the field, in the Cities of Los Angeles and Carson, and at the south-
west portion of the field, in the eastern side of the City Long Beach. The center of the Wilmington field, 
from west to east, is notable for a large concentration of industrial development; shipping and distribu-
tion infrastructure within the Port of Los Angeles and the Port of Long Beach; and Downtown Long Beach 
consists of mixed uses of high-density residences, and retail and commercial development. Open space 
and recreation are also important land uses in this area, particularly along the coast where daily beach 
recreation activities occur. 

11.16.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is approximately 1,000 acres in size and located within lands under the 
jurisdiction of the County of Los Angeles, and the Cities of Culver City and Los Angeles. The northwest 
end of the Inglewood Oil and Gas Field is within the jurisdictional boundaries of the City of Culver City, 
and a small portion of the field is within the jurisdictional boundaries of the City of Los Angeles. Accord-
ing to Culver City’s General Plan Land Use and Zoning Maps, the majority of existing land uses are made 
up of low- to medium density residential designations, with industrial and open space designations as 
well (Culver City, 2007a and 2007b). Culver City has prepared draft oil drilling regulations that would 
prohibit well stimulation treatments until DOGGR or the State Legislature adopts regulations that ade-
quately protect public health, safety and environment (Culver City, 2013). However, as of the writing of 
this discussion, these regulations have not been adopted by its City Council. 

The central and southeast portions of the field are within the communities of the Baldwin Hills, View 
Park-Windsor Hills, and Ladera Heights, which are unincorporated communities under the jurisdiction of 
the County of Los Angeles. The majority of the field is located primarily within the Baldwin Hills range, a 
largely undeveloped area in unincorporated Los Angeles County. In the areas where oil and gas develop-
ment are not present, the primary land use is residential development and areas of open space. In 2008, 
the County adopted the Baldwin Hills Community Standards District (CSD) and a new set of standards 
that address concerns over the proximity of oil and gas operations to the neighboring communities. 
However, as part of a lawsuit filed against the Baldwin Hills CSD, it was determined that its Final EIR did 
not specifically analyze the environmental impacts of hydraulic fracturing. In July 2011, a settlement of 
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the litigation was reached, which supplements the CSD and provides for enhanced regulations to protect 
the public health and safety and the environment of the communities surrounding the Oil Field (Culver 
City, 2011). 

Northeast portions of the field are within the Kenneth Hahn State Recreation Area (SRA). As shown in 
Figure 10.0-1, there appears to be an idle well within the Kenneth Hahn SRA, and there are a few active 
wells along its southwest boundary. As such, the Kenneth Hahn State Recreation Area General Plan 
Amendment and EIR (2002) is also an applicable plan. However, this plan does not include oil and gas 
policies that apply to well stimulation treatments. 

As discussed in the description for the specific fields addressed in EIR Chapter 11, conventional and high-
volume hydraulic fracturing have been used at the Inglewood Oil and Gas Field. According to a Hydraulic 
Fracturing Study prepared for the field, as of 2012, conventional hydraulic fracturing has been con-
ducted on 21 wells and high-volume hydraulic fracturing has been performed on two wells with one 
stage each. 

11.16.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is approximately 16,058 acres in size and is located in Ventura County, north 
of the City of Fillmore and northeast of the City of Santa Paula. The Sespe field is comprised of land man-
aged by the U.S. Forest Service (USFS), the BLM, and the U.S. Fish and Wildlife Service (USFWS), as well 
as private property under the jurisdiction the County of Ventura. Approximately 12,218 acres of the 
Sespe field are within the jurisdictional boundaries of USFS Los Padres National Forest (LPNF), of which 
approximately 9,700 acres are private inholdings. 

The area around the Sespe field is sparsely developed and is primarily a forested landscape with varying 
terrain that at times is steep and rugged. Sespe Creek, a tributary to the Santa Clara River, runs through 
the western portion of the field and is designated a National Wild and Scenic River. There is residential 
and commercial development concentrated within the Santa Clara Valley outside of the southern field 
boundary. However, only a small area of rural agriculture and dispersed residential development, adja-
cent to Sespe Creek, lies just within the southern field boundary. The primary transportation corridor 
near the Sespe field is State Highway 126, which runs parallel to the field boundary about four miles to the 
south. Several secondary roads extend into the privately owned portion of the field south of the LPNF. 
The secondary roads provide access to a network of dirt roads owned and maintained by the USFS. 

11.16.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.16.4 (Land Use and Planning, Impact Methodology and Significance Criteria) 
for discussion of impact methodology and significance criteria. 

11.16.5 Impact Analysis and Mitigation Measures 

11.16.5.1 Wilmington Oil and Gas Field 

As stated in EIR Chapter 13, production and drilling of new wells is anticipated to decline over the next 
10 years at the Wilmington field with no more than approximately 100 wells drilled in any given year. 
Zero to fewer than 20 wells would be hydraulically fractured annually, all of which would be at THUMS/
Long Beach Unit, which is operated by Occidental Long Beach, Inc. (Oxy). Acid matrix stimulation and 
acid fracturing are not anticipated to be used for well completion during future operations at the Wilm-
ington field. Well stimulation to already existing wells would also occur on a limited based at the THUMS/
Long Beach Unit, but is not anticipated to occur elsewhere in the field. 
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Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

As discussed in EIR Chapter 7 (Description of the Project), the life cycle of an oil and gas well includes 
pre-drilling and site preparation activities, drilling and well completion operations, testing and produc-
tion, then well plugging and abandonment. Well stimulation treatments may be used during the well com-
pletion phase, or within weeks or months after a well is put into production. 

As stated above, zero to fewer than 20 wells would be hydraulically fractured annually, all of which 
would be within the THUMS/Long Beach Unit. This Unit is within the eastern portion of the Wilmington 
field which is characterized by medium- to low-density residential development, strips of retail and com-
mercial development, and recreation areas, particularly along the coast. Considering this level of devel-
opment and the presence of sensitive receptors, well stimulation activities could result in the following 
disruptions to surrounding land uses: 

 Visual intrusions to scenic resources; 

 Decreased air quality due to dust or odors; 

 Hazards and hazardous materials could result in environmental contamination or introduce public 
health issues to surrounding land uses; 

 The preclusion of permitted land uses due to well stimulation activities, such as the above-ground 
activities and associated truck traffic; 

 Increased noise audible to surrounding land uses; 

 Vibrations from drilling or stimulation treatments that would be felt by surrounding land uses; 

 Disruptions to local recreation areas, particularly along the coast; 

 Risk of upset issues and resultant effects on public health; or 

 Traffic as a result of construction-related truck trips may limit, restrict, or delay access to surrounding 
land uses. 

Each of these potential disruptions are analyzed in detail in EIR Sections 11.1 (Aesthetics), 11.3 (Air 
Quality), 11.13 (Hazards and Hazardous Materials), 11.17 (Noise and Vibration), 11.20 (Recreation), 
11.21 (Risk of Upset/Public and Worker Safety), and 11.22 (Transportation and Traffic). With the excep-
tion of Hazards and Hazardous Materials and Risk of Upset/Public and Worker Safety and Recreation, all 
of the impacts associated with these resources would be less than significant and therefore do not 
require mitigation. 

Due to these potential disruptions, the Land Use and Planning analysis for an EIR often include a mitiga-
tion measure requiring advanced notification of a proposed project. However, Section 1783.2 of the pro-
posed permanent regulations explicitly defines “Neighbor Notification” requirements (see Draft EIR 
Appendix C), which include the radius for property owner notifications, the information that is to be pro-
vided, and the timing and methods of the notifications. In addition, any other applicable federal, state or 
local regulations that require noticing of oil and gas-related projects shall be impletmented. Therefore, 
an additional mitigation measure is unnecessary here. 

In addition, below is a summary of the following mitigation measures would apply to reduce impacts to 
potentially affected land uses. With implementation of the proposed permanent regulations and the fol-
lowing mitigation measures, potential disruptions to existing land uses (Impact LU-1) would be less than 
significant (Class II). 
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MM HAZ-1a Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production Facil-
ities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to 
Spills or Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM RSK-2a Conduct a Reactive Hazard Assessment (RHA). (Full text in EIR Section 10.21.5.) 

MM RSK-2ab Reduce the Inventory/Volumes Handled with the Hazardous Chemicals. (Full text in EIR 
Section 10.21.5.) 

MM RSK-2c Install an Upgraded SCADA System. (Full text in EIR Section 10.21.5.) 

MM RSK-2bd Conduct a Facility Siting Study or a Quantitative Risk Assessment. (Full text in EIR Sec-
tion 10.21.5.) 

MM RSK-2e Use Totes or Hazardous Materials Storage Containers Provided with a Protective Outer 
Shell or a Double Containment Storage System. (Full text in EIR Section 10.21.5.) 

MM RSK-2cf Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation. (Full text in EIR Section 
10.21.5.) 

MM RSK-4a Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks. (Full text in EIR Section 
10.21.5.) 

MM RSK-5a Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well Stim-
ulation Activities. (Full text in EIR Section 10.21.5.) 

MM RSK-5b Verify the Need of Installation of Flame Arresters on the Tank Vents. (Full text in EIR 
Section 10.21.5.) 

MM RSK-5c Prepare and Implement a Control of Ignition Sources Plan. (Full text in EIR Section 
10.21.5.) 

MM RSK-7a Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System. (Full text in EIR Section 10.21.5.) 

MM RSK-7b  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.21.5.) 

MM REC-2a  Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

Impact LU-2 Physically divide an established community 

As addressed above under Impact LU-1, the area surrounding the THUMS/Long Beach Unit is character-
ized by medium- to low-density residential development, strips of retail and commercial development, 
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and recreation areas, particularly along the coast. As reviewed in the Introduction to EIR Chapter 11, the 
Wilmington Oil and Gas Field was discovered in 1932, and since that time more than 6,150 wells, includ-
ing 3,400 land-based wells, have been drilled within it. Established communities surrounding the Wilm-
ington field have developed parallel to its on-going operation, and its continued operation is considered 
part of baseline conditions. Proposed future well stimulation treatments within the Wilmington field 
would not expand its physical boundaries or otherwise extend outward any activities that currently 
occur. Therefore, future well stimulation treatments within the Wilmington Oil and Gas Field would not 
have the potential to divide any of its surrounding established communities. No Impacts would occur 
(Class IV). 

Impact LU-3 Conflict with applicable land use plans, policies, or regulations of agencies with juris-
diction over a project adopted for the purpose of avoiding or mitigating an environ-
mental effect 

EIR Section 11.16.2.1, above, outlines the applicable plans, policies and regulations for oil and gas devel-
opment in the Wilmington field. As discussed in EIR Chapter 7 (Description of the Project), DOGGR issues 
permits only for construction of a well itself, while improvements and grading to a well site are generally 
approved through a land use/grading permit issued by the applicable local jurisdiction. Local and regional 
agencies have jurisdictional authority over energy resources and development primarily through adopted 
land use and environmental protection plans, regulations, standards and policies adopted pursuant to 
the local agencies’ police powers or State statutes granting them regulatory authority. Therefore, two 
permits are usually required to drill a well on private land in California. The owner/operator needs to 
obtain a Conditional Use Permit (or similar discretionary land use permit) from the local agency, such as 
a city or county, and a drilling permit from DOGGR. 

EIR Section 11.16.2.1 outlines the regulatory requirements for oil and gas development within the Wilm-
ington field. Well stimulation treatment activities within the Cities of Long Beach and Carson and within 
the Ports of Los Angeles or Long Beach would require discretionary permits for compliance with the 
local agency regulations. In the City of Los Angeles, oil and gas developments are permitted only within 
the M3 (Heavy Industrial) Zone and within the Oil Drilling District overlay zone, and oil and gas produc-
tion are a permitted use within the Port of Long Beach. Acquisition of permits or the need for discretion-
ary actions, such as a zone change, would require that the standards set forth by each ordinance are 
met, which include detailed operational regulations. 

In addition, the coordination required by the proposed permanent regulations Section 1782(a)(9) would 
ensure that a well owner/operator would coordinate with the appropriate land use authorities to 
guarantee that activities under a proposed well stimulation treatment would be consistent with the 
applicable land use plans and regulations. As stated in EIR Chapter 7 (Description of the Project), one of 
the objectives of the regulatory process mandated by SB 4 includes the following: 

 To ensure cooperation and communication among regulatory agencies to expressly regulate the 
practice of well stimulation through the imposition of certain standards, to require the collection of 
data regarding well stimulation in California, and to require notification to those potentially affected 
by well stimulation practices. 

Similarly, the information and requirements, i.e., the mitigation measures set forth in this EIR are 
focused on the avoidance or minimization of potential conflicts with any established, designated, or 
planned land use areas on federal, State, or locally regulated lands. In particular, the mitigation measures 
presented in EIR Chapter 11 10 that would also apply to Impact LU-3 are as follows: 
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MM HAZ-1a Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production Facil-
ities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management Practices. (Full 
text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to 
Spills or Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM RSK-2a Conduct a Reactive Hazard Assessment (RHA). (Full text in EIR Section 10.21.5.) 

MM RSK-2ab Reduce the Inventory/Volumes Handled with the Hazardous Chemicals. (Full text in EIR 
Section 10.21.5.) 

MM RSK-2c Install an Upgraded SCADA System. (Full text in EIR Section 10.21.5.) 

MM RSK-2bd Conduct a Facility Siting Study or a Quantitative Risk Assessment. (Full text in EIR Sec-
tion 10.21.5.) 

MM RSK-2e Use Totes or Hazardous Materials Storage Containers Provided with a Protective Outer 
Shell or a Double Containment Storage System. (Full text in EIR Section 10.21.5.) 

MM RSK-2cf Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation. (Full text in EIR Section 
10.21.5.) 

MM RSK-4a Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks. (Full text in EIR Section 
10.21.5.) 

MM RSK-5a Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well Stim-
ulation Activities. (Full text in EIR Section 10.21.5.) 

MM RSK-5b Verify the Need of Installation of Flame Arresters on the Tank Vents. (Full text in EIR 
Section 10.21.5.) 

MM RSK-5c Prepare and Implement a Control of Ignition Sources Plan. (Full text in EIR Section 
10.21.5.) 

MM RSK-7a Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System. (Full text in EIR Section 10.21.5.) 

MM RSK-7b Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.21.5.) 

MM REC-2a Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for 
Affected Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

With this level of coordination and requirements and implementation of mitigation measures listed 
aboveidentified in the EIR, Impact LU-3 would be less than significant (Class II). 
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11.16.5.2 Inglewood Oil and Gas Field 

Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

The majority of the Inglewood Oil and Gas Field is located within the jurisdiction of the County of Los 
Angeles, the City of Culver City, and a small portion is within the City of Los Angeles. As discussed in EIR 
Section 11.16.3.2, the existing land uses are made up of low- to medium density residential designa-
tions, with areas of industrial and open space designation. The activities involved could result in the 
same types of potential disruptions to existing land uses as listed under Impact LU-1 within the Wilming-
ton field, which is considered an adverse impact that can be mitigated to a level of less than significant 
impact with the measures listed under Impact LU-1 for the Wilmington field. Due to these potential dis-
ruptions, the Land Use and Planning analysis for an EIR often includes a mitigation measure requiring 
advanced notification of a proposed project. However, Section 1783.2 of the permanent regulations 
explicitly defines “Neighbor Notification” requirements (see Draft EIR Appendix C), which include the 
radius for property owner notifications, the information that is to be provided, and the timing and 
methods of the notifications. In addition, any other applicable federal, state or local regulations that 
require noticing of oil and gas-related projects shall be impletmented. Therefore, an additional mitiga-
tion measure is unnecessary here. HoweverNonetheless, some impacts associated with air quality and 
transportation and traffic risk of upset/public and worker safety cannot be mitigated to a level of less 
than significant, there would be a corresponding significant and unavoidable impact for Impact LU-1 as 
well (Class I). 

Impact LU-2 Physically divide an established community 

The area surrounding the Inglewood Oil and Gas Field is characterized by low- to medium density resi-
dential designations, industrial, open space and recreation areas that include a State Park and local 
parks. As stated above in EIR Section 11.16.3.2, the central and southeast portions of the field are within 
the communities of the Baldwin Hills, View Park-Windsor Hills, and Ladera Heights, which are unincorpo-
rated communities under the jurisdiction of the County of Los Angeles. The majority of the field is 
located primarily within the Baldwin Hills range, a largely undeveloped area in unincorporated Los 
Angeles County. What limited development has occurred in the area has evolved parallel to oil and gas 
production within the field, and its past and current operation are considered to be part of baseline con-
ditions. In the areas where oil and gas development are not present, the primary land use is residential 
development and areas of open space. Proposed future well stimulation treatments within the Ingle-
wood field would not expand its physical boundaries or otherwise extend outward any activities that 
currently occur. Therefore, future well stimulation treatments within the Inglewood Oil and Gas Field 
would not have the potential to divide any of its surrounding established communities. No Impacts 
would occur (Class IV). 

Impact LU-3 Conflict with applicable land use plans, policies, or regulations of agencies with jurisdic-
tion over a project adopted for the purpose of avoiding or mitigating an environmental 
effect 

Well stimulation treatments have been occurring in the Inglewood Oil and Gas Field since 2003. How-
ever, the City of Culver City’s draft oil drilling regulations have not been adopted by its City Council. 
Additionally, it had been determined that the final EIR prepared for the Baldwin Hills CSD did not specif-
ically analyze the environmental impacts of hydraulic fracturing. As a consequence of the above, there 
are no formally adopted local regulations for well stimulation treatments other than high-rate gravel 
packing within the field. Any other type of well stimulation treatment within the field would therefore 
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need to be consistent with existing permit requirements. Therefore, based on the Los Angeles County 
Code, compliance with the Baldwin Hills CSD would be required for well stimulation treatments, and for 
development within the City of Culver City, an “original oil well permit” would be required for any new 
well that would undergo well stimulation treatments (Los Angeles County 2008; Culver City, 2003). 
Acquisition of these permits would require that the standards set forth by each ordinance are met, 
which include detailed operational regulations. 

In addition, the agency coordination required by DOGGR’s proposed permanent regulations (Section 
1782(a)(9)) would ensure that a project-specific owner/operator would coordinate with the appropriate 
land use authorities to guarantee that activities under a proposed well stimulation treatment would be 
consistent with applicable land use plans and regulations. As stated in EIR Chapter 7 (Description of the 
Project), one of the objectives of the regulatory process mandated by SB 4 includes the following: 

 To ensure cooperation and communication among regulatory agencies to expressly regulate the 
practice of well stimulation through the imposition of certain standards, to require the collection of 
data regarding well stimulation in California, and to require notification to those potentially affected 
by well stimulation practices. 

Similarly, the information and mitigation measures set forth in this EIR are intended to avoid and/or 
minimize potential conflicts with any established, designated, or planned land use areas on federal, 
State, or locally regulated lands. If Mitigation Measure LU-2a is implemented by both DOGGR and the 
local Lead Agency, along wWith implementation of all of the mitigation measures contained in this EIR, 
then all potential impacts will be mitigated to the maximum extent feasible, and Impact LU-3 would be 
less than significant (Class II). 

11.16.5.3 Sespe Oil and Gas Field 

Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

As described in EIR Section 11.16.3, above, the area around the Sespe field is sparsely developed and is 
primarily a forested landscape with varying terrain that at times is steep and rugged. A small area of 
rural agriculture and dispersed residential development are located adjacent to Sespe Creek just within 
the southern field boundary. The primary transportation corridor near the Sespe field is State Highway 
126, which runs parallel to the field boundary about four miles to the south. Several secondary roads 
extend into the privately owned portion of the field south of the LPNF. The secondary roads provide 
access to a network of dirt roads owned and maintained by the USFS. 

As discussed in EIR Chapter 7, the life cycle of an oil and gas well includes pre-drilling and site prepara-
tion activities, drilling and well completion operations, testing and production, then well plugging and 
abandonment. Well stimulation treatments may be used during the well completion phase, or within 
weeks or months after a well is put into production. The activities involved could result in the same 
types of potential disruptions to existing land uses as listed under Impact LU-1 within the Wilmington 
field, which is considered an adverse impact that can be mitigated to a level of less than significant 
(Class II) impact. However, within the Sespe field, the potential disruptions to existing land uses from 
well stimulation treatments would likely be concealed or less obvious due to the mountainous terrain 
within and surrounding it. 

Due to potential disruptions, the Land Use and Planning analysis for an EIR often includes a mitigation 
measure requiring advanced notification of the proposed project. However, Section 1783.2 of the pro-
posed permanent regulations explicitly define the “Neighbor Notification” requirements, which include 
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the radius for property owner notifications, the information that is to be provided, and the timing and 
methods of the notifications (see EIR Table 2-5). In addition, any other applicable federal, state or local 
regulations that require noticing of oil and gas-related projects shall be impletmented. With this type all 
applicable of notification regulations in place, no land use mitigation is required, and potential impacts 
to land uses as a result of well stimulation treatments in the Sespe field would be less than significant 
(Class III). 

Impact LU-2 Physically divide an established community 

As outlined in EIR Section 11.16.3.3, the area around the Sespe field is sparsely developed and is pri-
marily a forested landscape with varying terrain that at times is steep and rugged. There is residential 
and commercial development concentrated within the Santa Clara Valley outside of the field’s southern 
boundary. However, this development is limited to only a small area of rural agriculture and dispersed 
residential uses. 

As outlined in the Introduction to EIR Chapter 11, oil production began within the Sespe Oil and Gas 
Field after oil was discovered in Tar Creek in the late 1880s, and in the early part of the 20th century 
extensive infrastructure was developed in the field. What limited development has occurred in the area 
has evolved parallel to oil and gas production within the field, and its past and current operation are 
considered to be part of baseline conditions. Proposed future well stimulation treatments within the 
field would not expand its physical boundaries or otherwise extend outward any activities that currently 
occur. Therefore, future well stimulation treatments within the Sespe Oil and Gas Field would not have 
the potential to divide any of its surrounding land uses, including dispersed rural residential develop-
ment. No impacts would occur (Class IV). 

Impact LU-3 Conflict with applicable land use plans, policies, or regulations of agencies with jurisdic-
tion over a project adopted for the purpose of avoiding or mitigating an environmental 
effect 

As discussed under Impact LU-3 for the Wilmington field, two permits are usually required to drill a well 
on private land in California. The owner/operator needs to obtain a Conditional Use Permit from the 
local agency, such as a city or county, and a drilling permit from DOGGR. In many counties, most wells 
drilled in existing oil or gas fields do not require a local land use permit and only a DOGGR permit is 
required. In Sespe Oil and Gas Field, the number of permits required depends on whether the activity is 
within the jurisdictional boundaries of the LPNF or Ventura County. 

The Sespe Oil and Gas Field is approximately 16,058 acres in size and approximately 12,218 acres of the 
Sespe field are within the jurisdictional boundaries of the LPNF, of which approximately 9,700 acres are 
private inholdings. For the portion of the Sespe fields within the LPNF, the BLM is responsible for the 
review and approval of all permits and mineral leases to explore, develop, and produce oil and gas and 
geothermal resources on public lands. In these portions, only one permit from DOGGR is required 
because there is no local land use permit. 

For the portion of the Sespe fields under Ventura County’s jurisdiction, EIR Section 11.16.2.3 outlines 
the County’s regulatory requirements for oil and gas development. Since there are no regulations specif-
ically for well stimulation treatment, this consistency analysis is based on the existing oil and gas permit 
requirements that would be required. Therefore, well stimulation treatments would require a condi-
tional use permit and zoning clearance from Ventura County in addition to DOGGR’s permit. 

Also, as discussed under Impact LU-3 for the Wilmington field, the coordination required by DOGGR’s 
proposed permanent regulations Section 1782(a)(9) would ensure that a well owner/operator would 
coordinate with the appropriate land use authorities to guarantee that activities under a proposed well 
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stimulation treatment would be consistent with the applicable land use plans and regulations. Similarly, 
the information and requirements, i.e., mitigation measures, set forth in this EIR aim to avoid potential 
conflicts with any established, designated, or planned land use areas on federal, State, or locally regu-
lated lands. In particular, the mitigation measures presented in this EIR that would also apply to Impact 
LU-3 are as follows: 

MM HAZ-1a Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production Facil-
ities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazard-
ous Materials and Manage Surface Water Runoff and Drainage on the Barrier Using 
Best Management Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to 
Spills or Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM RSK-2a Conduct a Reactive Hazard Assessment (RHA). (Full text in EIR Section 10.21.5.) 

MM RSK-2ab Reduce the Inventory/Volumes Handled with the Hazardous Chemicals. (Full text in EIR 
Section 10.21.5.) 

MM RSK-2c Install an Upgraded SCADA System. (Full text in EIR Section 10.21.5.) 

MM RSK-2bd Conduct a Facility Siting Study or a Quantitative Risk Assessment. (Full text in EIR Sec-
tion 10.21.5.) 

MM RSK-2e Use Totes or Hazardous Materials Storage Containers Provided with a Protective Outer 
Shell or a Double Containment Storage System. (Full text in EIR Section 10.21.5.) 

MM RSK-2cf Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation. (Full text in EIR Section 
10.21.5.) 

MM RSK-4a Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks. (Full text in EIR Section 10.21.5.) 

MM RSK-5a Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well Stim-
ulation Activities. (Full text in EIR Section 10.21.5.) 

MM RSK-5b Verify the Need of Installation of Flame Arresters on the Tank Vents. (Full text in EIR 
Section 10.21.5.) 

MM RSK-5c Prepare and Implement a Control of Ignition Sources Plan. (Full text in EIR Section 
10.21.5.) 

MM RSK-7a Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System. (Full text in EIR Section 10.21.5.) 

MM RSK-7b Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.21.5.) 

MM REC-2a Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for 
Affected Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.16 LAND USE AND PLANNING 

June 2015 11.16-25 Final EIR 

With this level of coordination and requirements and implementation of mitigation measures listed 
above, Impact LU-3 would be less than significant (Class II). 

11.16.6 Impact Significance Summary 

Table 11.16-3 provides a summary of the potential land use impacts associated with well stimulation 
treatments within the Wilmington, Inglewood, and Sespe fields. 

Table 11.16-3. Summary of Impacts and Mitigation Measures – Land Use and Planning 

Impact LU-1. Preclude existing or permitted land uses, or create a disturbance that would diminish the function of land 
uses 

Wilmington Oil and Gas Field  

Impact Significance  Class II 
 

Mitigation Measure(s) HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ba: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation 
RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities 
REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 
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Table 11.16-3. Summary of Impacts and Mitigation Measures – Land Use and Planning 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) None available for impacts associated with Risk of Upset/Public and Worker Safety 
HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2b: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2d: Conduct a Facility Siting Study  
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2f: Ensure Mechanical Integrity Program Complies with Regulation 
RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) 
RSK-7b: Reduce Emissions from Dust-Causing Activities 
REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact LU-2. Physically divide an established community 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance Class IV 

Mitigation Measure(s) None required 
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Table 11.16-3. Summary of Impacts and Mitigation Measures – Land Use and Planning 

Impact LU-3. Conflict with applicable land use plans, policies, or regulations of agencies with jurisdiction over a project 
adopted for the purpose of avoiding or mitigating an environmental effect 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ba: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation 
RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities 
REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) SB 4 regulation requiring “Neighbor Notification” (PRC Section 1783.2) 
All mitigation measures prescribed in this EIR 
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11.17 Noise and Vibration 

11.17.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Noise and Vibration. EIR Section 11.17.2 presents relevant regulations and standards 
associated with this analysis. EIR Section 11.17.3 provides a description of the affected environment for 
Noise and Vibration that is associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields. EIR 
Section 11.17.4 provides the impact methodology and criteria used for this analysis, and EIR Section 
11.17.5 describes the impacts associated with well stimulation treatments in these three fields, includ-
ing proposed mitigation measures. EIR Section 11.17.6 provides a summary of the impacts identified and 
their significance, as detailed in EIR Section 11.17.5. Please refer to EIR Chapter 12 for the Noise and 
Vibration evaluation of the project’s alternatives, and EIR Section 13.19 for the evaluation of cumulative 
impacts associated with Noise and Vibration. The scoping comments that were received on the EIR as 
related to Noise and Vibration that have been considered in this analysis are identical to those summa-
rized in EIR Section 10.17.1 (Programmatic Level Analysis of the Project, Noise and Vibration, Introduc-
tion). Any relevant discussion and analysis in EIR Section 10.17 is incorporated herein to support conclu-
sions about the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.17.2 Regulatory Setting 

The following discussion is specific to local ordinances and standards that apply to the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. 

11.17.2.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is approximately 20,434 acres in size and is located along the coast of 
San Pedro Bay in Los Angeles County, as is shown in Figure 11.0-1. It lies within the following jurisdic-
tions: City of Long Beach, including the Port of Long Beach; City of Los Angeles, including the Port of Los 
Angeles; and City of Carson. The Wilmington field is in residential, commercial, and industrial land uses. 
The flowing regulations and guidelines are relevant. 

City of Los Angeles, Municipal Code, Chapter XI Noise Regulation 

Sec. 112.05. Maximum Noise Level of Powered Equipment or Powered Hand Tools 

Between the hours of 7:00 a.m. and 10:00 p.m., in any residential zone of the City or within 500 feet 
thereof, no person shall operate or cause to be operated any powered equipment or powered hand 
tool that produces a maximum noise level exceeding the following noise limits at a distance of 50 
feet there from: 

(a) 75dB(A) for construction, industrial, and agricultural machinery including crawler-tractors, dozers, 
rotary drills and augers, loaders, power shovels, cranes, derricks, motor graders, paving machines, 
off-highway trucks, ditchers, trenchers, compactors, scrapers, wagons, pavement breakers, com-
pressors and pneumatic or other powered equipment; 

(b) 75dB(A) for powered equipment of 20 HP or less intended for infrequent use in residential areas, 
including chain saws, log chippers and powered hand tools; 

(c) 65dB(A) for powered equipment intended for repetitive use in residential areas, including lawn 
mowers, backpack blowers, small lawn and garden tools and riding tractors. 
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Said noise limitations shall not apply where compliance therewith is technically infeasible. Tech-
nical infeasibility shall mean that said noise limitations cannot be complied with despite the use 
of mufflers, shields, sound barriers and/or other noise reduction device or techniques during the 
operation of the equipment. 

Noise limits for nighttime work are not stated but it is assumed that such activity is prohibited. 

The City of Los Angeles CEQA Guideline states that: 

A project would normally have a significant impact on noise levels from project opera-
tions if the project causes the ambient noise level measured at the property line of 
affected uses to increase by 3 dBA in CNEL to or within the "normally unacceptable" or 
"clearly unacceptable" category, or any 5 dBA or greater noise increase (see the chart 
below). 

The City of Los Angeles significance thresholds for noise are provided in Table 11.17-1. 

Table 11.17-1. City of Los Angeles Significance Thresholds 

 Community Noise Exposure CNEL, db 

Land Use 
Normally  

Acceptable  
Conditionally  
Acceptable  

Normally  
Unacceptable  

Clearly  
Unacceptable  

Single Family, Duplex, Mobile Homes 50–60 55–70 70–75 Above 70 

Multi-Family Homes 50–65 60–70 70–75 Above 70 

Schools, Libraries, Churches, Hospitals, Nursing Homes — 60–70 70–80 Above 80 

Transient Lodging – Motels, Hotels 50–65 60–70 70–80 Above 80 

Auditoriums, Concert Halls, Amphitheaters — 50–70 — Above 65 

Sports Arena, Outdoor Spectator Sports — 50–75 — Above 70 

Playgrounds, Neighborhood Parks 50–70 — 67–75 Above 72 

Golf Courses, Riding Stables, Water Recreation, Cemeteries — — 70–80 Above 80 

Office Buildings, Business and Professional Commercial 50–70 67–77 Above 75 — 

Industrial, Manufacturing, Utilities, Agriculture 50–75 70–80 Above 75 — 

For the purposes of this evaluation an Ldn of 70 will be used as the significance threshold for the City of 
Los Angeles. 

City of Long Beach, Noise Element of the General Plan and Noise Ordinance 

The Long Beach General Plan specifies outdoor noise standards for residential uses, places of worship, 
educational facilities, hospitals, hotels/motels, and commercial and other land uses. The noise standard 
for normally acceptable exterior living areas is 70 dBA CNEL (see Table 11.17-2). The City of Long Beach 
also has adopted a quantitative Noise Control Ordinance, No. C-5371 Long Beach 1978 (Municipal Code, 
Chapter 8.80). Table 11.17-2 presents maximum permissible hourly noise levels (Ln) for different districts 
throughout the City.  
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Table 11.17-2. City of Long Beach Noise Limits, Ln (dBA) 

Receiving Land Use Time Period 

Exterior Noise Level (dBA) 

L50 L25 L8 L2 Lmax 

Residential (District One) Night: 10:00 pm to 7:00 am 45 50 55 60 65 

Day: 7:00 am to 10:00 pm  50 55 60 65 70 

Commercial (District Two) Night: 10:00 pm to 7:00 am  55 60 65 70 75 

Day: 7:00 am to 10:00 pm 60 65 70 75 80 

Industrial (District Three) Anytime* 65 70 75 80 85 

Industrial (District Four) Anytime* 70 75 80 85 90 

*For use at boundaries rather than noise control within industrial districts. 

For the purposes of this evaluation, an Ldn of 70 will be used as the significance threshold for the City of 
Long Beach. 

City of Carson Noise Element of the General Plan and Noise Ordinance 

The City of Carson has adopted the Los Angeles County Code, “Noise Control Ordinance of the County of 
Los Angeles,” as amended and in effect on August 1, 1995 and presented in Table 11.17-3. 

Table 11.17-3. City of Carson Noise Limits, Ln (dBA) 

Designated Noise Zone Land Use (Receptor Property) Time Interval 

Exterior Noise Level (dBA) 

L50 L25 L8 L2 Lmax 

Noise-sensitive area Anytime 45 50 55 60 65 

Residential properties 10:00 pm to 7:00 am (nighttime) 45 50 55 60 65 

7:00 am to 10:00 pm (daytime) 50 55 60 65 70 

Commercial properties 10:00 pm to 7:00 am (nighttime) 55 60 65 70 75 

7:00 am to 10:00 pm (daytime) 60 65 70 75 80 

Industrial properties Anytime 70 75 80 85 90 

The General Plan uses Ldn 65 as the upper limit for Conditionally Acceptable noise compatibility for resi-
dential areas. 

11.17.2.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is approximately 1,000 acres and located primarily within the Baldwin 
Hills range, a largely undeveloped area in unincorporated Los Angeles County. The field boundary also 
encompasses portions of the City of Los Angeles and the City of Culver City. The adjacent urban areas 
consist of a variety of residential, recreational, institutional, commercial, and industrial development. 
Several major transportation corridors intersect or are adjacent to the field. 

The City of Los Angeles Municipal code is provided above in EIR Section 11.17.2.1. 

In Culver City, all construction activity is prohibited except between the hours of: 

 8:00 a.m. and 8:00 p.m. Mondays through Fridays 
 9:00 a.m. and 7:00 p.m. Saturdays 
 10:00 a.m. and 7:00 p.m. Sundays 

The City’s General Plan sets Ldn 70 dBA as the limit for conditionally acceptable compatibility for resi-
dential land uses. 
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In the County of Los Angeles construction activities are limited to the weekday hours of 7:00 a.m. to 
7:00 p.m. The L50 noise limits for nonscheduled, intermittent, short-term operation (less than 10 days) 
of mobile equipment follows the limits provided in Table 11.17-4.  

Table 11.17-4. County of Los Angeles Noise Limits, L50 (dBA) 

 
Single-family  
Residential 

Multi-family  
Residential 

Semi-
residential/  
Commercial  

Daily, except Sundays and legal holidays, 7:00 a.m. to 8:00 p.m. 75 dBA 80 dBA 85 dBA 

Daily, 8:00 p.m. to 7:00 a.m. and all day Sunday and legal holidays 60 dBA 64 dBA 70 dBA 

For the purposes of this evaluation, an Ldn of 70 will be used as the significance threshold for the County 
of Los Angeles. 

11.17.2.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is approximately 16,058 acres in size and is located in unincorporated 
Ventura County, north of the City of Fillmore and northeast of the City of Santa Paula. The Sespe field is 
comprised of land managed by the U.S. Forest Service (USFS), the BLM, and the U.S. Fish and Wildlife 
Service (USFWS), as well as private property. Since the duration of the fracturing activity at a well pad is 
less than a week, the Ventura County Construction Thresholds for a 4- to 7-day duration is presented in 
Table 11.17–5 for noise sensitive receivers.  

Table 11.17-5. Sespe Oil and Gas Field Noise Threshold Criteria 

Time Interval 

Threshold Criteria shall be the greater of these noise levels at the nearest 
receptor area or 10 feet from the nearest noise-sensitive building 

Fixed Leq(h), dBA1 Variable Leq(h), dBA2,3 

7:00 am to 7:00 pm (daytime) 70 Ambient Leq(h) + 3 dB 

7:00 pm to 10:00 pm (evening) 50 Ambient Leq(h) + 3 dB 

10:00 pm to 7:00 am(nighttime) 45 Ambient Leq(h) + 3 dB 

1 - Populations in Residential land uses that exceed annual noise exposures of over 67 dBA would result in significant and unavoidable impact. 
2 - The instantaneous Lmax shall not exceed the NTC by 20 dBA more than 4 times per nighttime hour. 
3 - Hourly nighttime local ambient noise measurements shall be made on a typical mid-week night prior to project work. 

The significance criteria for the Sespe Oil and Gas Field is based upon footnote 1. 

11.17.3 Affected Environment 

The noise environment is dominated by motor vehicle traffic in densely populated areas and along free-
ways. Noise from local noise sources is estimated using a relationship determined by the EPA that 
relates to population density to ambient noise. Locations near transportation corridors, such as airports, 
major roads, and railroad tracks, or adjacent to industrial facilities, the noise levels may be higher deter-
mining on the proximity of location to these sources of noise. 

11.17.3.1 Study Region 1: Wilmington Oil and Gas Field 

Major transportation corridors intersecting and adjacent to the field include Interstate 710 (I-710; Long 
Beach Freeway), which runs north-south through the center of the field; I-110 (Harbor Freeway), which 
runs along the western border of the field; and I-405, which is located two miles to the north and 
roughly parallel to the northern field boundary. 
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The population density of the communities that are within the Wilmington Oil and Gas Field are shown 
in Table 11.17-6. 

Table 11.17-6. Average Ldn Based on Population Density 

City 
Population Density 

(people/sq.mi.) 

Average Ldn Away from  
Transportation Corridors and  

Industrial Sites (dBA)* 

Los Angeles 6,138  60  

Long Beach 8,882  61  

Carson 4,676  59  

*Noise levels in the urban and suburban areas where population density is higher than city average will be higher. 

11.17.3.2 Study Region 1: Inglewood Oil and Gas Field 

The baseline noise levels for Inglewood Oil and Gas Field are influenced by surface and air transporta-
tion noise sources that routinely occur across the urban areas. The field is located primarily within the 
Baldwin Hills range, a largely undeveloped area in unincorporated Los Angeles County. This area has a 
population density of approximately 10,446 per square mile. The average Ldn away from transportation 
corridors and industrial sites is estimated to be 62 dBA, although those areas under flight paths would 
have higher noise exposures. 

11.17.3.3 Study Region 2: Sespe Oil and Gas Field 

The area around the Sespe field is sparsely developed and is primarily a forested landscape with steep 
and rugged terrain. The ambient noise levels would reflect the sounds generated by distant air and sur-
face traffic, natural sounds in a rural and forested environment, and agricultural activities from areas 
southwest of the field. Based upon Chart 10.17-3, the ambient Ldn away from transportation corridors 
and agricultural and field activity is estimated to be less than 45 dBA. 

11.17.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria appear in EIR Section 10.17.4. 

11.17.5 Impact Analysis and Mitigation Measures 

The noise impacts for the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields are discussed below. 

The impact of groundborne vibration (Impact NOI-2) may be created by loaded trucks accessing the well 
pads and drilling activities. As described in the programmatic level analysis of the project (EIR Section 
10.17), no structural damage is anticipated, and vibration levels fall below the “barely perceptible” 
human response at distances beyond 45 feet. These anticipated levels of vibration are less than signifi-
cant for site-specific activities. Residences outside of oil and gas fields would experience a Class III: Less 
Than Significant Impact. 

Most local jurisdictions have adopted the OPR guidelines as part of the Noise Element within the local 
General Plan. The basis for assessing short-term noise impacts is the Conditionally Acceptable noise 
exposure criteria recommended by OPR or adopted by the local jurisdiction. The impact analysis 
assumes the noise levels in Chart 10.17-5 for hydraulic fracturing are 9 dB less than those values for acid 
stimulation. Day-night exterior noise levels exceeding the conditionally acceptable noise limits at noise-
sensitive land uses is used as the basis for assessing potential population exposed during a well stimula-
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tion. Table 11.17-7 presents the estimated radius from the center of the well pad where noise from well 
stimulation exceeds the criteria. Residences beyond these distances would experience a less than signifi-
cant impact, as would some nearer land uses depending upon shielding provided by intervening terrain 
and structures. 

Table 11.17-7. Average Ldn Based on Population Density 

Significance Criteria, 
Ldn 

Unmitigated Distance to Achieve  
Criteria for Hydraulic Fracturing, ft 

Unmitigated Distance to Achieve 
Criteria for Acid Stimulation, ft 

70 900 360 

67 1250 500 

65 1500 610 

11.17.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact NOI-1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

The level of impact is dependent upon the proximity of the residences to the center of the well pad. The 
noise level at the edge of the typical well pad can approach 100 dBA during hydraulic fracturing and 90 
dBA during acid stimulation. The potential population exposed to significant noise exposures is based 
upon the average population density in each city and the average annual noise exposure of fracturing a 
well is presented in Table 11.17-8.  

Table 11.17-8. Wilmington Oil and Gas Field Noise Threshold Criteria 

City 
Significance 
Criteria (Ldn) 

Potential Population Exposed 

Fracturing Activity Acid Stimulation Activity 

Los Angeles 70 1,171 174 

Long Beach 70 1,694 252 

Carson 65 1,993 399 

The degree of mitigation required depends upon the distance between the residential property line and 
the edge of the well pad. Table 11.17-5 shows that activities would exceed the noise threshold criteria, 
and Mitigation Measure NOI-1a should be employed. The amount of mitigation will depend upon the 
distance from the well pad and the nearest residential land use. Assuming a worst-case scenario where 
residences are adjacent to the well pad the noise mitigation of Mitigation Measure NOI-1a was applied 
to the well stimulation equipment inventory to reduce noise levels to below the Implementation of Miti-
gation Measure NOI-1a will reduce maximum noise levels to a less than significant level (Class II). 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

Impact NOI-2 Cause exposure of persons to or generation of excessive groundborne vibration 

The potential effects of ground-borne vibration in a building located near a well pad are not likely to 
include perceptible movement of the floors, rattling of windows, and shaking of items on shelves or 
hanging on walls. Perceptible groundborne vibration may be created by loaded trucks accessing the well 
pads to support the well stimulation treatment activities and drilling rigs. A loaded truck may produce a 
PPV of 0.076 inches per second, or 86 VdB, and a drilling rig would produce a PPV of 0.089 inches per 
second at 25 feet, or 87 VdB (FRA, 2012). Well stimulation treatments, including a hydraulic fracturing 
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operation, generally create lower levels than these at the surface under 0.02 inches per second (Cardno 
ENTRIX, 2012). No off-site buildings are within 45 feet of anticipated activities at Wilmington. 

No structural damage is anticipated at Wilmington. And vibration levels fall below the “barely percep-
tible” human response at distances beyond 45 feet. These anticipated levels of vibration are less than sig-
nificant for all activities at Wilmington field. Also, residences outside of oil and gas fields would experi-
ence a less than significant impact. Impact NOI-2 will be Class III: Less Than Significant at Wilmington. 

11.17.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact NOI 1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

The level of impact is dependent upon the proximity of the residences to the center of the well pad. The 
noise level at the edge of the typical well pad can be over 100 dBA during hydraulic fracturing and over 
90 dBA during acid stimulation. The City of Culver City prohibits nighttime construction activity but 
places no limit on daytime construction and an Ldn of 70 dBA will be used to assess impacts. 

The potential population exposed to significant noise exposures is based upon the average population 
density in each city and the average daily noise exposure of fracturing a well is presented in Table 
11.17-9.  

Table 11.17-9. Inglewood Oil and Gas Field Noise Threshold Criteria 

 Potential Population Exposed 

 Significance  
Criteria 

Fracturing 
Activity  

Acid Stimulation 
Activity  

City of Los Angeles Ldn = 70 1171 174 

County of Los Angeles (Baldwin Hills) Ldn = 70 2435 399 

Culver City Ldn = 70 1426 212 

The degree of mitigation required depends upon the distance between the residential property line and 
the edge of the well pad. Table 11.17-6 shows how activities would exceed the noise threshold criteria. 
Mitigation Measure NOI-1a, described above, should be employed. Implementation of Mitigation Mea-
sure NOI-1a will reduce maximum noise levels to a less than significant level (Class II) for the City of Los 
Angeles and Culver City. However, Mitigation Measure NOI-1a will not reduce noise levels to 60 dBA for 
areas within approximately 150 feet of the well pad and noise impacts will remain significant (Class I) for 
noise sensitive receivers within this radius of the well pad in Los Angeles County. 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

Impact NOI 2 Cause exposure of persons to or generation of excessive groundborne vibration 

The potential effects of ground-borne vibration in a building located near a well pad are not likely to 
include perceptible movement of the floors, rattling of windows, and shaking of items on shelves or 
hanging on walls. Perceptible groundborne vibration may be created by loaded trucks accessing the well 
pads to support the well stimulation treatment activities and drilling rigs. A loaded truck may produce a 
PPV of 0.076 inches per second, or 86 VdB, and a drilling rig would produce a PPV of 0.089 inches per 
second at 25 feet, or 87 VdB (FRA, 2012). Well stimulation treatments, including a hydraulic fracturing 
operation, generally create lower levels than these at the surface under 0.02 inches per second (Cardno 
ENTRIX, 2012). No off-site buildings are within 45 feet of anticipated activities at Inglewood. 
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No structural damage is anticipated, and these vibration levels fall below the “barely perceptible” 
human response at distances beyond 45 feet. These anticipated levels of vibration are less than signifi-
cant for all activities at Inglewood Field. Residences outside of oil and gas fields would experience a Class 
III: Less Than Significant Impact. 

11.17.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact NOI-1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

The significance criteria for the Sespe Oil and Gas Field is the average annual noise exposure limit of 67 
dBA. Based upon the sparse population, the potential population exposed to noise from fracturing or 
well stimulation is approximately zero. The nearest residence to an existing well pad is approximately 
3,250 feet away with a ridge line that is approximately 300 feet above the line of sight. Noise level 
would not exceed the noise threshold criteria and the noise level is a less than significant level (Class III). 
However, future well pads within approximately 1,250 feet of residential properties would exceed the 
noise threshold criteria and Mitigation Measure NOI-1a, described above, should be employed. Imple-
mentation of Mitigation Measure NOI-1a will reduce maximum noise levels to a less than significant 
level (Class II). 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

Impact NOI-2 Cause exposure of persons to or generation of excessive groundborne vibration 

The potential effects of ground-borne vibration in a building located near a well pad are not likely to 
include perceptible movement of the floors, rattling of windows, and shaking of items on shelves or 
hanging on walls. Perceptible groundborne vibration may be created by loaded trucks accessing the well 
pads to support the well stimulation treatment activities and drilling rigs. A loaded truck may produce a 
PPV of 0.076 inches per second, or 86 VdB, and a drilling rig would produce a PPV of 0.089 inches per 
second at 25 feet, or 87 VdB (FRA, 2012). Well stimulation treatments, including a hydraulic fracturing 
operation, generally create lower levels than these at the surface under 0.02 inches per second (Cardno 
ENTRIX, 2012). No off-site buildings are within 45 feet of anticipated activities at Sespe. 

No structural damage is anticipated at Sespe. Vibration levels fall below the “barely perceptible” human 
response at distances beyond 45 feet. These anticipated levels of vibration are less than significant for 
all activities at Sespe field. Also, residences outside of oil and gas fields would experience a less than sig-
nificant impact. Impact NOI-2 will be Class III: Less Than Significant at Sespe. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.17 NOISE AND VIBRATION 

June 2015 11.17-9 Final EIR 

11.17.6 Impact Significance Summary 

Table 11.17-10 summarizes the programmatic level impacts for the Wilmington, Inglewood, and Sespe 
Oil and Gas Fields as related to noise and vibration. 

Table 11.17-10. Summary of Impacts and Mitigation Measures – Noise and Vibration 

Impact NOI-1. Cause exposure of persons to or generation of excessive noise levels or a substantial increase in 
ambient noise levels 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) NOI-1a: Control Noise Levels near Sensitive Land Uses 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) NOI-1a: Control Noise Levels near Sensitive Land Uses 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) NOI-1a: Control Noise Levels near Sensitive Land Uses 

Impact NOI-2. Cause exposure of persons to or generation of excessive groundborne vibration 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.18 Population and Housing 

11.18.1 Introduction 

This chapter describes the population and housing background and the local plans related to population 
and housing for the counties and local communities containing and located adjacent to the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. Impacts of the program are primarily limited to potential popu-
lation increases exceeding planned levels, exceeding available housing or expected housing demands, or 
from removal of existing housing. The scoping comments that were received on the EIR as related to 
Population and Housing that have been considered in this analysis are identical to those summarized in 
EIR Section 10.18.1 (Programmatic Level Analysis, Population and Housing, Introduction). Any relevant 
discussion and analysis in EIR Section 10.18 is incorporated herein to support conclusions about the sig-
nificance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.18.2 Regulatory Setting 

11.18.2.1 General Plan Housing Elements 

The General Plan for the localities containing the Wilmington, Inglewood, and Sespe Oil and Gas Fields 
were assessed to determine if they contain goals and policies relevant to meeting housing needs based 
on planned population growth. Many of the Housing Elements are outdated and are currently being 
updated. Upon review of local General Plans, the following were found as potentially applicable at the 
respective fields: 

Wilmington Oil and Gas Field 

 City of Signal Hill Housing Element Program #3 – No Net Loss Program (Signal Hill, 2014). The No Net 
Loss Program implements Government Code Section 65863 and is modeled after a program descrip-
tion prepared by California Department of Housing and Community Development (HCD). The purpose 
of the program is to ensure that the sites identified in the 2013-2021 Housing Element continue to 
accommodate the City’s share of the regional housing need throughout the planning period. 

Inglewood Oil and Gas Field 

 City of Culver City Housing Element Objective 2, Housing Supply (Culver City, 2014). Maintain oppor-
tunities for developing a variety of housing types while protecting the character and stability of exist-
ing Culver City neighborhoods. 

Sespe Oil and Gas Field 

 City of Ventura Housing Element Goal 3 (Ventura, 2005). Provide adequate housing sites through 
appropriate land use and zoning designations to accommodate the City’s share of the regional housing 
needs. 

 City of Santa Paula Housing Element (Santa Paula, 2012): 

o Goal 1 – To conserve and improve the quality of existing housing and residential neighborhoods in 
Santa Paula. 

o Goal 3 – To provide adequate housing sites through appropriate land use and zoning designations 
to accommodate the City’s share of regional housing needs. 
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11.18.3 Affected Environment 

11.18.3.1 Study Region 1: Wilmington Oil and Gas Field 

The communities near or in the Wilmington Oil and Gas Field are the cities of Long Beach, Signal Hill, 
and Carson within Los Angeles County. Population and housing data for these local communities and the 
county are provided in Table 11.18-1. 

Table 11.18-1. Study Region 1 – Wilmington Oil and Gas Field Area Population and Housing 

Geography 
2012  

Population 
2014  

Total Housing Units 

2014 Available Housing 

Vacant Units Vacancy Rate 

Los Angeles County 9,840,024 3,474,152 205,805 5.9% 

Los Angeles 3,804,503 1,432,553 97,154 6.8% 

Long Beach 463,589 176,417 12,528 7.1% 

Signal Hill 10,963 4,483 238 5.3% 

Carson 91,937 26,099 789 3.0% 

Source: Census, 2014a; DOF, 2014b. 

11.18.3.2 Study Region 1: Inglewood Oil and Gas Field 

The nearest communities to the Inglewood Oil and Gas Field are the cities of Los Angeles, Culver City, 
and Inglewood within Los Angeles County. The population and housing data for these local communities 
and the county are provided in Table 11.18-2. 

Table 11.18-2. Study Region 1 – Inglewood Oil and Gas Field Area Population and Housing 

Geography 
2012  

Population 
2014  

Total Housing Units 

2014 Available Housing 

Vacant Units Vacancy Rate 

Los Angeles County 9,840,024 3,474,152 205,805 5.9% 

Los Angeles 3,804,503 1,432,553 97,154 6.8% 

Inglewood 110,225 38,635 2,051 5.3% 

Culver City 38,949 17,558 715 4.1% 

Source: Census, 2014a; DOF, 2014b. 

11.18.3.3 Study Region 2: Sespe Oil and Gas Field 

The population and housing for the nearest local communities to the Sespe Oil and Gas Field are pro-
vided in Table 11.18-3. As shown, all communities are located within Ventura County. 

Table 11.18-3. Study Region 2 – Sespe Oil and Gas Field Area Population and Housing 

Geography 
2012  

Population 
2014  

Total Housing Units 

2014 Available Housing 

Vacant Units Vacancy Rate 

Ventura County 822,794 284,489 14,593 5.1% 

San Buenaventura (Ventura) 106,273 43,541 2,429 5.6% 

Fillmore 14,961 4,452 255 5.7% 

Santa Paula 29,461 8,973 412 4.6% 

Ojai 7,499 3,401 271 8.0% 

Meiners Oaks 3,739 1,392 40 2.9% 

Mira Monte 7,436 3,163 181 5.7% 
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Table 11.18-3. Study Region 2 – Sespe Oil and Gas Field Area Population and Housing 

Geography 
2012  

Population 
2014  

Total Housing Units 

2014 Available Housing 

Vacant Units Vacancy Rate 

Oak View 4,337 1,496 21 1.4% 

Piru 1,825 485 53 10.9% 

Source: Census, 2014a; DOF, 2014b. 

11.18.4 Impact Methodology and Significance Criteria 

EIR Section 10.18.4 provides a discussion of the population and housing impact methodology, signifi-
cance criteria, and scope that apply for a programmatic level analysis, including this analysis for the 
Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.18.5 Impact Analysis and Mitigation Measures 

11.18.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact POP-1 Induce substantial population growth 

Direct Growth. The rate of production and drilling of new wells within the Wilmington Oil and Gas Field 
is expected to decline over the next 10 years. No more than approximately 100 wells will be drilled in 
any given year. Fewer than 20 wells would be hydraulically fractured annually, all of which would be at 
Oxy’s THUMS/Long Beach Unit. Hydraulic fracturing would be used for well completion on up to 53 per-
cent of new production wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation and acid fractur-
ing would not be used. Well stimulation of already existing wells may also occur at the THUMS/Long 
Beach Unit, but not elsewhere in the field (see EIR Section 11.0). 

Based on the production assumptions, it is likely that existing oil and gas employees at the Wilmington 
Oil and Gas Field would oversee the stimulation treatments performed by the service company engaged 
to do the work. Individual well stimulation activities do not require large numbers of on-site employees 
for extended periods. As discussed in EIR Section 7.4 (Oil and Gas Well Stimulation Treatments), during a 
standard hydraulic fracturing operation, only 8 to 15 employees are needed per day. Additional person-
nel from the owner/operator may be on site to observe and run ancillary equipment, as necessary. The 
duration of a typical well stimulation treatment per well is 1 to 2 days. The owner/operator is respon-
sible for bringing water to the site beforehand and for flowback, which can take 6 to 17 days (refer to 
Table 7.4-1 in EIR Chapter 7). 

Within the field, Oxy operates its oil and gas wells 24 hours per day, 7 days per week, and 365 days per 
year. Oxy has 84 permanent on-site employees at Tidelands, 332 permanent on-site employees at 
THUMS, and two permanent on-site employees at Oxy Long Beach, Inc. The maximum number of daily 
on-site personnel, including temporary workers, is anticipated to occur approximately 245 days per year 
and would be 350 persons at Tidelands, 1,375 persons at THUMS, and 10 persons at Oxy Long Beach, 
Inc. (refer to EIR Section 11.0). 

The timeline of a well prior to production includes exploration (three to five years), planning (12 to 18 
months), site and well construction (two to three months), and well completion (one to two days). 

In California, site preparation for well stimulation typically takes seven to 10 days with crews ranging 
from two to five people. After site preparation, a typical hydraulic fracturing or well stimulation treat-
ment involves one to five stages. Each stage takes between 30 to 60 minutes. For a typical job, the total 
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on location time is approximately 16 hours. This includes two to four hours each for both setting up and 
disassembling the rig, two to four hours for pumping (20 minutes to one hour per stage), and the 
remaining time is used for a crew to set bridge plugs and perforate prior to each stage. 

The total duration of a typical stimulation treatment per well varies between 6 to 17 days, mostly 
depending on the length of flowback, which is managed by the owner/operator (refer to Table 7.4-1 in 
EIR Section 7.4). 

With such a relatively small labor force needed for a typical well stimulation treatment, minimal long-
term population in-migration from new jobs is expected from well stimulation in existing oil and gas 
fields. Also, stimulation activities in an existing oil and gas field, or at new locations, would not all occur 
at the same time. Therefore, the need for service company services would vary and workforce needs 
would fluctuate. This would reduce the potential for new employment and associated worker in-
migration. Stimulation treatments within existing oil and gas fields are expected to have the least poten-
tial for direct population growth through new employment. Due to the limited duration of a treatment, 
it is assumed stimulation of most existing wells largely would be completed by current oil and gas 
industry and service company employees. 

Well stimulation in the Monterey Formation may involve up to 20 stages, especially during exploration 
of the Monterey Formation and plays. This would require the presence of well stimulation crews over 
several more days. 

An exploratory well requires 15 to 30 days to drill, although deeper wells can require several months. 
The well depth may range from less than 1,000 feet to more than 17,000 feet, with a typical exploratory 
well being 5,000 to 10,000 feet. The well may be tested, if it has the potential to be productive, which 
requires an additional 30 to 90 days. Therefore, the total drilling operation (site preparation, drilling and 
testing) can take as much as 180 days or six months to complete. 

With a relatively small labor force needed for a typical individual well stimulation treatment and the rel-
atively short duration of a treatment, minimal long-term in-migration is expected from new employ-
ment. As shown in Table 11.18-1, existing maximum employment of 1,735 employees only accounts for 
0.04 percent of the total population of Los Angeles, Long Beach, and Signal Hill. Even if new well stimula-
tion treatments create new permanent jobs, when considering the numbers of existing employees at 
the field and the size of the existing workforce in the region, any such increase is considered nominal in 
comparison to the total population of the immediate communities. Therefore, any direct population 
growth resulting from stimulation treatments at the Wilmington Oil and Gas Field is considered less than 
significant (Class III). 

Indirect Growth. There are eight major oil refineries in the Wilmington area (see EIR Section 7.3.5, 
Testing and Production). Product from the Wilmington Oil and Gas Field generally is delivered by pipe-
line to these neighboring refineries. Increased production of oil and gas as a result of well stimulation 
would displace oil and gas currently received at the existing refineries from imports, such as from 
Alaska, the east coast, and foreign sources. Therefore, the amount of indirect growth that would result 
at these refineries from use of well stimulation treatments is considered minor, but new employment 
may occur. Should new employment result in workers in-migrating to the Los Angeles County area, any 
such increase is considered nominal in comparison to the total population (refer to Table 11.18-1). 
Therefore, any indirect population growth resulting from stimulation treatments at the Wilmington Oil 
and Gas Field is considered less than significant (Class III). 
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Impact POP-2 Displace substantial numbers of people or existing housing, necessitating the con-
struction of replacement housing elsewhere 

Well stimulation activities occurring in the Wilmington Oil and Gas Field would not result in any residen-
tial displacement. The work would be performed at existing artificial islands. Furthermore, due to the 
decline in production at the field (refer to EIR Section 11.0), existing infrastructure has capacity and no 
new infrastructure or utilities would be needed. Any new injection wells are assumed to occur within 
the field and would not displace housing or residents. 

Should there be increased housing demand from worker in-migration (refer to population analysis 
above), the existing numbers of available housing units and vacancy rates in the area would be sufficient 
to accommodate any new employees relocating to the area (refer to Table 11.18-1). As discussed in EIR 
Section 11.18.2 (Regulatory Setting), the City of Signal Hill General Plan contains program goals related 
to conservation of existing housing. As discussed, well stimulation would not remove any housing within 
Signal Hill and would be consistent with this General Plan program. Therefore, well stimulation activities 
would not displace substantial numbers or people or existing housing and would not necessitate the 
construction of new housing elsewhere; no impacts to housing would occur at the Wilmington field 
(Class IV). 

11.18.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact POP-1 Induce substantial population growth 

The Inglewood Oil and Gas Field is one of the largest contiguous urban oil field in the United States and 
is located in Study Region 1. The nearest communities to the Inglewood Oil and Gas Field are the cities 
of Culver City and Inglewood in Los Angeles County. Population levels of these local communities and 
Los Angeles County are provided in Table 11.18-2. 

As discussed in EIR Chapter 10, Freeport is the primary owner/operator within the Inglewood Oil and 
Gas Field and operates its oil and gas wells 24 hours per day, 7 days per week, and 365 days per year, 
and has approximately 90 permanent on-site employees. The maximum number of daily on-site person-
nel, which is anticipated to occur approximately 130 days per year, is 775 people, including service com-
pany and temporary employees. In addition to Freeport, there are several other independent field 
operators. 

In the event well stimulation activities at the Inglewood Oil and Gas Field required additional employees 
(beyond the 775 maximum workers) and all these workers relocated to the immediate area, any 
increase in population is considered minor when compared to the existing population levels of Culver 
City, Inglewood, and the City of Los Angeles (refer to Table 11.18-2). Currently, 775 workers are 
equivalent to only 0.02 percent of the population of local communities proximate to this field. Likewise, 
any direct or indirect population increase would account for a nominal amount of projected growth 
within Los Angeles County (refer to Table 11.18-2). If any new workers already reside in the large popu-
lation base of these local areas, they would not contribute to an increase in population. Therefore, while 
well stimulation would likely occur within the Inglewood Oil and Gas Field, any population increase is 
considered less than significant (Class III). 

Impact POP-2 Displace substantial numbers of people or existing housing, necessitating the con-
struction of replacement housing elsewhere 

Well stimulation activities in the Inglewood Oil and Gas Field would not require the displacement of any 
residences or residents. As discussed in EIR Chapter 10, due to the general decline in production at the 
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Inglewood Oil and Gas Field, existing infrastructure has adequate capacity and no new infrastructure or 
utilities would need to be constructed. Flowback water injection occurs within the existing field and 
would not require off-site injection well locations. 

Furthermore, any increased housing demand associated with worker in-migration from well stimulation 
activities would be adequately served by available housing within Culver City, Inglewood, and the City of 
Los Angeles (refer to Table 11.18-2) and there would be no need for the construction of new housing 
elsewhere. Therefore, impacts related to relocation and housing availability at the Inglewood Oil and 
Gas Field would be less than significant (Class III). 

11.18.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact POP-1 Induce substantial population growth 

Direct Growth. As noted in EIR Section 11.0, activity within the Sespe Oil and Gas Field would occur at a 
similar or slightly reduced level of production, well stimulation, and abandonment as now occurs, and 
no well stimulation treatments would be requested for any already existing wells within the field. In the 
next 25 years, only a few wells would be drilled per year in the field, all of which would be hydraulically 
fractured. Seneca, the field operator, recently proposed action for future hydraulic fracturing that 
includes construction of eight new wells on four separate existing pads and approximately 8,000 feet of 
new pipeline. 

Within the Sespe field, Seneca operates its oil and gas wells 24 hours per day, 7 days per week, and 365 
days per year, and has 12 permanent on-site employees. Seneca’s normal daily operations include a 
maximum of nine company employees and approximately 40 non-company personnel. During drilling, 
which occurs approximately 30 days per year, there are a maximum of nine company employees plus 
approximately 52 non-company employees at the field. During well completion, which is estimated to 
occur approximately 30 days per year, there are a maximum of approximately 11 company employees 
and 67 non-company employees at the field. The other owners/operators also have associated person-
nel on site daily in the Sespe Oil and Gas Field. 

The Monterey Formation crops out in the Sespe Oil and Gas Field and dips beneath the Fillmore Sub-
basin south of the field, forming the deep syncline associated with one of the Monterey plays (see also 
Figure 10.14-2 for the location of Sespe Oil and Gas Field and the Monterey Formation and its plays). 
Well stimulation in the Monterey Formation may involve up to 20 stages, especially during exploration. 

An exploratory well requires 15 to 30 days to drill, although deeper wells can require several months. 
The well depth may range from less than 1,000 feet to more than 17,000 feet, with a typical exploratory 
well being 5,000 to 10,000 feet. The well may be tested, if it has the potential to be productive, which 
requires an additional 30 to 90 days. Therefore, the total drilling operation (site preparation, drilling, 
and testing) can take as much as 180 days or six months to complete. 

With a relatively small labor force needed for a typical individual well stimulation treatment, a similar 
level of well stimulation treatments, and the relatively short duration of each treatment, minimal long-
term in-migration is expected as a result of new employment. As shown in Table 11.18-3, existing maxi-
mum employment of approximately 100 employees at Sespe Oil and Gas Field is equivalent to only 0.06 
percent of the total population of the cities proximate to the field. In the event well stimulation activ-
ities at the Sespe Oil and Gas Field required additional employees (beyond the 100 maximum workers) 
and all of these workers relocated to the immediate area, any increase would be minor when compared 
to the existing population levels of the area. If any new employees already were resident in the area, 
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any population increase from new employment would be even less. Therefore, any direct population 
growth resulting from stimulation treatments at the Sespe Oil and Gas Field is considered less than sig-
nificant (Class III). 

Indirect Growth. Production from the Sespe Oil and Gas Field is delivered by pipeline to refineries in the 
Los Angeles and San Francisco Bay areas, as described in EIR Section 7.3.5 (Testing and Production). Any 
increased production of oil and gas from well stimulation activities at the field would displace oil and gas 
currently received by the existing refineries from import sources, such as from Alaska, the east coast, 
and foreign sources. Therefore, the amount of indirect growth from new employment at these refineries 
is considered minor. Should new employment result in workers in-migrating to the Los Angeles County 
or San Francisco Bay areas, any such increase is considered nominal in comparison to the total popula-
tion of these regions. Therefore, any indirect population growth resulting from stimulation treatments 
at the Sespe Oil and Gas Field are considered less than significant (Class III). 

Impact POP-2 Displace substantial numbers of people or existing housing, necessitating the con-
struction of replacement housing elsewhere 

Well stimulation activities occurring within the Sespe Oil and Gas Field would not result in any residen-
tial displacement. 

Seneca, who is the sole holder of federal oil and gas leases within the field, has applied to the USFS with 
a proposed surface use plan of operations to drill eight new wells and install new facilities under existing 
oil and gas leases. Seneca’s proposed action would include eight new wells on four separate existing 
well pads, 7,960 feet of new pipelines, installation of a 400-barrel welded emergency tank, a transfer 
pump, three pressure vessels, and master headers. Most of the new pipeline would be on existing well 
pads and existing roads, but approximately 285 feet of pipeline is proposed along undisturbed areas 
with no residences. Seneca operates 12 injection wells within the field, so no new off-site injection wells 
would be needed. This proposed work would generate new infrastructure that would serve future well 
stimulation practices and minimize the need for new off-site infrastructure that could conflict with exist-
ing housing. 

Should there be increased housing demand from worker in-migration (refer to Impact POP-1 above), the 
existing numbers of available housing units and vacancy rates in the area indicate there is sufficient 
housing to serve any new employees relocating to the area (refer to Table 11.18-2, Study Region 2 – 
Sespe Oil and Gas Field Area Population and Housing). As discussed in EIR Section 11.18.2 (Regulatory 
Setting), the City of Ventura and City of Santa Paula General Plans contain goals related to conservation 
of existing housing. Implementation of well stimulation would not remove any housing within Ventura 
or Santa Paula, so it would be consistent with these General Plan goals. Therefore, well stimulation 
activities would not displace substantial numbers or people or existing housing and would not 
necessitate the construction of new housing elsewhere; no impacts to housing would occur at the Sespe 
field (Class III). 
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11.18.6 Impact Significance Summary 

Table 11.18-4 provides a summary of impacts related to population and housing. As shown, based on 
the analysis provided above, impacts to population and housing from well stimulation activities at the 
Wilmington, Inglewood, and Sespe Oil and Gas Fields would be less than significant, and no mitigation is 
required. 

Table 11.18-4. Summary of Impacts and Mitigation Measures – Population and Housing 

Impact POP-1. Induce substantial population growth 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact POP-2. Displace substantial numbers of people or existing housing, necessitating the construction of 
replacement housing elsewhere 

Wilmington Oil and Gas Field  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.19 Public Services 

11.19.1 Introduction 

This chapter describes the laws and regulations that govern public services at a State and local level for 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields. It then presents a description of the existing 
public service providers for these oil and gas fields and surrounding communities. Finally, the environ-
mental analysis seeks to identify if well stimulation activities at these fields would introduce any activ-
ities that may overburden or disrupt these public services or result in environmental impacts from nec-
essary expansion of public services. 

The following section is limited to analyzing potential impacts to fire, police, and school public service 
levels. The scoping comments that were received on the EIR as related to Public Services that have been 
considered in this analysis are identical to those summarized in EIR Section 10.19.1. For a discussion and 
analysis of hazardous material use, the reader is directed to EIR Section 11.13 (Hazards and Hazardous 
Materials). For an analysis of potential impacts to parks and recreational facilities, refer to EIR Section 
11.20 (Recreation). For an analysis pertaining to risk of upset (including pipelines) and safety, refer to 
EIR Section 11.21 (Risk of Upset/Public and Worker Safety). Finally, for an analysis of emergency access, 
refer to EIR Section 11.22 (Transportation and Traffic). Any relevant discussion and analysis in EIR Sec-
tion 10.19.5 is incorporated herein to support conclusions about the significance of impacts in the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields. 

11.19.2 Regulatory Setting 

11.19.2.1 Federal 

Pipeline and Hazardous Materials Safety Administration (PHMSA). The PHMSA develops and enforces 
regulations for the safe, reliable, and environmentally sound operation of the nation’s pipeline trans-
portation system. This federal agency comprises the Office of Pipeline Safety which ensures safety in the 
design, construction, operation and maintenance, and spill response planning of America's oil, natural 
gas, and hazardous liquid transportation per the duties regarding pipeline safety set forth in 49 USC Sec-
tion 60101 et seq. and 49 CFR Section 190.1. The regulations apply to the owners and operators of the 
facilities and cover the design, installation, inspection, emergency plans and procedures, testing, con-
struction, extension, operation, replacement, and maintenance of pipeline facilities transporting oil, gas, 
and hazardous liquid. The regulations require operators of gas pipelines to participate in a public safety 
program, such as a one-call system that would notify the operator of any proposed demolition, excava-
tion, tunneling, or construction that would take place near or affect the facility. 

11.19.2.2 State 

Office of the State Fire Marshall. The Office of the State Fire Marshal, Pipeline Safety Division, regulates 
the safety of approximately 4,500 miles (8,851 km) of intrastate hazardous liquid (e.g., oil, gas) trans-
portation pipelines and acts as an agent of the Federal Office of Pipeline Safety concerning the inspec-
tion of more than 2,000 miles (3,219 km) of interstate pipelines. Pipeline safety staff inspects, tests, and 
investigates to ensure compliance with all federal and state pipeline safety laws and regulations. All 
spills, ruptures, fires, or similar incidents are responded to immediately; all such accidents are 
investigated for cause. 
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11.19.2.3 Local General Plans 

A review of all identified local municipalities’ General Plans was conducted for applicable goals or poli-
cies related to program activities at these fields and the overall need for expanding and ensuring ade-
quate public services are provided within their jurisdiction. Upon review of all local General Plans, the 
following were found as potentially applicable at a programmatic level: 

Wilmington Oil and Gas Field 

No applicable plans or policies were found for the Wilmington Oil and Gas Field communities directly 
related to public services and the project. 

Inglewood Oil and Gas Field 

 City of Los Angeles General Plan, West Adams-Baldwin Hills-Leimert Community Plan (City of Los 
Angeles, 2014). 

Objective 5-1: To provide adequate police facilities and personnel to correspond with population and 
service demands. 

– Policy 5-1.1: Coordinate with Police Department as part of the review of significant development 
projects and General Plan Amendments affecting land use to determine the impact on service 
demands 

Objective 6-1: Ensure that fire facilities and protective services are sufficient for the existing and future 
population and land uses. 

– Policy 6-1.1: Coordinate with the Fire Department as part of the review of significant development 
projects and General Plan Amendments affecting land use to determine the impact on service 
demands. 

 City of Inglewood General Plan Safety Element – Oil Hazards Mitigation Measures (Inglewood, 
1995). Oil pipeline companies must continually monitor their pumping operations, periodically 
inspect the pipelines and periodically review and update their emergency response measures. 

Sespe Oil and Gas Field 

 Ventura County General Plan (Ventura County, 2013). 

Policies 4.1.2: 

– 1. Discretionary development shall be conditioned to contribute land, improvements or funds 
toward the cost of needed public improvements and services related to the proposed development. 

– 2. Development shall only be permitted in those locations where adequate public services are avail-
able (functional), under physical construction or will be available in the near future. 

Policies 4.7.2: 

– 1. The Sheriff's Department shall continue to review discretionary permits to ensure that an ade-
quate level of law enforcement can be provided. 

Program 4.8.3: 

– 1. The Fire Protection District Bureau of Fire Prevention will continue to review all new development 
to ensure that an adequate level of fire protection can be provided. 
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 City of Ventura General Plan (Ventura, 2005). 

Action 7.12: Refer development plans to the Fire Department to assure adequacy of structural fire pro-
tection, access for firefighting, water supply, and vegetation clearance. 

 City of Santa Paula General Plan Safety Element (Santa Paula, 2012). 

Policy 4.b.b. Require that all fire safety standards conform with those established by the State Board 
of Forestry for state responsibility areas (State of California, Public Resources Code Section 4290) 
including: road standards for fire equipment access; standards for signs identifying streets, roads, and 
buildings; minimum private water supply reserves for emergency fire use; fuel breaks and greenbelts; 
land use policies and safety standards that take into account the recurrent nature of wildland fires; 
design standards establishing minimum road widths and clearances around structures; and emergency 
preparedness protocol and procedures. 

Policy 8.a.a. Oil production facilities should be enclosed and locked in a manner to prevent vandalism 
and/or theft. 

Policy 8.d.d. Pipeline conditions should be checked periodically by the City Fire Department in conjunc-
tion with the State Fire Marshal, to ensure that no leaks or spills, or fire hazards have occurred or cur-
rently exist. 

11.19.3 Affected Environment 

11.19.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Los Angeles County, with the nearest surrounding 
communities providing public services being the cities of Los Angeles, Long Beach, Signal Hill, and 
Carson. The public service providers for these local communities are provided in Table 11.19-1. 

Table 11.19-1. Study Region 1 – Wilmington Oil and Gas Field Area Public Services 

Geography Fire Police School Districts 

Los Angeles County   

Los Angeles Los Angeles Fire 
Department  

Los Angeles Police 
Department 

 Beverly Hills Unified 
 Inglewood Unified 
 Las Virgenes Unified 
 Los Angeles Unified  

 Las Virgenes Unified 
 Los Angeles Unified 
 Centinela Valley Union High 
 Wiseburn Elementary  

Long Beach Long Beach Fire 
Department 

Long Beach Police 
Department 

 ABC Unified 
 Long Beach Unified  

 Los Angeles Unified 
 Paramount Unified  

Signal Hill Los Angeles Fire 
Department 

Signal Hill Police 
Department 

 Long Beach Unified  

Carson LA County Fire 
Department 

LA County Sheriff's 
Department 

 Compton Unified Los Angeles Unified 

Source: Aspen Environmental Group, 2014a. 

11.19.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil Field is located within Los Angeles County, with the nearest surrounding communities 
providing public services being the cities of Los Angeles, Culver City, and Inglewood. The public service 
providers for these local communities are provided in Table 11.19-2. 
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Table 11.19-2. Inglewood Oil Field Area Public Services 

Geography Fire Police School Districts 

Los Angeles County   

Los Angeles Los Angeles Fire 
Department  

Los Angeles Police 
Department 

 Beverly Hills Unified 
 Inglewood Unified 
 Las Virgenes Unified 
 Los Angeles Unified  

 Las Virgenes Unified 
 Los Angeles Unified 
 Centinela Valley Union High 
 Wiseburn Elementary  

Culver City Culver City Fire 
Department 

Culver City Police 
Department 

 Culver City Unified  Culver City 

Inglewood LA County Fire 
Department 

Inglewood Police 
Department 

 Hawthorne Elementary  Lennox Elementary 

Source: Aspen Environmental Group 2014a. 

11.19.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located within Ventura County. The nearest surrounding communities pro-
viding public services include Ventura, Fillmore, Santa Paula, and Piru (unincorporated). Additionally, the 
Sespe Oil and Gas Field contains both U.S. Bureau of Land Management (BLM) and U.S. Forest Service 
(USFS) lands. The public service providers for these local communities and federal agencies are provided 
in Table 11.19-3. 

Table 11.19-3. Study Region 2 – Sespe Oil and Gas Field Area Public Services 

Geography Fire Police School Districts 

Ventura County   

San Buenaventura 
(Ventura) 

Ventura City Fire Department Ventura Police Department  Ventura Unified 
 San Buenaventura (Ventura) 

Fillmore City of Fillmore Fire Department Ventura County Sheriff’s Office  Fillmore Unified 
 Fillmore 

Santa Paula Santa Paula Fire Department Santa Paula Police Department  Briggs Elementary 
 Mupu Elementary 

Piru Ventura County Fire Department Ventura County Sheriff Office  Fillmore Unified 
 Fillmore 

Federal    

BLM Fire and Aviation Department Law Enforcement Rangers 
(uniformed officers) and Special 
Agents (criminal investigators) 

N/A 

USFS USDA Fire and Aviation 
Management Division 

USDA Law Enforcement and 
Investigations Division 

N/A 

Source: Aspen Environmental Group, 2014a. 

11.19.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.19.4 (Public Services, Impact Methodology and Significance Criteria) for discus-
sion of impact methodology and significance criteria. 
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11.19.5 Impact Analysis and Mitigation Measures 

11.19.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain accept-
able service ratios, response times, or to other performance objectives for fire, police, 
or schools 

Increased Need for Fire, Police, or School Services. As shown in Figure 11.0-1, the Wilmington Oil and Gas 
Field is 20,434 acres in size and lies within the City of Long Beach, Port of Long Beach, City of Los 
Angeles, Port of Los Angeles, and City of Carson. The Wilmington Oil and Gas Field is the third largest oil 
field in the United States, and the largest of 42 active oil and gas fields within the Los Angeles Basin. The 
City of Long Beach maintains the primary local jurisdiction over operations within the field. Neighboring 
cities include Signal Hill to the north. Fire, police, and school providers of these primary local communi-
ties serving the field are provided in Table 11.19-1. Additionally, hazards inherent to project activities 
may require a greater supply of water to satisfy fire-flow demand. In the event of a fire, any increased 
demand for water to satisfy fire-flow need is considered nominal as sites are assumed to either be 
located in areas providing sufficient fire-flow or require use of water onboard fire fighting vehicles. 

As discussed in EIR Section 11.0, Occidental Long Beach, Inc. (Oxy) is the primary contractor in the Wilm-
ington field. Oxy operates its wells 24 hours per day, 7 days per week, and 365 days per year. As shown 
in Table 11.0-1, Oxy has approximately 1,542 producing wells, 851 injection wells, and produces 34,080 
barrels of oil per day and 1,369,810 barrels of water from injection. Associated infrastructure at the field 
includes gathering lines, pipelines, storage facilities, and substations. 

Production and drilling of new wells within the Wilmington Oil and Gas Field is expected to decline over 
the next 10 years with no more than approximately 100 wells drilled in any given year. Fewer than 20 
wells would be hydraulically fractured annually, all of which would be at Oxy’s THUMS/Long Beach Unit. 
Well stimulation in the Monterey Formation can take up to 20 stages (compared to 3 to 5 stages for 
typical well stimulations), and use up to 10 million gallons of water per treatment (compared to 250,000 
gallons for a typical well stimulation treatment). 

As shown in EIR Section 11.18 (Population and Housing), Table 11.18-1, existing maximum employment 
of 1,735 employees only accounts for 0.04 percent of the total population of Los Angeles, Long Beach, 
and Signal Hill. As discussed in EIR Section 11.18 (Population and Housing), in the event project well 
stimulation treatment activities at the Wilmington Oil and Gas Field required additional employees 
(beyond the 1,735 current workers) and these workers relocated to the immediate area, any increase is 
considered minor when compared to the existing population levels of the cities of Los Angeles, Long 
Beach, Signal Hill, and Carson. Therefore, no significant increase in demand to fire, police, and school 
providers of these local communities and Los Angeles County would occur from any new employment 
that may occur in the area. 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) would require DOGGR to coordinate with the applicable local land use agency to determine 
whether new well development and stimulations would place a burden on public services, and ensure 
that appropriate compensation is provided to the local agency through its local land use permit(s). Per 
the environmental review and compliance assumptions in EIR Section 9.2 (Programmatic Assumptions: 
Local Jurisdictional Authority and Conditions of Approval), it is anticipated that any identified potential 
impacts to public services would be reduced to a less than significant level through local permit condi-
tions (Class II). 
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Additionally, an accidental spill of chemical additives along the access roads could potentially create a 
safety hazard and traffic delays requiring emergency response or blocking response routes. The imple-
mentation of Mitigation Measures HAZ-1a and HAZ-1b include protective measures to prevent spills are 
in place at the field. This would reduce the potential for emergency service calls in the event of a spill, 
thus reducing demands on emergency service providers during stimulations at the field. 

Mitigation Measure TR-1a would require that the applicant prepare a Traffic Plan for review and approval 
by DOGGR, the local Lead Agency, and Caltrans that would include traffic control measures and would 
address the potential for project-related traffic to impede emergency response vehicles. The Traffic Plan 
would also require a specific training and information program for project workers and drivers to ensure 
awareness of emergency procedures from project-related accidents and spills, including those in the 
project’s Spill Contingency Plan required by DOGGR’s proposed permanent regulations. The implemen-
tation of these measures would help ensure impacts on demand for and response times of emergency 
service providers serving the cities of Los Angeles, Long Beach, Signal Hill, and Carson would be less than 
significant (Class II). 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

11.19.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain accept-
able service ratios, response times, or to other performance objectives for fire, police, 
or schools 

The Inglewood Oil and Gas Field is one of the largest contiguous urban oil fields within the United States 
and is located within Study Region 1. The nearest communities to the Inglewood field are the cities of 
Culver City, Inglewood, and Los Angeles within Los Angeles County. Fire, police, and school providers of 
these local communities and Los Angeles County are provided in Table 10.19-2. Additionally, hazards 
inherent to project activities may require a greater supply of water to satisfy fire-flow demand. In the 
event of a fire, any increased demand for water to satisfy fire-flow need is considered nominal as sites 
are assumed to either be located in areas providing sufficient fire-flow or require use of water onboard 
fire fighting vehicles. 

Freeport is the primary owner/operator within the Inglewood field and operates its oil and gas wells 24 
hours per day, 7 days per week and 365 days per year. As of 2014, there are over 610 active oil and gas 
wells within the Inglewood Oil and Gas Field (see Figure 10.0-1). 
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As discussed in EIR Section 10.18 (Population and Housing), in the event project activities at the Ingle-
wood Oil and Gas Field required additional employees (beyond the 775 maximum workers which 
account for only 0.02 percent of the population of local communities proximate to this field) and these 
workers relocated to the immediate area, any increase is considered minor when compared to the exist-
ing population levels of Culver City, Inglewood, and the City of Los Angeles. Therefore, no significant 
increase in demand to fire, police, and school providers of these local communities and Los Angeles 
County would occur from any new employment and employees that may move the area. 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) would require DOGGR to coordinate with the applicable local land use agency to determine 
whether new well development and stimulations would place a burden on public services, and ensure 
that appropriate compensation is provided to the local agency through its local land use permit(s). Per 
the environmental review and compliance assumptions in EIR Section 9.2 (Programmatic Assumptions: 
Local Jurisdictional Authority and Conditions of Approval), it is anticipated that any identified potential 
impacts to public services would be reduced to a less than significant level through local permit condi-
tions (Class II). 

Additionally, an accidental spill of chemical additives along the access roads could potentially create a 
safety hazard and traffic delays requiring emergency response or blocking response routes. The imple-
mentation of Mitigation Measures HAZ-1a and HAZ-1b include protective measures to prevent spills are 
in place at the field. This would reduce the potential for emergency service calls in the event of a spill, 
thus reducing demands on emergency service providers during stimulations at the field. 

Mitigation Measure TR-1a would require that the applicant prepare a Traffic Plan for review and approval 
by DOGGR, the local Lead Agency, and Caltrans that would include traffic control measures and would 
address the potential for project-related traffic to impede emergency response vehicles. The Traffic Plan 
would also require a specific training and information program for project workers and drivers to ensure 
awareness of emergency procedures from project-related accidents and spills, including those in the 
project’s Spill Contingency Plan required by DOGGR’s proposed permanent regulations. The implemen-
tation of these measures would help ensure impacts on demand for and response times of emergency 
service providers serving the cities of Los Angeles, Culver City, and Inglewood would be less than signifi-
cant (Class II). The implementation of these measures would also ensure compliance with the applicable 
General Plan objectives and policies identified in EIR Section 11.19.2.3. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR. (Full text in EIR Section 10.13.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 
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11.19.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain accept-
able service ratios, response times, or to other performance objectives for fire, police, 
or schools 

Increased Need for Fire, Police, or School Services. As shown in Figure 11.0-2, the Sespe Oil and Gas 
Field is approximately 16,058 acres in size and is located in Ventura County, north of the City of Fillmore 
and northeast of the City of Santa Paula. The field is comprised of land managed by the USFS, BLM, and 
U.S. Fish and Wildlife Service (USFWS), as well as private property. Fire, police, and school providers of 
the primary local communities and these federal agencies serving the field are provided in Table 
11.19-2. Additionally, hazards inherent to project activities may require a greater supply of water to 
satisfy fire-flow demand. In the event of a fire, any increased demand for water to satisfy fire-flow need 
is considered nominal as sites are assumed to either be located in areas providing sufficient fire-flow or 
require use of water on board fire fighting vehicles. 

As discussed in EIR Section 11.0, as of 2014, there are over 300 active oil and gas wells within the Sespe 
field (see Figure 11.0-2). Over 200 of the active production wells are located on lands managed by the 
USFS and USFWS. Over 15 active wells are located on BLM lands. The remainder of the wells are 
scattered on private lands within unincorporated Ventura County. Seneca Resources Corporation 
(Seneca) is the primary well owner, operating 236 of the active production wells and producing an aver-
age annual rate of 438,000 barrels of oil and 700 million cubic feet of natural gas. In addition to produc-
tion wells, Seneca operates 12 injection wells used for hydraulic fracturing or the disposal of produced 
water or other substances resulting from extraction operations, waterflood, steamflood, and cyclic 
steam. Ten wells within the Sespe field have been utilized for hydraulic fracturing in the past three 
years.” 

In the next 25 years, only a few wells will be drilled per year in the Sespe Oil and Gas Field, all of which 
would be hydraulically fractured. No well stimulation treatments will be requested for any already exist-
ing wells within the field. In particular, Seneca’s proposed action for future hydraulic fracturing includes 
construction of eight new wells on four separate existing pads and approximately 8,000 feet of new 
pipeline. This new pipeline would lie primarily on existing well pads and along existing roads, but 
approximately 285 feet of this pipeline would be within undisturbed areas. 

Limited Access Roadways. Most of the well pads within the Sespe Oil and Gas Field are on ridgetops 
accessible by dirt roads operated by the U.S. Forest Service. As discussed in EIR Section 11.22, well stim-
ulation treatments require transport of large volumes of fluids and equipment, which may increase the 
amount of truck traffic on these roads. These roads were originally built for oil tanks and operations, and 
therefore may be well designed for truck traffic. However, due to the rugged nature of the Sespe Oil and 
Gas Field topography, the roads can be steep and contain sharp curves and turns. Therefore, there is a 
higher risk for vehicle accidents on these roads, especially at night or in inclement weather. Since the 
Sespe Oil and Gas Field roads are unpaved, a vehicle accident and spill could result in an impact of hazard-
ous materials directly to the ground surface, which could lead to impacts to biota, surface water, or 
groundwater. 

Natural Setting. The potential impact of hazardous materials to the environment from spills/leaks in the 
Sespe Oil and Gas Field are heightened because of its natural and rugged setting. There is a risk of 
impact to the well stimulation treatment infrastructure in the Sespe Oil and Gas Field from natural 
events such as wildfires, landslides, rock falls and fallen trees or branches that could damage equipment 
and result in spills or leaks of hazardous materials. If a spill or leak of hazardous materials occurs, 
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response time for emergency spill cleanup crews could be slow due to the limited access roadways and 
remote setting. A spill or leak of hazardous material also has a much greater potential to immediately 
impact the ground surface because most of the area is unpaved. Furthermore, steep or rugged terrain 
could complicate the ability to cleanup chemicals that have reached the ground surface. These risks are 
exacerbated for pipeline spills or leaks in undisturbed areas of the field, where if a spill or leak occurs, it 
may be difficult to detect and could go unnoticed. If noticed, emergency cleanup response and potential 
remediation would be difficult. 

The Monterey Formation crops out in the Sespe Oil and Gas Field and dips beneath the Fillmore Sub-
basin south of the field, forming the deep syncline associated with one of the Monterey Formation plays 
(see also Figure 10.14-2 for the location of Sespe Oil and Gas Field and the Monterey Formation and its 
plays). Well stimulation in the Monterey Formation can take up to 20 stages (compared to 1 to 5 stages 
for typical well stimulations) and use up to 10 million gallons of water per treatment (compared to 
250,000 gallons for a typical well stimulation treatment). 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) would require DOGGR to coordinate with the applicable local land use agency to determine 
whether new well development and stimulations would place a burden on public services, and ensure 
that appropriate compensation is provided to the local agency through its local land use permit(s). Per 
the environmental review and compliance assumptions in EIR Section 9.2 (Programmatic Assumptions: 
Local Jurisdictional Authority and Conditions of Approval), it is anticipated that any identified potential 
impacts to public services would be reduced to a less than significant level through local permit condi-
tions (Class II). 

Additionally, an accidental spill of chemical additives along the access roads could potentially create a 
safety hazard requiring emergency response or blocking response routes. The implementation of Mitiga-
tion Measures HAZ-1a and HAZ-1b include protective measures to prevent spills are in place at the field. 
This would reduce the potential for emergency service calls in the event of a spill, thus reducing 
demands on emergency service providers during stimulations at the field. 

Mitigation Measure TR-1a would require that the applicant prepare a Traffic Plan for review and 
approval by DOGGR, the local Lead Agency, and Caltrans that would include traffic control measures and 
would address the potential for project-related traffic to impede emergency response vehicles. The 
Traffic Plan would also require a specific training and information program for project workers and 
drivers to ensure awareness of emergency procedures from project-related accidents and spills, includ-
ing those in the project’s Spill Contingency Plan required by DOGGR’s proposed permanent regulations. 
The implementation of these measures would help ensure impacts on demand for and response times 
of emergency service providers serving the site would be less than significant (Class II). The implementa-
tion of these measures would also ensure compliance with the applicable General Plan policies identi-
fied in EIR Section 11.19.2.3. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 
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MM HAZ-1b Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equip-
ment and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills 
or Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

11.19.6 Impact Significance Summary 

Table 11.19-4 provides a summary of programmatic level impacts related to public service (fire, police, 
and school) levels.  

Table 11.19-4. Summary of Impacts and Mitigation Measures – Public Services 

Impact PUB-1. Require new or physically altered governmental facilities in order to maintain acceptable service ratios, 
response times, or to other performance objectives for fire, police, or schools 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage Surface 
Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
TR-1a: Prepare Traffic Plan 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
TR-1a: Prepare Traffic Plan 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require the Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
TR-1a: Prepare Traffic Plan 
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11.20 Recreation 

11.20.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for recreation resources. EIR Section 11.20.2 presents relevant regulations and standards 
associated with this analysis. EIR Section 11.20.3 provides a description of the affected environment for 
recreation resources that are associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 
EIR Section 11.20.4 provides the impact methodology and criteria used for this analysis, and EIR Section 
11.20.5 describes the impacts associated with well stimulation treatments in these three fields, includ-
ing proposed mitigation measures. EIR Section 11.16.6 provides a summary of the impacts identified and 
their significance, as detailed in EIR Section 11.16.5. Please refer to EIR Section 12.2.20 for the Recrea-
tion evaluation of the project’s alternatives, and EIR Section 13.22 for the evaluation of cumulative 
impacts associated with recreation resources. The scoping comments that were received on the EIR as 
related to recreation resources that have been considered in this analysis are identical to those summa-
rized in EIR Section 10.20.1 (Recreation, Introduction). Any relevant discussion and analysis in EIR Sec-
tion 10.20 is incorporated herein to support conclusions about the significance of impacts in the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields. 

11.20.2 Regulatory Setting 

11.20.2.1 Study Region 1: Wilmington Oil and Gas Field 

City of Carson 

General Plan, Chapter 9 – Parks, Recreation and Human Services Element (Carson, 2004). This Element 
is part of the City’s General Plan, which includes important issues relating to community recreation plan-
ning. However, none of the issues that are presented apply to the development of oil and gas. 

City of Long Beach 

Open Space and Recreation Element of the General Plan (LBC, 2002). This Element includes oil drilling 
sites as open space. Therefore, the following policies from Chapter 2 (Open space for the managed pro-
duction of resources) apply to oil and gas development: 

 Policy 2.3 – Manage oil, water and natural gas extraction sites and operations to extend the life of 
these resources; and 

 Program 2.4 – Manage oil and natural gas operations throughout the City to protect the environment, 
extend the life of the resources and benefit the public. 

Chapter 4 addresses the issues associated with providing adequate public recreational opportunities in 
the community. This chapter provides the goals, objectives, policies, and programs associated with rec-
reational resources, which include the following: 

 Policy 4.2 – Protect public parkland from intrusive, non-recreational uses; 

 Policy 4.5 – Replace any displaced publicly owned recreation open space on an acre per acre basis, in 
kind, within areas of the City most underserved by recreation open space; 

 Policy 4.10 – Require all new developments to provide usable open space tailored to the recreational 
demands they would otherwise place on public resources; 
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 Policy 4.15 – Ensure that the City’s Parks, Recreation and Marine Advisory Committee reviews all 
development proposal on City parkland prior to any City action to approve such projects; and 

 Program 4.1 – Inventory and analyze city-owned lands, blighted properties, and former oil drilling sites 
to identify parcels that can be converted to open space or parks and recreation uses. 

City of Los Angeles 

Wilmington-Harbor City Community Plan 

Issues 

 Most of the open space and recreational amenities of the community are concentrated in Harbor 
Regional Park and Banning Park. There is a need for more neighborhood parks throughout the plan area 
to serve the local population. 

 Harbor Regional Park is a designated Significant Ecological Area, because of the unique habitat there 
and the presence of endangered animal species. 

Despite the proximity of the ocean, few marine-oriented recreational amenities have been developed to 
take advantage of this location Policies and Objectives 

 Recreation / Policy 4-4.3 

Expand Harbor View Regional Park through the acquisition of additional adjoining properties if they 
become available. 

 Objective 4-6 

To preserve unique wildlife habitats and ecologically important areas within parks and recreation 
areas in a natural state, for the protection of plant and animal species, and for public enjoyment, 
health and safety. 

 Open Space / Objective 5-1 

To preserve existing open space resources and where possible develop new open space. 

 Open Space / Policy 5-1.2 

Protect significant environmental resources from environmental hazards. 

Port of Los Angeles 

Port of Los Angeles Master Plan, Comprehensive Update 2014 

7.2 Policies 

7.2.1 Policy 1: Land Use (California Coastal Act Sections 30250, 30255, 30701 and 30220) 

 Policy 1.4 – Coastal areas and waters in the Port suitable for water-oriented recreational activities 
shall be protected for such uses where they do not interfere with commercial or hazardous operations 
or activities of the Port and its tenants. (California Coastal Act Section 30220) 

7.2.2 Policy 2: Location, Design, and Construction of Development (California Coastal Act Sections 30707, 
30708, 30211, 30212, 30212.5 and 30223) 

 Policy 2.2 – In designing and construction facilities in upland and waterfront areas for public recreation, 
including boating facilities and marinas, adequate public access shall be provided. (California Coastal 
Act Section 30211, 30212 and 30223) 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.20 RECREATION 

June 2015 11.20-3 Final EIR 

11.20.2.2 Study Region 1: Inglewood Oil and Gas Field 

California Department of Parks and Recreation (CDPR) 

Kenneth Hahn State Recreation Area, General Plan Amendment (CDPR, 2002). The General Plan Amend-
ment proposes management zoning, unit-wide management goals and guidelines, and specific area 
goals and guidelines. Implementation of the General Plan Amendment would apply management zoning 
to the park, which would provide readily identifiable boundaries for specific types of activities, pro-
grams, and developments, reducing the potential for the introduction of inappropriate activities into 
prime resource areas. 

The following requirement pertains to oil production surrounding the State Recreation Area. 

 Adjacent Uses Requiring Masking. Screening of ongoing oil production and related industrial uses will 
help to create the sense of a natural and recreational environment. While the most objectionable 
views may be the oil production facilities, there are some other adjacent uses that will also benefit 
from screening. Screening views of adjacent office buildings and retail properties will also assist in 
creating a more park-like atmosphere. Views of some residential areas on the northeastern edge of 
the park could benefit from screening as well. 

Baldwin Hills Scenic Outlook. There is no general plan on the CDPR website for this recreation area. 

City of Culver City 

Recreation Element (Culver City, 1968). The Recreation Element does not include objectives or policies. 

11.20.2.3 Study Region 2: Sespe Oil and Gas Field 

Federal Recreation Areas 

National Forest Management Act (NFMA) of 1976. The NFMA is the primary statute governing the 
administration of national forests by the U.S. Department of Agriculture’s Forest Service. NFMA requires 
the assessment of forest lands and the development and implementation of a management plan for 
each unit of the National Forest System. The Land and Resources Management Plan or Forest Plan is the 
principal document that guides the decision making of Forest Service managers. 

Forest Plans guide where and under what conditions an activity or project on national forest lands can 
proceed. Each time a project or activity is proposed, the local national forest unit must ensure that it is 
consistent with the Forest Plan. Forest Plans are strategic in nature and do not make decisions about 
site-specific projects. Project proposals are analyzed in subsequent National Environmental Policy Act 
(NEPA) processes. 

Forest Plans provide long–range management direction such as desired conditions, strategies, and 
objectives; the kinds of uses that are generally suitable for various areas of a national forest; the stand-
ards and guidelines that apply to different kinds of activities; and the designation of special areas like 
Research Natural Areas. (Forest Service, 2014). 

The Resource Management Plan for the Los Padres National Forest describes the strategic direction at 
the broad program level for managing the land and its resources over the next 10 to 15 years (Forest 
Service, 2014). The Plan includes design criteria, which constitute the rules that the Forest Service will 
follow for the implementation of projects and activities over time. 
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Federal Land Policy and Management Act of 1976 establishes public land policy; guidelines for adminis-
tration; and provides for the management, protection, development, and enhancement of public lands. 
In particular, the FLPMA’s relevance to the project is that Title VII, Section 701d, establishes that this Act 
does not permit oil shale recovery on any federal land, other than federal land that has been leased for 
the recovery of shale oil under the Act of February 25, 1920. Under FLPMA, the BLM is responsible for 
the development of energy resources on BLM-administered lands in a manner that balances diverse 
resource uses and that takes into account the long-term needs of future generations for renewable and 
non-renewable resources. Among those uses, FLPMA recognizes that the public lands be managed in a 
manner which will provide for outdoor recreation. 

11.20.3 Affected Environment 

11.20.3.1 Study Region 1: Wilmington Oil and Gas Field 

State Recreation Areas 

The coastal areas near the Wilmington Oil and Gas Field include public beaches and recreational facili-
ties associated with beach activities. The types of activities include swimming, surfing, kayaking, fishing, 
and boating. In addition, the Drum Barracks State Park is a Civil War Museum and park located in the 
community of Wilmington. The Drum Barracks Civil War Museum is housed in the last remaining original 
wooden building of the 22 structures built as a military post during the Civil War in the Los Angeles area 
(Drum Barracks, 2014). 

Regional and Local Recreation Areas 

The region’s major waterways include the Colorado, Los Angeles, and San Gabriel. The coastal areas, lakes, 
and waterways attract recreation activities such as swimming, surfing, kayaking, fishing, and boating. 

Table 11.20-1 and Figure 11.20-1 identify the local recreation areas that are administered by the Cities of 
Los Angeles, Long Beach, and Carson. This table also lists the types of recreation activities that are per-
mitted along with the types of facilities that are available. 

Table 11.20-1. Recreation Resources within the Wilmington Oil and Gas Field 

Name and City Jurisdiction Recreation Activities 

General Scott Park Carson Basketball, swimming, handball, baseball/softball, picnic, 
boxing, horseshoes, tennis 

Carriage Crest Park Carson 5 acres; multi-purpose game court, one lighted ball diamond, a 
multi-purpose room, play area, picnic area 

Banning Park Los Angeles Baseball/softball, basketball, playground, picnic, tennis 

East Wilmington Recreation Center Los Angeles Basketball, after school programs 

Wilmington Town Square Los Angeles Green space, park benches 

East Wilmington Park Los Angeles Basketball, after school programs 

Lincoln Park* Los Angeles Barbecue, baseball/softball, basketball, playground, indoor gym, 
picnic, soccer, tennis, skateboarding 

Shoreline Aquatic Park* Long Beach 12.3 acres; beachfront area, picnics, special events 

Long Beach City Beach* Long Beach Beachfront area, Rosie’s Dog Beach 

Drake Park* Long Beach 6.6 acres; basketball, handball/racquetball, picnic, playground, 
soccer, baseball/softball, tennis, volleyball 

Ernest McBride Park & California 
Recreation Community Center 

Long Beach 2.5 acres; basketball, picnic, playground, weight room 
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Table 11.20-1. Recreation Resources within the Wilmington Oil and Gas Field 

Name and City Jurisdiction Recreation Activities 

14th St Park* Long Beach 1.7 acres; playgrounds, youth recreation program, 
skateboarding 

Ceasar E Chavez Park* Long Beach 32.9 acres; basketball, playground, weight room, picnic 

Marina Green Park* Long Beach 9.4 acres; beachfront area, park benches, picnic, playground 

Rainbow Lagoon Park* Long Beach 12 acres; beachfront area, open space 

Santa Cruz Park* Long Beach 1.9 acres; green space, park benches. 

Palm Beach Park* CSU  Beachfront area, green space, walking path 

Bluff Park* Long Beach 13.2 acres; beach area, walking, benches, green space 

Bixby Park* Long Beach 16.7 acres; beach area, performances, playground, 
skateboarding, picnic, barbeque, volleyball  

Victory Park* Long Beach 4.4 acres; open grassy area, beach view, benches 

Bayshare Aquatic Playground Park Long Beach 1.2 acres; handball court, paddle tennis court, playground 
equipment, racquetball court, roller hockey rink 

Harbor Park Los Angeles Baseball/softball, basketball, playground, picnic, soccer 

Admiral Kidd Park Long Beach 12.3 acres; basketball, playground, soccer, picnic areas 

Douglas MacArthur Park Los Angeles Playground, picnic areas 

Hudson Park Long Beach 13.1 acres; baseball/softball, soccer, picnic areas 

Naples Plaza Long Beach 0.4 acres; open space, picnic areas, park benches 

Sources: Carson, 2014; LAC, 2014; LBC, 2014 
*Recreation areas within the THUMS/Long Beach Unit 

11.20.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located within the Cities of Los Angeles and Culver City. The portion 
of the northeast end of the field is within the Kenneth Hahn State Recreation Area. The other recreation 
areas are under the jurisdiction of the City of Culver City. Table 11.20-2 provides the recreation amenities 
for each park. 

Table 11.20-2. Recreation Resources within the Inglewood Oil and Gas Field 

Name and City Jurisdiction Recreation Activities 

Kenneth Hahn State 
Recreation Area 
(SRA) 

California SRA 
managed by the 
Los Angeles County 
Department of Parks 
and Recreation 

308 acres, over 7 miles of trails and footpaths, Japanese Garden, baseball and 
soccer fields, four playgrounds, sand volleyball field, picnic areas, barbecue pits, 
half basketball court, ten-station workout course, scenic views, administrative 
building with meeting room  

Baldwin Hills Scenic 
Overlook 

California State 
Department of Parks 
and Recreation  

58 acres, hiking trail, picnic areas, scenic views 

Culver City Park City of Culver City 41.55 acres, skate park, The Boneyard (dog park), recreation hut, 2 separate 
picnic areas, baseball field, playground, 4 barbeques, 3 softball fields, 2 half-
court basketball court 1 soccer field, grass area, interpretive nature trail  

Carlson Park City of Culver City 2.66 acres, picnic shelter with 4 picnic tables, 4 barbeques, 2 fireplaces, 
passive grass area 

Veteran’s Park City of Culver City Recreation hut, picnic Shelter with 12 tables, 6 barbeques, playground, 2 
softball fields, 2 basketball courts, 2 tennis courts, soccer field, passive grass 
area 

Blair Hills Park City Culver City 1.62 acres, recreation hut, picnic tables, 1 barbeque, playground, softball field, 
basketball court, grass area 

Sources: CDPR, 2013a and 2013b; LAC, 2014; Culver City, 2011 
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11.20.3.3 Study Region 2: Sespe Oil and Gas Field 

Federal Recreation Areas 

The Sespe Oil and Gas Field is approximately 16,058 acres in size, located in Ventura County, north of 
the City of Fillmore and northeast of the City of Santa Paula. The field is comprised of land managed by 
the U.S. Forest Service (USFS), the BLM, and the U.S. Fish and Wildlife Service (USFWS), as well as private 
property under the jurisdiction the County of Ventura. The Sespe Oil and Gas Field is located in the 
center of Study Region 2 at the southern edge of the Los Padres National Forest (LPNF). Approximately 
12,218 acres of the field are within the jurisdictional boundaries of the LPNF. The Sespe Wilderness Area 
includes the 53,000-acre Sespe Condor Sanctuary and the Gene Marshall-Piedra Blanca National Recrea-
tion Trail. Also found within this Wilderness Area are numerous trailheads, trails, camps, and Sespe 
Creek (Forest Service, 2006). Sespe Creek runs north to south in the western part of the field and is the 
primary surface drainage in the field. Sespe Creek is one of the last remaining undammed rivers in 
southern California. Part of Sespe Creek is a designated Wild and Scenic River (31.5 miles), and the 
entire portion of Sespe Creek that is within the Sespe Oil and Gas Field is so designated. An additional 
21.4 miles of Upper Sespe Creek eligible for designation. Sespe Creek offers the following recreation 
opportunities: swimming and wading, picnicking, backpacking, hiking, horseback riding, bicycling, rock 
climbing, hunting, fishing, photography, driving for pleasure, and viewing scenery on the adjacent scenic 
byway (NWSRS, 2014). Pole Creek also runs in a north and south direction in the eastern part of the 
field. Fishing is the primary recreation activity along Pole Creek (CWP, 2014). 

Squaw Flat Road is a designated forest road that goes through the Sespe field in a north/south direction, 
and leads to the Alder Creek Trail. From this trail, the network of trails in this portion of the LPNF is 
accessible, which includes the following trails: Bucksnort, Aqua Blanca, Sespe River, Pothole, and John-
ston Ridge. The recreation facilities include campgrounds, picnic areas, and opportunities for swimming 
and fishing. In addition, the trails accommodate hikers, equestrians, mountain bikers, and off-highway 
vehicle riders. Portions of the Sespe Condor Sanctuary and the Hopper Mountain National Wildlife 
Refuge are also within the area of the Sespe Oil and Gas Field. A description of these resources and the 
potential impacts are discussed in EIR Section 11.4 (Biological Resources–Terrestrial Environment). These 
designated wildlife areas attract nature enthusiasts and hikers. 

Regional and Local Recreation Areas 

In addition to Sespe Creek (discussed under Federal Recreation Areas, above), Lake Piru is a regional rec-
reation area east of the Sespe Oil and Gas Field, which attracts recreation activities such as swimming, 
camping, fishing, and boating. Lake Piru is operated by the United Water Conservation District. 

There are no local parks in the immediate vicinity of the Sespe Oil and Gas Field. The closest local recrea-
tional resources are approximately 5 miles from the field and are located within the City of Fillmore, 
which include Kenney Grove Park, Toland Park, Shiells Park, Central Park/Main Street Park, and Warring 
Park within the community of Piru. Figure 11.20-2 provides a map of recreational resources located in 
and near the Sespe field. 

11.20.4 Impact Methodology and Significance Criteria 

Please see EIR Section 10.20.4 (Recreation, Impact Methodology and Significance Criteria) for discussion 
of impact methodology and significance criteria. 
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11.20.5 Impact Analysis and Mitigation Measures 

11.20.5.1 Study Region 1: Wilmington Oil and Gas Field 

Production and drilling of new wells is anticipated to decline over the next 10 years at the Wilmington 
Oil and Gas Field with no more than approximately 100 wells drilled in any given year. Fewer than 20 
wells would be hydraulically fractured annually, all of which would be at THUMS/Long Beach Unit, which 
is operated by Occidental Long Beach, Inc. (Oxy). Acid matrix stimulation and acid fracturing are not 
anticipated to be used for well completion during future operations at the field. Well stimulation to 
already existing wells is anticipated to decline over the next 10 years at the Wilmington Oil and Gas 
Field, and well stimulation is anticipated to be used for well completion on up to 53 percent of new pro-
duction wells at the THUMS/Long Beach Unit, but is not anticipated to occur elsewhere in the field. 

Impact REC-1 Increase the usage of recreation areas or facilities which would rResult in the physical 
deterioration of recreational resources 

As discussed in the setting above for the Wilmington Oil and Gas Field (EIR Section 11.20.3.1), the exist-
ing field is located within high-density urban areas; therefore, there are numerous regional and local 
recreation areas surrounding it. The Drum Barracks State Park is also within the Wilmington Oil and Gas 
Field study area, but there are no federal recreation areas. In particular, the recreation areas located 
near the THUMS/Long Beach Unit (Unit), which is where well stimulation treatments are anticipated to 
occur, include the 13 municipal parks denoted by asterisks in Table 11.20-1, above. This area is 
characterized by dense urban development throughout the onshore areas of this Unit, and the offshore 
portion of this Unit includes four man-made islands in Long Beach Harbor and onshore facilities, includ-
ing Pier J. 

As well stimulation already occurs in this area, it is unlikely that future well stimulation treatments 
would increase the use of existing neighborhood and regional parks or other recreational facilities such 
that substantial physical deterioration of facilities would occur or be accelerated. This type of impact 
would typically occur when a project induces population growth, such as a new housing development or 
a large business that would require new employees. This is not the case for the field, which consists of 
existing oil and gas operators that currently employ permanent staff. Employment in the Wilmington Oil 
and Gas Field is discussed in EIR Section 11.18 (Population and Housing). Oxy is the primary contractor in 
the field, with stake in 80 percent of the properties overlying the field. Oxy’s major business units in the 
Wilmington Oil and Gas Field include THUMS Long Beach Company (THUMS) and Tidelands Oil Produc-
tion Company (Tidelands). Employment at Oxy includes 84 permanent on-site employees at Tidelands, 
332 permanent on-site employees at THUMS, and two permanent on-site employees at Oxy Long Beach, 
Inc. The maximum number of daily onsite personnel, which is anticipated to occur approximately 245 
days per year, is 350 people at Tidelands, 1,375 people at THUMS, and 10 at Oxy Long Beach, Inc. (Oxy, 
2014a). 

As discussed in EIR Section 7.4.1, during a standard hydraulic fracturing operation within the Monterey 
Formation, there are up to approximately eight to 15 employees on each shift and usually no more than 
one shift is needed per day. Additional personnel from the operator/owner may be on site to observe 
and run ancillary equipment, as necessary. Thus, the inclusion of well stimulation treatments would 
result in an increase in employment of eight to 15 workers at the field, which would result in less than 
significant impacts to recreational resources. It should also be noted that standard operations for well 
stimulation in the Monterey Formation differs from that of well stimulation operations outside of the 
Monterey Formation. For instance, standard well stimulation requires 20 stages of operation over up to 
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a six-month period within the Monterey Formation. Operations outside of the Monterey Formation 
require three to five stages of operation over a 7 to 10-day period. 

The production and drilling of new wells is anticipated to decline over the next 10 years at the Wilming-
ton Oil and Gas Field, and well stimulation is anticipated to be used for well completion up to 53 percent 
of new production wells at Oxy’s THUMS/Long Beach Unit. In addition, as discussed in EIR Section 
11.18.5.1 (Population and Housing), existing maximum employment of 1,735 at the THUMS/Long Beach 
Unit employees only accounts for 0.04 percent of the total population of Los Angeles, Long Beach, and 
Signal Hill. With a relatively small labor force needed for an individual well stimulation treatment, and 
because of the temporary duration of each treatment, minimal long-term in-migration is expected from 
new employment. Therefore, any in-migration from new workers would be nominal compared to the 
existing population within the Wilmington Oil and Gas Field study area. Similarly, the increased use of 
existing recreational areas or facilities as a result of new employment for well stimulation treatments 
would be nominal considering the numerous recreation opportunities listed in Table 11.20-1, above. 
Therefore, Impact REC-1 would be less than significant (Class III). 

Impact REC-2 Cause disruptions in designated recreation areas 

Disruptions to recreation areas could occur in areas where active oil and gas fields are close to desig-
nated recreation areas or facilities. As discussed under Impact REC-1, the recreation areas located near 
the THUMS/Long Beach Unit would most likely be affected as this is the area where all of the well stimu-
lation treatments are anticipated to occur. This area is surrounded by high-density urban development 
and several local and regional parks and beach areas where recreation activities are constant. Therefore, 
these recreation areas are sensitive receptors. Figure 11.20-1, shows where the existing oil fields are 
within or adjacent to established recreation areas. Well stimulation treatments and their resultant 
nuisances may cause disruptions to these recreation areas, which would diminish the recreation experi-
ence. Potential types of nuisance impacts to recreational resources may include the following: 

 Visual intrusions to scenic resources within designated recreation areas; 

 Decreased air quality due to dust or odors; 

 Degradation of marine water quality could disrupt marine-based recreation activities; 

 Coastal well stimulation treatments may disrupt recreational fishing; 

 Hazards and hazardous materials could result in environmental contamination or introduce public 
health issues within designated recreation areas; 

 The preclusion of permitted recreation areas due to well stimulation activities; 

 Increased noise audible to recreation users; 

 Vibrations from drilling or stimulation treatments that would be felt by recreation users; 

 Risk of upset issues and resultant effects on public health; or 

 Traffic as a result of construction-related truck trips may limit, restrict, or delay access to recreation 
areas. 

Each of these potential disruptions are discussed in detail in EIR Sections: 11.1 (Aesthetics), 11.3 (Air 
Quality), 11.13 (Hazards and Hazardous Materials), 11.15 (Surface Water Resources), 11.16 (Land Use 
and Planning), 11.17 (Noise and Vibration), 11.21 (Risk of Upset), and 11.22 (Transportation and Traffic). 
The mitigation measures provided in these sections would also effectively mitigate potential impacts to 
recreational resources; therefore, all applicable mitigation measures are listed below. Of these analyses, 
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Hazards and Hazardous Materials, Surface Water Resources and Risk of Upset/Public and Worker Safety 
were found to require mitigation. These measures include: 

MM SWR-1a  Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b  Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1c  Protect Surface Water Reservoirs. (Full text in EIR Section 10.15.5.) 

MM SWR-2a  Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a  Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM HAZ-1a Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production Facil-
ities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM HAZ-1b Require Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or 
Leaks to DOGGR. (Full text in EIR Section 11.13.5.) 

MM RSK-2a Conduct a Reactive Hazard Assessment (RHA). (Full text in EIR Section 10.21.5.) 

MM RSK-2b Reduce the Inventory/Volumes Handled with the Hazardous Chemicals. (Full text in EIR 
Section 10.21.5.) 

MM RSK-2c Install an Upgraded SCADA System. (Full text in EIR Section 10.21.5.) 

MM RSK-2d Conduct a Facility Siting Study. (Full text in EIR Section 10.21.5.) 

MM RSK-2e Use Totes or Hazardous Materials Storage Containers Provided with a Protective Outer 
Shell or a Double Containment Storage System. (Full text in EIR Section 10.21.5.) 

MM RSK-2f Ensure Mechanical Integrity Program Complies with Regulation. (Full text in EIR Section 
10.21.5.) 

MM RSK-4a Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks. (Full text in EIR Section 
10.21.5.) 

MM RSK-5a Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well Stim-
ulation Activities. (Full text in EIR Section 10.21.5.) 

MM RSK-5b Verify the Need of Installation of Flame Arresters on the Tank Vents. (Full text in EIR 
Section 10.21.5.) 

MM RSK-5c Prepare and Implement a Control of Ignition Sources Plan. (Full text in EIR Section 
10.21.5.) 

MM RSK-7a Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins). (Full text in EIR Sec-
tion 10.21.5.) 

MM RSK-7b  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.21.5.) 
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In addition to the traffic-related mitigation measures recommended in EIR Section 10.22 to mitigate any 
recreation access impediments and/or disruptions, Mitigation Measures REC-2a and REC-2b specifically 
address coordination and notification requirements that would provide the community with advanced 
notice of potential disruptions to affected recreation areas and provide alternative recreation opportu-
nities. These notification measures are intended to help ensure the public can have sufficient warning in 
order to make other arrangements for their recreation activities. With implementation of these mea-
sures, Impact REC-2 would be less than significant (Class II). 

MM REC-2a  Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

11.20.5.2 Study Region 1: Inglewood Oil and Gas Field 

It is anticipated that over the next 25 years, over 50 new production and injection wells would be drilled 
in any given year and up to 25 wells would be abandoned annually within the Inglewood field. Hydraulic 
fracturing and high rate gravel packing combined would be used for well completion on up to 70 percent 
of new production wells, and none of the new injection wells. Of these new production wells it is 
projected that no more than 25 percent would be hydraulically fractured. Acid matrix stimulation and 
acid fracturing are not anticipated to be used for well completion during future operations in the Ingle-
wood Oil and Gas Field. Well stimulation treatments would also be used on fewer than 15 already exist-
ing wells per year. 

Impact REC-1 Increase the usage of recreation areas or facilities which would rResult in the physical 
deterioration of recreational resources 

Under Impact REC-1, for the same reasons as stated above, it is unlikely that the anticipated well stimu-
lation treatments in the Inglewood Oil and Gas Field would increase the use of existing neighborhood 
and regional parks or other recreational facilities such that substantial physical deterioration of the 
facility would occur or be accelerated. Therefore, this impact would be less than significant (Class III). 

Impact REC-2 Cause disruptions in designated recreation areas 

Under Impact REC-2, the recreational resources listed in Table 11.20-2 are all recreation areas that are 
immediately adjacent to the Inglewood Oil and Gas Field. The impact analysis discussed above also 
applies to the potential impacts at the Inglewood field. Therefore, this impact would be less than signifi-
cant with implementation of Mitigation Measures REC-2a and REC-2b, along with the mitigation mea-
sures associated with aesthetics, noise and vibration, traffic and transportation, hazards and hazardous 
materials, surface water resources and risk of upset/public and worker safety (Class II). 

MM REC-2a  Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

11.20.5.3 Study Region 2: Sespe Oil and Gas Field 

It is anticipated that a similar or slightly reduced level of production, well stimulation, and abandonment 
will occur in the next 25 years with only a few wells drilled per year in the Sespe field, all of which would 
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be hydraulically fractured. No well stimulation treatments would be requested for any already existing 
wells within the field. Acid matrix stimulation and acid fracturing are not anticipated to be used for well 
completion during future operations within the Sespe field. 

Impact REC-1 Increase the usage of recreation areas or facilities which would rResult in the physical 
deterioration of recreational resources 

As discussed in the setting above (EIR Section 11.20.3.3), the Sespe field is located at the southern base 
of the LPNF. The recreation facilities surrounding the Sespe field include campgrounds, picnic areas, 
opportunities for swimming and fishing, and trails for hikers, equestrians, mountain bikers, and off-
highway vehicle riders. Portions of the Sespe Condor Sanctuary and the Hopper Mountain National 
Wildlife Refuge are within the area of the Sespe field; however, as there are no designated recreation 
facilities within the field. 

It is unlikely that the new well stimulation treatments would increase the use of existing recreational 
facilities such that substantial physical deterioration would occur or be accelerated. This type of impact 
would typically occur when a project induces population growth, such as a new housing development or 
a large business that would require new employees. This is not the case for oil and gas development in 
the Sespe field. 

As discussed in EIR Chapter 11, Seneca Resources Corporation (Seneca) is the primary well owner in the 
Sespe field, which operates 236 out of over three hundred active production wells. Seneca operates its 
oil and gas wells 24 hours per day, seven days per week and 365 days per year, and has 12 permanent 
onsite employees. Seneca’s normal daily operations include a maximum of nine company employees 
and approximately 40 non-company personnel. During drilling, which occurs approximately 30 days per 
year, there are a maximum of nine company employees plus approximately 52 non-company employees 
at the field. During well completion, which is estimated to occur approximately 30 days per year, there 
are a maximum of approximately 11 company employees and 67 non-company employees at the field 
(Seneca, 2014). As discussed in EIR Section 11.18 (Population and Housing), with a relatively small labor 
force needed for an individual well stimulation treatment, and the temporary duration of each treat-
ment, minimal long-term in-migration is expected from new employment. 

Similarly, the increased use of existing recreational areas or facilities as a result of new employment for 
well stimulation treatments would be nominal considering the numerous recreation opportunities 
within in the LPNF. As such, impacts under this criterion would be less than significant (Class III). 

Impact REC-2 Cause disruptions in designated recreation areas 

As stated under Impact REC-1, the Sespe Condor Sanctuary and the Hopper Mountain National Wildlife 
Refuge are the only recreation areas within the boundaries of the Sespe field. These wildlife areas pro-
vide recreation activities for nature enthusiasts and hikers; however, the more active recreation areas 
are the trails listed in EIR Section 11.20.3.3, above, which are located north of the Sespe field. 

The majority of the trails are 5 miles north of the Sespe field, but the closest trail, Alder Creek, is approx-
imately one mile north of the northern boundary of the Sespe field. The potential disruptions to recrea-
tion users (the same as listed in the Impact REC-2 analysis for the Wilmington field) from well stimula-
tion treatments would likely be concealed or less obvious due to the mountainous terrain within the 
Sespe field. In addition, considering the majority of the surrounding trails are five miles north of the 
Sespe field, the potential disruptions would affect only recreation users at the south end of the Alder 
Creek Trail. However, these impacts would be temporary since trail use is a short-term activity. There-
fore, this Impact REC-2 would be less than significant (Class III). 
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11.20.6 Impact Significance Summary 

Table 11.20-3 provides a summary of the potential impacts of well stimulation treatments on recrea-
tional resources. 

Table 11-20-3. Summary of Impacts and Mitigation Measures – Recreation 

Impact REC-1. Result in the physical deterioration of recreational resources 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact REC-2. Cause disruptions in designated recreation areas 

Wilmington Oil and Gas Field  

Impact Significance  Class II  

Mitigation Measure(s) REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for 
Affected Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Provide Adequate Flood Protection 
SWR-1c: Protect Surface Water Reservoirs 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in 
Hazardous Materials and Manage Surface Water Runoff and Drainage on the Barrier Using 
Best Management Practices 
HAZ-1b: Require Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks 
to DOGGR 
RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2b: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2d: Conduct a Facility Siting Study 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2f: Ensure Mechanical Integrity Program Complies with Regulation 
RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection 
Analysis (LOPA) to Ensure Installation of Proper Safety Interlocks 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) 
RSK-7b: Reduce Emissions from Dust-Causing Activities. 
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Table 11-20-3. Summary of Impacts and Mitigation Measures – Recreation 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for 
Affected Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Provide Adequate Flood Protection 
SWR-1c: Protect Surface Water Reservoirs 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in 
Hazardous Materials and Manage Surface Water Runoff and Drainage on the Barrier Using 
Best Management Practices 
HAZ-1b: Require Operator to Conduct an Annual Inventory of its Well Stimulation Equipment 
and Report of the Aged Infrastructure and its Likelihood of Failure Leading to Spills or Leaks 
to DOGGR 
RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2b: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2d: Conduct a Facility Siting Study 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2f: Ensure Mechanical Integrity Program Complies with Regulation 
RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection 
Analysis (LOPA) to Ensure Installation of Proper Safety Interlocks 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) 
RSK-7b: Reduce Emissions from Dust-Causing Activities. 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.21 Risk of Upset/Public and Worker Safety 

11.21.1 Introduction 

This section provides the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields for Risk of Upset/Public and Worker Safety. EIR Section 11.21.2 presents relevant regulations 
and standards associated with this analysis. EIR Section 11.21.3 provides a description of the affected 
environment for Risk of Upset/Public and Worker Safety that is associated with the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. Since there were no methodologies and criteria unique to the fields, 
EIR Section 10.21.4 provides the impact methodology and criteria used for this analysis, and EIR Section 
10.21.5 describes the impacts associated with well stimulation treatments in these three fields, includ-
ing proposed mitigation measures. EIR Section 11.21.6 provides a summary of the impacts identified and 
their significance, as detailed in EIR Section 11.21.5. Please refer to EIR Section 12 for the Risk of 
Upset/Public and Worker Safety evaluation of the project’s alternatives, and EIR Section 13.23 for the 
evaluation of cumulative impacts associated with Risk of Upset/Public and Worker Safety. The scoping 
comments that were received on the EIR as related to Risk of Upset/Public and Worker Safety that have 
been considered in this analysis are identical to those summarized in EIR Section 10.21.1 (Risk of 
Upset/Public and Worker Safety, Programmatic Level Analysis, Introduction). Refer to the relevant dis-
cussions and analyses in EIR Section 10.21 to support conclusions about the significance of impacts in 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.21.2 Regulatory Setting 

An overview of the federal and State regulations for the protection of the worker and the general public 
have been reviewed previously in EIR Section 10.21.2. Please refer to this section for a discussion of the 
regulatory setting. 

11.21.2.1 Study Region 1: Wilmington Oil and Gas Field 

Regulations and authority applicable to drilling, operation, maintenance, and plugging and abandon-
ment of oil and gas wells on private land are described in EIR Section 7.3 (Overview of the Lifecycle of an 
Oil and Gas Well). Permits required include fire permits, wastewater annual permit, Regional Water 
Quality Control Board waste discharge requirements, South Coast Air Quality Management District permit 
to operate, and Los Angeles County permits (Los Angeles County, 2008). Other than permit require-
ments, no local laws or regulations were identified that provided additional protection to the worker or 
the general public. 

11.21.2.2 Study Region 1: Wilmington and Inglewood Oil and Gas Fields 

The Wilmington Oil and Gas Field is located in Los Angeles County and lies within the following jurisdic-
tions: City of Long Beach; Port of Long Beach; City of Los Angeles; Port of Los Angeles; and City of 
Carson. The City of Long Beach maintains the primary local jurisdiction over operations within the field 
and its operation requires compliance with all applicable laws, ordinances, regulations and standards. 

The Inglewood Oil and Gas Field is located in an unincorporated area of Los Angeles County. The field 
boundary also encompasses portions of the City of Los Angeles and the City of Culver City. Operations 
within this field require compliance with the Baldwin Hills Community Standards District and the mitiga-
tion measures prescribed in its Final EIR. 
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11.21.2.3 Study Region 2: Sespe Oil and Gas Field 

Federal Onshore Oil and Gas Leasing Reform Act (1987). This law (and the 2006 Memorandum of 
Understanding [MOU] with the National Forest Service [NFS]) provides the authority for the Bureau of 
Land Management (BLM) to regulate all “down-hole” operations and directly related surface activities 
and use, and provide final approval of the drilling plan and final approval of the permit application on 
NFS lands (BLM and USFS, 2006). The law is relevant because the approved drilling plan and permit appli-
cation provide an additional safeguard for safe drilling practices that protect the worker and the public. 

11.21.3 Affected Environment 

The affected environments are identical to those found in EIR Section 10.21.3 (Programmatic Level Eval-
uation of the Project, Risk of Upset/Public and Worker Safety, Affected Environment), though at a 
smaller scale. Please refer to the aforementioned section for discussions and analyses on the affected 
environments. Issues specific to the Wilmington, Inglewood, and Sespe oil and gas fields are discussed in 
the sections below. 

11.21.3.1 Study Region 1: Wilmington Oil and Gas Field 

In total, more than 6,150 wells, including 3,400 land-based wells, have been drilled in the Wilmington 
field since onshore production began in 1932 (LBGO, 2014). As presented in Table 11.14-1, THUMS Long 
Beach Co. and Tidelands Oil Production Co. report having 376 active production wells in the onshore 
Wilmington Oil and Gas Field. Oil and gas wells that are no longer in use have been abandoned and 
destroyed over the years. 

In addition to oil and gas production wells, THUMS Long Beach Co., Tidelands Oil Production Co., Warren 
E&P, Inc., and E&B Natural Resources Management Corp. report having 883 active Class II injections 
wells, screened in oil and gas formations and used to dispose of operational wastewater (McCullough, 
2014). Operators at the Wilmington field, including THUMS Long Beach Co., Tidelands Oil Production 
Co., Warren E&P Inc., and E&B Natural Resources Management Corporation, report that all wastewater 
currently is injected into approved oil and gas formations at depths between 2,000 and 7,000 feet below 
ground surface. 

No more than approximately 100 wells will be drilled in any given year over the next 10 years. Zero to 
fewer than 20 wells would be hydraulically fractured annually, all of which would be at Oxy’s THUMS/
Long Beach Unit. 

Oxy operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year. Oxy has 
84 permanent onsite employees at Tidelands, 332 permanent onsite employees at THUMS, and two per-
manent onsite employees at Oxy Long Beach, Inc. The maximum number of daily onsite personnel, 
which is anticipated to occur approximately 245 days per year, is 350 people at Tidelands, 1,375 people 
at THUMS, and 10 people at Oxy Long Beach, Inc. (Oxy, 2014a). 

Proppant Rail Deliveries. As explained in Table 10.21-3 in EIR Section 10.21.3, the maximum number of 
wells undergoing stimulation in any year would be 25. This would result in 75 railcars travelling to and 
from Bakersfield. None of the rail traffic would be travelling to the Wilmington field. 

Truck Transportation. To support hydraulic fracturing at the Wilmington field, trucks will be used to 
deliver the proppant from Bakersfield. As explained in Table 10.21-7 and EIR Section 10.21.3, 3,000 
miles of truck traffic will be expected within the field. Trucks will also be used to deliver chemicals, 
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waste, stimulation water and auxiliary equipment. As explained in Table 10.21-8 and EIR Section 10.21.3, 
1,00017,750 miles of truck traffic will be expected within the field. 

Also as explained in Table 10.21-9 in EIR Section 10.21.3, workers, water tanks, and sand chiefs will 
require multiple round trips to each well site. As a result, an additional 14,000 750 miles of traffic will be 
expected within the field. 

The number of wells being brought online will increase production only slightly, resulting in a very small 
increase in employment. Assuming that the injury rate is constant, a corresponding increase in the 
actual number of injuries would be expected to occur. 

11.21.3.2 Study Region 1: Inglewood Oil and Gas Field 

For the wells in the Inglewood Oil and Gas Field, 16 percent of the new wells being developed undergo 
hydraulic fracturing and less than 15 operating (existing) wells undergo hydraulic fracturing. For the 
Inglewood field, it was also assumed that 10 percent of the wells currently planned for hydraulic fractur-
ing will not go through with the procedure. 

Airborne Hazards to Workers and Public. Background information gathered for the Inglewood Oil and 
Gas Field provides some indication of health hazards that occur primarily as a result of inhalation of air 
contaminants. The Los Angeles County Department of Public Health (LAC DPH) conducted a community 
health assessment on the population living in communities surrounding the field (Cardno Entrix, 2012). 
The assessment was designed to determine if the health concerns reflect a higher than expected rate or 
an unusual pattern of disease in the concerned communities. The LAC DPH report was sent to three 
external peer reviewers who found it to be technically sound. The LAC DPH Health Assessment included 
five components, each of which is summarized below: 

 An analysis of mortality (death) rates based on data reported on death certificates; 

 An analysis of rates of low-birth-weight births based on data reported on birth certificates; 

 An analysis of rates of birth defects based on data collected by the California Birth Defects Monitoring 
Program; 

 An analysis of cancer rates based on data compiled by the University of Southern California Cancer 
Surveillance Program; and 

 A community health survey of self-reported illness, including asthma and other health concerns. 

The results are summarized in the following report statements. All of the conclusions of the LAC DPH 
health study indicate that there is not a detectable relationship between the activities at the Inglewood 
Oil and Gas Field and the health of the surrounding community and that the occurrences of diseases of 
concern and mortality rates in the community are consistent with the rate of occurrences throughout 
the Los Angeles Basin. In other words, areas with no oil field operations were determined to have 
roughly the same mortality rate as the surveyed community around the Inglewood Oil and Gas Field. 
However, the data cannot determine whether there is a small effect. Nor can the data address other 
health related issues such as smoking, exercise, and social determinants of health (Cardno Entrix, 2012). 
Because of these limitations, the LAC DPH Health Assessment recommends that local community health 
and safety would be more appropriately assessed by careful monitoring of the field operations to ensure 
compliance with regulations and standards. In this regard, the Baldwin Hills Community Standards 
District provides for Environmental Compliance Coordinator inspections and the annual Environmental 
Quality Assurance Program audit. 
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Specifically regarding asthma, the analysis cannot establish causal relationships between emissions from 
oil drilling activities and specific causes of death because of the lack of information on the individual 
levels of exposure to emissions that could establish dose-response curves and temporal relationships as 
well as the multitude of other risk factors that influence these disease outcomes (Cardno Entrix, 2012). 
For example, a high-rate of mortality from asthma in the community adjacent to the field would not 
prove that the oil field operations are causing asthma, since there are many other potential causes, such 
as exposures to traffic-related air pollution, tobacco smoke, or adverse environmental conditions in the 
home. Alternatively, a normal or low rate of mortality from asthma would not prove safe conditions, 
again because of the many other factors that influence the rate. Thus, these results should be inter-
preted with caution (Cardno Entrix, 2012). 

Proppant Rail Deliveries. As shown in Table 10.21-3 in EIR Section 10.21.3, the maximum number of 
wells undergoing stimulation in any year in the Inglewood field would be 20. This would result in 60 
railcars travelling to and from Bakersfield. None of the rail traffic would be travelling to the Inglewood 
field. 

Truck Transportation. To support hydraulic fracturing at the Inglewood field, trucks will be used to 
deliver the proppant from Bakersfield. As explained in Table 10.21-7 and EIR Section 10.21.3, 1,200 miles 
of truck traffic will be expected within the field. Trucks will also be used to deliver chemicals, waste, stimu-
lation water and auxiliary equipment. As explained in Table 10.21-8 and EIR Section 10.21.3, 400 800 
miles of truck traffic will be expected within the field. 

Also as explained in Table 10.21-9 in EIR Section 10.21.3, workers, water tanks, and sand chiefs will 
require multiple round trips to each well site. As a result, an additional 400 miles of traffic will be 
expected within the field. 

Inglewood Oil and Gas Field Risk Assessments 

As mentioned in EIR Section 10.21.4.4, the purpose of a Quantitative Risk Assessment (QRA) is to iden-
tify any potential hazards and risks associated with the site and to provide guidance for siting in order to 
minimize risks. 

Two risk assessment studies have been conducted for the Inglewwod Oil and Gas Field. These include: 
(1) a quantitative risk assessment and a spill risk analysis prepared for the Department of Regional Plan-
ning of the Los Angeles County, in 2008 (Los Angeles County, 2008); and, (2) a health assessment which 
indicates that there is not a detectable relationship between the activities at the Inglewood Oil and Gas 
Field and the health of the surrounding community (PXP, 2012). 

These risk assessment studies concluded that all the impacts of the field’s operation were found to be 
less than significant with the implementation of mitigation measures. 

Additionally, other studies have been conducted at the Inglewood field. These include: 

 Inglewood Oil Field Spill Prevention, Control and Countermeasures (SPCC) Plan. Los Angeles County 
Department of Public health Community Health Study. (FM O&G., 2014). 

 Final Report on the Community Health Survey and the Inglewood Field (LA County Department of 
Public Health, 2012). 

 Third Party Audit of Fire Protection Capabilities at Inglewood Oil Field (PXP, 2009). 

 Fugitive Dust Control Plan (PXP, 2010). 
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11.21.3.3 Study Region 2: Sespe Oil and Gas Field 

In the next 25 years, only a few wells will be drilled per year in the Sespe field, all of which would be 
hydraulically fractured. No well stimulation treatments will be requested for any already existing wells 
within the field. Seneca Resources Corporation (Seneca) is the primary well owner, operating 236 of the 
active production wells and 12 injection wells used for hydraulic fracturing or the disposal of produced 
water or other substances resulting from extraction operations, waterflood, steamflood, and cyclic 
steam. 

As of 2014, there are over 300 active oil and gas wells within the Sespe field (see Figure 11.0-23) (DOC, 
2014). Ten wells within the Sespe field have been utilized for hydraulic fracturing in the past three years. 
Seneca’s proposed action for future hydraulic fracturing includes construction of eight new wells on four 
separate existing pads and approximately 8,000 feet of new pipeline. This new pipeline would lie pri-
marily on existing well pads and along existing roads, but approximately 285 feet of this pipeline would 
be within undisturbed areas. 

Seneca operates its oil and gas wells 24 hours per day, seven days per week and 365 days per year, and 
has 12 permanent onsite employees. Seneca’s normal daily operations include a maximum of nine com-
pany employees and approximately 40 non-company personnel. During drilling, which occurs approxi-
mately 30 days per year, there are a maximum of nine company employees plus approximately 52 non-
company employees at the field. During well completion, which is estimated to occur approximately 30 
days per year, there are a maximum of approximately 11 company employees and 67 non-company 
employees at the field (Seneca, 2014). The other owners/operators also have associated personnel 
onsite daily in the Sespe field. 

Proppant Rail Deliveries. As shown in Table 10.21-3 in EIR Section 10.21.3, the maximum number of 
wells undergoing stimulation in any year would be 4. This would result in 12 railcars travelling to and 
from Bakersfield. None of the rail traffic would be travelling to the Sespe field. 

Truck Transportation. To support hydraulic fracturing at the Sespe field, trucks will be used to deliver 
the proppant from Bakersfield. As explained in Table 10.21-7 and EIR Section 10.21.3, 480 miles of truck 
traffic will be expected within the field. Trucks will also be used to deliver chemicals, waste, stimulation 
water and auxiliary equipment. As explained in Table 10.21-8 and EIR Section 10.21.3, 160 2,840 miles of 
truck traffic will be expected within the field. 

Also as explained in Table 10.21-9 in EIR Section 10.21.3, workers, water tanks, and sand chiefs will 
require multiple round trips to each well site. As a result, an additional 160 6,360 miles of traffic will be 
expected within the field. 

Limited Access Roadways. Most of the well pads within the Sespe Oil and Gas Field are on ridgetops 
accessible by dirt roads maintained by the U.S. Forest Service. As discussed in EIR Section 11.22, well 
stimulation treatments require transport of large volumes of fluids and equipment, which may increase 
the amount of truck traffic on these roads. These roads were originally built for oil tanks and operations, 
and therefore may be well designed for truck traffic. However, due to the rugged nature of the Sespe Oil 
and Gas Field, the roads are likely steep and contain sharp curves and turns. Therefore, there is a higher 
risk for vehicle accidents on these roads, especially at night or in inclement weather such as rain or 
heavy fog. Since the Sespe Oil and Gas Field roads are unpaved, a vehicle accident and spill could result in 
an impact on public and worker safety. 
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Assuming future practices will be similar to current practices and since wells are expected to be 
abandoned at a faster rate than new ones are brought on line, any changes in the operations are not 
expected to reverse the downward trend in employment and proportionally, worker injuries. 

11.21.4 Impact Methodology and Significance Criteria 

The impact methodology and significance criteria are identical to those found in EIR Section 10.21.54. 
Please refer to the section for discussions on the impact methodology and significance criteria. There 
are no methodologies or criteria specific to the Wilmington, Inglewood, and Sespe oil and gas fields. 

11.21.5 Impact Analysis and Mitigation Measures 

The impact analysis and mitigation measures are identical to those found in EIR Section 10.21.5. Please 
refer to the section for discussions on the impact analysis and mitigation measures. There are no analyses 
or measures specific to the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

Impact RSK-1 Create a hazard to the public or environment through crude oil transport and reason-
ably foreseeable accidents and releases 

Implementation of recommended Mitigation Measures RSK-1a through RSK-1h would be appropriate to 
decrease the frequency of crude oil transport and reasonably foreseeable accidents and releases, as 
detailed in EIR Section 10.21 (Risk of Upset/Public and Worker Safety). Because DOGGR cannot require 
other agencies to implement suggested mitigation, Impact RSK-1 would be a Class I (significant and 
unavoidable) for the Wilmington and Sespe Oil and Gas Fields. No impact (Class IV) would occur at the 
Inglewood Oil and Gas Field because there is no rail transport of materials to or from this field. 

MM RSK-1a Increase the Number of CPUC Rail Inspectors. (Full text in EIR Section 10.21.5.) 

MM RSK-1b Expedite the Phase-out of Older Tank Cars. (Full text in EIR Section 10.21.5.) 

MM RSK-1c Implement New Accident Prevention Technology. (Full text in EIR Section 10.21.5.) 

MM RSK-1d Monitor and Enforce New Speed Limits. (Full text in EIR Section 10.21.5.) 

MM RSK-1e Monitor the Implementation of Trackside Safety Technology. (Full text in EIR Section 
10.21.5.) 

MM RSK-1f Improve Emergency Preparedness and Response Programs. (Full text in EIR Section 
10.21.5.) 

MM RSK-1g Provide Real-Time Shipment Information to Emergency Responders. (Full text in EIR 
Section 10.21.5.) 

MM RSK-1h Provide Additional Accident and Injury Data to the State. (Full text in EIR Section 10.21.5.) 

Impact RSK-2 Create a hazard to the public, workers or environment through a reasonably foresee-
able accidental release of hazardous materials due to a hose leak or connection leak 
while pumping well stimulation treatment fluids 

Implementation of recommended Mitigation Measures RSK-2a through RSK-2c would be appropriate to 
minimize the foreseeable accidental release of hazardous materials due to a hose leak or connection 
leak. Impact RSK-2 would be less than significant with the implementation of MM RSK-2a, MM RSK-2b, 
and RSK-2c (Class II). 
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MM RSK-2a Conduct a Reactive Hazard Assessment (RHA). (Full text in EIR Section 10.21.5.) 

MM RSK-2ab Reduce the Inventory/Volumes Handled with the Hazardous Chemicals. (Full text in EIR 
Section 10.21.5.) 

MM RSK-2c Install an Upgraded SCADA System. (Full text in EIR Section 10.21.5.) 

MM RSK-2bd Conduct a Facility Siting Study or a Quantitative Risk Assessment. (Full text in EIR Sec-
tion 10.21.5.) 

MM RSK-2e Use Totes or Hazardous Materials Storage Containers Provided with a Protective Outer 
Shell or a Double Containment Storage System. (Full text in EIR Section 10.21.5.) 

MM RSK-2cf Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation. (Full text in EIR Section 
10.21.5.) 

Impact RSK-3 Increase the potential for major oil spills due to ship groundings and collisions 

The Inglewood and Sespe Oil and Gas Fields are located inland and no ship or vessel movement of any 
kind occurs in their vicinity. No impacts would occur (Class IV). The Wilmington Oil and Gas Field is 
located with the Port of Los Angeles/Port of Long Beach complex. However, as addressed in EIR Section 
10.21, crude import volumes are anticpated to hod steady or slightly decline, which, overall would not 
affect baseline conditions for shipping hazard risks. Therefore, impacts would be less than significant 
(Class III). 

Impact RSK-4 Create a hazard to the public, workers or environment through a reasonably foresee-
able accidental pressure changes during flowback activity caused by blocked pump 
discharge, sudden change in downhole condition, or human error 

Adverse environmental effects can be avoided and reduced to a level of less than significant with the 
application of Mitigation Measure RSK-4a, which ensures that the frequency of occurrence of accidental 
and unanticipated pressure changes and overpressure scenarios caused by equipment failure or human 
error accidental pressure changes will be minimized through use of proper planning. This impact is con-
sidered less than significant with mitigation incorporated (Class II). 

MM RSK-4a Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks. (Full text in EIR Section 10.21.5.) 

Impact RSK-5 Generate risks to public safety by causing a flammable atmosphere in the flowback 
tank 

Adverse environmental effects can be avoided and reduced to a level of less than significant with the 
application of recommended Mitigation Measures RSK-5a through RSK-5c. This impact is considered less 
than significant with mitigation incorporated (Class II). 

MM RSK-5a Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well Stim-
ulation Activities. (Full text in EIR Section 10.21.5.) 

MM RSK-5b Verify the Need of Installation of Flame Arresters on the Tank Vents. (Full text in EIR 
Section 10.21.5.) 
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MM RSK-5c Prepare and Implement a Control of Ignition Sources Plan. (Full text in EIR Section 
10.21.5.) 

Impact RSK-6 Increase risks to public safety by exposing the public to accidental hazardous materials 
releases from pipelines 

This impact is considered significant and unavoidable (Class I) even with application of feasible mitiga-
tion measures. Implementation of recommended Mitigation Measures RSK-6a through RSK-6c would be 
appropriate to decrease the frequency of accidental hazardous materials releases from pipelines. 
Because DOGGR cannot require other agencies to implement the suggested mitigation, Impact RSK-6 
would remain significant and unavoidable (Class I). 

MM RSK-6a Increase Inspection of Mechanical Integrity. (Full text in EIR Section 10.21.5.) 

MM RSK-6b Improve Leak Detection Capability. (Full text in EIR Section 10.21.5.) 

MM RSK-6c Reduce Mainline Valve Spacing. (Full text in EIR Section 10.21.5.) 

Impact RSK-7 Expose workers and public to hazardous levels of airborne silica during the use of 
proppant 

With mitigation measures incorporated, this impact would be less that significant (Class II). 

MM RSK-7a Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System. (Full text in EIR Section 10.21.5.) 

MM RSK-7b  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.21.5.) 

11.21.6 Impact Significance Summary 

The impact significance summary for is identical to that found in EIR Section 10.21.6.the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields is presented in Table 11.21-1.  

Table 11.21-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Impact RSK-1. Create a hazard to the public or environment through crude oil transport and reasonably foreseeable 
accidents and releases 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) RSK-1a: Increase the Number of CPUC Rail Inspectors 
RSK-1b: Expedite the Phase-out of Older Tank Cars 
RSK-1c: Implement New Accident Prevention Technology 
RSK-1d: Monitor and Enforce New Speed Limits 
RSK-1e: Monitor the Implementation of Trackside Safety Technology 
RSK-1f: Improve Emergency Preparedness and Response Programs 
RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 
RSK-1h: Provide Additional Accident and Injury Data to the State 
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Table 11.21-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Inglewood Oil and Gas Field  

Impact Significance  Class IV 

 None required 
RSK-1a: Increase the Number of CPUC Rail Inspectors 
RSK-1b: Expedite the Phase-out of Older Tank Cars 
RSK-1c: Implement New Accident Prevention Technology 
RSK-1d: Monitor and Enforce New Speed Limits 
RSK-1e: Monitor the Implementation of Trackside Safety Technology 
RSK-1f: Improve Emergency Preparedness and Response Programs 
RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 
RSK-1h: Provide Additional Accident and Injury Data to the State 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) RSK-1a: Increase the Number of CPUC Rail Inspectors 
RSK-1b: Expedite the Phase-out of Older Tank Cars 
RSK-1c: Implement New Accident Prevention Technology 
RSK-1d: Monitor and Enforce New Speed Limits 
RSK-1e: Monitor the Implementation of Trackside Safety Technology 
RSK-1f: Improve Emergency Preparedness and Response Programs 
RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 
RSK-1h: Provide Additional Accident and Injury Data to the State 

Impact RSK-2. Create a hazard to the public, workers or environment through a reasonably foreseeable accidental 
release hazardous materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ba: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ba: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2db: Conduct a Facility Siting Study or a Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ab: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent RegulationEnsure 
Mechanical Integrity Program Complies with Regulation 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.21 RISK OF UPSET/PUBLIC AND WORKER SAFETY 

Final EIR 11.21-10 June 2015 

Table 11.21-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Impact RSK-3. Increase the potential for major oil spills due to ship groundings and collisions 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance Class IVII 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance Class IVII 

Mitigation Measure(s) None required 

Impact RSK-4. Create a hazard to the public, workers or environment through a reasonably foreseeable accidental 
pressure changes during flowback activity caused by blocked pump discharge, sudden change in downhole condition, 
or human error 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks  

Impact RSK-5. Generate risks to public safety by causing a flammable atmosphere in the flowback tank 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
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Table 11.21-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Impact RSK-6. Increase risks to public safety by exposing the public to accidental crude oil or produced gas releases 
from pipelines 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) RSK-6a: Increase Inspection of Mechanical Integrity 
RSK-6b: Improve Leak Detection Capability 
RSK-6c: Reduce Mainline Valve SpacingNo mitigations identified to reduce the effects to a 
level of less than significant 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) RSK-6a: Increase Inspection of Mechanical Integrity 
RSK-6b: Improve Leak Detection Capability 
RSK-6c: Reduce Mainline Valve SpacingNo mitigations identified to reduce the effects to a 
level of less than significant 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) RSK-6a: Increase Inspection of Mechanical Integrity 
RSK-6b: Improve Leak Detection Capability 
RSK-6c: Reduce Mainline Valve SpacingNo mitigations identified to reduce the effects to a 
level of less than significant 

Impact RSK-7. Expose workers and public to hazardous levels of airborne silica during the use of proppant 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities  

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities  
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11.22 Transportation and Traffic 

11.22.1 Introduction 

This section describes the existing traffic and circulation conditions in the Wilmington, Inglewood, and 
Sespe Oil and Gas Field study areas. EIR Section 11.22.2 presents relevant State and federal regulations 
and standards associated with this analysis. EIR Section 11.22.3 provides a description of the affected 
environment for Transportation and Traffic that is associated with each of the three fields. EIR Section 
11.22.4 provides the impact methodology and criteria used for this analysis, and EIR Section 11.22.5 
describes the direct and indirect impacts for each field, including proposed mitigation measures. EIR Sec-
tion 11.22.6 provides a summary of the impacts identified and their significance, as detailed in EIR Section 
11.22.5. The scoping comments that were received on the EIR as related to Transportation and Traffic 
and that have been considered in this analysis are identical to those summarized in EIR Section 10.22.1 
(Programmatic Level Analysis of the Project, Transportation and Traffic, Introduction). Please refer to EIR 
Chapter 12 for the Transportation and Traffic evaluation of the project’s alternatives, and to EIR Section 
13.24 for the evaluation of cumulative impacts associated with Transportation and Traffic. Any relevant 
discussion and analysis in EIR Section 10.22.5 is incorporated herein to support conclusions about the 
significance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.22.2 Regulatory Setting 

This section describes the federal, State and local regulatory requirements for transportation and traffic. 

11.22.2.1 Federal 

The Federal Highway Administration (FHWA) oversees the Interstate freeway system, but delegates 
approval authority of federal highway standards to State transportation departments, in California to 
California Department of Transportation (Caltrans). 

Title 49, Code of Federal Regulations, Parts 171-177. This law governs the transportation of hazardous 
materials, the types of materials defined as hazardous, and the marking of the transportation vehicles. 
The administering agencies for the above regulation are the California Highway Patrol (CHP) and the 
United States Department of Transportation (USDOT), Pipeline and Hazardous Materials Safety Adminis-
tration (PHMSA). This law is relevant as hazardous materials would be transported. 

Title 40, Code of Federal Regulations, Part 112. This law governs the preparation and implementation 
of a Spill Prevention, Control, and Countermeasure (SPCC) plan. This SPCC plan describes planning, pre-
vention, and control measures to minimize impacts resulting from spills of fuels, petroleum products, or 
other regulated substances. 

Title 43, Code of Federal Regulations, Part 8340. This law establishes criteria for designating public 
lands as open, closed, or limited for off-road vehicle and for establishes controls governing the use and 
operation of off-road vehicles in such areas. This law is applicable because parts of the Sespe Oil and Gas 
field are located on lands managed by the National Forest Service and the Bureau of Land Management. 

Federal Aviation Administration (FAA). All airports and navigable airspace not administered by the 
Department of Defense are under the jurisdiction of the FAA. For any project that would result in 
obstructions to navigable airspace, Code of Federal Regulations (CFR) Title 14 Part 77 establishes the 
standards and notification requirements set forth by the FAA. This regulatory process will require the 
applicant to file for permit(s) to construct on or near airports. The FAA requires applicants to submit FAA 
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form 7460-1, Notice of Proposed Construction or Alteration and receive approval prior to earth distur-
bance associated with the project. CFR Title 14 Parts 77.13-77.23 “describes standards used to deter-
mine obstructions to air navigation that may affect the safe and efficient use of navigable airspace and 
the operation of planned or existing air navigation and communication facilities.” (CFR, Title 14, Part 
77.15(a).) 

Title 14 Part 77.9 states that an aviation obstruction could be created if any structure, equipment or 
object is positioned such that it would be more than 200 feet above the ground or if an object would 
penetrate an imaginary surface extending outward and upward at a slope of: 

100 to 1 for a horizontal distance of 20,000 feet (3.78 miles) from the nearest point of the nearest 
runway of each public or military airport with its longest runway more than 3,200 feet in actual length, 
excluding heliports; 

50 to 1 for a horizontal distance of 10,000 feet (1.9 miles) from the nearest point of the nearest runway 
of each public or military airport with its longest runway no more than 3,200 feet in actual length, 
excluding heliports; or 

25 to 1 for a horizontal distance of 5,000 feet (0.95 miles) from the nearest point of the nearest landing 
and takeoff areas of a heliport. 

However, noticing through use of Form 7460 is not required if the object will be shielded by existing 
structures of a permanent and substantial nature or by natural terrain or topographic features of equal 
or greater height, and will be located in the congested area of a city, town, or settlement where the 
shielded structure will not adversely affect safety in air navigation. 

Hazardous Materials Transportation Act. The transportation of hazardous materials is regulated by the 
Hazardous Materials Transportation Act (HMTA), which is administered by the Research and Special Pro-
grams Administration of the U.S. Department of Transportation (DOT). HMTA provides DOT with a broad 
mandate to regulate the transport of hazardous materials, with the purpose of adequately protecting 
the nation against risk to life and property that is inherent in the commercial transportation of hazard-
ous materials. The HMTA governs the safe transportation of hazardous materials by all modes, excluding 
bulk transportation by water. DOT regulations that govern the transportation of hazardous materials are 
applicable to any person who transports, ships, causes to be transported or shipped, or is involved in 
any way with the manufacture or testing of hazardous materials packaging or containers. DOT regula-
tions pertaining to the actual movement govern every aspect of the movement, includeing packaging, 
handling, labeling, marking, placarding, operational standards, and highway routing. 

11.22.2.2 State 

Caltrans is responsible for planning, designing, constructing, operating, and maintaining all State high-
way and interstate freeway systems. Caltrans generally regulates maximum load limits for trucks and 
safety requirements for oversized vehicles for operation on highways. Caltrans is divided into 12 districts 
to better manage the roadways; all three sites are located in District 7. 

California Vehicle Code. The California Highway Patrol administers the California Vehicle Code sections 
below, except where it is noted that Caltrans is the administrative agency. 

California Vehicle Code, Section 353. Defines hazardous materials as any substance, material, or device 
posing an unreasonable risk to health, safety, or property during transportation, as defined by regula-
tions adopted pursuant to Section 2402.7. This law is relevant because well simulation projects would 
involve transport of hazardous materials. 
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California Vehicle Code, Sections 2500–2505. Authorizes the Commissioner of Highway Patrol to issue 
licenses for the transportation of hazardous materials, including explosives. This law is relevant because 
well simulation projects would involve transport of hazardous materials. 

California Vehicle Code, Sections 31303–31309. Requires that the transportation of hazardous materials 
be on the state or interstate highway that offers the shortest overall transit time possible. 

California Vehicle Code, Sections 31600–31620. Regulates the transportation of explosive materials. 

California Vehicle Code, Sections 32000–32053. Authorizes the CHP to inspect and license motor 
carriers transporting hazardous materials of the type requiring placards. 

California Vehicle Code, Sections 34000–34100. Establishes special requirements for vehicles having a 
cargo tank and for hazardous waste transport vehicles and containers, as defined in HSC Section 
25167.4. The commissioner shall provide for the establishment, operation, and enforcement of random 
on- and off-highway inspections of cargo tanks and hazardous waste transport vehicles and containers 
and ensure that they are designed, constructed, and maintained in accordance with the regulations 
adopted by the commissioner pursuant to this code and HSC Division 20, Chapter 6.5 (commencing with 
Section 25100). 

California Vehicle Code, Section 35000. Regulates the safe operation of vehicles, including those vehi-
cles that are used for the transportation of hazardous materials. 

California Vehicle Code, Section 35550. Imposes weight guidelines and restrictions upon vehicles 
traveling upon freeways and highways. The section holds that “a single axle load shall not exceed 20,000 
pounds. The load on any one wheel or wheels supporting one end of an axle is limited to 10,500 pounds. 
Furthermore, CVC Section 35551 defines the maximum overall gross weight as 80,000 pounds and adds 
that “the gross weight of each set of tandem axles shall not exceed 34,000 pounds.” The administering 
agency for the above statute is Caltrans. 

California Vehicle Code, Section 35780. Requires a Single-Trip Transportation Permit to transport 
oversized or excessive loads over state highways. The permit can be acquired through the Caltrans. The 
administering agency for the above statute is Caltrans. 

California Streets and Highways Code, Section 117. Unless otherwise specifically provided in the 
instrument conveying title, the acquisition by the department of any right-of-way over any real property 
for state highway purposes, includes the right of the department to issue, under Division 1, Chapter 3 
(commencing with Section 660), permits for the location in the right-of-way of any structures or fixtures 
necessary to telegraph, telephone, or electric power lines or of any ditches, pipes, drains, sewers, or 
underground structures. The administering agency for the above statute is Caltrans. 

California Health and Safety Code, Section 25160 et seq. Addresses the safe transport of hazardous 
wastes, requires a manifest for hazardous waste shipments, requires a person who transports hazardous 
waste in a vehicle to have a valid registration issued by the Department of Toxic Substances Control 
(DTSC) in his or her possession while transporting the hazardous waste. 

California Government. Code Section 65089. Mandates development of a Congestion Management Pro-
gram (CMP) in all counties with urban areas in order to reduce congestion on highways and roads in Cali-
fornia. The CMP emphasizes travel demand measures to reduce the number of miles driven per capita, 
infrastructure improvements to reduce single-occupancy vehicle trips, land use regulations to encourage 
the use of alternative modes of transportation instead of cars, and monitoring and enforcement of 
travel demand measure implementation by development projects. 
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California Streets and Highways Code 670-695. Requires permits from Caltrans for any roadway 
encroachment during truck transportation and delivery. This includes regulations for the care and pro-
tection of State of California highways, provisions for the issuance of written permits, and requires per-
mits for any load that exceeds Caltrans weight, length, or width standards for public roadways. 

Hazardous Materials Transport. Several state agencies regulate the transportation and use of hazardous 
materials to minimize potential risks to public health and safety, including CalEPA and the California 
Emergency Management Agency. The California Highway Patrol and California Department of Transpor-
tation enforce regulations specifically related to the transport of hazardous materials. Together, these 
agencies determine container types used and license hazardous waste haulers for hazardous waste 
transportation on public roadways. 

11.22.2.3 Regional/Local 

Local regulations and ordinances vary widely for each study area. Traffic related policies included in Gen-
eral Plans typically concern traffic resulting from operations rather than construction. 

Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located along the coast of the San Pedro Bay. The study area covers 
three cities: Los Angeles Long Beach and Carson, all within the County of Los Angeles. The Los Angeles 
County General Plan Transportation Element (November 1980) has the following objectives: 

 To achieve a transportation system that is consistent with the comprehensive objectives of the General 
Plan and the needs of the residents. 

 To achieve a transportation system that is responsive to economic, environmental, energy conserva-
tion, and social needs at the local community, area, and countywide levels. 

 To achieve an efficient, balanced, integrated, multimodal transportation system that will satisfy short- 
and long-term travel needs for the movement of people and goods. 

The following policy is also included in the Transportation Element and is relevant for project activities 
at the Wilmington Oil and Gas Field: 

 Policy 31: Provide for the safe movement of hazardous materials. 

In addition, the Los Angeles County Congestion Management Program (CMP, 2010), implemented by the 
Metropolitan Transportation Authority (MTA), monitors the impacts on all major intersections and routes 
in Los Angeles County. Relevant facilities in the vicinity of the Wilmington field are: 

 State Route (SR) 103 

 Interstate 110 (I-110) 

 Interstate 710 (I-710) 

The CMP requires traffic impact analyses where a project adds 150 or more trips during the peak hours 
to arterials within the CMP network. 

Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located in unincorporated Los Angeles County area. The Los Angeles 
County General Plan Transportation Element (November 1980) has the following objectives: 
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 To achieve a transportation system that is consistent with the comprehensive objectives of the General 
Plan and the needs of the residents. 

 To achieve a transportation system that is responsive to economic, environmental, energy conserva-
tion, and social needs at the local community, area, and countywide levels. 

 To achieve an efficient, balanced, integrated, multimodal transportation system that will satisfy short- 
and long-term travel needs for the movement of people and goods. 

The following policy is also included in the Transportation Element and is relevant for project activities 
at the Wilmington Oil and Gas Field: 

 Policy 31: Provide for the safe movement of hazardous materials. 

In addition, the Los Angeles County Congestion Management Program (CMP, 2010), implemented by the 
Metropolitan Transportation Authority (MTA), monitors the impacts on all major intersections and routes 
in Los Angeles County. Relevant facilities in the vicinity of the Inglewood field are: 

 State Route (SR) 90 

 Interstate 10 (I-10) 

 Interstate 405 (I-405) 

The CMP requires traffic impact analyses where a project adds 150 or more trips during the peak hours 
to arterials within the CMP network. 

Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located north of the City of Fillmore in Ventura County. Project-related 
traffic would likely travel through the City of Fillmore and unincorporated areas of Ventura County. The 
City of Fillmore General Plan Circulation Element (May 2003) has the following goals and policies rele-
vant to project-related traffic through the city: 

 Circulation Goal 26 – Provide for the efficient and safe movement of people, goods and services within 
and through the City. 

 Circulation Goal 30 – Pursue regional truck routes that provide alternate access around Fillmore. 

 Circulation Policy C-5 – Maintain acceptable operations of city streets and intersections during the 
peak commute periods. 

 Circulation Policy C-6 – Require the preparation of traffic impact analyses to identify impacts and miti-
gation measures for projects, which may result in significant traffic impacts. Deficiency correction 
plans should be required for streets and intersections where the predicted operation is less than LOS 
“C” on City streets or LOS “D” within the Downtown Specific Plan area and on Highway 126. 

The City of Fillmore, in accordance with the Ventura County Congestion Management Program, requires 
the use of the Intersection Capacity Utilization (ICU) methodology to analyze signalized intersections 
operating conditions. For stop-controlled intersections, it is required to use the Highway Capacity Manual 
(HCM) delay methodology. 

Ventura County’s Transportation and Circulation Element (October 2013) has the following goals and 
policies relevant to project activities at the Sespe field: 

 Transportation and Circulation Goal 4 – Ensure that as discretionary development creates the need, 
existing roads within the Regional Road Network and Local Road Network are improved, and addi-
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tional roads needed to complement the Regional Road Network and Local Road Network are con-
structed, so as to keep all such roads safe and functioning at an acceptable LOS. 

 Transportation and Circulation Goal 5 – Ensure that development which would contribute to the cumu-
lative need for improvements or additions to the Regional Road Network bears its pro-rata share of 
the costs of all such improvements or additions. 

 Transportation and Circulation Goal 6 – Promote measures to reduce vehicle miles traveled and dis-
perse peak traffic to better utilize the existing transportation infrastructure. 

 Transportation and Circulation Policy 3 – The minimum acceptable Level of Service (LOS) for road seg-
ments and intersections within the Regional Road Network and Local Road Network shall be as 
follows: 

(a) LOS-'D' for all County thoroughfares and Federal highways and State highways in the unincorpo-
rated area of the County, except as otherwise provided in subparagraph (b); 

(b) LOS-'E' for State Route 33 between the northerly end of the Ojai Freeway and the City of Ojai, Santa 
Rosa Road, Moorpark Road north of Santa Rosa Road, State Route 34 north of the City of Camarillo 
and State Route 118 between Santa Clara Avenue and the City of Moorpark; 

(c) LOS-'C' for all County-maintained local roads; and 

(d) The LOS prescribed by the applicable city for all Federal highways, State highways, city 
thoroughfares and city-maintained local roads located within that city, if the city has formally adopted 
General Plan policies, ordinances, or a reciprocal agreement with the County (similar to Policies 4.2.2-3 
through 4.2.2-6) respecting development in the city that would individually or cumulatively affect the 
LOS of Federal highways, State highways, County thoroughfares and County-maintained local roads in 
the unincorporated area of the County. 

At any intersection between two roads, each of which has a prescribed minimum acceptable LOS, the 
lower LOS of the two shall be the minimum acceptable LOS for that intersection. 

 Transportation and Circulation Policy 6 – Development that would generate additional traffic shall pay 
its pro rata share of the costs of necessary improvements to the Regional Road Network per the 
County’s Traffic Impact Mitigation Fee Ordinance as amended time to time. 

The Ventura County Congestion Management Program requires the use of the Intersection Capacity 
Utilization (ICU) methodology to analyze signalized intersections operating conditions. For stop-
controlled intersections, it is required to use the Highway Capacity Manual (HCM) delay methodology. 

11.22.3 Affected Environment 

The transportation study area is defined as the primary highways and roadways that are located within 
each of the fields and their buffer areas and serve as the primary means of access to Wilmington, Ingle-
wood, and Sespe Oil and Gas Field facilities, plus the local and regional road network that would be 
affected by project-related traffic. 

11.22.3.1 Study Region 1: Wilmington Oil and Gas Field 

Study Area 

The Wilmington Oil and Gas Field is part of Study Region 1, Group 5, within the County of Los Angeles. 
The study area consists of the Wilmington Oil and Gas Field plus a buffered acreage of 0.25 miles with an 
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approximate size of 20,434 acres. The study area is bordered by the City of Torrance to the west, the 
City of Carson to the north, the City of Long Beach and Seal Beach to the east. The nearest regional facili-
ties serving the site are the San Diego Freeway (I-405), Harbor Freeway (I-110) and Long Beach Freeway 
(I-710). 

Local Roadway Network 

This section describes the transportation facilities, highways, arterial streets, and collector streets that 
serve the study area, as shown in Figure 11.22-1 (Wilmington Oil and Gas Field Study Area and Traffic 
Count Locations). The nearby facilities within the study area include: 

 San Diego Freeway (I-405) is located approximately two miles north of the study area. This freeway 
connects to the Harbor freeway and Long Beach freeway to provide direct access to the Wilmington 
Oil and Gas Field. 

 Harbor Freeway (I-110) runs through the western side of the study area. This north-south freeway 
provides four lanes in each direction in the vicinity of the project. Access to the I-110 freeway from 
the Wilmington field can be made from Anaheim Street and C Street. 

 Long Beach Freeway (I-710) runs through the middle of the study area. This north-south freeway pro-
vides three lanes in each direction in the vicinity of the project. Access to the I-710 freeway can be made 
from the Pacific Coast Highway, Anaheim Street, Shoreline Drive, Ocean Boulevard and the Seaside 
Freeway (SR-47). 

 Pacific Coast Highway (SR-1) runs through the northern side of the study area. This east-west highway 
provides three lanes in each direction in the vicinity of the project. Access to Pacific Coast Highway 
can be made from all major roads in the study area and it also connects to I-110 and I-710. 

 Seaside Freeway (SR-47) runs through the southern side of the study area. This east-west highway 
provides two lanes in each direction in the vicinity of the project. Access to SR-47 freeway can be 
made from the Terminal Island (SR-103) freeway, I-110 and I-710. 

 Sepulveda Boulevard is an east-west roadway with two lanes in each direction in the vicinity of the 
project. This roadway allows on-street parking along either side of the street and it provides regional 
access through its connection to I-110 and I-710 freeways. 

 Anaheim Street is an east-west roadway with two lanes in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-110 and I-710 freeways. 

 C Street is an east-west roadway with one lane in each direction in the vicinity of the project. This 
roadway allows on-street parking along either side of the street and it provides regional access through 
its connection to I-110 freeway. 

 Harry Bridges Boulevard is an east-west roadway with two lanes in each direction in the vicinity of 
the project. Harry Bridges Boulevard turns into John S Gibson Boulevard west of Figueroa Street. 
Harry Bridges Boulevard turns into Alameda Street east of Banning Boulevard. This roadway does not 
allow on-street parking along either side of the street. 

 Ocean Boulevard is an east-west roadway with two lanes in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to SR-47 and I-710 freeway. 
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 Avalon Boulevard is a north-south roadway with two lanes in each direction in the vicinity of the 
project. This roadway allows on-street parking along either side of the street and it provides regional 
access through its connection to I-405 freeway. 

 Henry Ford Avenue is a north-south roadway with three lanes in each direction in the vicinity of the 
project. This roadway runs from Alameda Street then turns into SR-47. Henry Ford Avenue does not 
allow on-street parking along either side of the street and it provides regional access through its con-
nection to SR-47 and SR-103. 

 Santa Fe Avenue is a north-south roadway with two lanes in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-405 freeway. 

 Magnolia Avenue is a north-south roadway with one lane in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-710 freeway. 

 Pacific Avenue is a north-south roadway with two lanes in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-405 freeway. 

 Long Beach Boulevard is a north-south roadway with two lanes in each direction in the vicinity of the 
project. The Metro Blue Line runs along Long Beach Boulevard. This roadway does not allow on-street 
parking along either side of the street and it provides regional access through its connection to I-405 
freeway. 

 Atlantic Avenue is a north-south roadway with two lanes in each direction in the vicinity of the 
project. This roadway allows on-street parking along either side of the street and it provides regional 
access through its connection to I-405 freeway. 

 Alamitos Avenue is a north-south roadway with two lanes in each direction in the vicinity of the 
project. This roadway allows on-street parking along either side of the street and it provides regional 
access through its connection to I-405 freeway. 

 Cherry Avenue is a north-south roadway with one lane in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-405 freeway. 

 Redondo Avenue is a north-south roadway with two lanes in each direction in the vicinity of the project. 
This roadway allows on-street parking along either side of the street and it provides regional access 
through its connection to I-405 freeway. 

Local Transit Information 

There are several public transportation systems available in Los Angeles County. Within the study area, 
the main transportation systems are the Metropolitan Transportation Authority (MTA) and the Long 
Beach Transit bus lines, which provide connections locally and regionally. 

Airports 

Airports located within 10 miles of the Wilmington field and its buffer area are: 

 Daugherty Field/Long Beach Municipal Airport: 1.6 miles to the buffer, 1.9 miles to the field; 

 Zamperini Field/City of Torrance Municipal Airport: 2.5 miles to the buffer, 2.8 miles to the field; 
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 Los Alamitos Airfield (private): 3.8 miles to the buffer, 4.1 miles to the field; 

 Compton Municipal Airport: 4.8 miles to the buffer, 5.1 miles to the field; 

 Jack Northrop Field/Hawthorne Municipal Airport: 7.4 miles to the buffer, 7.6 miles to the field; and 

 Los Angeles International Airport: 9.5 miles to the buffer, 9.7 miles to the field. 

11.22.3.2 Study Region 1: Inglewood Oil and Gas Field 

Study Area 

The Inglewood Oil and Gas Field is part of Study Region 1 Group 1 in Los Angeles County. The study area 
consists of the Inglewood Oil field plus a buffered acreage of 0.5 miles with an approximate size of 
11,000 acres and located in a largely undeveloped area in unincorporated Los Angeles County. The field 
boundary also encompasses portions of the City of Los Angeles to the north and east, Inglewood to the 
south, and Culver City to the west and north. The nearest regional facilities serving the site are the Inter-
state 405, Interstate 10 and State Route 90. 

Local Roadway Network 

Several major transportation corridors intersect or are adjacent to the field. Regional roadways under 
the jurisdiction of Caltrans include I-10, which runs 0.5-mile north of and parallel to the Inglewood field’s 
northern boundary, and I-405 and State Route (SR) 90, which run about 0.5-mile southeast of and 
parallel to the southeastern boundary. Secondary roads traverse the field, roughly north to south, 
including South La Cienega Boulevard, South La Brea Avenue, and Jefferson Boulevard. 

 San Diego Freeway (Interstate 405) is located approximately 2 miles west of the Inglewood Oil Field 
roadways. The freeway originates along the Golden State Freeway (I-5) at the north end of the San 
Fernando Valley and extends to the south end of Orange County. Access to the San Diego Freeway 
can be made from the Marina Freeway or Jefferson Boulevard in the Inglewood Oil Field vicinity. 

 The Santa Monica Freeway (Interstate 10) is located approximately 2.5 miles north of the Inglewood 
Oil Field. This east-west freeway provides five lanes in each direction in the Inglewood Oil Field 
vicinity. The freeway originates in Santa Monica and extends easterly through Los Angeles. Access to 
the Santa Monica Freeway can be made from Fairfax Avenue, La Brea Avenue, or La Cienega Boule-
vard in the Inglewood Oil Field vicinity. 

 The Marina Freeway (State Route 90) is located approximately 1.75 miles southwest of the Ingle-
wood Oil Field. This east/west freeway provides three to four lanes in each direction in the Inglewood 
Oil Field vicinity. The freeway originates along the San Diego Freeway and extends to the south end of 
the Orange County. Access to the Marina Freeway can be made from Slauson Avenue in the Ingle-
wood Oil Field vicinity. 

 La Cienega Boulevard provides two to three lanes in the Inglewood Oil Field vicinity. La Cienega Boul-
evard originates at Sunset Boulevard in West Hollywood and operates in the north/south direction 
to/from El Segundo Boulevard in the County area of Del Aire (east of the City of El Segundo). 

 Stocker Street provides two lanes in each direction in the Inglewood Oil Field vicinity. Stocker Street 
extends from La Cienega Boulevard to/from Crenshaw Boulevard in a generally east/west direction. 
The north leg of Stocker Street and Fairfax Avenue provides one of the access areas to the oil field’s 
internal roadways. 
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 Slauson Avenue provides three lanes in each direction in the Inglewood Oil Field vicinity. Slauson 
Avenue originates approximately at the Ballona Creek just east of the Interstate 405/State Route 90 
interchange. 

 Fairfax Avenue is a discontinuous roadway in the Inglewood Oil Field vicinity extending from Stocker 
Street to La Brea Avenue with one lane in each direction. Fairfax Avenue provides the access points to 
the internal roadway system for the oil fields. 

Internal roadways are provided through the oil field site to keep operations off of the surrounding public 
roadway network. One main access point is from the north leg of Stocker Street and Fairfax Avenue. This 
access provides internal access to the majority of the land with two bridges over La Cienega Boulevard 
to land westerly. The second main access point is a roadway off of Fairfax Avenue south of Stocker 
Street to land east and west of Fairfax Avenue and south of Stocker Street. 

Local Transit Information 

The Metropolitan Transit Authority (MTA) provides public transportation in the study area. MTA oper-
ates several routes throughout the community, including Route 108-358 and Route 607 along Slauson 
Avenue, Route 439 along La Cienega Boulevard, and line 42-42A along Stocker-Overhill-Slauson. The 
potential future oil field development is not expected to have any effect on local transit routes. 

Airports 

Airports located within 10 miles of the Inglewood field and its buffer area are: 

 Santa Monica Municipal Airport: almost 2 miles to the buffer, 2.2 miles to the field; 

 Los Angeles International Airport: 2.2 miles to the buffer, 2.4 miles to the field; 

 Jack Northrop Field/Hawthorne Municipal Airport: 4.3 miles to the buffer, 4.5 miles to the field; and 

 Compton Municipal Airport: 8.7 miles to the buffer, 8.9 miles to the field. 

11.22.3.3 Study Region 2: Sespe Oil and Gas Field 

Study Area 

The Sespe Oil and Gas Field is part of Study Region 2, Group 1, within Ventura County. The study area 
consists of the Sespe Oil and Gas Field plus a buffered acreage of 0.5 miles, and an approximate size of 
16,058 acres. The study area is located in the southern region of Los Padres National Forest and north of 
the City of Fillmore. The nearest regional facilities serving the site are the SR-23 and SR-126. 

Local Roadway Network 

This section describes the transportation facilities that serve the study area as shown in Figure 11.22-2 
(Sespe Oil and Gas Field Study Area and Traffic Count Locations). The nearby facilities within the study 
area include the following: 

 SR-23 runs from the City of Malibu to the City of Fillmore, south of the study area. This north-south 
highway provides one lane in each direction south of the City of Fillmore and continues as A Street 
north of SR-126. SR-23 also provides direct access to SR-118 and U.S. Highway 101. 

 SR-126 runs through the southern side of the study area. This east-west highway provides two lanes 
in each direction in the vicinity of the project. SR-126 also provides direct access to SR-23, U.S. High-
way 101 and I-5. 
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 Old Telegraph Road is an east-west roadway with one lane in each direction. This roadway runs 
across the City of Fillmore. Old Telegraph Road is classified as a collector street and a truck route in 
the City of Fillmore General Plan. 

 Goodenough Road is a north-south roadway with one lane in each direction. This roadway connects 
the City of Fillmore with the study area. Goodenough road is classified as a Major Thoroughfare and 
truck route in the City of Fillmore General Plan. 

 Forest Route 6N16 is a forest route that provides access to Los Padres National Forest from Fillmore. 
It has one lane in each direction and connects with Goodenough Road and Los Padres National Forest. 

 Sycamore Road is primarily a north-south roadway with one lane in each direction. This Ventura 
County roadway runs between SR-126 and Cliff Avenue. 

 Cliff Avenue is primarily a north-south roadway with one lane in each direction. This Ventura County 
roadway runs between Old Telegraph Road and Grand Avenue. 

 Grand Avenue is a north-south roadway with one lane in each direction. This Ventrua County road-
way runs between Old Telegraph Road and Sespe Creek. 

Local Transit Information 

The following transit lines from the Ventura Intercity Service Transit Authority (VISTA) connect the City 
of Fillmore regionally with other cities within Ventura County: 

 VISTA Highway 126 runs from the Ventura Pier to Santa Paula, Fillmore and Piru. This east-west 
transit line runs on SR-126. This line only runs during weekdays. 

 VISTA Dial-A-Ride runs from Santa Paula to Fillmore and Piru. This VISTA line provides curb-to-curb 
service seven days a week with previous reservation. This line does not operate on holidays. 

Airports 

The only airport within 10 miles of the Sespe Oil and Gas Field and its buffer area is the Santa Paula 
Airport (SZP), which 8.62 miles from the buffer and 9.12 miles from the field boundary. 

11.22.4 Impact Methodology and Significance Criteria 

Impact methodology and significance criteria for transportation and traffic impacts are the same as 
those found in EIR Section 10.22.4. 

This section assesses the transportation impacts that could result from the well stimulation treatments 
described in EIR Chapter 7 (Description of the Project), with application of DOGGR’s proposed perma-
nent regulations for well stimulation, and recommends mitigation measures to avoid, minimize, rectify, 
reduce over time, or compensate for those impacts. Traffic impacts have been evaluated for each study 
area using available information on well stimulation treatments and hydraulic fracturing techniques. 
Assumptions regarding the types of trips generated during well stimulation process and distance 
traveled were used to assess the overall significance of the impacts. 

Trip generation is based on an estimate of number of new trips that would result from hydraulic fractur-
ing treatments. Each field is expected to have up to 15 permanent workers, and operations are sched-
uled to be conducted for one well at a time, 24-hours a day, 7 days a week for each study area. Drilling 
and well stimulation treatments generate temporary traffic during drilling and treatment operations. 
Transportation of water generates the majority of truck trips during well stimulation process with 50 to 
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63 round truck trips over 5 to 7 days (see EIR Section 7, Description of the Project); however, water wells 
and oil and gas production infrastructure are in place at the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields so the truck trips to the project site would be short. Table 10.22-3 shows the number of proj-
ect trips generated per day per conventional well. 

Each stimulation project for a conventional well is expected to generate a maximum of 51 trips per well 
per day at the peak of the operations. Table 11.22-1 shows the number of trips generated by well stimu-
lation treatment of one well during peak hours. 

Table 11.22-1. Number of Trips Generated Per Well During Peak Hours 

 AM Peak Hour PM Peak Hour Daily 

Employee Trips 

Workers commuting (day shift) 15 0 15 

Workers commuting (evening shift) 0 15 15 

Additional personnel (operator/owner) 3 2 5 

Truck Trips 

Sand 3 0 3 

Water * 10 0 10 

Chemical flatbed, manifold trailer 1 0 1 

Waste 0 1 1 

Others (pump truck, mixer, blender, crane) 1 0 1 

Total Trips 33 18 51 

Total Truck Trips 15 1 16 

*Note – For Sespe and Inglewood Oil Fields, the water is supplied via pipelines. Hence, the truck trips 
associated with transporting water is considered to be zero. 

The levels of service indicators for the roadway system are based on the volume of traffic for designated 
sections of roadway during a typical day and the practical vehicular capacity of that segment. In order to 
evaluate the project’s potential impacts, a daily volume-to-capacity calculation (V/C) has been con-
ducted. The V/C calculation has been interpreted into a level of service (LOS), similar to peak hour inter-
section analysis. Table 11.22-2 defines and describes the LOS criteria for the roadway segment analysis. 

Table 11.22-2. Level of Service Criteria and Volume-to-Capacity Ratio 

LOS Description V/C Ratio 

A Free-flow speeds prevail. Vehicles are almost unimpeded in their ability to maneuver within 
the traffic stream. 

< 0.600 

B Reasonably free-flow speeds are maintained. The ability to maneuver within traffic is only 
slightly restricted. 

>0.600 to 0.699 

C Flow with speeds at or near free-flow speed of the roadway. Freedom to maneuver within 
the traffic stream is noticeably restricted and lane changes require more care and vigilance 
on the part of the driver. 

>0.700 to 0.799 

D Speeds begin to decline slightly with increasing flows. In this range, density begins to 
increase somewhat more quickly with increasing flow. Freedom to maneuver within the 
traffic stream is noticeably limited. 

>0.800 to 0.899 

E Operation at capacity with no usable gaps in the traffic stream. Any disruption to the traffic 
stream has little or no room to dissipate. 

>0.900 to 0.999 

F Breakdown of the of the traffic flow with long queues of traffic. Unacceptable conditions. > 1.000 

Source: Highway Capacity Manual, Transportation Research Board, 1994 
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Inglewood and Wilmington Oil and Gas Field – Acceptable Level of Service. The Los Angeles County 
CMP is used in this analysis to determine potential impacts to roadway and freeway segments (see EIR 
Section 11.22.2.3, Regional/Local Regulatory Setting). The CMP identifies a significant impact if project 
traffic increases the V/C ratio by 0.02 points or greater. If the segment is already at LOS F, a significant 
impact occurs when the trips increase traffic demand on roadway segment by at least 2 percent of its 
capacity. 

Sespe Oil and Gas Field – Acceptable Level of Service. The City of Fillmore General Plan Circulation Ele-
ment has adopted a minimum of LOS C for city streets or LOS D on streets within the Downtown Specific 
Plan area and SR-126. When a project’s traffic contribution worsens the roadway LOS, improvements 
shall be required. 

11.22.5 Impact Analysis and Mitigation Measures 

11.22.5.1 Study Region 1: Wilmington Oil and Gas Field 

Production and drilling of new wells within the Wilmington Oil and Gas Field is expected to decline over 
the next 10 years. Over the next 10 years, approximately 100 or less wells will be drilled in any given 
year. Zero to fewer than 20 wells would be hydraulically fractured annually, all of which would be at 
Oxy’s THUMS/Long Beach Unit. Hydraulic fracturing would be used for well completion on up to 53 per-
cent of new production wells at Oxy’s THUMS/Long Beach Unit. Acid matrix stimulation and acid fractur-
ing would not be used. Well stimulation to already existing wells may also occur at the THUMS/Long 
Beach Unit but not elsewhere in the field (see EIR Section 7.3.8). 

The Wilmington Oil and Gas Field is located near an industrial area with existing heavy truck traffic. It is 
assumed that project activities would occur at one well at a time with a maximum of 51 one-way trips 
per day. The project would generate a total of 33 trips in the a.m. peak hour and 18 trips in the p.m. peak 
hour. 

Impact TR-1 Generate additional truck traffic and disrupt traffic operations 

The project is expected to generate a maximum of 51 trips per well per day at the peak of the opera-
tions. At Wilmington, on any given day, only one well would be active under project conditions. There-
fore, the project is expected to generate a maximum of 51 trips total per day. 

Table 11.22-3 shows the baseline average daily traffic (ADT) for the study area roadways that would be 
affected by project activities at the field. Counts were collected from the following sources: the California 
Department of Transportation (Caltrans) 2012 ADT and the City of Long Beach (2013). Figure 11.22-1 
(Wilmington Oil and Gas Field Study Area and Traffic Count Locations) shows the study area count 
locations. 

Table 11.22-3. Wilmington Oil and Gas Field Study Area Roadways – Average Daily Traffic 

  Volume 

Roadway Segment Lanes 
Existing  

ADT 
Existing + 

Project ADT 
Percent  
Change 

Long Beach Blvd     

South of PCH 4 18,366 18,416 0.3% 

SR-103     

South of PCH 4 10,191 10,241 0.5% 
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Table 11.22-3. Wilmington Oil and Gas Field Study Area Roadways – Average Daily Traffic 

  Volume 

Roadway Segment Lanes 
Existing  

ADT 
Existing + 

Project ADT 
Percent  
Change 

I-110     

Near PCH junction 8 104,00 104,050 0% 

I-710     

Near PCH junction 6 130,000 130,050 0% 

Table 11.22-4 shows the V/C ratio for the roadways in the study area. As explained above, Los Angeles 
County identifies a significant impact if project traffic increases the V/C ratio by 0.02 points or greater. If 
the segment is already at LOS F, a significant impact occurs when project trips increase traffic demand 
on roadway segment by at least 2 percent of its capacity. 

Table 11.22-4. Wilmington Oil and Gas Field Study Area Roadways – Volume to Capacity Ratios 

  V/C Ratio 

Roadway Segment Lanes Existing LOS 
Existing + 

Project LOS 
Change in 
V/C ratio 

Long Beach Blvd             

South of PCH 4 0.22 A 0.22 A 0.001 

SR-103        

South of PCH 4 0.14 A 0.14 A 0.001 

I-110       

Near PCH junction 8 0.57 A 0.57 A 0.00 

I-710       

Near PCH junction 6 1.02 F 1.02 F 0.00 

As shown in the table, the increase in V/C ratio at all major roadway segments would be less than 0.02 
points. The segment of I-710 that is already at LOS F will remain at LOS F with the project, but project 
trips will not increase traffic demand on the roadway by 2 percent or more of its capacity. Therefore, 
there are no significant impacts at any of the roadway segments. 

Impacts from increased truck traffic on traffic operations in the field study area would be less than sig-
nificant and no mitigation is required (Class III). 

Impact TR-2 Inadvertently damage road rights-of-way 

The truck trips associated with well stimulation activity could potentially increase wear and tear of the 
local roadway pavement. 

As shown in Table 11.22-1 (Number of Trips Generated Per Well), one well would generate a maximum 
of 16 trucks per day. At Wilmington, on any given day, only one well would be active under project con-
ditions. Therefore, the project is expected to generate a maximum of 16 truck trips total per day. 

Sixteen truck trips per day would not cause a significant deterioration of the roadway pavement condi-
tion. In general, the Wilmington field is located in an urban area and the roadways serving the field 
include freeways, arterials and collectors that are designed to accommodate a mix of vehicle types, 
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including heavy trucks. Moreover, the expected truck trips for well stimulation are expected to be of 
short distance since water pipelines and oil and gas production infrastructure are in place. 

Therefore, impacts related to the damage of roadway pavement from truck trips would be less than sig-
nificant and no mitigation is required (Class III). 

Impact TR-3 Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

The Wilmington field is located in a largely urbanized area near a variety of urban land uses, such as resi-
dential, commercial, and institutional. The trips generated by drilling and associated well stimulation 
treatments would interact with other vehicle in the study area. In urban areas, the trips generated could 
adversely affect bicyclists and pedestrians or access could be blocked. However, these impacts would be 
short-term. The study area also has existing high truck traffic, and the roadways are designed to accom-
modate heavy trucks. 

Traffic safety hazard impacts to bicyclists and pedestrians would be less than significant and no mitiga-
tion is required (Class III). 

Impact TR-4 Transport hazardous materials 

Well stimulation treatments require transportation of potentially hazardous chemical materials. As described 
in EIR Section 7.4 (Description of the Project), well stimulation uses primarily water and proppant, and it 
also requires chemicals additives. These chemical additives are transported typically in flat-bed trucks. 
Hazardous materials would be transported in accordance to State and federal regulations. Regardless, 
the transportation of these hazardous substances poses a potential for spills. A description of hazardous 
materials and a discussion of the associated potential risk of upset are addressed in EIR Sections 10.13 
and 11.13 (Hazards and Hazardous Materials), and EIR Sections 10.21 and 11.21 (Risk of Upset/Public 
and Worker Safety). Existing oil and gas infrastructure is in place at the field so hydrocarbon product 
would be transported by pipelines rather than tanker trucks. 

An accidental spill of chemical additives along the access roads could potentially create a safety hazard 
and traffic delays for other motorists. Protective measures to prevent spills, including preparation of a 
Spill Contingency Plan, and clean-up requirements are provided in existing regulations. Existing regula-
tion Title 40, CFR Part 112 governs preparation of SPCC plan, which describes planning, prevention, and 
control measures to minimize impacts resulting from spills of fuels, petroleum products and other regu-
lated substances. 

Although it is assumed that drivers would be trained regarding applicable hazardous materials regula-
tions, Iimplementation of Mitigation Measure TR-4a (Know Spill Prevention Measures) would ensure 
that truck drivers are aware of these emergency spill procedures should an accidental spill occur. In 
addition, the Hazardous Materials Transportation Act requires that carriers report accidental releases of 
hazardous materials to the Department of Transportation at the earliest practical moment. Even with 
implementation of Mitigation Measure TR-4a, the possibility remains that significant and unmitigable 
roadway hazard impacts could still occur during an accidental spill (Class I). 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

Impact TR-5 Change air traffic patterns 

Project activities would require the transportation of large equipment from other locations to the wells. 
As mentioned in EIR Section 7.4.1.7 (Equipment Required), the equipment used on a typical well stimu-
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lation treatment includes a control van, pump truck, flatbed, manifold/treating iron trailer, tanker/mixer, 
blender, crane, sand chief (150 ton capacity), pickup truck or van, water tanks, water trucks and sand 
trucks. This equipment would be no more than approximately 13 feet in height. However, a new well 
would also require a drill rig, which is typically up to 100 feet in height but can be 140-170 feet or greater 
in height for deep wells and wells that involve horizontal drilling (see Figure 7.3-3, Typical Drill Rig). 

Although a drill rig would be less than 200 feet above ground level, air traffic patterns may potentially 
be temporarily affected by the placement of a new well site if the drill rig is nearby to an airport or 
helipad. According to FAA regulations 14 CFR 77 (see EIR Section 10.22.2, Regulatory Setting), for a 
170-foot tall drill rig, the FAA navigable airspace hazard regulations would apply if the drill rig is located: 

 3.2 miles or less from a runway greater than 3,200 feet in length; 

 1.6 miles or less from a runway less than 3,200 feet in length; or 

 0.8 miles or less from a heliport; and 

 The object is not shielded by existing structures of a permanent and substantial nature or by natural 
terrain or topographic features of equal or greater height. 

For any projects that would result in obstructions to navigable airspace, CFR Title 14, Section 77 estab-
lishes the standards and notification requirements set forth by the FAA. This regulatory process will 
require the applicant to file for permit(s) to construct the project on or near airports. The FAA requires 
applicants to submit FAA form 7460-1, Notice of Proposed Construction or Alteration and receive 
approval prior to earth disturbance associated with the project. CFR Title 14 Sections 77.13-77.23 
“describes standards used to determine obstructions to air navigation that may affect the safe and 
efficient use of navigable airspace and the operation of planned or existing air navigation and communi-
cation facilities.” (CFR, Title 14, Section 77.15(a).) 

The existing structures at THUMS and throughout the field may shield the drill rig. However, the 
Daugherty Field/Long Beach Municipal Airport and the Zamperini Field/City of Torrance Municipal 
Airport are both located within 2.8 miles of the field boundary. Depending on the well location, the 
operator/owner may need to file FAA Form 7460-1 (Notice of Proposed Construction or Alteration) with 
the FAA 45 days before the start date of construction or the date an application for a construction per-
mit is filed, whichever is earliest, and receive approval prior to drilling. However, once the oper-
ator/owner receives the appropriate permits from the FAA for any equipment that would be located 
within an airport’s navigable airspace, aviation impacts would be less than significant and no mitigation 
measures would be required (Class III). 

Some of the equipment and proppant that come from manufacturing sites may be transported by rail, 
as it provides an inexpensive and efficient option. This equipment is not likely to be transported by air. 
Additional employees required for well stimulation treatment might come from outside of the State, by 
using air travel, but this would not cause any impact on air traffic patterns. 

Impact TR-6 Temporarily interfere with emergency response 

As discussed under Impact TR-1 (Generate additional truck traffic and disrupt traffic operations), LOS 
impacts from increased truck traffic in the field study area would be less than significant. No roadway 
closures are anticipated. Moreover, the project would not obstruct any traffic on the roadways in the 
area (for example, a slow-moving delivery truck could occupy momentarily a lane or space needed for 
emergency vehicle access), as there would be limited traffic outside of the field and LOS would not be 
significantly impacted. Therefore, adequate emergency access would be provided to the site and any 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.22 TRANSPORTATION AND TRAFFIC 

June 2015 11.22-17 Final EIR 

interference impacts to emergency response associated with the Wilmington field would be less than 
significant (Class III). 

11.22.5.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located in the unincorporated Los Angeles County area of Baldwin 
Hills, which is surrounded by Culver City to the west and north, the City of Los Angeles to the east, and 
south and the City of Inglewood to the south. Based on the projected future hydraulic fracturing opera-
tions in Inglewood Oil and Gas Field, it is assumed that project activities would occur at one well at a 
time. As referenced in EIR Section 11.0 (Inglewood Oil and Gas Field, Current Operations), the water is 
delivered by Golden State Water Company and Cal American Water to the site through an extensive 
existing pipeline system, hence there will be minimal vehicle traffic associated with transporting water. 
It is projected that with a maximum of 51 41 one-way trips will occur per day. The project would gene-
rate a total of 33 23 trips in the a.m. peak hour and 18 trips in the p.m. peak hour. 

Impact TR-1 Generate additional truck traffic and disrupt traffic operations 

The project is expected to generate a maximum of 51 41 trips per well per day at the peak of the opera-
tions. At Inglewood, on any given day, only one well that would be active under project conditions. 
Therefore, the project is expected to generate a maximum of 51 41 trips total per day. 

Table 11.22-5 shows the baseline average daily traffic (ADT) for the study area roadways that would be 
affected by project activities at the field. Counts were collected from the following sources: Baldwin Hills 
Community Standards District Final Environmental Impact Report and ambient growth was applied to 
obtain 2014 counts.  

Table 11.22-5. Inglewood Oil and Gas Field Study Area Roadways – Average Daily Traffic 

  Volume 

Roadway Segment Lanes 
Existing  

ADT 
Existing + 

Project ADT 
Percent  
Change 

Stocker St     

Between La Cienega Blvd and Fairfax Ave 4 30,380 30,405400 0.0807% 

Between Fairfax Ave and La Brea Ave 4 32,950 32,975970 0.0806% 

Fairfax Ave     

Between Stocker St and Slauson Ave 2 6,840 6,857853 0.2419% 

La Cienega Blvd     

Between Stocker St and Slauson Ave 6 63,830 63,847843 0.0302% 

La Brea Ave     

Between Stocker St and Slauson Ave 6 48,210 48,227223 0.03% 

Table 11.22-6 shows the V/C ratio for the roadways in the study area. As explained above, Los Angeles 
County identifies a significant impact if project traffic increases the V/C ratio by 0.02 points or greater. If 
the segment is already at LOS F, a significant impact occurs when project trips increase traffic demand 
on roadway segment by at least two percent of its capacity. 
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Table 11.22-6. Inglewood Oil and Gas Field Study Area Roadways – Volume to Capacity Ratios 

  V/C Ratio 

Roadway Segment Lanes Existing LOS 
Existing + 

Project LOS 
Change in 
V/C ratio 

Stocker St             

Between La Cienega Blvd and Fairfax Ave 4 0.47 A 0.48 A 0.01 

Between Fairfax Ave and La Brea Ave 4 0.51 A 0.52 A 0.01 

Fairfax Ave        

Between Stocker St and Slauson Ave 2 0.16 A 0.16 A 0.00 

La Cienega Blvd       

Between Stocker St and Slauson Ave 6 1.06 F 1.06 F 0.00 

La Brea Ave       

Between Stocker St and Slauson Ave 6 0.86 D 0.86 D 0.00 

As shown in the table, the increase in V/C ratio at all major roadway segments would be less than 0.02 
points. The segment of La Cienega Boulevard that is already at LOS F will remain at LOS F with the project, 
but project trips will not increase traffic demand on the roadway by 2 percent or more of its capacity. 
Therefore, there are no significant impacts at any of the roadway segments. 

Impacts from increased truck traffic on traffic operations in the field study area would be less than sig-
nificant and no mitigation is required (Class III). 

Impact TR-2 Inadvertently damage road rights-of-way 

The truck trips associated with well stimulation activity could potentially increase wear and tear of the 
local roadway pavement. As shown in Table 11.22-1 (Number of Trips Generated Per Well), one well 
would generate maximum of 16 trucks per day. At Inglewood, on any given day, only one well would be 
active under project conditions. Therefore, the project is expected to generate a maximum of 16 truck 
trips total per day. 

Sixteen truck trips per day would not cause a significant deterioration of the roadway pavement condi-
tion. In general, the Inglewood field is located in an urban area and the roadways serving the field 
include freeways, arterials and collectors that are designed to accommodate a mix of vehicle types, 
including heavy trucks. Moreover, the expected truck trips for well stimulation are expected to be of 
short distance since water pipelines and oil and gas production infrastructure are in place. 

Therefore, impacts related to the damage of roadway pavement from truck trips would be less than sig-
nificant and no mitigation is required (Class III). 

Impact TR-3 Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

The Inglewood Oil and Gas Field is an existing field, located near a variety of urban land uses, such as 
residential, commercial, and institutional. The trips generated by drilling and associated well stimulation 
treatments would interact with other vehicles in the study area. In urban areas, the trips generated 
could potentially adversely affect bicyclists and pedestrians, or access could be blocked temporarily. 
However, these impacts would be short-term. The study area also has existing high truck traffic and the 
roadways are designed to accommodate heavy trucks (see discussions under Impacts TR-1 and TR-2). 
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Traffic safety hazard impacts to bicyclists and pedestrians would be less than significant and no mitiga-
tion is required (Class III). 

Impact TR-4 Transport hazardous materials 

Existing water pipelines and oil and gas production infrastructure are in place to serve the Inglewood Oil 
and Gas Field, so product would not be transported by truck to refineries. However, well stimulation 
treatments would still require the transportation of chemical additives to the well site. As described in 
EIR Section 7.4 (Description of the Project), well stimulation uses primarily water and proppant, and also 
requires chemicals additives. These chemical additives are transported typically in flat-bed trucks. Haz-
ardous materials would be transported in accordance to State and federal regulations. Regardless, the 
transportation of these hazardous substances poses a potential for spills. A description of hazardous 
materials and a discussion of the associated potential risk of upset are addressed in EIR Sections 10.13 
and 11.13 (Hazards and Hazardous Materials), and EIR Sections 10.21 and 11.21 (Risk of Upset/Public 
and Worker Safety). 

An accidental spill of chemical additives along the access roads could potentially create a safety hazard 
and traffic delays for other motorists. Protective measures to prevent spills, including preparation of a 
Spill Contingency Plan, and clean-up requirements are provided in existing regulations. Existing regula-
tion Title 40, CFR Part 112 governs preparation of SPCC plan, which describes planning, prevention, and 
control measures to minimize impacts resulting from spills of fuels, petroleum products and other regu-
lated substances. 

Although it is assumed that drivers would be trained regarding applicable hazardous materials regula-
tions, Iimplementation of Mitigation Measure TR-4a (Know Spill Prevention Measures) would ensure 
that truck drivers are aware of these emergency spill procedures should an accidental spill occur. In 
addition, the Hazardous Materials Transportation Act requires that carriers report accidental releases of 
hazardous materials to the Department of Transportation at the earliest practical moment. Even with 
implementation of Mitigation Measure TR-4a, the possibility remains that significant and unmitigable 
roadway hazard impacts could still occur during an accidental spill (Class I). 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

Impact TR-5 Change air traffic patterns 

The Santa Monica Municipal Airport and Los Angeles International Airport are both located less than 2.5 
miles from the field. As discussed above, for any equipment in proximity to an airport that could poten-
tially cause obstruction to navigable airspace and would require notice under the FAA regulations, the 
owner/operator would need to file Form 7460-1 with the FAA and receive approval prior to drilling. 
However, once an applicant receives the appropriate permits from the FAA for any equipment that 
would be located within an airport’s navigable airspace, aviation impacts would be less than significant 
and no mitigation measures would be required (Class III). 

Impact TR-6 Temporarily interfere with emergency response 

As discussed under Impact TR-1 (Generate additional truck traffic and disrupt traffic operations), existing 
water pipelines and oil and gas production infrastructure are in place to serve the Inglewood Oil and Gas 
Field. Therefore, only a limited number of additional offsite vehicle trips would be required for project 
activities. These vehicle trips are not expected to cause deterioration in the LOS of roadways within the 
field and surrounding area that would affect emergency response times. No roadway closures are antici-
pated. Therefore, impacts related to temporary interference with emergency response would be less 
than significant and no mitigation measures are required (Class III). 
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11.22.5.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located north of the City of Fillmore, in the southern region of the Los 
Padres Natural Forest. Activity within the Sespe Oil and Gas Field would occur at a similar or slightly 
reduced level of production, well stimulation, and abandonment, and no well stimulation treatments 
would be requested for any already existing wells within the field (see EIR Chapter 11). In the next 25 
years, only a few wells are projected to be drilled per year in the Sespe field, all of which would be hydrau-
lically fractured. Field developer Seneca Resources Corporation’s proposed action for future hydraulic 
fracturing includes construction of eight new wells on four separate existing pads and approximately 
8,000 feet of new pipeline. This new pipeline would lie primarily on existing well pads and along existing 
roads, but approximately 285 feet of this pipeline would be within undisturbed areas. 

The water is delivered to the site via flowlines, hence there will be no vehicle traffic associated with 
transporting water. Operations will take place at one well at a time and they will produce approximately 
50 40 trips per day. The project will generate a total of 33 23 trips in the a.m. peak hour and 18 trips in 
the p.m. peak hour. Travel would be on forest service roads, Ventura county-maintained Goodenough 
Road, and Old Telegraph Road. 

Impact TR-1 Generate additional truck traffic and disrupt traffic operations 

The project is expected to generate a maximum of 51 41 trips per well per day at the peak of the opera-
tions. At Sespe, on any given day, only one well that would be active under project conditions. There-
fore, the project is expected to generate a maximum of 51 41 trips total per day. 

Table 11.22-7 shows the baseline ADT for the study area roadways that would be affected by project 
activities at the field. Traffic counts were collected from the following sources: the California Depart-
ment of Transportation (Caltrans) 2012 ADT and the Ventura County General Plan – Public Facilities and 
Services Appendix (County of Ventura, 2007). Figure 11.22-2 (Sespe Oil and Gas Field Study Area and 
Traffic Count Locations) shows the study area count locations. The study roadway segments mentioned 
on Tables 11.22-5 and 11.22-6 are designated as truck routes in the City of Fillmore Circulation Element. 
Volume data was compared between the different sources and it shows that the City of Fillmore has not 
experienced a significant increase in traffic from 2007 to 2013. 

Table 11.22-7. Sespe Oil and Gas Field Study Area Roadways – Average Daily Traffic 

 

 Volume 

Roadway Segment Lanes 
Existing  

ADT 
Existing + 

Project ADT 
Percent 
Change 

Old Telegraph Road 
    

North of SR-1261 2 4,000 4,050040 1.30% 

SR-23     

Near SR-126 junction2 2 9,100 9,150140 0.54% 

SR-126     

East of Los Serenos Road2 4 29,000 29,050040 0.21% 

Near SR-23 junction2 4 27,000 27,050040 0.21% 

East Fillmore City Limits2 4 26,000 26,050040 0.2% 

1 - Source: Ventura County General Plan – Public Facilities and Services Appendix 
2 - Source: Caltrans 2012 ADT 
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Table 11.22-8 shows the V/C ratio for the roadways in the study area. The City of Fillmore General Plan 
Circulation Element has adopted a minimum of LOS C for city streets or LOS D on streets within the 
Downtown Specific Plan area and SR-126. When a project traffic contribution worsens the roadway LOS, 
improvements shall be required. Ventura County has adopted a minimum of LOS C for County-
maintained roads, and LOS D for all County thoroughfares and Federal highways and State highways in 
the unincorporated area of the County. 

As shown in the table, all major roadway segments would operate at an acceptable level of service 
(LOS A) above the minimum of LOS C for city streets and county-maintained roads, or LOS D for SR-126. 
Impacts from increased truck traffic on traffic operations in the field study area would be less than sig-
nificant and no mitigation is required (Class III). 

Table 11.22-8. Sespe Oil and Gas Field Study Area Roadways – Volume to Capacity Ratios 

  V/C Ratio 

Roadway Segment Lanes Existing LOS 
Existing + 

Project LOS 
Change in 
V/C ratio 

Old Telegraph Road       

North of SR-126 2 0.16 A 0.1716 A 0.002 

SR-23             

Near SR-126 junction 2 0.18 A 0.18 A 0.001 

SR-126             

East of Los Serenos Road  4 0.54 A 0.54 A 0.001 

Near SR-23 junction 4 0.51 A 0.51 A 0.001 

East Fillmore City Limits 4 0.49 A 0.49 A 0.001 

Impact TR-2 Inadvertently damage road rights-of-way 

The truck trips generated during well stimulation activity could potentially increase wear and tear of the 
local roadway pavement. As shown in Table 11.22-1 (Number of Trips Generated Per Well), one well 
would generate maximum of 16 trucks per day, which would not cause a significant deterioration of the 
roadway pavement condition. At Sespe, on any given day, only one well would be active under project 
conditions. Therefore, the project is expected to generate a maximum of 16 truck trips total per day. 

Moreover, the expected truck trips for well stimulation are expected to be of short distance. The study 
area roadways including freeways, arterials and collectors are designed to accommodate a mix of vehi-
cle types, including heavy trucks. The impact on the roadway pavement of these major roadways would 
not be significant. 

However, the Sespe field is located in a rural area and many rural roadways are not designed to accom-
modate heavy truck traffic. Therefore, implementation of Mitigation Measure TR-2a (Repair Roadway 
Damage) is recommended to ensure that prior to issuance of a Permit to Drill, owners/operators, in 
cooperation with DOGGR, the City of Fillmore, and Caltrans (as appropriate) would survey pre-drilling 
roadway conditions, and enter into a Roadway Repair Agreement to identify and repair roadway dam-
age to a structural condition equal to the condition that existed prior to project activities. With imple-
mentation of Mitigation Measure TR-2a, potential impacts to roadway pavement would be reduced to a 
less than significant level, because roadways would be restored in a timely manner, in consultation with 
and to the satisfaction of DOGGR, the City of Fillmore, County of Ventura, and Caltrans, as appropriate. 
(Class II). 
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MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 

Impact TR-3 Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

The vehicle trips generated by project activities would be located primarily on the periphery of the City 
of Fillmore and in unincorporated areas of Ventura County, away from residential and commercial areas. 
There is adequate space within the Sespe field such that well stimulation treatment operations would be 
limited to the well pad area and vehicle, pedestrian and bicycle access would not be blocked. No road-
ways are anticipated to be closed. Traffic safety hazard impacts to vehicles, bicyclists and pedestrians 
would be less than significant and no mitigation is required (Class III). 

Impact TR-4 Transport hazardous materials 

Well stimulation treatments require transportation of potentially hazardous chemical materials. As described 
in EIR Section 7.4 (Description of the Project), well stimulation uses primarily water and proppant, and it 
also requires chemicals additives. These chemical additives are transported typically in flat-bed trucks. 
Hazardous materials would be transported in accordance to State and federal regulations. Regardless, 
the transportation of these hazardous substances poses a potential for spills. A description of hazardous 
materials and a discussion of the associated potential risk of upset are addressed in EIR Sections 10.13 
and 11.13 (Hazards and Hazardous Materials), and EIR Sections 10.21 and 11.21 (Risk of Upset/Public 
and Worker Safety). Existing oil and gas infrastructure is in place at the field so hydrocarbon product 
would be transported by pipelines rather than tanker trucks. 

An accidental spill of chemical additives along the access roads could potentially create a safety hazard 
and traffic delays for other motorists. Protective measures to prevent spills, including preparation of a 
Spill Contingency Plan, and clean-up requirements are provided in existing regulations. Existing regula-
tion Title 40, CFR Part 112 governs preparation of SPCC plan, which describes planning, prevention, and 
control measures to minimize impacts resulting from spills of fuels, petroleum products and other regu-
lated substances. Although it is assumed that drivers would be trained regarding applicable hazardous 
materials regulations, Iimplementation of Mitigation Measure TR-4a (Know Spill Prevention Measures) 
would ensure that truck drivers are aware of these emergency spill procedures should an accidental spill 
occur. In addition, the Hazardous Materials Transportation Act requires that carriers report accidental 
releases of hazardous materials to the Department of Transportation at the earliest practical moment. 
Even with implementation of Mitigation Measure TR-4a, the possibility remains that significant and 
unmitigable roadway hazard impacts could still occur during an accidental spill (Class I). 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

Impact TR-5 Change air traffic patterns 

The closest airport to the Sespe Oil and Gas Field is the Santa Paula Airport (SZP), which 8.62 miles from 
the buffer and 9.12 miles from the field boundary. As discussed above, FAA regulations 14 CFR 77 et seq. 
do not apply if the drill rig is more than 3.78 miles from any airport or heliport. 

Some of the equipment and proppant that come from manufacturing sites may be transported by rail, 
as it provides an inexpensive and efficient option. This equipment is not likely to be transported by air. 
Additional employees required for well stimulation treatment might come from outside of the State, by 
using air travel, but this would not cause any impact on air traffic patterns. No impacts to air traffic 
patterns would occur at the Sespe Oil and Gas Field. 
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Impact TR-6 Temporarily interfere with emergency response 

As discussed under Impact TR-1 (Generate additional truck traffic and disrupt traffic operations), LOS 
impacts from increased truck traffic in the field study area would be less than significant. No roadway 
closures are anticipated. Moreover, the project would not obstruct any traffic on the roadways in the 
area (for example, a slow-moving delivery truck could occupy momentarily a lane or space needed for 
emergency vehicle access), as there would be limited traffic outside of the field and LOS would not be 
significantly impacted. Therefore, adequate emergency access would be provided to the site and any 
interference impacts to emergency response associated with the Sespe field would be less than signifi-
cant (Class III). 

11.22.6 Impact Significance Summary 

Table 11.22-9 summarizes the transportation and traffic impacts with their level of significance and 
required mitigation measures. 

Table 11.22-9. Summary of Impacts and Mitigation Measures for Wilmington and Sespe Oil and Gas 
Fields – Transportation and Traffic 

Impact TR-1. Generate additional truck traffic and disrupt traffic operations 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact TR-2. Inadvertently damage road rights-of-way 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class II in City of Fillmore 

Mitigation Measure(s) TR-2a: Repair Roadway Damage 

Impact TR-3. Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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Table 11.22-9. Summary of Impacts and Mitigation Measures for Wilmington and Sespe Oil and Gas 
Fields – Transportation and Traffic 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact TR-4. Transport hazardous materials 

Wilmington Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) TR-4a: Know Spill Prevention Measures 

Inglewood Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) TR-4a: Know Spill Prevention Measures 

Sespe Oil and Gas Field  

Impact Significance  Class I 

Mitigation Measure(s) TR-4a: Know Spill Prevention Measures 

Impact TR-5. Change air traffic patterns 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  No Impact (Class IV) 

Mitigation Measure(s) None required 

Impact TR-6. Temporarily interfere with emergency response 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required  

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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11.23 Utilities and Service Systems 

11.23.1 Introduction 

This section describes the laws and regulations that govern public utilities at a State and local level for 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields. It then presents a description of the existing 
utility providers for these oil and gas fields and surrounding communities. Finally, the environmental analy-
sis seeks to identify if the proposed program activities at these fields would introduce any activities that 
may overburden or disrupt these utilities or result in environmental impacts from necessary expansion 
of these utilities. 

The following section is limited to analyzing potential impacts to the delivery and use of electricity and 
natural gas, wastewater delivered directly to municipal treatment plants, and non-hazardous solid waste 
generation that is delivered to landfills or recycling facilities. Groundwater and surface water analyses 
often are discussed within the utilities and service systems section of an EIR; however, due to the 
volume of water required and the variability in sources of water for use in a well stimulation (and the 
potential for recycling water), that analysis is covered within EIR Sections 11.14 (Groundwater Resources) 
and 11.15 (Surface Water Resources). Therefore, the reader is directed to these sections for a discussion 
and analysis of water supply and delivery (including groundwater basins and municipal sources). Waste-
water and flowback disposed of via injection wells, detention ponds, and other methods described in EIR 
Section 7.4.1.6 would not reach municipal wastewater treatment plants. Therefore, these disposal 
methods would not impact municipal wastewater treatment facilities. The reader is directed to EIR Sec-
tions 11.14 (Groundwater Resources) and 11.15 (Surface Water Resources) for a discussion of these 
wastewater handling methods. EIR Section 11.15 discusses wastewater treatment requirements of the 
applicable Regional Water Quality Control Board. 

Any relevant discussion and analysis in EIR Section 10.23.4 is incorporated herein to support conclusions 
about the significance of impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

11.23.2 Regulatory Setting 

Pipeline and Hazardous Materials Safety Administration. The U.S. Department of Transportation’s Pipe-
line and Hazardous Materials Safety Administration (PHMSA) develops and enforces regulations for the 
safe, reliable and environmentally sound operation of the nations’ pipeline transportation system. In 
PHMSA, the Office of Pipeline Safety ensures safety in the design, construction, operation and mainte-
nance, and spill response planning of oil, natural gas and hazardous liquid transportation per the duties 
regarding pipeline safety set forth in 49 USC Section 60101 et seq. and 49 CFR Section 190.1. The regula-
tions apply to the owners and operators of the facilities and cover the design, installation, inspection, 
emergency plans and procedures, testing, construction, extension, operation, replacement, and mainte-
nance of pipeline facilities transporting oil, gas, and hazardous liquid. The regulations require operators 
of gas pipelines to participate in a public safety program, such as a one-call system that would notify the 
operator of any proposed demolition, excavation, tunneling, or construction that would take place near 
or affect the facility. 
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California Public Utilities Commission 

The California Public Utilities Commission (CPUC) primarily regulates the provision of privately owned 
utilities in California. These utilities include privately owned electric and natural gas companies. The 
CPUC is responsible for ensuring that California utility customers have safe, reliable utility services at 
reasonable rates. 

Wastewater Regulatory Setting 

Many regulatory agencies are involved in wastewater treatment oversight. These agencies include the 
U.S. Environmental Protection Agency, the California Water Resources Control Board, and nine Cali-
fornia Regional Water Quality Control Boards (RWQCBs). Primary wastewater regulation occurs via the 
issuance of wastewater discharge standards that are implemented through National Pollutant Discharge 
Elimination System permits and waste discharge requirements issued by the various RWQCBs. The State 
Water Resources Control Board has programs that protect water quality and provide financial assistance 
for constructing municipal sewage and water recycling facilities. 

However, primary wastewater regulation occurs via wastewater conveyance and treatment facilities in 
each study region are owned and/or operated by different local agencies and private entities. Typically, 
potential conflicts with such facilities or significant increases in wastewater flows are addressed locally 
in consultation with the respective agency. 

Solid Waste Regulatory Setting 

The California Integrated Waste Management Board operates under the authority of the Integrated 
Waste Management Act of 1989 (Assembly Bill 939), which mandates local cities and counties divert 50 
percent of waste from area landfills. The Act further stipulates that local governments develop a long-
term strategy for the management and diversion of solid waste. 

Local General Plans 

A review of all identified project-level local municipalities’ General Plans was conducted for applicable 
goals or policies related to program activities at these fields and the overall need for expanding and 
ensuring adequate public services are provided within their jurisdiction. Upon review of all local General 
Plans, the following were found as potentially applicable at a project-level: 

Wilmington Oil and Gas Field 

 Los Angeles County General Plan Adopted Water and Waste Management Element – Policy 14 (Los 
Angeles County, 2014). Continue to recover off-site costs for capital improvements necessitated by 
development, including required additional plant capacity, as well as other wastewater and solid 
waste management facilities. 

Inglewood Oil and Gas Field 

 Los Angeles County General Plan Adopted Water and Waste Management Element – Policy 14 (Los 
Angeles County, 2014). Continue to recover off-site costs for capital improvements necessitated by 
development, including required additional plant capacity, as well as other wastewater and solid 
waste management facilities. 

 City of Inglewood General Plan Safety Element – Oil Hazards Mitigation Measures (Inglewood, 1995). 
Oil pipeline companies must continually monitor their pumping operations, periodically inspect the 
pipelines and periodically review and update their emergency response measures. 
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Sespe Oil and Gas Field 

 Ventura County General Plan (Ventura County, 2013). 

Policies 4.4.2: 

– 6. Applicants for discretionary development shall be encouraged to employ practices that reduce the 
quantities of wastes generated and shall be requested to engage in recycling activities to further 
reduce the volume of waste disposed of in landfills. 

Policies 4.5.2: 

– 1. New gas, electric, cable television and telephone utility transmission lines shall use or parallel 
existing utility rights-of-way where feasible and avoid scenic areas when not in conflict with the 
rules and regulations of the California Public Utilities Commission. When such areas cannot be avoided, 
transmission lines should be designed and located in a manner to minimize their visual impact. 

 City of Ventura General Plan (Ventura, 2005). 

– Action 5.6: Require project proponents to conduct sewer collection system analyses to determine if 
downstream facilities are adequate to handle the proposed development. 

– Action 5.10: Utilize existing waste source reduction requirements, and continue to expand and 
improve composting and recycling options. 

 City of Santa Paula General Plan Safety Element (Santa Paula, 2012). 

– Policy 8.d.d. Pipeline conditions should be checked periodically by the City Fire Department in con-
junction with the State Fire Marshal, to ensure that no leaks or spills, or fire hazards have occurred or 
currently exist. 

11.23.3 Affected Environment 

11.23.3.1 Study Region 1: Wilmington Oil and Gas Field 

The Wilmington Oil and Gas Field is located within Los Angeles County, with the communities providing 
public services in the area being the cities of Los Angeles, Long Beach, Signal Hill, and Carson. The utility 
providers for these local communities are listed in Table 11.23-1. 

Table 11.23-1. Study Region 1 – Wilmington Oil and Gas Field Area Utilities 

Geography Electricity Natural Gas Wastewater 

Los Angeles County 

Los Angeles LA DWP Southern California Gas, 
Long Beach Gas & Oil 

Sanitation Districts of LA County 

Long Beach SCE Southern California Gas Sanitation Districts of LA County 

Signal Hill SCE Southern California Gas Sanitation Districts of LA County 

Carson SCE Southern California Gas Sanitation Districts of LA County 

Source: Aspen Environmental Group, 2014a. 

Table 11.23-2 describes the landfills serving Los Angeles County. Because local solid waste collection, 
sorting, and delivery is often provided by private contractors, all landfills identified in Table 11.23-2 are 
assumed available to provide solid waste disposal to the Wilmington Oil and Gas Field. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.23 UTILITIES AND SERVICE SYSTEMS 

Final EIR 11.23-4 June 2015 

Table 11.23-2. Study Region 1 – Wilmington Oil and Gas Field Area Solid Waste (Landfills) 

Geography Landfills 

Los Angeles County Calabasas Sanitary Landfill (Agoura Hills), Pebbly Beach (Avalon) Disposal Site (Avalon), Two Harbors 
Landfill Site (Avalon), Azusa Land Reclamation (Azusa), Burbank Landfill Site No.3 (Burbank), Scholl 
Canyon Sanitary Landfill (Glendale), Calmat Reliance Pit No. 2 (Irwindale), Nu-Way Industries Site 
(Irwindale), 155th Street Disposal Site (Lancaster), 75th St. E. & Little Rock Disposal Site (Lancaster), 
Waste Management Site (Lancaster), Antelope Valley Public Landfill (Palmdale), Three Points Disposal 
Site (Palmdale), Spadra Sanitary Landfill #2 (Pomona), Lopez Canyon Sanitary Landfill (San Fernando), 
Pitchess Honor Rancho Landfill (Saugus), Bradley Avenue West Sanitary Landfill (Sun Valley), 
Sunshine Canyon Sanitary Landfill (Sylmar), Chiquita Canyon Sanitary Landfill (Valencia), BKK Sanitary 
Landfill (West Covina), City of Whittier-Savage Canyon Sanitary Landfill (Whittier), Puente Hills Landfill 
#6 (Whittier) 

Source: EPA, 2014. 

11.23.3.2 Study Region 1: Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field is located within Los Angeles County, with the communities providing 
public utilities being the cities of Los Angeles, Culver City, and Inglewood. The utility providers for these 
local communities are listed in Table 11.23-3. The landfills providing solid waste disposal for Los Angeles 
County are listed above in Table 11.23-2. 

Table 11.23-3. Study Region 1 – Inglewood Oil and Gas Field Area Utilities 

Geography Electricity Natural Gas Wastewater 

Los Angeles County 

Los Angeles LA DWP Southern California Gas, 
Long Beach Gas & Oil 

Sanitation Districts of LA County 

Culver City SCE Southern California Gas Sanitation Districts of LA County 

Inglewood SCE Southern California Gas Sanitation Districts of LA County 

Source: Aspen Environmental Group 2014a. 

11.23.3.3 Study Region 2: Sespe Oil and Gas Field 

The Sespe Oil and Gas Field is located in Ventura County, with the nearest communities being the cities 
of Ventura, Fillmore, Santa Paula, and Piru (unincorporated). Utility providers for these local communi-
ties are listed in Table 11.23-4. 

Table 11.23-4. Study Region 2 – Sespe Oil and Gas Field Area Utilities 

Geography Electricity Natural Gas Wastewater 

Ventura County 

San Buenaventura (Ventura) SCE Southern California Gas Ventura Regional Sanitation District 

Fillmore SCE Southern California Gas American Water/City of Fillmore, Ventura Regional 
Sanitation District 

Santa Paula SCE Southern California Gas Ventura Regional Sanitation District 

Piru SCE Southern California Gas Ventura Regional Sanitation District 

Source: Aspen Environmental Group, 2014a. 

Table 11.23-5 lists the landfills serving Ventura County. Because local solid waste collection, sorting, and 
delivery is often provided by private contractors, all landfills identified in Table 11.23-5 are assumed 
available to provide solid waste disposal to the Sespe Oil and Gas Field. 
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Table 11.23-5. Study Region 2 – Sespe Oil and Gas Field Area Solid Waste (Landfills) 

Geography Landfills 

Ventura County Bailard Landfill (Oxnard), Toland Road Sanitary Landfill (Santa Paula), Simi Valley Landfill (Simi Valley) 

Source: EPA, 2014. 

11.23.4 Impact Methodology and Significance Criteria 

The following section is limited to analyzing potential impacts related to the delivery and use of elec-
tricity and natural gas, wastewater delivered directly to municipal treatment plants, and non-hazardous 
solid waste generation delivered to landfills or recycling facilities. For a discussion and analysis of water 
supply and delivery (including groundwater basins and municipal sources), the reader is directed to EIR 
Sections 11.14 (Groundwater Resources) and 11.15 (Surface Water Resources). While these analyses are 
often discussed within the utilities and service systems section of an EIR, due to the amount of water 
required and various water sources available for a well stimulation (and the potential for recycling 
water), that analysis is covered within EIR Sections 11.14 and 11.15. Furthermore, the disposal of waste-
water and flowback via injection wells, detention ponds, and other methods described in EIR Section 
7.4.1.6 would not reach municipal wastewater treatment plans. Therefore, these methods would not 
impact municipal wastewater treatment facilities. The reader is directed to EIR Sections 11.14 (Ground-
water Resources) and 11.15 (Surface Water Resources) for a discussion of these wastewater methods. 
EIR Section 11.15 discusses wastewater treatment requirements of the applicable Regional Water 
Quality Control Board. 

Impact methodology and significance criteria for utilities and service systems impacts are the same as 
those found in EIR Section 10.23.4. 

11.23.5 Impact Analysis and Mitigation Measures 

11.23.5.1 Study Region 1: Wilmington Oil and Gas Field 

Impact UTL-1 Adversely affect utilities and service systems due to population growth from Project-
related development 

Production and drilling of new wells within the Wilmington Oil and Gas Field is projected to decline over 
the next 10 years. No more than approximately 100 wells will be drilled in any given year. Fewer than 20 
wells would be hydraulically fractured annually, all of which would be at Oxy’s THUMS/Long Beach Unit. 
Hydraulic fracturing would be used for well completion on up to 53 percent of new production wells at 
Oxy’s THUMS/Long Beach Unit. Well stimulation of existing wells may also occur at the THUMS/Long 
Beach Unit but not elsewhere in the field (see EIR Chapter 11). Acid matrix stimulation and acid fractur-
ing would not be used. 

The need for new or expanded utility and services systems, including continuing to meet existing 
demands, is strongly influenced by population levels. As analyzed within EIR Section 11.18 (Population 
and Housing), well stimulation activities at the Wilmington Oil and Gas Field could generate minor popu-
lation growth from new employment. As shown in EIR Section 11.18, Table 11.18-1, existing maximum 
employment of 1,735 persons is 0.04% of the total population of Los Angeles, Long Beach, and Signal 
Hill. Even if future well stimulation treatments resulted in new permanent employment at the field, 
when considering the numbers of existing employees at the field, any increase would be considered 
nominal in comparison to the total existing population of the communities in and near the field. As dis-
cussed in EIR Section 11.18 (Population and Housing), in the event well stimulation treatment activities 
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at the Wilmington Oil and Gas Field required additional employees (beyond the 1,735 current workers) 
and these workers relocated to the immediate area from elsewhere, the increase would be considered 
minor when compared to the existing population levels of the cities of Los Angeles, Long Beach, Signal 
Hill, and Carson. Because any population increase from new workers in-migrating to local communities 
would be nominal compared to the existing population, any increased demand for services from existing 
electrical, gas, wastewater, and solid waste facilities and providers identified in Tables 11.23-1 and 11.23-2 
would be nominal as well. Therefore, minor population growth from new employment would have a less 
than significant impact on utility and service systems, including their existing and projected capacities 
(Class III). 

Impact UTL-2 Require new or expanded electrical or natural gas infrastructure 

Electrical Interconnections. The electricity providers identified in Table 11.23-1 are assumed to have 
sufficient capacities to serve any increased electricity demand from well stimulation activities occurring 
at the Wilmington Oil and Gas Field. Extending existing distribution lines to provide a permanent supply 
of electricity to a new well pad or facility within the field may be necessary. However, the need for such 
expansion outside the field boundary is considered low, as sufficient electrical infrastructure already 
exists. As shown in Table 11.0-1 (Oxy’s Current Average Daily Production at Wilmington Oil and Gas 
Field), Oxy has approximately 1,542 producing wells and 851 injection wells, and produces 34,080 
barrels of oil per day and 1,380,780 barrels of produced water. Associated infrastructure at the field 
includes gathering lines, pipelines, storage facilities, and substations. 

In the event expansion of electric distribution lines is needed, the CPUC, under CPUC General Order 
131-D, specifically exempts installation of electric distribution lines less than 50 kilovolts (kV) from envi-
ronmental review under CEQA. This exemption also includes reconductoring existing lines, intersetting 
of poles, and conversion of overhead lines to underground (State CEQA Guidelines Sections 15301, 
15302, and 15303). Distribution lines needed at a new well pad or facility are generally less than 50 kV. 
For local agencies that provide electricity under Government Code Section 53091(d), city and county 
zoning ordinances do not apply to the construction of facilities by the local agency to provide these 
utilities or substations that receive electric power at less than 100 kV (Government Code Section 
53091(e)). 

While the need for extending existing electrical infrastructure or creating new distribution lines within 
the field may be low, should it occur, these facilities would be exempt from further environmental 
review. It is assumed that all impacts resulting from installing poles and lines would be less than signifi-
cant. With that assumption, potential impacts from necessary electrical infrastructure interconnections 
associated with project implementation are considered less than significant (Class III). 

Natural Gas Infrastructure. Well stimulation activities would not require the use of natural gas 
resources at the Wilmington Oil and Gas Field. Therefore, no increased demand on natural gas providers 
listed in Table 11.23-1 would occur. As shown in Table 11.0-1, Oxy primarily produces crude oil. How-
ever, if well stimulation resulted in the extraction of natural gas at the field, any new natural gas lines to 
deliver product to a natural gas processing facility would be built by the developer or retail utility pro-
vider and would be regulated by the CPUC. Under such a scenario, the proposed pipeline would be sub-
ject to the State CEQA process and other CPUC or local agency requirements that authorize such pipe-
line interconnections, including environmental impact review and project approval. A project-specific 
analysis of potential impacts from proposed natural gas infrastructure interconnections would occur. 
While any impact conclusions of such project-specific evaluations are unknown, no interconnections are 
directly required as part of the project. Therefore, impacts to the infrastructure capacity and service of 
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the natural gas providers listed in EIR Section 11.23.3 (Affected Environment) would be less than signifi-
cant (Class III). 

Impact UTL-3 Exceed existing municipal wastewater treatment provider capacities 

As discussed in EIR Section 7.4.1.6, flowback and produced water, collectively known as wastewater, 
that is produced during well stimulation is primarily handled in the following ways: (1) injected (with or 
without treatment) into water disposal/enhanced recovery wells; (2) recycled (with or without treat-
ment) for use in future oil and gas operations, including hydraulic fracturing or injection into the target 
hydrocarbon formation; and/or (3) chemically treated in waste handling systems followed by disposal to 
surface water bodies. The reader is directed to EIR Sections 11.14 (Groundwater Resources) and 11.15 
(Surface Water Resources) for an analysis of wastewater disposal using these methods. 

Wastewater may also be trucked or piped to an offsite private or municipal wastewater treatment plant. 
However, as discussed in EIR Section 7.4.1.6, It is difficult to project which methods would be used for 
wastewater disposal in the future, but based on available knowledge, it is projected that injection into 
disposal wells would remain the primary method of disposal; however, increased amounts of waste-
water would be recycled. 

Wastewater can contain high concentrations of salts, metals, hydrocarbon and organic compounds, 
sulfur, treatment chemicals, dissolved gases, bacteria, dispersed solid particles, scales, and other pollut-
ants. Under the proposed permanent well stimulation treatment regulations, each well stimulation per-
mit application must identify the estimated amount of wastewater that would be delivered to a 
municipal provider within the permit’s Water Management Plan (California Code of Regulations, 
Title 14, proposed Section 1783.1(a)(23)(E).) To ensure that DOGGR considers the quality and quantity of 
wastewater that would be trucked to an off-site wastewater treatment plant, Mitigation Measure 
UTL-3a is proposed to require coordination with the applicable treatment provider regarding necessary 
capacity and quality of wastewater delivered. The adherence to proposed Section 1783.1 and Mitigation 
Measure UTL-3a as part of project implementation would ensure that well stimulation activities do not 
exceed the capacities of wastewater treatment providers and impacts from wastewater delivered to a 
municipal treatment plant would be less than significant (Class II). The implementation of this measure 
would also ensure compliance with the applicable General Plan policy identified in EIR Section 11.23.2. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants. (Full text in EIR 
Section 10.23.5.) 

Impact UTL-4 Exceed permitted solid waste capacity of landfills 

Small amounts of non-hazardous solid waste may be trucked to a landfill/recycling center during well 
stimulation activities at the Wilmington Oil and Gas Field. To ensure the amount of non-hazardous 
waste generated during well stimulation and delivered to landfills does not exceed the daily throughput 
or overall capacities of the solid waste facilities provided earlier (and all facilities receiving non-
hazardous waste), Mitigation Measure UTL-4a is proposed. With the implementation of Mitigation Mea-
sure UTL-4a, non-hazardous solid waste delivered to disposal facilities from well stimulation activities 
would not exceed daily throughput capacities or would require monetary compensation to expand such 
facilities. Therefore, activities would not conflict with federal, State, or local requirements pertaining to 
landfill capacities and impacts would be less than significant (Class II). The implementation of this mea-
sure would also ensure compliance with the applicable General Plan policy identified in EIR Section 
11.23.2. 
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MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities. 
(Full text in EIR Section 10.23.5.) 

11.23.5.2 Study Region 1: Inglewood Oil and Gas Field 

Impact UTL-1 Adversely affect utilities and service systems due to population growth from Project-
related development 

The Inglewood Oil and Gas Field is one of the largest contiguous urban oil fields within the United States 
and is located within Study Region 1. The utility providers serving the field are provided in Tables 11.23-2 
and 11.23-3. As discussed in EIR Section 11.0 (Inglewood Oil and Gas Field), Freeport is the primary 
owner/operator within the field and operates its oil and gas wells 24 hours per day, 7 days per week and 
365 days per year. As of 2014, there are over 610 active oil and gas wells within the Inglewood Oil and 
Gas Field (see Figure 10.0-1). The land surface of the field is heavily developed with oil and gas infra-
structure, including service roads, oil and gas wells, pipelines, water treatment and gas plants, and 
associated ancillary structures. 

Approximately 775 workers are employed at the field, which equals only 0.02 percent of the population 
of local communities near the field. As discussed in EIR Section 11.18 (Population and Housing), in the 
event project activities at the Inglewood Oil and Gas Field required additional employees and these 
workers relocated to the immediate area, any population increase is considered minor when compared 
to the existing population levels of Culver City, Inglewood, and the City of Los Angeles. As with other 
fields in urban settings, any population increase from new workers in-migrating to communities would 
be nominal compared to the existing population currently served by local electrical, gas, wastewater, 
and solid waste facilities and providers. Therefore, any minor population growth from new employment 
would have a less than significant impact on utility and service systems, including their existing and proj-
ected capacities (Class III). 

Impact UTL-2 Require new or expanded electrical or natural gas infrastructure 

At Inglewood Oil and Gas Field, existing electrical distribution lines may need to be extended to provide 
a permanent supply of electricity to a new well pad or facility within the field. However, the need for 
such expansion outside the field boundary is considered low as sufficient electrical infrastructure 
already exists. Well stimulation activities would not require the use of natural gas resources at the Ingle-
wood Oil and Gas Field. Additionally, the field contains existing natural gas pipeline infrastructure to 
deliver extracted gas to processing facilities. However, if well stimulation results in the need for new or 
expanded electricity or natural gas infrastructure, these activities would be subject to the State CEQA 
process and other CPUC or local agency requirements that authorize such infrastructure, including envi-
ronmental impact review and project approval. Adherence to these requirements would also ensure 
compliance with the applicable General Plan policy identified in EIR Section 11.23.2. Therefore, potential 
impacts from necessary electrical or natural gas infrastructure interconnections or extensions associated 
with project implementation are considered less than significant (Class III). 

Impact UTL-3 Exceed existing municipal wastewater treatment provider capacities 

Wastewater may be trucked or piped to an offsite private or municipal wastewater treatment plant. 
However, as discussed in EIR Section 7.4.1.6, It is difficult to project which methods would be used for 
wastewater disposal in the future, but based on available knowledge, it is projected that injection into 
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disposal wells would remain the primary method of disposal. However, increased volumes of waste-
water would be recycled. 

Wastewater can contain high concentrations of salts, metals, hydrocarbon and organic compounds, 
sulfur, treatment chemicals, dissolved gases, bacteria, dispersed solid particles, scales, and other pollut-
ants. Under the proposed permanent well stimulation treatment regulations, each well stimulation per-
mit application must identify the estimated amount of wastewater that would be delivered to a 
municipal provider within the permit’s Water Management Plan. (California Code of Regulations, 
Title 14, proposed Section 1783.1(a)(23)(E).) To ensure that DOGGR considers the quality and quantity of 
wastewater that would be trucked to an off-site wastewater treatment plant, Mitigation Measure 
UTL-3a is proposed to require necessary coordination with the applicable treatment provider regarding 
necessary capacity and quality of wastewater delivered. The adherence to proposed Section 1783.1 and 
Mitigation Measure UTL-3a as part of project implementation would ensure that well stimulation activ-
ities do not exceed the capacities of wastewater treatment providers and impacts from wastewater 
delivered to a municipal treatment plant would be less than significant (Class II). The implementation of 
this measure would also ensure compliance with the applicable General Plan policy identified in EIR Sec-
tion 11.23.2. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants. (Full text in EIR 
Section 10.23.5.) 

Impact UTL-4 Exceed permitted solid waste capacity of landfills 

Small amounts of non-hazardous solid waste may be trucked to a landfill/recycling center during well 
stimulation activities at the Inglewood Oil and Gas Field. To ensure the amount of non-hazardous waste 
generated during well stimulation and delivered to landfills does not exceed the daily throughput or 
overall capacities of the solid waste facilities provided earlier (and all facilities receiving non-hazardous 
waste), Mitigation Measure UTL-4a is proposed. With the implementation of Mitigation Measure 
UTL-4a, non-hazardous solid waste delivered to disposal facilities from well stimulation activities would 
not exceed daily throughput capacities or would require monetary compensation to expand such facili-
ties. Therefore, activities would not conflict with federal, State, or local requirements pertaining to land-
fill capacities and impacts would be less than significant (Class II). The implementation of this measure 
would also ensure compliance with the applicable General Plan policy identified in EIR Section 11.23.2. 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities. 
(Full text in EIR Section 10.23.5.) 

11.23.5.3 Study Region 2: Sespe Oil and Gas Field 

Impact UTL-1 Adversely affect utilities and service systems due to population growth from Project-
related development 

As described in EIR Chapter 11, Seneca Resources Corporation (Seneca) is the primary well owner in the 
Sespe Oil and Gas Field. Activity within the field would occur at similar or slightly reduced levels of pro-
duction, well stimulation, and abandonment as currently occur, and no well stimulation treatments 
would be requested for already existing wells within the field. In the next 25 years, only a few wells 
would be drilled per year in the Sespe Oil and Gas Field, all of which would be hydraulically fractured. 
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Seneca’s proposed action for future hydraulic fracturing includes construction of eight new wells on four 
separate existing pads and approximately 8,000 feet of new pipeline. 

The need for new or expanded utility and services systems, including the maintenance of existing 
demand for services, is strongly influenced by population growth. Existing employment in the Sespe Oil 
and Gas Field is approximately 100 persons. This is the equivalent of 0.06 percent of the population of 
cities in the vicinity of the field, as shown in Table 11.18-3. In the event well stimulation activities at the 
Sespe Oil and Gas Field required additional employees and these workers relocated to the immediate 
area, any increase is considered minor when compared to the existing population levels of the area. The 
level of projected activity in the field suggests that new employment opportunities would not be created. 
Any population increase from new workers in-migrating to communities would be nominal compared to 
the population currently served by existing electrical, gas, wastewater, and solid waste facilities and pro-
viders. Therefore, any minor population growth from new employment would have a less than signifi-
cant impact on utility and service systems, including their existing and projected capacities (Class III). 

Impact UTL-2 Require new or expanded electrical or natural gas infrastructure 

The electricity providers identified in Table 11.23-3 are assumed to have sufficient capacities to serve 
any increased electricity demand from well stimulation activities occurring at the Sespe Oil and Gas 
Field. As discussed in EIR Chapter 11, as of 2014, there are over 300 active oil and gas wells within the 
field (see Figure 11.0-2). Over 200 of the active production wells are located on lands managed by the 
U.S. Forest Service (USFS) and the U.S. Fish and Wildlife Service (USFWS). Over 15 active wells are 
located on BLM lands. The remainder of the wells are on private lands in unincorporated Ventura 
County. Seneca is the primary well owner, operating 236 of the active production wells and producing 
an average annual 438,000 barrels of oil and 700 million cubic feet of natural gas. 

As discussed under Impact UTL-2 for the both the Wilmington and Inglewood Oil and Gas Fields, in the 
event any new electrical distribution lines are required for well stimulation activities, the operator and 
the retail utility provider would be exempt from further environmental review for the new lines. There-
fore, it is assumed that all impacts would be less than significant. With that assumption, any new distri-
bution lines would be consistent with the Ventura County General Plan policy identified in EIR Section 
11.23.2 regarding necessary electrical infrastructure on County lands. Potential impacts from necessary 
electrical infrastructure interconnections associated with project implementation are considered less 
than significant (Class III). 

Well stimulation activities at the Sespe field would not require the use of natural gas. Therefore, no 
increased demand on natural gas providers provided in Table 11.23-3 would occur. 

Seneca, who is the sole holder of federal oil and gas leases within the field, also has applied to the USFS 
with a proposed surface use plan of operations to drill eight new wells and install new facilities under its 
existing oil and gas leases. Seneca’s proposed action would include eight new wells on four separate exist-
ing well pads, 7,960 feet of new pipelines, installation of a 400-barrel welded emergency tank, a transfer 
pump, three pressure vessels, and master headers. Most of the new pipeline would be on existing well 
pads and existing roads, but approximately 285 feet of pipeline is proposed along undisturbed areas. 

This proposed new infrastructure would help serve future well stimulation practices and minimize the 
need for new natural gas lines. Therefore, well stimulation occurring within the Sespe Oil and Gas Field 
is expected to use existing pipelines to deliver product for processing. In the event project implementation 
and well stimulation require new natural gas pipelines, the operator and the retail utility provider would be 
subject to the federal NEPA process, the State CEQA process, and other federal, CPUC, or local agency 
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requirements that authorize such pipeline interconnections, including environmental impact review and 
project approval. Environmental review and adherence to CPUC and other mandatory safety requirements 
pertaining to natural gas pipelines would also ensure consistency with the Ventura County and City of Santa 
Paula General Plan policies identified in EIR Section 11.23.2.5. A project-specific analysis of potential 
impacts from necessary electrical and natural gas infrastructure interconnections would occur. There-
fore, impacts to the infrastructure capacity and service of the natural gas providers listed in EIR Section 
11.23.3 (Affected Environment) would be less than significant and no mitigation is required (Class III). 

Impact UTL-3 Exceed existing municipal wastewater treatment provider capacities 

Wastewater may be trucked or piped to an offsite private or municipal wastewater treatment plant. 
However, as discussed in EIR Section 7.4.1.6, it is difficult to project which methods would be used for 
wastewater disposal in the future. Based on available knowledge, it is projected that injection into dis-
posal wells would remain the primary method of disposal; however, more wastewater would be recycled. 

Wastewater can contain high concentrations of salts, metals, hydrocarbon and organic compounds, sulfur, 
treatment chemicals, dissolved gases, bacteria, dispersed solid particles, scales, and other pollutants. 
Under the proposed permanent well stimulation treatment regulations, each well stimulation permit 
application must identify the estimated amount of wastewater that would be delivered to a municipal pro-
vider within the permit’s Water Management Plan. (CCR Title 14, proposed Section 1783.1(a)(23)(E).) To 
ensure that DOGGR considers the quality and quantity of wastewater that would be trucked to an off-
site wastewater treatment plant, Mitigation Measure UTL-3a is proposed to require coordination with 
the applicable treatment provider regarding necessary capacity and quality of wastewater delivered. 
The adherence to proposed Section 1783.1 and Mitigation Measure UTL-3a as part of project implemen-
tation would ensure that well stimulation activities do not exceed the capacities of wastewater treat-
ment providers and impacts from wastewater delivered to a municipal treatment plant would be less 
than significant (Class II). The implementation of this measure would also ensure compliance with the 
applicable General Plan policies identified in EIR Section 11.23.2. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants. (Full text in EIR 
Section 10.23.5.) 

Impact UTL-4 Exceed permitted solid waste capacity of landfills 

Small amounts of non-hazardous solid waste may be trucked to a landfill/recycling center during well 
stimulation activities at the Sespe Oil and Gas Field. To ensure the amount of non-hazardous waste gen-
erated during well stimulation and delivered to landfills does not exceed the daily throughput or overall 
capacities of the receiving facilities, Mitigation Measure UTL-4a is proposed. With the implementation of 
Mitigation Measure UTL-4a, non-hazardous solid waste delivered to disposal facilities from well stimula-
tion activities would not exceed daily throughput capacities or would require monetary compensation to 
expand such facilities. Therefore, activities would not conflict with federal, State, or local requirements 
pertaining to landfill capacities in any of the study regions and impacts would be less than significant 
(Class II). The implementation of this measure would also ensure compliance with the applicable Gen-
eral Plan policies identified in EIR Section 11.23.2. 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities. 
(Full text in EIR Section 10.23.5.) 
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11.23.6 Impact Significance Summary 

Table 11.23-6 provides a summary of impacts related to utility and service systems, as analyzed within 
this section. Based on the analysis provided above, impacts to utilities and service systems from well 
stimulation activities would be less than significant and no mitigation is required. 

Table 11.23-6. Summary of Impacts and Mitigation Measures – Utilities and Service Systems 

Impact UTL-1. Adversely affect utilities and service systems due to population growth from Project-related development 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact UTL-2. Require new or expanded electrical or natural gas infrastructure 

Wilmington Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Inglewood Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Sespe Oil and Gas Field  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact UTL-3. Exceed existing municipal wastewater treatment provider capacities 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-3a: Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-3a: Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-3a: Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants 

Impact UTL-4. Exceed permitted solid waste capacity of landfills 

Wilmington Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities 



Analysis of Oil and Gas Well Stimulation Treatments in California 
11.23 UTILITIES AND SERVICE SYSTEMS 

June 2015 11.23-13 Final EIR 

Table 11.23-6. Summary of Impacts and Mitigation Measures – Utilities and Service Systems 

Inglewood Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities 

Sespe Oil and Gas Field  

Impact Significance  Class II 

Mitigation Measure(s) UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Accept Solid Waste at Compensation to Municipal and Private Solid Waste Facilities 
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12. Environmental Analysis of the Alternatives 

12.1 Introduction 

EIR Section 8.1 (Description of the Alternatives, Introduction) provides the statutory background and 
requirements of an EIR’s evaluation of alternatives to a proposed project. EIR Section 8.2 (Alternatives 
Evaluation Process) describes the method by which alternatives to the project were identified, and why 
they were or were not carried forward for evaluation in this EIR. EIR Section 8.3 (Alternatives Retained 
for Evaluation) describes the alternatives to the project evaluated in this EIR. 

Six alternatives to the project are considered in this EIR. Table 12.1-1 identifies these alternatives and 
where they are described and evaluated within this EIR. 

Table 12.1-1. Location of EIR Alternatives Descriptions and Impact Evaluations  

Alternative 

Alternative 
Description  

(EIR Section) 

Alternative Impact 
Evaluation  

(EIR Section) 

No Future Well Stimulation Treatments Alternative (Alternative 1) 8.3.1 12.2 

No Future Well Stimulation Treatments Outside of Existing Oil and Gas Field 
Boundaries Alternative (Alternative 2) 

8.3.2 12.3 

Well Pad Consolidation Alternative (Alternative 3) 8.3.3 12.4 

Urbanized Area Protection Alternative (Alternative 4) 8.3.4 12.5 

Active Fault Zone Restrictions Alternative (Alternative 5) 8.3.5 12.6 

No Project Alternative (Alternative 6) 8.3.6 12.7 

The six alternatives have been evaluated in less detail than the project. However, consistent with CEQA 
case law and State CEQA Guidelines Section 15126.6(d), the analysis of the alternatives includes suffi-
cient information about each one of them to allow for a meaningful evaluation and comparison with the 
project. A comparison of the effects of all of the alternatives is provided in EIR Chapter 14 (Comparison 
of the Alternatives). Additionally, the discussion of each alternative includes some consideration of the 
extent to which the alternative meets the project objectives, which are presented in EIR Section 7.2 
(Project Objectives). 

For each subject evaluated, the analysis of the alternatives relies on the same impact criteria used for 
analysis of the project itself. (See EIR Chapters 10 (Programmatic Level Analysis of the Project) and 11 
(Programmatic Level Analysis of Specific Oil and Gas Fields).) To reduce redundancy, the technical param-
eters related to these impact criteria are not repeated here. Similarly, for the purposes of calibrating the 
potential impacts of each alternative, the same impact significance classification system used for the 
project has been applied to the alternatives, as follows: 

 Class I: Significant and Unavoidable Impact. Class I impacts are significant adverse environmental 
effects that cannot be mitigated to a level of less than significant through the application of feasible 
mitigation measures. 

 Class II: Less Than Significant Impact With Mitigation Incorporated. Class II Impacts are significant 
adverse environmental effects that can be reduced to a level of less than significant with the applica-
tion of feasible mitigation measures. 

 Class III: Less Than Significant Impact. Class III impacts are adverse environmental effects that have 
been determined to be comparatively minor in the sense that they do not meet or exceed the subject-
specific criteria established to gauge significance. 
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 Class IV: No Impact. Class IV impacts do not have any adverse or beneficial environmental effects. 

 Class V: Beneficial Impact. Class V impacts result in favorable environmental effects. 

In addition, the same regulatory setting and existing conditions (i.e., “Affected Environment”) have been 
applied to each of the subjects evaluated in the alternatives analysis. To avoid repetition these descrip-
tions are not duplicated here. Please refer to EIR Chapters 10 (Programmatic Level Analysis of the Project) 
and 11 (Programmatic Level Analysis of Specific Oil and Gas Fields) for these descriptions. 

For each alternative’s subject-specific evaluation, programmatic effects are identified first to parallel EIR 
Chapter 10 (Programmatic Level Analysis of the Project), followed by a programmatic level analysis of 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields (Study Regions 1 and 2) to mirror EIR Chapter 
11 (Programmatic Level Analysis of Specific Oil and Gas Fields). 

At the end of each alternative’s evaluation there is a summary table of all impacts identified and their 
significance. Additionally, each table includes a listing of the mitigation measures that have been applied 
to each impact that has been identified as significant and unavoidable (Class I) and mitigable to a level of 
less than significant (Class II). 
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12.2 No Future Well Stimulation Treatments Alternative 
(Alternative 1) 

The No Future Well Stimulation Treatments Alternative (Alternative 1) would prohibit all current well 
stimulation activities and prohibit future use of well stimulation treatments anywhere within the State 
on lands that are under State jurisdiction. This alternative would not apply to lands solely under federal 
or tribal jurisdiction, unless appropriate interagency agreements were either revised or put into effect 
regarding well stimulation treatments. A full description of Alternative 1 is provided in EIR Chapter 8 
(Description of the Alternatives). The environmental baseline and impact criteria used for the analysis of 
this alternative are the same as those described in EIR Chapters 10 and 11. Potential impacts on federal 
or tribal lands due to proposed future well stimulation treatments would be the same as those described 
in EIR Chapter 10, and are not discussed further in this analysis of Alternative 1. Development on federal 
and tribal lands would be subject to the permitting and environmental review requirements of the fede-
ral or tribal government, as well as to applicable laws and regulations. This analysis is focused on lands 
that are not under federal or tribal jurisdiction and authority, though impacts to lands not under State 
jurisdiction are briefly discussed in the sections below. 

To be implemented, Alternative 1 would require new legislation to amend or repeal PRC Section 3106(b), 
which currently authorizes well stimulation treatments, and 3160(b), which was enacted as part of 
Senate Bill 4. The new legislation would need to specify that all current or future well stimulation treat-
ments were prohibited. A law to this effect would need to be considered and enacted by the Legislature 
and signed by the Governor. Typically, an alternative that requires independent legislative action is not 
considered in an EIR because it is legally infeasible for the Lead Agency to pursue the alternative under 
current law. Nonetheless, because of the interest expressed by many members of the public in under-
standing the potential consequences of either a moratorium or ban on well stimulation, this EIR con-
siders such an alternative in order to examine how a moratorium or ban on well stimulation treatments 
would affect oil production in California and what would be the environmental benefits and impacts of 
implementing this alternative. For such an outcome to occur, however, action by the California Legisla-
ture would be necessary. 

Under the No Future Well Stimulation Alternative, the direct impacts associated with well stimulation 
activities would not occur, either inside or outside of existing oil and gas fields. Prohibiting well stimula-
tion reasonably could be expected to result in indirect effects. Various scenarios could occur. Under one 
scenario, some existing oil and gas fields could become economically unviable without well stimulation 
because they would not have a rate of production sufficient to justify their continued operation. In this 
case, some existing fields would be abandoned or shut in. Under a second scenario, owners/operators of 
existing oil and gas fields may drill more wells than otherwise would have been the case, and increase 
the intensity of operations such as enhanced recovery, to maintain production levels and compensate 
for the loss of prospective additional production that would have occurred had well stimulation treat-
ments been used. Under a third scenario, the amount of oil and gas production foregone because of a 
ban on well stimulation treatments could require importation of an offsetting amount of oil and gas 
resources from either domestic or foreign supplies, or both. Such supplies typically would be imported 
either by ship (e.g., from Alaska, Saudi Arabia or Iraq) or by train (e.g., from North Dakota). The assump-
tions inherent in these indirect effects scenarios are described in EIR Section 8.3.1. The following analy-
sis is focused on both the direct and indirect effects of implementing Alternative 1. 

In addition to an analysis of the alternative itself, the analysis of Alternative 1 highlights how impacts 
under this alternative would be different from impacts under the project. Where no difference is specifically 
noted, the significance of impacts under the alternative are the same as the impacts under the project. 
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12.2.1 Aesthetics 

12.2.1.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 1. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.1 (Aesthetics) and the programmatic evaluation of spe-
cific oil and gas fields addressed in EIR Section 11.1 (Aesthetics). For the purposes of this analysis please 
refer to EIR Sections 10.1.2 and 11.1.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.1.3 and 11.1.3 for a description 
of the affected environment for visual resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.1.4 for details regarding the impact methodology and significance criteria that 
have been used. 

12.2.1.2 Programmatic Level Analysis of the Project 

If Alternative 1 were implemented, stimulation treatments would cease to be performed on any oil and 
gas wells under state jurisdiction in California. Consequently, visual impacts associated with well stimu-
lation would not occur on lands under state jurisdiction. This would be true in all six study regions. Any 
potential hydrocarbon production that would have resulted from stimulation treatments would not 
occur. 

Alternative 1 avoids direct impacts associated with well stimulation because existing wells would not be 
stimulated and new wells that would require stimulation to produce oil would not be drilled. However, 
given continuing demand for oil, prohibiting well stimulation would have direct and indirect effects of a 
different sort. A ban could lead to abandonment of wells and fields that become uneconomical in the 
absence of well stimulation, potentially increasing the amount of conventional well drilling and the use 
of enhanced recovery techniques in existing fields and requiring the importation of increased quantities 
of oil from foreign or other domestic sources to meet demand. Activity as some fields could decrease or 
cease, while increasing at other fields. Importation of more oil would result in direct and indirect 
impacts from transportation by tanker and rail, and subsequent handling, particularly in Los Angeles, 
Long Beach, and the San Francisco Bay Area, where extensive refining facilities are located. 

Impact AES-1 Substantially adversely affect scenic vistas 

Under this alternative, any ground disturbance or clearing associated with well stimulation would not 
occur in areas under State jurisdiction. Equipment, material, and vehicles would not be assembled at a 
well pad in preparation for well stimulation. Consequently, prohibiting well stimulation would result in 
no alteration to existing scenic vistas and there would be no impact attributed to well stimulation 
(Class IV). 

Some oil and gas fields may be abandoned because of a lack of sufficient production from unstimulated 
wells; this would result in wells being abandoned or shut in. Depending on local regulations, equipment 
may or may not be required to be removed and the landscape restored. Overall, abandonment and 
removals would be a positive visual effect if the field is within a scenic vista and the site is restored 
(Class V). Without restoration, the visual environment would be similar to existing conditions at the 
field, with roads, pipes, and tanks abandoned in place. Essentially, this would perpetuate the existing 
visual conditions but facilities would age and deteriorate, but this would be a less than significant impact 
(Class III) as compared to the existing conditions of the site. 
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If, as a result of not being permitted to stimulate wells, owner/operators increased drilling and the use 
of enhanced recovery activities in areas under State jurisdiction, this would increase the density of well 
heads, pumps, and pipes in the oil and gas field. Similarly, the density of apparatus in fields on federal 
and tribal lands could also increase if stimulation activities increase on those lands under this alterna-
tive. However, given the density of existing activities, this would not be expected to significantly alter 
the existing scenic vista, which is already affected by the presence of the field. The impact would be less 
than significant (Class III). 

To meet demand, the potential supply of oil foregone by not allowing well stimulation in California 
would have to be made up by importing oil from foreign or domestic U.S. sources. This would increase 
deliveries of imported crude oil, natural gas, or petroleum products to refineries. This increase would be 
achieved by increasing the number of oilers, tanker trucks, or rail cars arriving at these destinations, 
and/or by increasing the volume of oil and gas delivered via pipeline, if line capacity were available. The 
movement of additional vessels, tankers, and railcars would present a short-term visual impact to a 
viewer as these modes of transportation passed by, but this would be a transient effect and would be 
less than significant in terms of impact on vistas (Class III). Any construction or expansion of terminals to 
accommodate deliveries could have an adverse effect on vistas at the locality where this would occur. 
Depending on local visual conditions, this impact could range from significant and unmitigable (Class I) 
to less than significant (Class III). 

By comparison, under the project, Impact AES-1 could be Class III at existing fields. In the absence of well 
stimulation, impacts outside of existing fields identified for the project would not occur. Because of the 
potential need for new or expanded terminals specifically to handle increase imports to address the 
shortfall of oil, Alternative I could create significant impacts in the viewsheds where facilities would 
locate. A site-specific analysis would be required to confirm the level of impact, which could range from 
Class I to Class III. 

Impact AES-2 Substantially alter or damage scenic resources 

If new areas outside of existing oil and gas fields are not explored and developed for hydrocarbon 
recovery, impacts on scenic resources would not occur and there would be no impact (Class IV). 

As described for Impact AES-1, if any existing fields are abandoned due to uneconomic productivity, equip-
ment could be removed and the landscape restored to some degree. The degree of equipment removal 
and site restoration would be subject to local regulations that apply, if any. Removal and restoration 
would ameliorate existing adverse impacts that might exist with regard to scenic resources and this 
would be a beneficial impact (Class V). However, if site restoration is not required or is limited, visual 
conditions would remain similar to those already existing at the locality, which would be less than signif-
icant (Class III). 

The indirect effects described for increased drilling and activity at existing fields lands under State, fede-
ral or tribal government jurisdiction, and from increased imports, would be as described above for 
Impact AES-1 and would be less than significant (Class III) in most cases, except at some localities, such 
as at and near new or expanded terminals, where the impact could range from significant and unmiti-
gable (Class I) to less than significant (Class III) if new or expanded facilities are needed. 

By comparison, Impact AES-2 could be Class III under the project in existing fields and Class I or II in new 
areas. However, the project did not require expanded or new terminals for imports, which could be the 
case under Alternative 1. 
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Impact AES-3 Substantially degrade the existing visual character or quality of a site and its 
surroundings 

If new areas outside of existing oil and gas fields are not explored and developed for hydrocarbon 
recovery, impacts on the existing visual character or quality of a site and its surrounding would not 
occur, resulting in no impact (Class IV). 

At existing fields, field abandonment and restoration would improve the visual character of the site 
(Class V), assuming that local regulations required equipment removal and site restoration. In the 
absence of such requirements, the site would remain visually similar to existing conditions, and aban-
donment would have a less than significant on visual character or quality (Class III). Increasing activity 
within the field would not likely be noticeably different from existing conditions and would not lead to a 
substantial degradation of the existing character of the location. This would be a less than significant 
impact (Class III). Increased deliveries to refineries of imported oil would somewhat increase ship, road, 
and rail traffic, but this would not substantially degrade the visual character of the routes used, as rail 
and road systems already exist and already carry traffic. This would be a less than significant impact 
(Class III). However, at some localities, such as at and near new or expanded terminals, the impact could 
range from significant and unmitigable (Class I) to less than significant (Class III). 

By comparison, Impact AES-3 could be Class III under the project in existing fields and Class I or II in new 
areas. 

Impact AES-4 Create new sources of substantial light and glare 

With a prohibition on well stimulation, few new areas outside of existing oil and gas fields are likely to 
be explored and developed for hydrocarbon recovery. The absence of these activities would avoid con-
ditions in which there could be new sources of substantial light and glare; this would result in no impact 
(Class IV). 

Field abandonment would not create new sources of light and glare, except to the extent they occurred 
during decommission and site restoration. The impact would be less than significant (Class III). 

Increasing drilling activity at an existing field would increase the number of drill rigs and vehicles on site 
during the year. This would potentially create additional sources of light and glare, similar in nature to 
those already occurring. If well drilling were to increase substantially, the frequency and duration of 
working rigs being present at a field would increase, increasing the number of nighttime hours when rigs 
would be operating. This could increase the number of nighttime hours in which lighted rigs are visible 
from offsite. However, any potential sources of light and glare at a site would be present for a limited 
time and would be removed at the conclusion of the operation. Therefore, increased activities at exist-
ing fields would present a less than substantial new source of light and glare. The impact would be less 
than significant impact (Class III). 

Increased deliveries to refineries of imported oil would increase ship, road, and rail traffic, but this traffic 
would occur along routes already used for deliveries and any viewer light and glare that could result 
would be transitory. This would be a less than significant impact (Class III). However, at some localities, 
such as at and near new or expanded terminals, the impact from light and glare could range from signifi-
cant and unmitigable (Class I) to less than significant (Class III), depending on site conditions and viewer 
locations. 

By comparison, Impact AES-4 could be Class III under the project in existing fields and Class I or II in new 
areas. 
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12.2.1.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

The programmatic discussion for direct and indirect impacts provided in EIR Section 12.2.1.2 above 
would apply to visual resources associated with the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields because Alternative 1 would eliminate the presence of vehicles and equipment associated with 
stimulation work. 

12.2.1.4 Impact Significance Summary 
None of the potential impacts to visual resources identified for the project would occur, as there would 
be no stimulation activity undertaken. At existing fields, field abandonment and restoration would improve 
the visual character of the site (Class V), assuming that local regulations required equipment removal 
and site restoration. There would be secondary impacts attributable to any abandonment of fields, 
increase in activity at fields, or increase in ship, rail, and tank truck traffic delivering imported oil and 
gas. Impacts would vary from no impact (Class IV) to less than significant (Class III). However, if increased 
imports required expanded or new terminals, this could range from a significant unmitigable impact on 
visual resources at an affected locality (Class I) to a less than significant impact (Class III), depending on 
site-specific conditions and circumstances. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the adverse 
indirect effects of Alternative 1, though these strategies would in most instances have to imposed or 
implemented by agencies other than DOGGR, as most of the effects would be caused by activities 
beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, though usu-
ally written for implementation by DOGGR through the issuance of well stimulation treatment permits, 
provide guidance that other agencies could follow in fashioning their own mitigation strategies for rele-
vant project approvals coming under their jurisdiction. Please refer to Table 12.2.24-1 for a summary of 
these impacts by each impact criterion and their corresponding mitigation measures. 

12.2.2 Agriculture and Forestry Resources 

12.2.2.1 Introduction 

This section provides an evaluation of the potential impacts to agricultural and forestry resources associ-
ated with Alternative 1. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.2 (Agricultural and Forestry Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.2 (Agricultural 
and Forestry Resources). For the purposes of this analysis please refer to EIR Sections 10.2.2 and 11.2.2 
for relevant State, federal, and local regulations and standards (as applicable at either a study region or 
field-specific scale), EIR Sections 10.2.3 and 11.2.3 for a description of the affected environment for agri-
cultural and forestry resources (as applicable at either a study region or field-specific scale), and EIR Sec-
tion 10.2.4 for details regarding the impact methodology and significance criteria that have been used. 

12.2.2.2 Programmatic Level Analysis of the Project 

Alternative 1, which would ban well stimulation on lands under State jurisdiction, would directly reduce 
overall impacts on agricultural and forestry resources as compared to the project, which would allow 
stimulation statewide. There would be no impacts related to construction of new well pads and associ-
ated facilities for projects dependent on well stimulation treatments. There also would be none of the 
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potential impacts on agricultural water quality or water supplies that could occur under the project, but 
there would be greater indirect impacts from additional conventional wells. 

The indirect impacts to agriculture and forestry resources associated with Alternative 1 would have ben-
eficial and potentially significant effects when viewed programmatically. Although oil and gas operations 
can be compatible with agriculture and forest land, any abandonment of oil and gas wells would remove 
potential operational conflicts and allow additional land to be used for agriculture or forest land 
(Class V). On the other hand, owners/operators of existing oil and gas fields may drill more wells and 
increase the intensity of operations to maintain production levels and compensate for the loss of 
prospective additional production that would have occurred by using well stimulation treatments. Wells 
could also be developed in new areas, but would be prohibited from using well stimulation, except on 
lands under federal or tribal jurisdiction. This could result in the following indirect impacts to agricultural 
or forest lands, which would be similar to the analysis and impact conclusions in EIR Section 10.2 (Agri-
culture and Forestry Resources): 

 Impact AGF-1. Convert a substantial amount of Prime Farmland, Unique Farmland, or Farmland of 
statewide Importance (Important Farmland), as designated by the Farmland Mapping and Monitoring 
Program, to non-agricultural use 

 Impact AGF-2. Conflict with existing zoning for agricultural use or with Williamson Act contracts 

 Impact AGF-3. Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or timber-
land zoned Timberland Production 

 Impact AGF-4. Result in the loss of forest land or conversion of forest land to non-forest use 

 Impact AGF-5. Directly or indirectly impair the use of agricultural land or forest land 

Similar to the discussion in EIR Section 10.2, implementation of the following or more stringent mitiga-
tion measures for the drilling of wells on new well pads located in agricultural or forest lands would 
reduce all of the aforementioned impacts related to agriculture and forest land to a less than significant 
level (Class II). While impacts to agriculture and forest land would be less than significant with mitigation 
applied under both the project and Alternative 1, increased conventional drilling and enhanced recovery 
that may occur under Alternative 1 as a result of banning well stimulation treatments would result is an 
increased level of impacts than under the project. While more severe, these would still be less than sig-
nificant with mitigation (Class II). There are potentially feasible and effective strategies for mitigating these 
adverse indirect effects of Alternative 1, though these strategies would have to be imposed through 
mechanisms other than well stimulation treatment permits. Some of the mitigation measures developed 
in this EIR, though written for such permits, also provide guidance for fashioning similar mitigation strat-
egies for other types of project approvals contributing to the indirect impacts. The relevant model miti-
gation measures include the following: 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-1c Compensate for Loss of Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-2a Ensure Compatibility with Agricultural Zoning. (Full text in EIR Section 10.2.5.) 

MM AGF-2b Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act Con-
tracts. (Full text in EIR Section 10.2.5.) 
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MM AGF-3a Ensure Compatibility with Zoning for Forest and Timberland. (Full text in EIR Section 
10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10. 15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

12.2.2.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The No Future Well Stimulation Treatments Alternative would reduce overall impacts on agricultural and 
forestry resources as compared to the project. 

Wilmington Oil and Gas Field 

There would be no impacts under this alternative because there is no forested land or designated Farm-
land within the Wilmington Oil and Gas Field (Class IV). 

Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field does not contain any mapped farmland so no direct or indirect impacts 
would occur to agriculture (Impacts AGR-1 and AGF-2) (Class IV). Likewise, The Inglewood Oil and Gas 
Field is not zoned for forest land or timberland, therefore, Impact AGF-3 would not occur (Class IV). 

Impact AGF-4 Result in the loss of forest land or conversion of forest land to non-forest use 

There are 7.6 acres of forest land within a 0.25-mile buffer surrounding the Inglewood Oil and Gas Field. 
This forest land would not be directly impacted construction of new well pads and associated facilities 
for projects dependent on well stimulation treatments (Class V). 
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However, a greater number of wells may be drilled to replace lost production that might otherwise have 
been available with well stimulation. Depending on well locations, this could result in a loss of forest 
lands within the Inglewood Oil and Gas Field buffer area. There are potentially feasible and effective 
strategies for mitigating these adverse indirect effects of Alternative 1, though these strategies would 
have to be imposed through mechanisms other than well stimulation treatment permits. Some of the 
mitigation measures developed in this EIR, though written for such permits, also provide guidance for 
fashioning similar mitigation strategies for other types of project approvals contributing to the indirect 
impacts. With the implementation of the mitigation measures similar to those described in EIR Section 
10.2 (Agriculture and Forestry Resources), it is anticipated that the majority of potential environmental 
impacts, including conversion of forest land to a non-forest use, would be reduced to a less than signifi-
cant level, and therefore, associated impacts to agricultural or forest land would likewise be less than 
significant (Class II). The relevant model mitigation measures include the following: 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 

Impact AGF-5 Directly or indirectly impair the use of agricultural land or forest land 

The Inglewood Oil and Gas Field does not contain any farmland, but it does have forest land within its 
0.25-mile buffer area that could be directly or indirectly adversely affected (see also Impact AGF-4). If a 
greater number of wells are drilled to replace lost production, and depending on the well locations, this 
could impair the use of the forest lands within the field buffer area. 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. With the implementation of the mitigation mea-
sures similar to those described in EIR Section 10.2 (Agriculture and Forestry Resources), it is anticipated 
that the majority of potential environmental impacts, including conversion of forest land to a non-forest 
use, would be reduced to a less than significant level, and therefore, associated impacts to use of forest 
land would likewise be less than significant (Class II). 

The relevant model mitigation measures include the following: 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
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Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

Sespe Oil and Gas Field 

Impact AGF-1 Convert Prime Farmland, Unique Farmland, or Farmland of statewide Importance 
(Important Farmland), as designated by the Farmland Mapping and Monitoring 
Program, to non-agricultural use 

The No Future Well Stimulation Treatments Alternative would likely reduce overall direct impacts on 
agricultural and forestry resources within the portion of the Sespe Oil and Gas Field under State jurisdic-
tion. There would be no impacts related to construction of new well pads and associated facilities for 
projects dependent on well stimulation treatments. There would also be none of the potential impacts 
on agricultural water quality or water supplies that could occur under the project (Class IV). 

However, there are 73 acres of FMMP-designated Farmland of Local Importance and 3,724 acres of 
Grazing Land located throughout the field. If a greater number of wells are drilled to replace lost produc-
tion that could have resulted from well stimulation treatments, or if operators increase drilling and stim-
ulation activities on the portion of the field that is under federal jurisdiction, depending on well loca-
tions, these wells could convert Grazing Land or Farmland of Local Importance to a non-agricultural use. 
There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. With the implementation of the mitigation mea-
sures similar to those described in EIR Section 11.2.5.3 (Agriculture and Forestry Resources, Study 
Region 2: Sespe Oil and Gas Field), impacts associated with the conversion of agricultural land to a non-
agricultural use would be reduced to a less than significant level (Class II). The relevant model mitigation 
measures include the following: 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-1c Compensate for Loss of Important Farmland. (Full text in EIR Section 10.2.5.) 
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Impact AGF-2 Conflict with existing zoning for agricultural use or Williamson Act contracts 

Under the Los Padres National Forest Plan, the portion of the Sespe Oil and Gas Field under federal con-
trol is designated for oil and gas exploration. Therefore, there would be no conflict with existing agricul-
tural zoning or an equivalent designation. Lands under County jurisdiction are zoned as Open Space, 
subject to conditional use permit requirements and the Non-Coastal Zone Ordinance, which has oil and 
gas standards. 

There are 594 acres of Non-Prime Williamson Act lands located throughout the field (the Williamson Act 
does not apply to federal lands). If a greater number of wells are drilled to replace lost production, 
depending on well locations, these wells could conflict with existing Williamson Act contracts. There are 
potentially feasible and effective strategies for mitigating these adverse indirect effects of Alternative 1, 
though these strategies would have to be imposed through mechanisms other than well stimulation 
treatment permits. Some of the mitigation measures developed in this EIR, though written for such per-
mits, also provide guidance for fashioning similar mitigation strategies for other types of project 
approvals contributing to the indirect impacts. With the implementation of a mitigation measure similar 
to Mitigation Measure AGF-2b, drilling of these new wells would be compatible with Williamson Act 
contracts, or the Williamson Act contracts would be terminated before those activities are initiated. 
Therefore, impacts related to Williamson Act conflicts would be less than significant (Class II). 

MM AGF-2b Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act Con-
tracts. (Full text in EIR Section 10.2.5.) 

Impact AGF-3 Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

Under the Los Padres National Forest Plan, the Sespe Oil and Gas Field is designated for oil and gas 
exploration. Lands under County jurisdiction are zoned as Open Space, subject to conditional use permit 
requirements and the Non-Coastal Zone Ordinance, which has oil and gas standards. Therefore, there 
would be no conflict with existing forestry zoning (Class IV). 

Impact AGF-4 Result in the loss of forest land or conversion of forest land to non-forest use 

The No Future Well Stimulation Treatments Alternative would reduce overall direct impacts on forestry 
resources within the Sespe Oil and Gas Field because there would be no impacts related to construction 
of new well pads and associated facilities for projects dependent on well stimulation treatments (Class IV). 
However, there is forest land located throughout the field. If a greater number of wells are drilled to 
replace production that may have derived from stimulation had it been allowed, these wells could con-
vert forest land to a non-forest use, depending on their location. 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. With the implementation of the mitigation mea-
sures similar to those described in EIR Section 11.2.5.3 (Agriculture and Forestry Resources, Study 
Region 2: Sespe Oil and Gas Field), conversion of forest land to a non-forest use would be reduced to a 
less than significant level (Class II). The relevant model mitigation measures include the following: 
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MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 

Impact AGF-5 Directly or indirectly impair the use of agricultural land or forest land 

Any direct or indirect impacts to agriculture or forestry resources related to new wells drilled and stimu-
lated or well stimulation treatments in areas under State jurisdiction would not occur (Class IV). How-
ever, if a greater number of wells are drilled to replace lost production and depending on the location of 
these wells, project activities adversely affect surrounding forest land or agricultural land. Direct impacts 
would include conversion of timberland or agricultural land to non-timber or non-agricultural use 
(covered under Impact AGF-1); mortality or injury of livestock animals; interference with agricultural or 
timber operations; and disturbance of livestock animals or damage to crops or timber trees from noise, 
dust, or accidental releases of hazardous materials. Indirect impacts may include effects from erosion, 
sedimentation, introduction of invasive exotic species, or increased competition for water resources. 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. With the implementation of the mitigation mea-
sures similar to those described in EIR Section 11.2.5.3 (Agriculture and Forestry Resources, Study 
Region 3: Sespe Oil and Gas Field), direct or indirect impacts that would impair the use of agriculture or 
forestry resources would be less than significant (Class II). The relevant model mitigation measures 
include the following: 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text above.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 
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MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

12.2.2.4 Impact Significance Summary 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.3 Air Quality 

12.2.3.1 Introduction 

This section provides an evaluation of the potential impacts to air quality associated with Alternative 1. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.3 (Air Quality) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.3 (Air Quality). For the purposes of this analysis please refer to 
EIR Sections 10.3.2 and 11.3.2 for relevant State, federal, and local regulations and standards (as applic-
able at either a study region or field-specific scale), EIR Sections 10.3.3 and 11.3.3 for a description of the 
affected environment for air quality (as applicable at either a study region or field-specific scale), and EIR 
Section 10.3.4 for details regarding the impact methodology and significance criteria that have been used. 

12.2.3.2 Programmatic Level Analysis of the Project 

Impact AQ-1 Conflict with or obstruct implementation of an applicable air quality plan 

By halting well stimulation activities in areas under State jurisdiction, this alternative would restrict 
future oil and gas activity in California. This would avoid emissions that otherwise would occur during 
well stimulation treatments in areas under State jurisdiction, and it would also lead to a decrease in Cali-
fornia oil production. To replace the decrease in California production, an additional 57 million barrels of 
crude per year would need to be supplied from fields outside of California (EIR Section 8.3.1), which cur-
rently supply about 380 million barrels annually (ARB, 2014c). The replacement supply would cause Cali-
fornia import receipts to increase by about 15 percent. This would increase the activity of tanker ships 
delivering Alaskan and foreign oil to California via ports and marine terminals in Los Angeles, Long 
Beach, and the San Francisco Bay Area, and it would increase the activity of rail trains hauling crude oil 
primarily from North Dakota and Canada. In-state emissions from oil and gas production could occur at 
lower levels; however, these lowered emissions would be offset by increasing levels of emissions from 
tanker ships and locomotives delivering crude to California and from terminal facilities necessary to 
offload and handle the imports. The vast majority (more than 95 percent) of California’s crude oil 
imports arrive by marine vessels at proprietary marine terminals in Los Angeles, Long Beach, and the San 
Francisco Bay Area. Emissions from ocean-going vessels that visit California seaports are subject to emis-
sions control requirements and low-sulfur fuel requirements, when operating near the coast; and newer 
locomotive engines are subject to emission standards, and fuel requirements provide some level of con-
trol over these sources. Tanker vessels, as a subset of ocean-going vessels, produce about 22 tons NOx 
per average day according to the statewide inventory (ARB, 2013a). For tanker vessels, an increase of 
15 percent could add over 3 tons NOx per day statewide or about 1,200 tons NOx per year, primarily in 
the coastal waters leading to the South Coast and San Francisco Bay Area air basins. The resulting levels 
of NOx and other emissions from tanker ships, locomotives, and terminal facilities would remain at 
levels potentially inconsistent with the forecasts of air quality plans, resulting in a potential conflict with 
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local air quality plans. Each local air district, especially SCAQMD and BAAQMD, would need to assess the 
potential growth in activity and emissions from ocean-going vessels and trains to ensure that these 
mobile sources are accurately reflected in inventories. 

Mitigation identified for the project would need to be either replaced or adapted for the increased emis-
sions from marine vessels and trains that import oil and gas and for new facilities to deliver imports 
(Mitigation Measure AQ-1a, Improve Air Quality Planning Inventories and Local Control Measures). Miti-
gation regarding well stimulation treatments would not be applicable (Mitigation Measure AQ-1b. 
Improve the Methodologies and Emission Factors Used in Inventory Development). The mobile sources 
and facilities that handle imports fall under the jurisdiction of the ARB, local air districts, and counties 
and cities with land use authority, and these agencies would need to identify any necessary mitigation. 
Because DOGGR cannot require local air districts to update planning inventories or establish specific rules 
for sources related to oil and gas importation, this impact would be a Class I: Significant and Unavoid-
able Impact. 

Alternative 1 is worse than the project for Air Quality impacts. Increased levels of emissions would occur 
from tanker ships and locomotives delivering crude to California and from terminal facilities necessary 
to offload and handle the imports (Class I). Indirect impacts associated with additional conventional 
wells and abandonment activities could also cause growth in emissions due to an increase the intensity 
of operations to make up for lost production. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the adverse 
indirect effects of Alternative 1, though these strategies would in most instances have to imposed or 
implemented by agencies other than DOGGR, as most of the effects would be caused by activities beyond 
DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, though usually written 
for implementation by DOGGR through the issuance of well stimulation treatment permits, provide 
guidance that other agencies could follow in fashioning their own mitigation strategies for relevant 
project approvals coming under their jurisdiction. DOGGR’s relevant model mitigation measure in this 
context is the following: 

MM AQ-1a  Improve Air Quality Planning Inventories and Local Control Measures. (Full text in EIR 
Section 10.3.5.) 

Impact AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality 
standard or contribute substantially to an existing or projected air quality violation 

The increased levels of criteria air pollutant emissions caused by tanker ships, rail transport, and termi-
nals for offloading crude may exceed general mass-based emission thresholds of a local air district. Miti-
gation regarding well stimulation treatments would not be applicable (Mitigation Measure AQ-2a, 
Reduce Hydrocarbon Emissions from Well Stimulation Treatments). Mitigation similar to that identified 
for the project would need to be developed or adapted for mobile sources and facilities that import oil 
and gas to reduce emissions from marine and rail terminals (Mitigation Measure AQ-2b, Reduce Emis-
sions from Portable Equipment and Mobile Sources; AQ-2c, Reduce Emissions from Dust-causing Activ-
ities). The mobile sources and facilities that handle imports fall under the jurisdiction of the ARB, local 
air districts, and counties and cities with land use authority, and these agencies would need to identify 
any necessary mitigation. Because DOGGR cannot be certain that the degree of mitigation would reduce 
emissions to levels that would not exceed local air district thresholds, this impact would be a Class I: Sig-
nificant and Unavoidable Impact. 
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There are potentially feasible and effective strategies for mitigating, at least to some degree, the 
adverse indirect effects of Alternative 1, though these strategies would in most instances have to 
imposed or implemented by agencies other than DOGGR, as most of the effects would be caused by 
activities beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, 
though usually written for implementation by DOGGR through the issuance of well stimulation treat-
ment permits, provide guidance that other agencies could follow in fashioning their own mitigation 
strategies for relevant project approvals coming under their jurisdiction. DOGGR’s relevant model miti-
gation measures in this context include the following: 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2c  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

Impact AQ-3 Expose sensitive receptors to substantial pollutant concentrations 

Emissions from marine and rail terminals would have the potential to expose sensitive receptors to sub-
stantial pollutant concentrations depending on local conditions. Mitigation similar to that identified for 
the project would need to be developed or adapted for mobile sources and facilities that import oil and 
gas to reduce the levels of TACs from marine and rail terminals. Because DOGGR cannot be certain that 
feasible mitigation would subject the facilities to sufficient controls so that activities would not expose 
sensitive receptors to substantial pollutant concentrations, this is a Class I: Significant and Unavoidable 
Impact. DOGGR’s relevant model mitigation measures in this context include the following: 

MM AQ-3a Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls. (Full text in EIR Section 
10.3.5.) 

MM AQ-3b Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use Compati-
bility. (Full text in EIR Section 10.3.5.) 

Impact AQ-4 Create objectionable odors affecting a substantial number of people 

Emissions from marine and rail terminals would have the potential to create objectionable odors 
depending on local conditions. Mitigation similar to that identified for the project would need to be 
developed or adapted for mobile sources and facilities that import oil and gas to reduce potential odor 
impacts from marine and rail terminals. Because site-specific conditions may result in occasionally 
unavoidable odor annoyances and universal implementation of odor minimization strategies would not 
be certain, this impact would be a Class I: Significant and Unavoidable Impact. DOGGR’s relevant model 
mitigation measures in this context include the following: 

MM AQ-4a Prepare and Implement an Odor Minimization Plan. (Full text in EIR Section 10.3.5.) 

MM AQ-4b Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility. (Full 
text in EIR Section 10.3.5.) 

12.2.3.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the existing Wilmington, Inglewood, or Sespe fields. Therefore, emissions associated with well 
stimulation treatments would not occur. The indirect effects of additional conventional wells and aban-
donment activities could also increase the intensity of operations at these fields to make up for lost pro-
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duction, within the limits of existing entitlements. As a result, oil and gas production emissions would 
continue as in the setting or be reduced somewhat (Class III). 

12.2.3.4 Impact Significance Summary 

Alternative 1 is worse than the project for Air Quality impacts. Although emissions related to well stimu-
lation treatments would be avoided, emission increases would occur due to crude transport and offload-
ing or an increase in the intensity of operations in fields to maintain production levels. Emissions associ-
ated with these indirect effects would cause air quality impacts described above. 

12.2.4 Biological Resources: Terrestrial Environment 

12.2.4.1 Introduction 

This section provides an evaluation of the potential impacts to terrestrial biological resources associated 
with Alternative 1. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.4 (Biological Resources–Terrestrial Environ-
ment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.4 (Bio-
logical Resources–Terrestrial Environment). For the purposes of this analysis please refer to EIR Sections 
10.4.2 and 11.4.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.4.3 and 11.4.3 for a description of the affected 
environment for biological resources (as applicable at either a study region or field-specific scale), and 
EIR Section 10.4.4 for details regarding the impact methodology and significance criteria that have been 
used. 

12.2.4.2 Programmatic Level Analysis of the Project 

Under the No Future Well Stimulation Practices Alternative no surface or subsurface disturbances associ-
ated with well stimulation treatments would occur in areas under State jurisdiction. Therefore, no direct 
impacts from stimulation activities to biological resources would occur within or outside of existing oil 
and gas fields that are under State jurisdiction (Class IV). 

Special-status biological resources may be found within existing oil and gas fields, but tend to be more 
abundant elsewhere. There is a potential for adverse impacts from oil and gas production both within 
and outside of existing fields, even without well stimulation treatments. Most of the potential impacts 
to terrestrial biological resources described in EIR Section 10.4 result from land use alterations and other 
surface impacts of oil and gas production. These impacts may result from well siting, drilling, and opera-
tion, regardless whether well stimulation treatments are applied. 

There are greater indirect temporary and permanent impacts of additional conventional wells. But there 
are reduced operational impacts from well abandonment. 

Indirect impacts to terrestrial biological resources associated with Alternative 1 would be potentially sig-
nificant when viewed programmatically. In particular, potential increases in well drilling to maintain pro-
duction levels would impact biological resources, possibly to a greater extent than similar production 
levels obtained through well stimulation, due to greater number of wells and consequent surface distur-
bance. Alternately, if existing wells or entire oil and gas fields are abandoned, current operation impacts 
of those facilities to biological resources would be reduced. However, at the programmatic level of 
analysis, it is not possible to know precisely the location, extent and particular characteristics of the 
impacts to these resources. Either the abandonment of existing oil and gas fields per existing State, fed-
eral, and local regulatory requirements for site restoration, or the drilling and operation of new wells 
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would be expected to cause substantial surface and subsurface disturbances that would create impacts 
that may be significant and unavoidable (Class I). This would apply to biological resources impact criteria 
BIOT-1 through BIOT-6 and BIOT-10, below. In contrast, Impact BIOT-8 and Impact BIOT-9 are Class II 
impacts under the project. 

 Impact BIOT-1. Substantially reduce the habitat of a fish or wildlife species 

 Impact BIOT-2. Cause a fish or wildlife population to drop below self-sustaining levels 

 Impact BIOT-3. Substantially reduce the number or restrict the range of an endangered, rare, or threat-
ened species 

 Impact BIOT-4. Have a substantial adverse effect, either directly or through habitat modifications, on 
any species identified as a candidate, sensitive, or special-status species in local or regional plans, poli-
cies, or regulations, or by CDFW or USFWS 

 Impact BIOT-5. Have a substantial adverse effect on any riparian habitat or other sensitive natural com-
munity identified in local or regional plans, policies, regulations, or by CDFW or USFWS 

 Impact BIOT-6. Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404, of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, or other means 

 Impact BIOT-7. Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or impede the use 
of native wildlife nursery sites 

 Impact BIOT-8. Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance 

 Impact BIOT-9. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Commu-
nity Conservation Plan, or other approved local, regional, or state habitat conservation plan 

 Impact BIOT-10. Contribute to global climate change and consequent impacts to biodiversity 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. Mitigation measures similar to Mitigation Mea-
sures BIOT-1a through BIOT-9a (adapted for applicability for projects other than well stimulation activ-
ities) would reduce impacts, but would not necessarily reduce impacts to a less than significant level. 
Additional mitigation measures or other conditions may be required under other regulatory programs 
including but not limited to CESA, ESA, state and federal regulation of waters of the State and waters of 
the U.S. 

MM BIOT-1a Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat. (Full text in EIR 
Section 10.4.5.) 

MM BIOT-1b Minimize Impacts to Native Vegetation and Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-1c Replace or Offset Loss of Sensitive Habitat. (Full text in EIR Section 10.4.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 
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MM BIOT-3a Minimize and Mitigate Impacts to Special-status Fish and Wildlife. (Full text in EIR Sec-
tion 10.4.5.) 

MM BIOT-3b Minimize and Mitigate Impacts to Special-status Plants. (Full text in EIR Section 10.4.5.) 

MM BIOT-4a Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW 
or USFWS. (Full text in EIR Section 10.4.5.) 

MM BIOT-4b Minimize Impacts to Protected Birds. (Full text in EIR Section 10.4.5.) 

MM BIOT-6a Protect Jurisdictional Waters. (Full text in EIR Section 10.4.5.) 

MM BIOT-7a Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement. 
(Full text in EIR Section 10.4.5.) 

MM BIOT-8a Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and Conser-
vation Plans. (Full text in EIR Section 10.4.5.) 

MM BIOT-9a Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and Other 
Conservation Plans. (Full text in EIR Section 10.4.5.) 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b  Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM GHG-1a  Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

MM GHG-1b Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies. 
(Full text in EIR Section 10.12.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

MM GW-1a Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Overdraft Impacts. (Full text in EIR Section 10.14.5.) 

MM GW-4a  Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 
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MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Surface Water Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1c Protect Surface Water Reservoirs. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

12.2.4.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The programmatic level analysis contained in EIR Chapter 10 for terrestrial biological resources addresses 
the same impact criteria referenced above. The restriction1 of well stimulation treatments in the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields would result in no direct impacts of well stimulation activ-
ities to biological resources (Class IV). Indirect impacts (described above) to biological resources would 
largely affect surface resources, in much the same manner as described for the impacts of the project. 
Thus, the indirect effects of Alternative 1 to biological resources in California could be reduced by Miti-
gation Measures BIOT-1a through BIOT-9a or by similar measures imposed by approving agencies other 
than DOGGR with respect to projects that do not involve well stimulation or oil and gas development. 
However, these impacts would be Class II for the Wilmington and Inglewood Oil and Gas Fields. The 
Sespe Oil and Gas Field (in contrast with the Wilmington field) contains extensive natural habitat areas, 
and is surrounded by additional important habitat areas. For the Sespe Oil and Gas Field, impacts may 
be Class I even with the implementation of recommended mitigation. Within the Sespe field, Mitigation 
Measures BIOT-2b and BIOT-2c would also apply: 

MM BIOT-2b California Condor Protection Measures. (Full text in EIR Section 10.4.5.) 

MM BIOT-2c Nelson’s Bighorn Sheep Protection Measures. (Full text in EIR Section 10.4.5.) 

12.2.4.4 Impact Significance Summary 

Alternative 1 would reduce the potential direct impacts to terrestrial biological resources in all study 
regions at the programmatic level because there would be no surface or subsurface disturbances associ-
ated with well stimulation in areas under State jurisdiction. However, indirect effects associated with 
either existing oil and gas field abandonment or intensified well drilling and production would be poten-
tially significant and unavoidable (Class I). Mitigation measures similar to Mitigation Measures BIOT-1a 
through BIOT-9a listed above would reduce these effects but cannot guarantee they would be entirely 
avoided. 

Direct impacts in the Wilmington, Inglewood, and Sespe Oil and Gas Fields also would be reduced under 
Alternative 1. However, indirect biological resources effects of either existing oil and gas field abandon-
ment or intensified well drilling and production, or stimulation on the portions of the Sespe field under 
federal jurisdiction, would be potentially significant and unavoidable (Class I) in all three fields, particu-
larly in the Sespe field due to greater extent of sensitive biological resources. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

                                                            
1 Parts of the Sespe field are under federal jurisdiction, where stimulation activities may be allowed.  
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12.2.5 Biological Resources: Coastal and Marine Environment 

12.2.5.1 Introduction 

This section provides an evaluation of the potential impacts to coast and marine biological resources associ-
ated with Alternative 1. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.5 (Biological Resources–Coastal and 
Marine Environment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Sec-
tion 11.5 (Biological Resources–Coastal and Marine Environment). For the purposes of this analysis please 
refer to EIR Sections 10.5.2 and 11.5.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.5.3 and 11.5.3 for a description 
of the affected environment for biological resources (as applicable at either a study region or field-
specific scale), and EIR Section 10.5.4 for details regarding the impact methodology and significance 
criteria that have been used. 

12.2.5.2 Programmatic Level Analysis of the Project 

This Programmatic Level Analysis of Impacts focuses on specific impacts to coastal and marine biological 
resources from Alternative 1 (No Future Well Stimulation Practices). Under this alternative, program-
level impacts are discussed (if applicable) and potential mitigation measures developed. 

 Impact BIOCM-1: Substantially affect any species identified as a candidate, sensitive, or special status 
species or their habitat 

 Impact BIOCM-2: Interfere substantially with the movement of any native resident or migratory fish 
or wildlife species or with established native resident or migratory wildlife corridors, or impede the 
use of native wildlife nursery sites 

 Impact BIOCM-3: Have a substantial adverse effect on federally protected wetlands as defined by Sec-
tion 404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, or other means 

Under Alternative 1, well stimulation activities would not be conducted in any coastal or marine areas 
under State jurisdiction. There would be no direct impacts to coastal and marine biological resources, 
including sensitive habitats and species at offshore facilities in Study Region 1 because no well stimula-
tion activities would occur (Class IV) in State waters and tidelands. Moreover, no additional barge trips 
would be required to transport well stimulation equipment to the THUMS Islands, so there would be no 
potential for an accidental spill due to increased well stimulation vessel traffic in the vicinity of the THUMS 
Islands or offshore platform. In addition, migratory routes for biological resources would not be affected. 
There could be some indirect impacts on coastal and marine resources from intensification of oil and gas 
drilling that would not utilize well stimulation techniques, or from increased stimulation activities in fed-
eral waters. However, with the implementation of current regulations, indirect impacts would be less 
than significant (Class III). 

12.2.5.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portion of the Wilmington field that is under State jurisdiction. Therefore, potential impacts 
to coastal and marine biological resources associated with well stimulation treatments, such as removal 
as a result of HDD operations would not occur, and no mitigation measures would be required (Class IV). 
There could be some indirect impacts on coastal and marine resources from intensification of oil and gas 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.2-20 June 2015 

drilling. With the implementation of current regulations, indirect impacts would be less than significant 
(Class III). 

12.2.5.4 Impact Significance Summary 

Direct impacts for Impacts BIOCM-1, BIOCM-2, and BIOCM-3 would be Class IV. Indirect impacts from 
potential intensification of oil and gas development that does not involve well stimulation activities 
would be Class III. 

12.2.6 Coastal Processes and Marine Water Quality 

12.2.6.1 Introduction 

This section provides an evaluation of the potential impacts to coastal processes and marine water quality 
associated with Alternative 1. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.6 (Coastal Processes and Marine 
Water Quality) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.6 (Coastal Processes and Marine Water Quality). For the purposes of this analysis please refer to EIR 
Sections 10.6.2 and 11.6.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.6.3 and 11.6.3 for a description of the 
affected environment for coastal processes and marine water quality (as applicable at either a study 
region or field-specific scale), and EIR Section 10.6.4 for details regarding the impact methodology and 
significance criteria that have been used. 

12.2.6.2 Programmatic Level Analysis of the Project 

Under the No Future Well Stimulation Treatments Alternative there would be no direct impacts from 
well stimulation treatments (Class IV) in areas under State jurisdiction. 

However, there may be indirect impacts from intensification of oil and gas drilling. Alternative 1 reduces 
direct risk of tsunami, but there remain indirect tsunami risks from conventional offshore well drilling or 
an increase in well stimulation on waters under federal management. Indirect impacts could also result 
in hydrocarbon spills due to the additional conventional wells and increased importation of oil by ship. 

Impacts addressed for coastal processes and marine water quality are: 

 Impact CPMWQ-1: Change marine water chemical composition with respect to known hazardous sub-
stances; or the measured water temperature, salinity, conductivity, or turbidity 

 Impact CPMWQ-2: Change the velocity or direction of ocean currents 

 Impact CPMWQ-3: Change the velocity or direction of coastal and ocean winds 

 Impact CPMWQ-4: Change the direction, size, or period of ocean waves 

 Impact CPMWQ-5: Increase the risk of tsunamis 

While the exact nature of the indirect impacts is unknown and would be based on market conditions, 
indirect impacts may be Class II for water quality (Impact CPMWQ-1), and ocean currents (Impact 
CPMWQ-2), and tsunami risk (Impact CPMWQ-5). This is because Alternative 1 would have no effect on 
conventional well drilling, and many of the projects currently proposed but not yet implemented involve 
horizontal or “slant” drilling from an onshore base to an offshore field. Therefore, there is still potential 
for indirect impacts to marine water quality (from accidents and leaks), and marine currents (from shore 
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protection structures to protect land-side assets), and an increase to the risk of tsunami (due to subsi-
dence of the ocean floor as offshore fields are tapped). Due to the potential for increased importation of 
oil by ship, hydrocarbon spills could also occur. 

There are potentially feasible and effective strategies for mitigating the adverse indirect effects of Alter-
native 1 to less than significant (Class II), though these strategies would in most instances have to 
imposed or implemented by agencies other than DOGGR, as most of the effects would be caused by 
activities beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, 
though usually written for implementation by DOGGR through the issuance of well stimulation treat-
ment permits, provide guidance that other agencies could follow in fashioning their own mitigation 
strategies for relevant project approvals coming under their jurisdiction. DOGGR’s relevant model miti-
gation measures in this context include the following: 

MM CPMWQ-1a Protect Marine Water Quality. (Full text in EIR Section 10.6.5.) 

MM CPMWQ-2a Prepare and Implement Marine Current Plan. (Full text in EIR Section 10.6.5.) 

MM CPMWQ-5a Conduct Offshore Geotechnical and Tsunami Investigation. (Full text in EIR Section 
10.6.5.) 

MM CPMWQ-5b Modify the Drilling of Disposal Wells Offshore or Near-Shore. (Full text in EIR Sec-
tion 10.6.5.) 

As with the project, the impacts related to ocean winds (Impact CPMWQ-3) would be Class III, and 
impacts related to ocean waves (Impact CPMWQ-4) would be Class IV. 

12.2.6.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Since the Inglewood and Sespe Oil and Gas Fields are inland and well away from the coast, the analysis 
of the alternative on Coastal Processes and Marine Water Quality does not apply and no further discus-
sion of these fields appears in this section. 

Wilmington Oil and Gas Fields 

The programmatic discussion for indirect impacts provided in EIR Section 12.2.6.2, above, would apply 
to coastal processes and marine water quality associated with the Wilmington Oil and Gas Field because 
Alternative 1 would have no effect on conventional well drilling, and between 80 to 100 conventional 
wells could be drilled on any given year. Impacts from new wells for which well stimulation would not 
occur could range from less than significant with mitigation (Class II) to no impact (Class IV). Mitigation 
would have to be imposed through mechanisms other than well stimulation treatment permits. 

12.2.6.4 Impact Significance Summary 

Direct impacts from Alternative 1 would be reduced for all study regions. However, indirect impacts may 
occur from intensified drilling and production activities that do not involve well stimulation, or in areas 
under state or tribal jurisdiction. The severity of these impacts is unknown and difficult to quantify, 
because some of the impacts of the project (e.g. tsunami risk) are also difficult to quantify. But impacts 
from Alternative 1 would likely be similar to a general order of magnitude to those of the project. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.2-22 June 2015 

12.2.7 Commercial and Recreational Fishing 

12.2.7.1 Introduction 

This section provides an evaluation of the potential impacts to commercial and recreational fishing 
associated with Alternative 1. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.7 (Commercial and Recreational 
Fishing) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.7 (Com-
mercial and Recreational Fishing). For the purposes of this analysis please refer to EIR Sections 10.7.2 
and 11.7.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.7.3 and 11.7.3 for a description of the affected environ-
ment for commercial and recreational fishing (as applicable at either a study region or field-specific 
scale), and EIR Section 10.7.4 for details regarding the impact methodology and significance criteria that 
have been used. 

12.2.7.2 Programmatic Level Analysis of the Project 

This Programmatic Level Analysis of Impacts focuses on specific impacts to commercial and recreational 
fishing from Alternative 1 (No Future Well Stimulation Practices). Under this alternative, program-level 
impacts are discussed (if applicable) and potential mitigation measures developed. 

 Impact CRF-1: Cause long-term exclusion of important commercial and recreational fishing areas. 

 Impact CRF-2: Result in substantial loss of total catch to commercial and recreational fishing industries. 

Under Alternative 1, well stimulation activities would not be conducted for wells under state jurisdiction. 
There would be no direct interference or displacement of commercial or recreational fishing activity 
(Class IV) in State waters and tidelands. Because well stimulation would not occur in State waters or 
tidelands, no accidental spills would be likely as a result of vessel collision due to increased barge traffic 
from transporting well stimulation equipment to the THUMS Islands or offshore platforms. No long-term 
exclusions from important fishing grounds or substantial loss in commercial or recreational catch would 
occur. There could be some indirect impacts on commercial and recreational fishing resources from 
intensification of oil and gas drilling that would not utilize well stimulation techniques. With the imple-
mentation of current regulations (existing Title 14 regulations and the existing State and federal regula-
tions, as described in EIR Section 10.6.2) and DOGGR’s proposed permanent regulations (Sections 1782, 
1783.1, 1784.1 and 1784.2, 1785 as described in EIR Section 2.2.2), indirect impacts would be less than 
significant (Class III). 

12.2.7.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portions of the Wilmington field under State jurisdiction. Therefore, potential direct impacts 
to commercial or recreational fishing associated with well stimulation treatments, such as temporary dis-
placement from small fishing grounds on shore or near offshore platforms would not occur, and no miti-
gation measures would be required (Class IV). There could be some indirect impacts on commercial and 
recreational fishing resources from intensification of oil and gas drilling that would not utilize well stimu-
lation techniques, or in waters under federal jurisdiction. With the implementation of current regula-
tions (existing Title 14 regulations and the existing State and federal regulations, as described in EIR Sec-
tion 10.6.2) and DOGGR’s proposed permanent regulations (Sections 1782, 1783.1, 1784.1 and 1784.2, 
1785 as described in EIR Section 2.2.2), indirect impacts would be less than significant (Class III). 
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12.2.7.4 Impact Significance Summary 

Direct impacts for Impacts CRF-1 and CRF-2 would be Class IV. Indirect impacts from potential intensifi-
cation of oil and gas development that does not involve well stimulation activities would be Class III. 

12.2.8 Cultural Resources 

12.2.8.1 Introduction 

This section provides an evaluation of the potential impacts to cultural resources associated with Alter-
native 1. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.8 (Cultural Resources) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.8 (Cultural Resources). For the purposes of 
this analysis please refer to EIR Sections 10.8.2 and 11.8.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.8.3 and 
11.8.3 for a description of the affected environment for cultural resources (as applicable at either a 
study region or field-specific scale), and EIR Section 10.8.4 for details regarding the impact methodology 
and significance criteria that have been used. 

12.2.8.2 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impacts are addressed: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, 
and objects of cultural patrimony 

 Impact CUL-4: Affect cultural landscapes 

Under the No Future Well Stimulation Practices Alternative no surface or subsurface disturbances associ-
ated with well stimulation treatments would occur in areas under State jurisdiction. Therefore, no direct 
impacts to cultural resources would occur on State jurisdiction lands within or outside of existing oil and 
gas fields (Class IV). 

The indirect impacts to cultural resources associated with Alternative 1 would have a potentially signifi-
cant effect when viewed programmatically. Should the lack of well stimulation treatments cause addi-
tional new conventional wells to be drilled and operated to compensate for lost production, either 
within or outside of existing oil and gas fields, or cause increased stimulation activities on lands under 
federal or tribal jurisdiction, corresponding surface and subsurface disturbances to cultural resources 
could occur. At a programmatic level of analysis, it is not possible to know precisely the location, extent 
and particular characteristics of the impacts to these resources. Impacts could, however, be significant 
and unavoidable (Class I) at a site-specific scale. 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. Mitigation measures similar to Measures CUL-1a 
through CUL-1j, as listed below, would reduce these effects but cannot guarantee they would be entirely 
avoided. 
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MM CUL-1a Inventory Require Information and Evaluate Cultural Resources. (Full text in EIR Sec-
tion 10.8.5.) 

MM CUL-1b Complete Native American Coordination. (Full text in EIR Section 10.8.5.) 

MM CUL-1c Prepare and Implement Cultural Resources Management and Treatment Plan. (Full 
text in EIR Section 10.8.5.) 

MM CUL-1d Prepare Plan for the Inadvertent Discovery of Human Remains. (Full text in EIR Section 
10.8.5.) 

MM CUL-1e Provide Cultural Resources Specialist with the Authority to Halt Well Stimulation 
Activities. (Full text in EIR Section 10.8.5.) 

MM CUL-1f Conduct a Cultural Resources Worker Environmental Awareness Program. (Full text in 
EIR Section 10.8.5.) 

MM CUL-1g Monitor Earth Disturbing Activities for Cultural Resources. (Full text in EIR Section 
10.8.5.) 

MM CUL-1h Provide Native American Monitors during Earth Disturbing Activities. (Full text in EIR 
Section 10.8.5.) 

MM CUL-1i Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities. 
(Full text in EIR Section 10.8.5.) 

MM CUL-1j Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities. 
(Full text in EIR Section 10.8.5.) 

The scale of oil and gas development, the constraints imposed by other environmental resources, and the 
possibility that some buried resources would remain unidentified until ground disturbance begins makes 
avoidance of all significant effects unlikely. Therefore, Impacts CUL-1 through CUL-4 would remain sig-
nificant and unavoidable (Class I). 

12.2.8.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

While Alternative 1 would likely reduce overall impacts to cultural resources outside of existing oil and 
gas fields, this alternative may result in increased conventional oil and gas development within existing 
fields. Therefore cultural resources within existing fields may be subject to increased impacts when com-
pared to the project. The potential increase in development may also increase the indirect impacts to 
cultural resources. Overall, impacts are still considered significant and unavoidable (Class I). 

Wilmington Oil and Gas Field 

The elimination of well stimulation treatments in the portions of the Wilmington Oil and Gas Field that 
are under State jurisdiction would result in no direct impacts to cultural resources (Class IV) because 
there would be no surface or subsurface disturbances associated with such treatments. However, it is 
possible that to accommodate for the oil and gas production lost from well stimulation treatments, addi-
tional new conventional wells could be constructed and operated, or additional stimulation projects 
could occur on lands under federal jurisdiction. For this scenario, site-specific mitigation measures, 
imposed through a mechanism other than a well stimulation treatment permit, would have to be devel-
oped after a full inventory of the cultural resources present within the field is complete. Mitigation mea-
sures similar to Mitigation Measures CUL-1a through CUL-1j, as listed above in EIR Section 12.2.8.1, 
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would likely reduce some of these effects to less than significant (Class II), but cannot guarantee they 
would be entirely avoided. Indirect impacts to cultural resources are therefore considered significant 
and unavoidable (Class I). 

Inglewood Oil and Gas Field 

Based upon available information, there are at least 15 previously recorded resources within a one-half 
mile radius of the Inglewood Oil and Gas Field. Additionally, seven other possible historic resources have 
been noted in existing documentation but not recorded. Oil activity in the Inglewood Oil and Gas Field 
has been constant since 1924 and oil infrastructure and equipment older than 50 years old are consid-
ered potentially eligible as historic-era resources as well. As noted above, the elimination of well stimu-
lation treatments in areas under State jurisdiction in this field would result in no direct impacts to cul-
tural resources (Class IV). However, if the field is drilled more intensively to maintain production 
throughput without well stimulation treatments, or if the federal portion of the field is more intensely 
drilled and stimulated, construction, operation and/or stimulation of the additional wells would be 
expected to result in the same indirect effects as noted above. It is likely that some of these indirect 
impacts could potentially be mitigated to a level of less than significant (Class II) with implementation of 
mitigation measures similar to Mitigation Measures CUL-1a through CUL-1j, as listed above, through a 
mechanism other than a well stimulation treatment permit; however, the possibility that some buried 
resources would remain unidentified until ground disturbance begins makes avoidance of all significant 
effects unlikely. Therefore, this impact would remain significant and unavoidable (Class I). 

Sespe Oil and Gas Field 

The cultural resources impact conclusions and mitigation measures for Alternative 1 in the Sespe Oil and 
Gas Field would be the same as those identified for the Wilmington and Inglewood Oil and Gas Fields, as 
addressed above. No direct impacts specific to well stimulation treatments would occur on lands under 
state jurisdiction (Class IV); however, indirect effects could be significant and unavoidable (Class I). Miti-
gation based on Mitigation Measures CUL-1a through CUL-1j, as listed above in EIR Section 12.2.8.1, 
would likely reduce some of these effects to less than significant, but cannot guarantee they would be 
entirely avoided without site-specific information and a cultural resources inventory. Indirect impacts to 
cultural resources are therefore considered significant and unavoidable (Class I). 

12.2.8.4 Impact Significance Summary 

Alternative 1 would reduce the potential direct impacts to cultural resources at the programmatic level 
analysis for the Wilmington, Inglewood, and Sespe Oil and Gas Fields because there would be no surface 
or subsurface disturbances associated with well stimulation in areas under State jurisdiction. However, 
indirect effects associated with the disturbances from intensified well drilling and production and/or 
stimulation (for federal lands and waters) would be considered significant and unavoidable (Class I). Mit-
igation measures similar to Measures CUL-1a through CUL-1j, as listed above in EIR Section 12.2.8.1, 
would reduce these effects but cannot guarantee they would be entirely avoided. Impacts are consid-
ered significant and unavoidable (Class I). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 
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12.2.9 Paleontological Resources 

12.2.9.1 Introduction 

This section provides an evaluation of the potential impacts to paleontological resources associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.9 (Paleontological Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.9 (Paleontological Resources). 
For the purposes of this analysis please refer to EIR Sections 10.9.2 and 11.9.2 for relevant State, federal, 
and local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sec-
tions 10.9.3 and 11.9.3 for a description of the affected environment for paleontological resources (as 
applicable at either a study region or field-specific scale), and EIR Section 10.9.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.2.9.2 Programmatic Level Analysis of the Project 

The No Future Well Stimulation Treatments Alternative (Alternative 1) would prohibit all future well 
stimulation activities in areas under State jurisdiction. For the purposes of this analysis, the following 
impact is addressed: 

 Impact PALEO-1: Destroy or disturb surface or near-surface significant paleontological resources 

Table 10.9-8 in EIR Section 10.9 provides a summary table of the geologic units in each study region that 
have the potential to bear significant paleontological resources. 

Under the No Future Well Stimulation Treatments Alternative, no new ground disturbing activities associ-
ated with well stimulation treatments would occur in areas under State jurisdiction, and thus no direct 
impacts to paleontological resources would occur (Class IV). However, within existing oil and gas fields, 
earth disturbing activities associated with either abandonment or subsequent restoration of a field, or 
the increased drilling or stimulation (on lands under federal or tribal jurisdiction) of new wells would 
potentially adversely affect paleontological resources. 

There are potentially feasible and effective strategies for mitigating these adverse indirect effects of 
Alternative 1, though these strategies would have to be imposed through mechanisms other than well 
stimulation treatment permits. Some of the mitigation measures developed in this EIR, though written 
for such permits, also provide guidance for fashioning similar mitigation strategies for other types of 
project approvals contributing to the indirect impacts. Implementation of measures similar to Mitigation 
Measures PALEO-1a through PALEO-1h, as listed below and detailed in EIR Section 10.9, would be 
expected to reduce these impacts to less than significant (Class II), because the mitigation measures 
would allow for the recovery, preparation, analysis, and curation of the paleontological resources that 
may be made available for future scientific studies, which may result in important taphonomic, taxon-
omic, phylogenetic, paleoecologic, stratigraphic, or biochronological discovery. 

MM PALEO-1a Inventory Require Information and Evaluate Paleontological Resources. (Full text in EIR 
Section 10.9.5.) 

MM PALEO-1b Develop Paleontological Resource Mitigation Plan. (Full text in EIR Section 10.9.5.) 

MM PALEO-1c Retain Qualified Paleontological Resources Staff. (Full text in EIR Section 10.9.5.) 

MM PALEO-1d Conduct a Paleontological Resources Worker Environmental Awareness Program. (Full 
text in EIR Section 10.9.5.) 
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MM PALEO-1e Monitor Earth Disturbing Activities for Paleontological Resources. (Full text in EIR Sec-
tion 10.9.5.) 

MM PALEO-1f Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth Dis-
turbing Activities. (Full text in EIR Section 10.9.5.) 

MM PALEO-1g Paleontological Resources Report for the Monitoring of Earth Disturbing Activities. 
(Full text in EIR Section 10.9.5.) 

MM PALEO-1h Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities. (Full text in EIR Section 10.9.5.) 

12.2.9.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington Oil and Gas Field 

Published geologic maps indicate the Wilmington field is underlain by three sedimentary rock units of 
Pleistocene to Holocene age. Museum records contained eight previously recorded vertebrate localities 
directly within project boundaries, which were recovered from the Early Pleistocene age San Pedro For-
mation and Quaternary older deposits. In addition, museum records indicated that at least 23 verte-
brate fossil localities have been recorded nearby. These localities were discovered from within the San 
Pedro Formation and Pleistocene age Quaternary alluvial deposits, including the Palos Verdes Sand. Por-
tions of the Wilmington field are determined to have a paleontological resource potential (i.e., sensitivity) 
ranging from low to high. However, under Alternative 1 no new ground disturbing activities associated 
with well stimulation would occur in areas under State jurisdiction and therefore no direct impacts to pale-
ontological resources would occur in those areas (Class IV). If, though, the field was to be more inten-
sively drilled to make up for production lost from no future well stimulation, or if stimulation activities 
increased in waters under federal jurisdiction, implementation of measures similar to Mitigation Mea-
sures PALEO-1a through PALEO-1h would be necessary to reduce impacts to less than significant (Class II). 

Inglewood Oil and Gas Field 

Much of the Inglewood Oil and Gas Field is underlain at depth by geologic units proven to yield signifi-
cant paleontological resources, and the likelihood to encounter them at shallow depths ranges between 
low to high, depending on the location of earth disturbing activities. As with the programmatic level 
analysis of the project, within the Inglewood field implementation of Alternative 1 would preclude any 
future earth disturbances associated with well stimulation and thus no direct impacts would occur 
(Class IV) under Impact PALEO-1. However, if the field is drilled more intensively to maintain existing 
production rates in lieu of well stimulation treatments, the construction and operation of the additional 
wells would be expected to result in the same indirect effects as noted above. With application of mea-
sures similar to Mitigation Measures PALEO-1a through PALEO-1h, as listed in EIR Section 12.2.9.2, 
impacts would be less than significant (Class II). 

Sespe Oil and Gas Field 

Published geologic maps indicate that the Sespe field is underlain by 11 sedimentary rock units of 
Eocene to Holocene age. Museum records contained one previously recorded vertebrate locality directly 
within project boundaries, which was recovered from the early Miocene age Vaqueros Formation. In 
addition, museum records indicated that at least 33 vertebrate fossil localities have been recorded 
nearby. These localities were discovered within the Coldwater, Sespe, Rincon, and Monterey Forma-
tions, as well as deposits of Quaternary older alluvium. As a result of this study, portions of the Sespe 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.2-28 June 2015 

field are determined to have a paleontological resource potential (i.e., sensitivity) ranging from low to 
very high. However, under Alternative 1 no new ground disturbing activities associated with well stimu-
lation would occur in areas under State jurisdiction and therefore no direct impacts to paleontological 
resources would occur in those areas (Class IV). Conversely, if additional new wells, beyond those cur-
rently considered for probable future production (see EIR Chapter 7), were drilled to make up for pro-
duction lost from no future well stimulation, or if stimulation activities increased on the portions of the 
field under federal jurisdiction, implementation of measures similar to Mitigation Measures PALEO-1a 
through PALEO-1h would be necessary to reduce impacts to less than significant (Class II). 

12.2.9.4 Impact Significance Summary 

The No Future Well Stimulation Treatments Alternative would reduce potential direct and adverse 
impacts to paleontological resources in all study regions because there would be no earth disturbing 
activities associated with well stimulation treatments in areas under State jurisdiction (Class IV). How-
ever, if this alternative caused the abandonment of existing oil and gas fields, an increase in their pro-
duction via newly drilled wells, or increased stimulation activities on lands under federal or tribal juris-
diction, the associated earth disturbing activities would be expected to cause adverse impacts to paleon-
tological resources. These impacts could be mitigated to a level of less than significant (Class II) with 
implementation of Mitigation Measures similar to PALEO-1a through PALEO-1h. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.10 Environmental Justice 

12.2.10.1 Introduction 

This section provides an evaluation of the potential impacts to environmental justice associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.10 (Environmental Justice) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.10 (Environmental Justice). For the 
purposes of this analysis please refer to EIR Sections 10.10.2 and 11.10.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.10.3 and 11.10.3 for a description of the affected environment for environmental justice (as applic-
able at either a study region or field-specific scale), and EIR Section 10.10.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.2.10.2 Programmatic Level Analysis of the Project 

Alternative 1 would prohibit all current and future well stimulation activities in areas under State juris-
diction. As a result, there would be no potential for the well stimulation treatment impacts to occur that 
would disproportionately affect minority or low-income populations that would be in the vicinity of oil 
and gas well stimulation activities in areas under State jurisdiction. No direct environmental justice 
impacts would occur in those areas. 

Prohibiting well stimulation could result in some fields having low production levels being abandoned. 
To make up for potential production foregone from not conducting well stimulation, some existing fields 
could increase their amount of convention drilling and production, and additional oil and gas imports 
from out of state could occur or increased stimulation activities could occur on lands under federal or 
tribal jurisdiction. Field abandonment would not adversely affect populations of concern. Increasing the 
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density of wells in an existing field and increasing enhanced recovery activities could increase impacts to 
nearby populations. However, the increased level of activity would be expected to not be substantial, 
because wells in existing fields typically are already spaced to effectively recover reserves and new wells 
would likely locate on or between existing pads. In which case, the impact of additional activity would 
have less than significant impacts for nearby populations, which would translate there being no environ-
mental justice impact. 

There would be potential indirect impacts from additional conventional wells drilled to compensate for 
lost production, but some existing wells would also be abandoned. And there would be potentially sig-
nificant and unmitigable indirect impacts associated with transport of oil by rail, which would increase in 
the absence of well stimulation being used in California. Increased ship, rail, and truck traffic hauling 
imported oil and gas to refineries would increase traffic through communities located on existing trans-
portation corridors. The increased rail traffic would increase use of rail corridors between the source 
fields and California refineries. Although not analyzed, communities along these lines maybe dispropor-
tionately comprised of minority and low-income populations. Affected communities would be affected 
by the diesel emissions coming from all of these trains and from risk of upset. Increased rail imports of 
oil likely would increase the risk of accidents and leaks occurring in these communities. This is a signifi-
cant new environmental justice impact when compared to the project. Unlike the project, strategies 
could not be developed and implemented by DOGGR to address ship, rail, and truck traffic hauling 
imported oil and gas to refineries. These refinery facilities and transportation infrastructure and routes 
are already in place and thus cannot be sited differently or in ways to avoid disproportionate impacts to 
minority or low-income populations. DOGGR would have no authority over what is transported and by 
what means. 

12.2.10.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under this alternative, no well stimulation treatments would occur in areas under State jurisdiction that 
would disproportionately affect minority or low-income populations adjacent to the Wilmington, Ingle-
wood, or Sespe Oil and Gas Fields. No environmental justice impacts would occur in the immediate area, 
either because there would be no stimulation activities in areas under State jurisdiction, or because 
there are no residents living near the portions of the Wilmington or Sespe fields that are under federal 
jurisdiction. 

12.2.10.4 Impact Significance Summary 

As discussed, there would be no potential for well stimulation treatments and any environmental affects 
to occur disproportionately within areas containing minority or low-income populations under Alterna-
tive 1. However, in response to prohibiting well stimulation, oil imports by ship, rail, and truck are likely 
to increase substantially, creating an adverse impact in communities through which transportation cor-
ridors pass carrying oil would pass. In particular, populations living in close proximity to rail lines maybe 
minority or low income people. This would be a significant impact and no mitigation is identified that 
would make it less than significant. 

12.2.11 Geology, Soils and Mineral Resources 

12.2.11.1 Introduction 

This section provides an evaluation of the potential impacts to geology, soils and mineral resources 
associated with Alternative 1. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.11 (Geology, Soils and Mineral 
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Resources) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.11 
(Geology, Soils and Mineral Resources). For the purposes of this analysis please refer to EIR Sections 
10.11.2 and 11.11.2 for relevant State, federal, and local regulations and standards (as applicable at 
either a study region or field-specific scale), EIR Sections 10.11.3 and 11.11.3 for a description of the 
affected environment for geology, soils and mineral resources (as applicable at either a study region or 
field-specific scale), and EIR Section 10.11.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.2.11.2 Programmatic Level Analysis of the Project 

Alternative 1 would prohibit all future well stimulation activities in areas under State jurisdiction, as 
described in EIR Chapter 7 (Description of the Project). This alternative would require new legislation to 
revise or repeal PRC Sections 3106(b) and 3160(b), which currently authorize well stimulation treat-
ments. The new legislation would need to specify that, as of its effective date, all future well stimulation 
treatments would not allowable in areas under State jurisdiction. 

This alternative could cause the following indirect effects, abandonment of existing oil and gas fields or 
otherwise an increase in the intensity of an existing oil and gas field’s production, or an increase in stim-
ulation activities on lands under federal or tribal jurisdiction. This alternative could also cause an 
increase in activities associated with the importation of oil and gas products. 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction so it would not expose people or structures to potential effects as a result of rupture of a 
known fault, seismically induced groundshaking, and/or ground failure. No impact would occur (Class IV). 
If existing oil and gas fields are abandoned, this would have no impact associated with exposing people 
or structures to ruptures of a known fault, seismically induced groundshaking, and/or ground failure. An 
increase in the intensity of an existing oil and gas field production or stimulation (on lands under federal 
or tribal jurisdiction), or an increase in activities associated with the importation of oil and gas products, 
could require new infrastructure and could result in impacts similar to those described in EIR Section 
10.11.5 (Impact Analysis and Mitigation Measures) because existing oil and gas field production areas 
are crossed by active faults and near seismically active areas. Infrastructure required for the import of 
oil and gas would similarly be required to cross areas that are seismically active given the large number 
of active faults in California, described in EIR Section 10.11.3 (Affected Environment). See EIR Figures 
10.11-4, 10.11-16, and 10.11-22 for the regional faults and 10.21-2 for the location of Class I rail lines 
and rail terminals. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the 
adverse indirect effects of Alternative 1, though these strategies would in most instances have to 
imposed or implemented by agencies other than DOGGR, as most of the effects would be caused by 
activities beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, 
though usually written for implementation by DOGGR through the issuance of well stimulation treat-
ment permits, provide guidance that other agencies could follow in fashioning their own mitigation 
strategies for relevant project approvals coming under their jurisdiction. Standard regulations and miti-
gation measures similar to Mitigation Measures GEO-1a, GEO-1b, and GEO-1f provided in EIR Section 
10.11.5 (Impact Analysis and Mitigation Measures) would reduce this impact to less than significant 
(Class II). Rupture of a known fault or seismically induced groundshaking could also result in oil or nat-
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ural gas spills or upsets, and is addressed in EIR Section 12.2.21 (Risk of Upset/Public and Worker 
Safety). 

MM GEO-1a Avoid Active Faults Zones if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1b Implement an Appropriate Setback if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1ef IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan. (Full 
text in EIR Section 10.11.5.) 

Impact GEO-2 Result in substantial soil erosion or the loss of topsoil 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction so it would not result in substantial soil erosion of the loss of topsoil in those areas. No 
impact would occur (Class IV). Any of the potential indirect effects of this alternative are likely to require 
additional ground disturbing activities, either during closure of an existing oil and gas field, when drilling 
new oil wells to increase existing oil and gas field’s production, when drilling and/or stimulating addi-
tional new oil wells on federal lands, or if an increase in importation of oil and gas products is such that 
it required additional rail or port facilities. Disturbed areas will have a relatively high potential for ero-
sion and loss of topsoil. Existing regulation, in particular the NPDES Stormwater program would be 
required for any construction sites one acre or larger (including smaller sites that are part of a larger 
common plan of development). This program includes provisions to control runoff and minimize soil ero-
sion for any construction sites one acre or larger. However, where sites are smaller than one acre, erosion 
or loss of topsoil could still occur. Mitigation similar to Mitigation Measure SWR-1a (Require Stormwater 
Pollution Prevention Plan) would reduce the effects to less than significant in such instances (Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan if Necessary. (Full text in EIR Section 
10.11.5.) 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction, so no impact would occur in those areas as a result of stimulation-related infrastructure 
being located on an unstable geologic unit or soil. If existing oil and gas fields are abandoned due to this 
alternative, this would have no impact associated with unstable units or soil (Class IV). Removal of infra-
structure would occur over a short time frame and the risk of a landslide, lateral spreading, subsidence, 
or collapse during such a short time frame is low. An increase in the intensity of an existing oil and gas 
field production, an increase in well stimulation on federally managed lands, or an increase in activities 
associated with the importation of oil and gas products could require new infrastructure such as new 
ports and railroad facilities and could result in impacts similar to those described in EIR Section 10.11.5 
(Impact Analysis and Mitigation Measures) for this impact because existing oil and gas field production 
areas include areas where there is landslide risk, or risk of subsidence or collapse, described in EIR Sec-
tion 10.11.3 (Affected Environment). Standard regulations and mitigation measures similar to Mitigation 
Measure GEO-3a provided in EIR Section 10.11.5 (Impact Analysis and Mitigation Measures) would 
reduce this impact to less than significant (Class II). Landslides, lateral spreading, subsidence, or collapse 
of soil could result in oil or natural gas spills or upsets, addressed in EIR Section 12.2.21 (Risk of Upset/
Public and Worker Safety). 

MM GEO-3a Prepare Geotechnical Report if Necessary. (Full text in EIR Section 10.11.5.) 
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Impact GEO-4 Be located on expansive soil creating substantial risks to life or property 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction, so no stimulation infrastructure would be located on expansive soil and no direct impact 
would occur in those areas (Class IV). Indirect effects caused by the alternative would be unlikely to create 
a substantial risk to life or property from being located on expansive soil. This is because the well owner/
operators and owner/operators of the infrastructure associated with the importation of oil and gas prod-
ucts would have already taken into consideration the soil within their fields or where the importation 
infrastructure is located. The owner/operators would have either avoided expansive and unstable soils 
or included this consideration into the engineering of the projects to reduce risk to their investment. 
This impact is adverse but less than significant (Class III). 

Impact GEO-5 Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems 

A moratorium on well stimulation activities in areas under State jurisdiction, including the indirect effects 
of this alternative, would not allow or result in the construction of septic tanks or other non-portable 
waste disposal systems. Therefore, the alternative would have no impact on soils incapable of ade-
quately supporting the use of septic tanks or alternative wastewater disposal systems (Class IV). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction, so no direct impact would result in the loss of non-fuel mineral resources (Class IV). Indirect 
effects resulting from this alternative would be unlikely to create a substantial loss of non-fuel minerals 
because they would not eliminate a large amount of land available for mineral recovery. This impact is 
adverse but less than significant (Class III). 

However, the impacts to oil and gas resources would be significant and unmitigable. This alternative 
would result in the loss of an estimated 25 percent of the current oil and gas production and a loss of all 
future production from the Monterey Formation and its plays. At this time, there is no method of 
reaching this known mineral resource other than by use of hydraulic fracturing. Due to the large per-
centage of loss of known oil and gas resources, indirect impacts under this alternative would be signifi-
cant and unmitigable for loss of oil and gas resources (Class I). In contrast, Impact GEO-6 is Class III 
under the project. 

This alternative would have no impact to geothermal resources (Class IV). 

Impact GEO-7 Cause an induced seismic event including ground shaking and ground failure 

Under this alternative, there would be no activities associated with well stimulation in areas under State 
jurisdiction, so no impact would occur in those areas due to induced seismic events (Class IV). Neither 
abandonment of existing oil and gas fields nor an increase in activities associated with the importation 
of oil and gas products would cause induced seismic events. An increase in the intensity of an existing oil 
and gas field production could result in an induced seismic event due to an increase in fluid injection for 
disposal of wastewater. However, injection wells in areas under State jurisdiction are regulated by DOGGR 
and the main features of DOGGR’s Underground Injection Control program include permitting, inspec-
tion, enforcement, mechanical integrity testing, plugging and abandonment oversight, data management, 
and public outreach. Similar regulation applies to injection wells on federal and tribal lands. Because the 
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underground injection wells are already being used for oil and gas production and are already regulated 
by DOGGR or the applicable federal agency, the risk of an induced seismic event due to the increase in 
intensity of existing oil and gas field production is considered adverse but less than significant (Class III). 

12.2.11.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

For the programmatic level analysis for the Wilmington, Inglewood, and Sespe Oil and Gas Fields, see EIR 
Section 11.11 (Geology, Soils, and Mineral Resources) which addresses Impacts GEO-1 through GEO-7. 

Wilmington Oil and Gas Field 

The potential impacts and mitigation measures presented in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures) apply to the Wilmington Oil and Gas Field, with the excep-
tion of Impact GEO-1, Impact GEO-3, and Impact GEO-6. 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.1 (Study Region 1: 
Wilmington Oil and Gas Field) would not occur in those areas. 

It cannot be predicted if any portion of the Wilmington Oil and Gas Field would be abandoned if well 
stimulation were prohibited; however, abandonment of all existing facilities, equipment and activities 
would require the removal of some infrastructure and closure of the field and would not expose people 
or structures to adverse effects due to seismic events. An increase in the intensity of existing operations 
within the field to accommodate for the loss of production associated with well stimulation would result 
in some additional infrastructure at the field and associated risk of impacts due to seismic concerns and 
loss of soil due to ground disturbance. Because there are no active faults that cross the Wilmington field, 
the probability of damage from surface fault rupture is not considered to be likely. Mitigation measures 
modeled on Mitigation Measures GEO-1a, GE0-1b, GEO-1c, and GEO-1e would not be required. Impacts 
caused by ground shaking, including lurching or cracking of the ground surface as a result of nearby 
seismic events is possible and mitigation measures similar to Mitigation Measures GEO-1d and GEO-1f 
would be recommended to reduce the impacts to less than significant (Class II). 

Increased importation of oil and gas as a specific function of reduced production of the field would not 
be expected to occur given overall oil and gas production rates of the State. No impacts would occur 
(Class IV). 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.1 (Study Region 1: 
Wilmington Oil and Gas Field) would not occur in those areas. 

It cannot be predicted if the Wilmington Oil and Gas Field would be abandoned if well stimulation were 
prohibited; however, abandonment of all existing facilities, equipment and activities would require the 
removal of some infrastructure and closure of the field and would not result in impacts due to unstable 
geologic units or soil. An increase in the intensity of existing operations within the field to accommodate 
for the loss of production associated with well stimulation would result in some additional infrastructure 
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at the field and associated risk of impacts due to seismic concerns and loss of soil due to ground distur-
bance. Because the risk of landsliding is considered low for the Wilmington Oil and Gas Field, there 
would be no indirect impacts caused by landslides. However, a mitigation measure modeled on Mitiga-
tion Measure GEO-3a would be required to address lateral spreading, subsidence, or collapse at this field 
(Class II). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan. 

As mentioned in EIR Section 11.11.3.1 (Study Region 1: Wilmington Oil and Gas Field), the potential for 
loss of mineral deposits due to further development of the study area is considered low (Class III). How-
ever, this alternative would reduce the amount of known oil and gas resource that could be extracted 
from the field. Given overall oil and gas production rates of the State, loss of this known resource would 
be adverse but less than significant (Class III). 

Inglewood Oil and Gas Field 

Under Alternative 1 all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5 (Impact Analysis and 
Mitigation Measures) for the Inglewood Oil and Gas Field would not occur. The potential impacts and 
mitigation measures presented in EIR Section 12.2.11.2 (Programmatic Level Analysis of Impacts and 
Mitigation Measures) apply to the Inglewood Oil and Gas Field, with the exception of Impact GEO-1 and 
Impact GEO-3. 

It cannot be predicted if the Inglewood Oil and Gas Field would be abandoned if well stimulation were 
prohibited; however, abandonment of all existing facilities, equipment and activities would require the 
removal of some infrastructure and closure of the field. Impacts of these activities would be the same as 
described for the programmatic level analysis. An increase in the intensity of existing operations within 
the field to accommodate for the loss of production associated with well stimulation would result in 
some additional infrastructure at the field and associated risk of impacts due to seismic concerns and 
loss of soil due to ground disturbance. Impacts of these activities would be the same as described for the 
project analysis. 

The potential impacts and mitigation measures similar to those presented in EIR Section 12.2.11.2 (Pro-
grammatic Level Analysis of Impacts and Mitigation Measures) apply to the Inglewood Oil and Gas Field, 
with the exception of Impact GEO-1, Impact GEO-3, and Impact GEO-6. 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.2 (Study Region 1: 
Inglewood Oil and Gas Field) would not occur. 

It cannot be predicted if the Inglewood Oil and Gas Field would be abandoned if well stimulation were 
prohibited; however, abandonment of all existing facilities, equipment and activities would require the 
removal of some infrastructure and closure of the field and would not expose people or structure to 
adverse effects due to seismic events. An increase in the intensity of existing operations within the field 
to accommodate for the loss of production associated with well stimulation would result in some addi-
tional infrastructure at the field and associated risk of impacts due to seismic concerns and loss of soil 
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due to ground disturbance. Because there are no active faults that cross the Wilmington field, the prob-
ability of damage from surface fault rupture is not considered to be likely. Mitigation measures similar 
to Mitigation Measures GEO-1a, GE0-1b, GEO-1c, and GEO-1e would not be required. Impacts caused by 
ground shaking, including lurching or cracking of the ground surface as a result of nearby seismic events 
is possible and mitigation measures similar to Mitigation Measures GEO-1d and GEO-1f would be recom-
mended to reduce the impacts to less than significant (Class II). 

Increased importation of oil and gas as a specific function of reduced production of the field would not 
be expected to occur given overall oil and gas production rates of the State. No impacts would occur 
(Class IV). 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.1 (Study Region 1: 
Inglewood Oil and Gas Field) would not occur. 

It cannot be predicted if the Inglewood Oil and Gas Field would be abandoned if well stimulation were 
prohibited; however, abandonment of all existing facilities, equipment and activities would require the 
removal of some infrastructure and closure of the field and would not result in impacts due to unstable 
geologic units or soil. An increase in the intensity of existing operations within the field to accommodate 
for the loss of production associated with well stimulation would result in some additional infrastructure 
at the field and associated risk of impacts due to seismic concerns and loss of soil due to ground distur-
bance. Because the risk of landsliding is considered low for the Inglewood Oil and Gas Field, there would 
be no indirect impacts caused by landslides. However, a mitigation measure similar to Mitigation Mea-
sure GEO-3a would be required to address lateral spreading, subsidence, or collapse at this field (Class II). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan. 

As mentioned in EIR Section 11.11.3.2 (Study Region 1: Inglewood Oil and Gas Field), the potential for 
loss of mineral deposits due to further development of the study area is considered low (Class III). How-
ever, this alternative would reduce the amount of known oil and gas resource that could be extracted 
from the field. Given overall oil and gas production rates of the State, loss of this known resource would 
be adverse but less than significant (Class III). 

Sespe Oil and Gas Field 

The potential impacts and mitigation measures presented in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures) apply to the Sespe Oil and Gas Field, with the exception of 
Impact GEO-1 and Impact GEO-3. 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.3 (Study Region 2: 
Sespe Oil and Gas Field) would not occur in those areas. 
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It cannot be predicted if any portion of the Sespe Oil and Gas Field would be abandoned if well stimula-
tion were prohibited; however, abandonment of all existing facilities, equipment and activities would 
require the removal of some infrastructure and closure of the field. If Sespe Oil and Gas Field were not 
abandoned, there may be an increase in the intensity of existing operations within the field to accom-
modate for the loss of production associated with well stimulation. This would result in some additional 
infrastructure at the field and associated risk of impacts due to seismic concerns and loss of soil due to 
ground disturbance. Portions of the field have known faults and are located within a State of California 
Earthquake Fault Zone. Mitigation measures similar to Mitigation Measures GEO-1a, GEO-1b, and 
GEO-1c would be required. Impacts caused by ground shaking, including lurching or cracking of the 
ground surface as a result of nearby seismic events is possible and measures similar to Mitigation Mea-
sures GEO-1d, GEO-1e, and GEO-1f would be recommended to reduce the impacts to less than signifi-
cant (Class II). 

Increased importation of oil and gas as a specific function of reduced production of the field would not 
be expected to occur given overall oil and gas production rates of the State. No impacts would occur 
(Class IV). 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Under Alternative 1, all activities associated with well stimulation practices would be prohibited in areas 
under State jurisdiction. Therefore, the impacts described in EIR Section 11.11.5.3 (Study Region 3: 
Sespe Oil and Gas Field) would not occur in those areas. 

It cannot be predicted if the Sespe Oil and Gas Field would be abandoned if well stimulation were pro-
hibited; however, abandonment of all existing facilities, equipment and activities would require the 
removal of some infrastructure and closure of the field. An increase in the intensity of existing opera-
tions within the field to accommodate for the loss of production associated with well stimulation would 
result in some additional infrastructure at the field and associated risk of impacts due to seismic con-
cerns and loss of soil due to ground disturbance. The Ventura County General Plan policies pertain to 
natural hazards including landslides and other seismic risks. The Ventura County policies require geo-
technical and geologic investigations to address the natural hazards. Owner/operators would be required 
to design their projects consistent with the applicable guidelines. As such, the impacts would be adverse 
but less than significant (Class III). 

12.2.11.4 Impact Significance Summary 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.12 Greenhouse Gas Emissions 

12.2.12.1 Introduction 

This section provides an evaluation of the potential impacts to greenhouse gas emissions associated 
with Alternative 1. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.12 (Greenhouse Gas Emissions) and the pro-
grammatic evaluation of specific oil and gas fields addressed in EIR Section 11.12 (Greenhouse Gas Emis-
sions). For the purposes of this analysis please refer to EIR Sections 10.12.2 and 11.12.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
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scale), EIR Sections 10.12.3 and 11.12.3 for a description of the affected environment for greenhouse 
gas emissions (as applicable at either a study region or field-specific scale), and EIR Section 10.12.4 for 
details regarding the impact methodology and significance criteria that have been used. 

12.2.12.2 Programmatic Level Analysis of the Project 

Impact GHG-1 Generate greenhouse gas emissions that may have a significant impact on the 
environment 

This alternative would restrict future oil and gas activity by halting well stimulation activities in areas 
under State jurisdiction. This would avoid GHG emissions that occur in areas under State jurisdiction as a 
result of oil and natural gas production made possible by well stimulation, and it would also lead to a 
decrease in California oil production. Therefore, there would be no direct impacts (Class IV). But there 
are greater indirect impacts from increased oil and gas imports that cause significant and unavoidable 
GHG emissions from out-of-state oil and gas producers (Class I). There are also indirect impacts associ-
ated with additional conventional wells and abandonment activities, or stimulation activities on lands 
under federal or tribal jurisdiction, to make up for lost production. 

Under this alternative, an additional 57 million barrels of crude per year would need to be supplied from 
fields outside of California (EIR Section 8.3.1), which currently supply about 380 million barrels annually 
(ARB, 2014c). Oil and natural gas producers outside of California would need to increase production in 
response, and this would increase GHG emissions from the oil and gas industry outside of California. 

Sources of GHG at oil and gas fields outside of California are not subject to California’s regulatory setting 
(EIR Section 10.12.2), which ensures that GHG sources in the business of oil and gas production in Cali-
fornia are subject to multiple programs aimed at reducing GHG. Emissions of GHG that occur at a point 
of oil and gas extraction outside of California are not subject to the Cap-and-Trade Program, and by 
increasing the activity of oil and gas extraction outside of California, this alternative would cause 
increased GHG from sources that are not required to offset the GHG to comply with California’s cap, 
resulting in an overall net increase in GHG emissions compared with both existing conditions and the 
project. Although the oil and gas extraction and associated GHG emissions would occur outside Cali-
fornia, California would continue to experience the adverse environmental effects of global climate 
change driven by GHG emissions worldwide. This impact would occur from GHG sources that are not 
covered by California’s regulatory setting and outside of the potential control of DOGGR to feasibly miti-
gate. As a result of increasing GHG emissions from sources beyond California’s control, no feasible miti-
gation would be available. This alternative would increase GHG emissions from sources that could not 
be prevented, reduced, offset, or otherwise mitigated by DOGGR or another California agency tasked 
with reducing GHG emissions. The GHG emissions increase would cause a potentially significant impact 
on the environment, and because these emissions would occur beyond California’s control, Impact 
GHG-1 would be Class I: Significant and Unavoidable. 

Some of the mitigation measures developed in this EIR, though usually written for implementation by 
DOGGR through the issuance of well stimulation treatment permits, provide guidance that other agencies 
could follow in fashioning their own mitigation strategies for relevant project approvals coming under 
their jurisdiction. DOGGR’s relevant model mitigation measures in this context include the following: 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 
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Impact GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of 
reducing the emissions of greenhouse gases 

Because this alternative would cause some future oil and gas production to be lost, California end users 
of oil and gas would need to rely on a replacement supply. Using a replacement crude supply could 
result in an incremental change in life-cycle GHG emissions of California’s crude supply, which could be 
an increase or decrease depending the carbon intensity of the replacement supply. The carbon intensity 
for production and transport of an average unit of crude oil used in California (about 11.4 g CO2e/MJ) is 
lower than that of an average crude produced in California (12.9 g CO2e/MJ) (ARB, 2012). Life-cycle GHG 
from the production and transport of 57 million barrels of crude at the average carbon intensity for 
crude produced in California are around 4,600,000 MTCO2e, and depending on the field-specific factors 
of the replacement supply imported, life-cycle GHG for the same amount of average supply used in Cali-
fornia is around 4,100,000 MTCO2e. Although this implies that replacing in-state production with aver-
age imports could incrementally reduce life-cycle GHG emissions, all crude produced for use in California 
is subject to the LCFS, regardless of the location of the supply. 

Despite the greater average carbon intensity of crude oil produced in California compared with oil 
produced in places that would export their oil to California, an increase in imports into California would 
still result in an overall net increase in GHG emissions compared with both existing conditions and the 
project. This is alternative could conflict with California’s existing programs to reduce GHG because in-
state production is not only subject to the LCFS but also subject to the Cap-and-Trade Program. These 
programs require oil and gas production to operate within an overall statewide cap, which is lowered 
over time. The Cap-and-Trade Program limits in-state GHG emissions to ensure that the AB 32 goals will 
be achieved and the statewide emission target of 431 MMTCO2e by 2020 will not be exceeded (ARB, 
2007; ARB, 2014b). Producers of the replacement supply of oil and gas under this alternative if outside of 
California would not be subject to California’s statewide GHG cap. Out-of-state oil and gas producers 
create GHG emissions during extraction that are uncovered and not limited by the Cap-and-Trade Pro-
gram. These emissions will not be captured by California’s cap, but would be in addition to it. As a result, 
in addition to total statewide emissions of 431 MMTCO2e by 2020 allowed by the Cap-and-Trade Pro-
gram, this alternative would also increase GHG from out-of-state crude oil recovery and transport activ-
ities by around 4.1 MMTCO2e, depending on the replacement supply. The ARB is directed to take steps 
to “minimize leakage” in implementing AB 32 regulations [HSC Section 38562(b)(8))], and this alternative 
would conflict with that requirement by potentially offsetting an in-state reduction of GHG emissions 
with an increase in GHG emissions outside the state. By increasing these uncovered emissions at sources 
that are beyond the control of California’s regulations and any recommended mitigation, this alternative 
would conflict with California’s programs aimed at reducing GHG, and Impact GHG-2 would be would be 
Class I: Significant and Unavoidable. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the adverse 
indirect effects of Alternative 1, though these strategies would in most instances have to imposed or 
implemented by agencies other than DOGGR, as most of the effects would be caused by activities 
beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, though 
usually written for implementation by DOGGR through the issuance of well stimulation treatment per-
mits, provide guidance that other agencies could follow in fashioning their own mitigation strategies for 
relevant project approvals coming under their jurisdiction. DOGGR’s relevant model mitigation mea-
sures in this context include the following: 
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MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

12.2.12.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portions of the existing Wilmington, Inglewood, or Sespe fields that are under State jurisdic-
tion. Therefore, emissions associated with well stimulation treatments would not occur in those areas. 
The indirect effects of additional conventional wells and abandonment activities could also increase the 
intensity of operations at these fields to make up for lost production, within the limits of existing entitle-
ments. As a result, oil and gas production emissions would continue as in the setting (Class III). 

12.2.12.4 Impact Significance Summary 

Alternative 1 is worse than the project for GHG impacts. Indirect impacts from increased oil and gas 
imports would cause significant and unavoidable GHG emissions from out-of-state oil and gas producers 
that could not be prevented, reduced, offset, or otherwise mitigated by DOGGR or another California 
agency tasked with reducing GHG emissions. Although emissions related to well stimulation treatments 
would be avoided, emission increases would occur due to an increase in crude transport and offloading, 
including GHG emissions from increased oil and gas production outside of California, or an increase in 
the intensity of operations in fields to maintain production levels. These indirect effects would cause 
impacts due to increasing greenhouse gas emissions as described above. 

12.2.13 Hazards and Hazardous Materials 

12.2.13.1 Introduction 

This section provides an evaluation of the potential impacts to hazards and hazardous materials associ-
ated with Alternative 1. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.13 (Hazards and Hazardous Materials) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.13 (Hazards 
and Hazardous Materials). For the purposes of this analysis please refer to EIR Sections 10.13.2 and 
11.13.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.13.3 and 11.13.3 for a description of the affected environ-
ment for hazards and hazardous materials (as applicable at either a study region or field-specific scale), 
and EIR Section 10.13.4 for details regarding the impact methodology and significance criteria that have 
been used. 

As summarized in EIR Section 10.13.6, impacts from hazardous materials associated with well stimula-
tion treatments were determined to be potentially significant. However, the impacts analysis indicated 
that with the incorporation of existing and proposed regulations, the significant impacts could be miti-
gated to a less than significant level with appropriate mitigation measures. This includes the mitigation 
measure identified specifically for Hazards and Hazardous Waste in EIR Section 10.13.5 as well as mea-
sures developed for other affected environmental resources, including air quality (10.3), biological 
resources (10.4), geology and soils (10.11), groundwater resources (10.14), surface water resources 
(10.15), and risk of upset/public and worker safety (10.21). 
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The mitigation measures in EIR Section 10.13.5, which are summarized on Table 10.13-12, focus on 
spill/leak prevention by including a comprehensive Spill Contingency Plan and, at DOGGR’s discretion, 
may also require a physical containment barrier for site pads to prevent any spills that do occur from 
reaching site soils or groundwater. The mitigation measure from EIR Section 10.13.5 reduces the project 
impacts from hazards and hazardous materials to a less than significant level. 

12.2.13.2 Programmatic Level Analysis of the Project 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in California on land under State jurisdiction. Therefore, hazards and hazardous materials associ-
ated with well stimulation treatments would have no impact on any of the study regions, and mitigation 
measures would not be necessary (Class IV). 

Alternative 1 eliminates direct impacts from well stimulation activities and all associated hazardous 
materials. Hydrocarbon spills could still occur with indirect impacts of additional conventional wells. 

If some fields are abandoned because of low production in the absence of stimulation, wells would be 
shut in or abandoned and equipment removed. Some spills could occur during this activity, but the sites 
would be cleaned up and restored in accordance with DOGGR, DTSC, and other agency requirements. 
This would be a beneficial outcome with regard to the presence of hazards and hazardous materials 
(Class V). 

Should a ban on well stimulation occur, some owner/operators may increase the number of new con-
ventional wells in a field and intensify use of enhanced recovery techniques; similarly, some may increase 
stimulation activities on lands under federal or tribal jurisdiction. This could lead to additional spills; 
however, these would be similar in nature to existing spills and leaks that may occur in a field and would 
be addressed through DOGGR, DTSC and Regional Water Board requirements such as hazardous mate-
rials management and response plans. Consequently, increased activity would have a less than signifi-
cant impact on hazardous material events (Class III) in the area of a well stimulation. 

Increased transport of imported oil to refineries to offset supplies that would not materialize through 
well stimulation would increase the opportunities for spills or accidents. In addition, hazardous materials 
would not be transported to and from a well stimulation site. These situations are addressed in EIR Sec-
tions 12.2.21 (Risk of Upset/Public and Worker Safety) and 12.2.23 (Transportation and Traffic). 
Increased ship, rail, and truck traffic hauling imported oil and gas to refineries would increase traffic 
through communities located on traffic corridors. Rail traffic importing oil to the State would increase 
use of rail corridors between the source fields and California refineries. This would greatly increase the 
amount of oil hauled on these lines. Therefore, it is likely that increased rail imports of oil would 
increase the risk of accidents and leaks. This would be a significant impact (Class I) and no mitigation is 
identified that would make it less than significant. In contrast Impact HAZ-1 would be Class II under the 
project because mitigation measures would reduce impacts of released hazardous materials from well 
stimulation into the environment from a spill or leak to a less than significant level. 

12.2.13.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portions of the Wilmington, Inglewood or Sespe Oil and Gas Fields that are under State 
jurisdiction. Therefore, hazards and hazardous materials associated with well stimulation treatments 
would have no impact in those areas. The absence of well stimulation materials would be a beneficial 
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outcome (Class V) in the vicinity of the fields. Some owner/operators may increase the number of new 
conventional wells in a field and intensify use of enhanced recovery techniques, and some may increase 
stimulation activities on lands under federal or tribal jurisdiction. This could lead to additional spills; 
however, these would be similar in nature to existing spills and leaks that may occur in a field and would 
be addressed through applicable regulatory requirements. Consequently, increased activity would have 
a less than significant impact on hazardous material events (Class III) in the area of a well stimulation. 

However, elsewhere in the State, an increase in oil imports by rail to make up for production lost because 
of a prohibition on well stimulation would increase rail tank car traffic along rail lines. Communities along 
railroad lines would be adversely affected by the rail traffic and any accidents or leaks that may occur. 
This would be a significant impact (Class I) that could not be mitigated. 

12.2.13.4 Impact Significance Summary 

The No Future Well Stimulation Treatments Alternative would result in no impact for the Programmatic 
Level Analysis of the Project and the Programmatic Level Analysis of Specific Oil and Gas Fields. The 
absence of well stimulation materials would be a beneficial outcome (Class V) in the vicinity of fields. 
However, increased rail tank car traffic to import oil to the state would have a significant impact along 
the rail corridors (Class I). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.14 Groundwater Resources 

12.2.14.1 Introduction 

This section provides an evaluation of the potential impacts to groundwater resources associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.14 (Groundwater Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.14 (Groundwater Resources). For 
the purposes of this analysis please refer to EIR Sections 10.14.2 and 11.14.2 for relevant State, federal, 
and local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sec-
tions 10.14.3 and 11.14.3 for a description of the affected environment for groundwater resources (as 
applicable at either a study region or field-specific scale), and EIR Section 10.14.4 for details regarding 
the impact methodology and significance criteria that have been used. 

As summarized in EIR Section 10.14.6, impacts from well stimulation treatments were determined to be 
potentially significant to groundwater quantity and groundwater quality. Further analysis indicated that 
the significant impacts could be mitigated to a less than significant level with appropriate mitigation 
measures. The mitigation measures, which are summarized on Table 10.14-20, focus on preventing 
exacerbation of groundwater overdraft or subsidence, maintaining existing use of water supply wells, 
and mitigating possible pathways that might allow well stimulation fluids including gas to reach Pro-
tected Water. 
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12.2.14.2 Programmatic Level Analysis of the Project 

Impact GW-1 Cause or contribute to overdraft conditions 

Under Alternative 1, well stimulation would not occur in areas under State jurisdiction; therefore, water 
that would be used in well stimulation in those areas would not be required and the potential for well 
stimulation to contribute to groundwater overdraft in critically impacted groundwater basins would not 
occur. There would be no impact (Class IV). 

If some oil and gas fields are abandoned because of a lack of sufficient production, this would result in 
wells being abandoned or shut, equipment being removed, and land surfaces restored. This would not 
affect critically impacted groundwater basins (Class IV). 

If owner/operators increased drilling and enhanced recovery activities in existing fields, or increased stim-
ulation activities on lands under federal or tribal jurisdiction, this would increase the amount of water 
used. Compared to stimulation throughout the state, this well drilling and stimulation would require 
substantially reduced amounts of water, which would come from existing sources and could include 
recycled water. The impact would be less than significant (Class III). However, if there were increased 
well stimulation on tribal or federally managed lands, this would increase the amount of water used at 
those locations. Impacts on tribal or federally managed lands would be the same as those of the project 
(Class II with mitigation). 

Importing oil from foreign or domestic sources would increase deliveries of crude oil, natural gas, or 
petroleum products to refineries, increasing the number of oilers, tanker trucks, or rail cars to these 
destinations, or increase the volume of oil and gas delivered via pipeline, if line capacity is available. This 
would not affect critically impacted California groundwater basins because it would not result in addi-
tional pumping (Class IV). 

In contrast, Impact GW-1 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the poten-
tial adverse indirect effects of Alternative 1 on groundwater under federal or tribal lands, though any such 
strategy would have to be imposed by the federal or tribal government. DOGGR’s relevant revised 
model mitigation measure in this context is the following: 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

If some oil and gas fields are abandoned because of a lack of sufficient production, this would result in 
wells being abandoned or shut, equipment being removed, and land surfaces restored. This would require 
little if any groundwater and would have no impact (Class IV). 

Should owner/operators increase drilling and enhanced recovery activities at existing fields to compen-
sate for not being able to use well stimulation, this could lead to a local increase in groundwater use. 
However, the amount of water used would represent only a marginal increase over current use and 
would be less than significant (Class III). If this alternative led to increased well stimulation on federal or 
tribal lands, this would require more water use and impacts at these locations would be similar to those 
of the project (Class II with mitigation). 
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If oil and gas imports increase to compensate for any foregone production due to a prohibition on well 
stimulation, this would not affect critically impacted groundwater basins because it would not result in 
additional pumping (Class IV). 

In contrast, Impact GW-2 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the poten-
tial adverse indirect effects of Alternative 1 on groundwater under federal lands, though any such 
strategy would have to be imposed by the federal government. DOGGR’s relevant revised model mitiga-
tion measure in this context is the following: 

MM GW-1b2a Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping. (Full text in EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality through surface spills or leaks during well 
stimulation 

Under Alternative 1, chemicals used in well stimulation would not be used. As a result, the potential for 
well stimulation to introduce well stimulation fluids into Protected Water would not occur. This would be a 
beneficial outcome (Class IV). 

Impact GW-3 is specific to a spill or leak of stimulation treatment fluids or products that can enter the 
protected groundwater zone of a formation. In the absence of stimulation activity, this possibility would 
not arise. There would be no impact on protected groundwater from stimulation fluids or products under 
three scenarios: abandoning an oil and gas field; increasing activity in a field; or increasing oil imports 
(Class IV). If the alternative led to an increase in stimulation activities on federally managed lands, this 
would result in a similar impact as with the project because similar chemicals would be used. The loca-
tions where this could occur would be limited compared with the project, but the impact would remain 
Class II on federal lands. 

In contrast, Impact GW-3 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the poten-
tial adverse indirect effects of Alternative 1 on groundwater quality under federal lands, though any 
such strategy would have to be imposed by the federal government. DOGGR’s relevant model mitigation 
measure (as amended) in this context is the following: 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially DangerousProvide a Physical Barrier 
on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Man-
age Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.14.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

If well stimulation fluids are not introduced into wells or fractures, they would not be available in the 
environment to bypass non-existent or ineffective well seals that may exist in a field. There would be no 
impact, as there would be no stimulation fluids introduced into the field (Class IV). 
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Abandoning a field, increasing activity in a field, or increasing imports of oil would have no impact on 
whether stimulation fluids could migrate through annular spaces since additional stimulation fluids would 
not be used. There would be no migration of stimulation fluids caused by any of these three scenarios 
(Class IV). If the alternative led to an increase in stimulation activities on federally managed lands, this 
would result in a similar impact as with the project because similar stimulation fluids or formation fluids 
could migrate through non-existent or ineffective annular well seals. The locations where this could occur 
would be limited compared with the project, but the impact would remain Class II on federal lands. 

In contrast, Impact GW-4 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the potential 
adverse indirect effects of Alternative 1 on groundwater under federal lands, though any such strategy 
would have to be imposed by the federal government. DOGGR’s relevant revised model mitigation mea-
sures in this context are the following: 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsFull Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments. 
(Full text in EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through damaged or improperly abandoned wells 

The absence of well stimulation fluids as a result of Alternative 1 being implemented would mean that 
any damaged or improperly abandoned wells located in the vicinity of a well that would have been a 
candidate for stimulation would not become pathways for well stimulation fluid to reach Protected 
Water. This would be a positive outcome (Class IV). 

Abandoning a field, increasing activity in a field, or increasing imports of oil would have no impact on 
whether stimulation fluids could migrate to Protected Water through damaged or improperly abandoned 
wells. There would be no migration of stimulation fluids caused by any of the three scenarios (Class IV). 
If the alternative led to an increase in stimulation activities on federally managed lands, this would result 
in a similar impact as with the project because similar stimulation fluids or formation fluids could 
migrate through damaged or improperly abandoned wells. The locations where this could occur would 
be limited compared with the project, but the impact would remain Class II on federal lands. 

In contrast, Impact GW-5 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the poten-
tial adverse indirect effects of Alternative 1 on groundwater quality under federal lands, though any 
such strategy would have to be imposed by the federal government. DOGGR’s relevant revised model 
mitigation measure in this context is the following: 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.2-45 Final EIR 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

In the absence of well stimulation, there would be no disposal of flowback associated with well stimula-
tion unless this alternative resulted in an increase in stimulation activities on federal lands where such 
actions were not prohibited. On federal lands, impacts would be the same as for the project (Class II 
with mitigation). Off of federal land, there would be no impact (Class IV). There are potentially feasible 
and effective strategies for mitigating, at least to some degree, the potential adverse indirect effects of 
Alternative 1 on groundwater quality under federal lands, though any such strategy would have to be 
imposed by the federal government. DOGGR’s relevant revised model mitigation measure in this context 
is the following: 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activities 

In the absence of well stimulation, there would be no injected fluids and, therefore, no need to use tracers 
to identify whether a stimulation fluid has migrated. There would be no impact (Class IV). 

Impact GW-7 is specific to stimulation treatment fluids or products that could migrate to undesired loca-
tions. In the absence of stimulation activity, there would be no injection of stimulation fluids or products 
under Alternative 1 except on federally managed lands. If this alternative led to an increase in stimula-
tion on federal lands, impacts would be the same as for the project (Class II with mitigation). On lands 
not under federal management, there would be no impact (Class IV). 

In contrast, Impact GW-7 is Class II under the project. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the poten-
tial adverse indirect effects of Alternative 1 on groundwater quality under federal lands, though any 
such strategy would have to be imposed by the federal government. DOGGR’s relevant revised model 
mitigation measure in this context is the following: 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distin-
guish These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

12.2.14.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portions of the Wilmington, Inglewood or Sespe Oil and Gas Fields that are under State juris-
diction. Therefore, potential impacts associated with well stimulation treatments on groundwater 
resources would not occur at these fields (Class IV). Portions of the Wilmington and Sespe Oil and Gas 
Fields are under federal jurisdiction; well stimulation treatments could continue within those locations. 
Impacts caused by well stimulation at the Wilmington and Sespe fields would be the same as described 
in EIR Section 11. 
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12.2.14.4 Impact Significance Summary 

The No Future Well Stimulation Treatments Alternative would result in no impact on groundwater 
resources under both the Programmatic project and the Programmatic Specific Oil and Gas Fields 
Analyses. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.15 Surface Water Resources 

12.2.15.1 Introduction 

This section provides an evaluation of the potential impacts to surface water resources associated with 
Alternative 1. This evaluation is based on the same technical approach used for the programmatic evalu-
ation of the project addressed in EIR Section 10.15 (Surface Water Resources) and the programmatic eval-
uation of specific oil and gas fields addressed in EIR Section 11.15 (Surface Water Resources). For the 
purposes of this analysis please refer to EIR Sections 10.15.2 and 11.15.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.15.3 and 11.15.3 for a description of the affected environment for surface water resources (as applic-
able at either a study region or field-specific scale), and EIR Section 10.15.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.2.15.2 Programmatic Level Analysis of the Project 

Under Alternative 1, well stimulation treatments would not occur in areas under State jurisdiction, and 
there would be no new wells constructed for the purpose of hydraulic fracturing or acid well stimulation 
treatment in those areas. Under this alternative, none of the impacts associated with hydraulic fractur-
ing and acid well stimulation treatments, and the construction of new oil and gas wells intended for 
stimulation, would occur in areas under State jurisdiction in any of the study regions. 

Impact SWR-1 Violate water quality standards or waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise substantially degrade or diminish 
surface water quality 

Under Alternative 1, existing wells in areas under State jurisdiction would continue in operation using 
existing conventional drilling and operation methods. However, no stimulation activities would occur, 
eliminating any risk of violations of water quality standards as a result of stimulation. Existing regula-
tions applicable to existing wells would continue to protect water quality as described in EIR Section 
10.15.5 through reporting, best management practices, and clean-up requirements. This alternative 
would have no direct impact on surface water quality (Class IV). 

If fields are abandoned, non-stimulation field activity increased, or oil imports increased as a result of 
prohibiting stimulation, these outcomes could have an effect on water quality if they lead to spills or dis-
charges. However, all the activities associated with these scenarios are managed and regulated under 
existing programs designed to address spill prevention, erosion control, site clean-up, and material dis-
posal. These regulatory programs are the same or similar to those described in EIR Chapter 7, EIR 
Chapter 2, and EIR Section 10.15 and are assumed to be in place and followed. Therefore, while these 
scenarios could increase somewhat the chance of an upset or accident, applicable existing requirements 
and protocols would make the impact overall less than significant (III) for similar reasons as described in 
EIR Section 10.15.5. However, if Alternative 1 leads to increased well stimulation activities on federally 
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managed land, this impact on federal land would be similar to that of the project, described in EIR Sec-
tion 10.15.5 and would likely require mitigation to reduce the impacts to less than significant (Class II). 
The impact would occur on a more limited acreage than under the project. 

In contrast, Impact SWR-1 is Class II under the project. 

Impact SWR-2 Substantially alter 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 on- or off-site 

Erosion and siltation impacts to surface water as a result of well stimulation would not occur under 
Alternative 1. Potential impacts to existing drainages through activities related to well stimulation are 
principally associated with the construction of new wells for the purpose of well stimulation, and these 
wells would not be constructed. No existing wells would be subject to stimulation. Existing regulations 
would continue to protect surface waters. With a prohibition on stimulation, there would be no impact 
to drainage patterns resulting in substantial erosion or siltation (Class IV). 

Field abandonment and an increase in imported oil would not substantially affect existing drainage pat-
terns. Increased drilling of conventional wells and other activities at a field could potentially affect exist-
ing drainage patterns. However, owner/operators would be unlikely to alter the course of a stream or 
river to drill additional wells, which could be spudded in areas outside of drainageways. Therefore, there 
would be no impact under the three scenarios (Class IV). However, if Alternative 1 leads to increased well 
stimulation activities on federally managed land, this impact on federal land would be similar to that of 
the project, described in EIR Section 10.15.5 and would likely require mitigation to reduce the impacts to 
less than significant (Class II). 

In contrast, Impact SWR-2 is Class II under the project. 

Impact SWR-3 Substantially diminish surface water quantity 

Surface water would have been used for well stimulation, but under this alternative that use would not 
occur. This alternative would result in no impact on surface water quality (Class IV). 

If fields are abandoned, field activity increased, or oil imports increased as a result of prohibiting stimu-
lation, they would require little or no water. Therefore, no impact would occur resulting in a diminution 
of the quantity of surface water in a water body (Class IV). However, if Alternative 1 leads to increased 
well stimulation activities on federally managed land, this impact on federal land would be similar to 
that of the project, described in EIR Section 10.15.5 and would likely require mitigation to reduce the 
impacts to less than significant (Class II). 

In contrast, Impact SWR-3 is Class II under the project. 

Impact SWR-4 Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, or 
exposing people or structures to flooding. 

In the absence of any stimulation activities, wells developed for stimulation would not be developed and 
existing wells would not be stimulated. No project-related flood hazard would be created. Portions of 
existing fields would remain in floodplains, as described in EIR Section 10.15.4, but this is an existing, 
non-project condition. There would be no impact on flood hazards (Class IV). 
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Three of the indirect scenarios, abandonment of fields, and increase in conventional oil drilling, and an 
increase in oil imports that could result from implementing Alternative 1 would not require altering 
drainage patterns in such a way that flood-related risks would be increased. Therefore, there would be 
no impact with regard to floods under all three scenarios (Class IV). However, if Alternative 1 leads to 
increased well stimulation activities on federally managed land, this impact on federal land would be 
similar to that of the project, described in EIR Section 10.15.5 and would likely require mitigation to 
reduce the impacts to less than significant (Class II). 

In contrast, Impact SWR-4 is Class II under the project. 

12.2.15.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur on the portions of the Wilmington, Inglewood, or Sespe Oil and Gas Fields that are under State 
jurisdiction. Therefore, no impact on surface water resources in from well stimulation would occur in 
those areas (Class IV). If banning well stimulation leads to an increase in construction of new convention 
wells, or increased stimulation activities on lands under federal jurisdiction, there could be a potential 
increase in effects on water quality, erosion, and siltation. Additional drilling would increase the amount 
of water required by the fields and would likely require new pads and associated earthwork. There also 
could be an increase in water use for enhanced recovery, such a steam or water flooding. However, the 
amount of water used would not increase dramatically compared to current use and as a proportion of 
water use in general in the region, development of well pads and associated work would be subject to 
existing regulations and impact control requirements. Therefore, increased conventional activity in 
Wilmington and Sespe Oil and Gas Fields, or increased stimulation activities in the portions of those 
fields that are under federal jurisdiction, would have a less than significant impact (Class III). 

12.2.15.4 Impact Significance Summary 

The No Future Well Stimulation Treatments Alternative would result in no impact to surface water 
resources for the programmatic level analysis. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.16 Land Use and Planning 

12.2.16.1 Introduction 

This section provides an evaluation of the potential impacts to land use and planning associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.16 (Land Use and Planning) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.16 (Land Use and Planning). For the 
purposes of this analysis please refer to EIR Sections 10.16.2 and 11.16.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.16.3 and 11.16.3 for a description of the affected environment for land use and planning (as applic-
able at either a study region or field-specific scale), and EIR Section 10.16.4 for details regarding the 
impact methodology and significance criteria that have been used. 
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12.2.16.2 Programmatic Level Analysis of the Project 

Alternative 1 would prohibit all future well stimulation activities in areas under State jurisdiction, as 
described in EIR Chapter 7 (Description of the Project). Therefore, there would be no disruptions to 
existing and permitted land uses from well stimulation activities in those areas. But there are indirect 
impacts associated with additional conventional wells, or increased stimulation activities on lands under 
federal or tribal jurisdiction; also, indirect impacts of well abandonment may free up areas of existing oil 
and gas wells for other uses. Prohibiting well stimulation in areas under State jurisdiction would require 
importing oil from other sources to meet demand, thus increasing ship, rail, and tanker truck traffic to 
the State from the foreign and domestic suppliers. It is assumed that imports would be transported by 
way of existing transportation routes and no new rail lines or roads would be required, except locally at 
any new or expanded terminals that might be developed to handle the imports. 

This alternative would require new legislation to revise or repeal PRC Sections 3106(b) and 3160(b), 
which currently authorize well stimulation treatments. The new legislation would need to specify that all 
current or future well stimulation treatments are not allowable in areas under State jurisdiction. 

Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

Implementation of Alternative 1 would prohibit all current and future well stimulation activities in areas 
under State jurisdiction, which would decrease the amount of oil and gas produced in California as com-
pared to allowing well stimulation in those areas. Under this alternative there would be no direct activ-
ities associated with well stimulation and thus no related disruptions that would preclude or diminish an 
existing or permitted land use or diminish the function of land uses. No impacts would occur (Class IV). 

However, this alternative could both decrease activity at some existing fields through the abandonment 
of oil and gas fields that become unproductive, or increase the intensity of activities an existing oil and 
gas field where additional conventional wells are developed and/or enhanced recovery methods are 
employed or their use increased, or if stimulation activities increase on lands under federal or tribal 
jurisdiction. Because these activities are within existing fields, they would have less than significant 
impacts (Class III) on surrounding land uses. Prohibiting well stimulation would cause an increase in 
activities associated with the importation of oil and gas products into the State. Increased importation 
would be along existing transportation routes; with regard to land uses, this would be primarily rail and 
highway routes. The volume of traffic passing any point along a route may be substantially greater than 
current conditions, but this would depend on the volume of the imports. Absent detailed information on 
specific routes and nearby land uses, it is not feasible to determine the degree of impact. In some 
situations the volume of traffic on the route could disrupt traffic and site access (e.g., at rail crossings) or 
create increased noise, air quality emissions, and other conditions that could diminish a land use’s func-
tion. In this situations theses impacts would be significant and unavoidable and their effect on land use 
and planning would significant and unavoidable (Class I). 

Therefore, under Alternative 1, for Impact LU-1, direct impacts would be avoided at potential well stim-
ulation locations by prohibiting the practice in areas under State jurisdiction (Class IV). Impacts resulting 
from the prohibition could be less than significant (Class III) at existing fields where increased levels of 
conventional drilling and enhanced recovery occur, or where stimulation activities are increased on 
lands under federal or tribal jurisdiction. Along transportation corridors impacts could be significant and 
unavoidable (Class I) at some locations, depending on the volume of imports and the nature and loca-
tion of land uses near the transportation corridor. 
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Under the project well stimulation would be allowed and certain significant and unavoidable impacts 
could occur to some resources (see EIR Sections 10.1 (Aesthetics); 10.3 (Air Quality); 10.13 (Hazards and 
Hazardous Materials); 10.17 (Noise and Vibration); 10.21 (Risk of Upset/Public and Worker Safety); and 
10.22 (Transportation and Traffic). In turn, these impacts could have significant and unavoidable impacts 
on land use by precluding certain uses or diminishing the function of certain land uses. Therefore, the 
impact to Land Use is consider significant and unavoidable (Class I) for the project. 

Impact LU-2 Physically divide an established community 

Under the No Future Well Stimulation Treatments Alternative all activities associated with hydraulic 
fracturing, acid fracturing, and acid matrix treatments would be prohibited in areas under State jurisdic-
tion. Therefore, there would be no physical mechanism or action attributed to well stimulation that 
could divide an established community. No impacts would occur (Class IV). This alternative could cause 
some existing oil and gas fields to be abandoned and others to increase the intensity of production activ-
ities. It also could increase the importation of oil and gas resources into the State. The abandonment of 
an existing oil and gas field would not physically divide or alter an established community. An increase in 
the intensity of an existing oil and gas field would be assumed to occur within its existing boundaries and 
therefore would not have the potential to physically divide an existing community. Increased importa-
tion would be assumed to use existing infrastructure and thus would not have the potential to physically 
divide an established community. No impacts would occur (Class IV). If new or expanded terminals are 
required to handle increased imports, these likely would be extension of existing facilities or be located 
near existing refineries or in existing rail yards. Whether this would physically divide and established 
community is unknown in the absence of a specific proposal. However, such facilities typically would be 
located in existing industrial areas or adjacent to industrial facilities, and would not divide an existing 
community. 

With regard to well stimulation, Impact LU-2 is Class III under the project and Class IV under Alternative 1. 

Impact LU-3 Conflict with applicable land use plans, policies, programs, ordinances or other land 
use regulations of agencies with jurisdiction over a project adopted for the purpose of 
avoiding or mitigating an environmental effect 

As discussed in EIR Section 10.16 (Land Use and Planning), two permits are usually required to drill a 
well on private land in California. The well owner/operator typically needs to obtain a drilling permit 
from DOGGR and a Conditional Use Permit (or similar discretionary land use permit) from the local land 
use authority (i.e., a city or county), although some jurisdictions, such as Kern County, allow well drilling 
on a ministerial basis. However, because implementation of Alternative 1 would prohibit all future well 
stimulation activities in areas under State jurisdiction, compliance with the existing land use plans, poli-
cies and regulations that are in place for oil drilling would be required, and there would be no need to 
analyze whether well stimulation complies with applicable land use plans, policies or regulations. 
Increased stimulation activities in areas under federal or tribal jurisdiction would also be subject to a 
regulatory process with similar requirements. Therefore, there would be no impact under Impact LU-2 
(Class IV). 

In contrast, Impact LU-3 is less than significant with mitigation (Class II) under the project. 
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12.2.16.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The discussion provided in EIR Section 12.2.16.2 for Impacts LU-1 through LU-3 also applies to the Wilm-
ington, Inglewood, and Sespe Oil and Gas Fields, because implementation of Alternative 1 would prohibit 
all future well stimulation treatment activities in areas under State jurisdiction, including in existing 
fields, while stimulation would remain allowable on lands under federal or tribal jurisdiction. 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

With well stimulation prohibited in areas under State jurisdiction, no direct impacts would occur (Class IV). 

Impact LU-2 Physically divide and established community. 

The discussion and conclusions for Impact LU-2 provided in EIR Section 12.2.16.2 would be the same for 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields. At a State, regional and local level no impacts 
would occur (Class IV). 

Impact LU-3 Conflict with applicable land use plans, policies, programs, ordinances or other land 
sue regulations adopted for the purpose of avoiding or mitigating an environmental 
effect 

While implementation of Alternative 1 would prohibit all future well stimulation activities in areas under 
State jurisdiction, compliance with the existing land use plans, policies and regulations that are in place 
for oil drilling would be required. However, there would be no need to analyze whether well stimulation 
complies with applicable land use plans, policies or regulations. Therefore, there would be no impact 
under this criterion for the Wilmington, Inglewood, and Sespe Oil and Gas Fields (Class IV). 

12.2.16.4 Impact Significance Summary 

Land use and planning impacts associated with the No Future Well Stimulation Treatments Alternative 
would range from no direct impact (Class IV) to significant and unavoidable indirect impacts (Class I) due 
to disruptions, such as increased traffic, that would potentially occur if the production lost from well 
stimulation treatments caused an increase in the intensity of production in existing oil and gas fields and 
greater imports. No mitigation measures specific to land use and planning have been identified to reduce 
these indirect effects to a level of less than significant. 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.17 Noise and Vibration 

12.2.17.1 Introduction 

This section provides an evaluation of the potential impacts to noise and vibration associated with Alter-
native 1. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.17 (Noise and Vibration) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.17 (Noise and Vibration). For the purposes 
of this analysis please refer to EIR Sections 10.17.2 and 11.17.2 for relevant State, federal, and local reg-
ulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.17.3 
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and 11.17.3 for a description of the affected environment for noise and vibration (as applicable at either 
a study region or field-specific scale), and EIR Section 10.17.4 for details regarding the impact methodol-
ogy and significance criteria that have been used. 

12.2.17.2 Programmatic Level Analysis of the Project 

Under Alternative 1, direct noise impacts from well stimulation activities in areas under State jurisdiction 
would be avoided (Class IV). But there are indirect impacts associated with additional conventional wells 
drilled to make up for lost production, or increased stimulation activities in areas under federal or tribal 
jurisdiction, and there is the potential for well abandonment when wells become uneconomical. 
Pressure to increase shipping to make up for loss production would increase noise levels along railroad 
routes and at ports due to increased import volumes. Vibration from well stimulation would be elimi-
nated and direct vibration impacts would be Class V. 

Impact NOI-1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

 

Impact NOI-2 Cause exposure of persons to or generation of excessive groundborne vibration 

Since this alternative includes no well stimulation treatments in areas under State jurisdiction, no noise 
or vibration impacts will occur in those areas as a result of that activity, and no mitigation measures 
would be required. Thus Impacts NOI-1 and NOI-2 are Class IV under circumstances where there are no 
well stimulation activities. 

In all regions where well stimulation treatments are occurring, the resulting noise and vibration impact 
would be beneficial since noise and vibration caused by well stimulation treatments would be elimi-
nated (Class V). 

As noted in EIR Section 8.3.1, a number of indirect effects could occur depending upon market and field 
conditions. 

1. Additional Drilling on Lands under Federal Jurisdiction. Because well stimulation in areas under State 
jurisdiction would be prohibited, it is likely that some additional drilling and stimulation on federal 
lands would occur. The noise created by drilling a well would be similar to that occurring within 
these fields; however, under this scenario more wells could be drilled per year to make up for lost 
production. The close proximity of these new wells to noise sensitive receivers could result in noise 
impacts. Drilling operations within approximately 1,000 feet of a noise sensitive land use would result 
in Ldn levels exceeding 70 dBA. Drill rig noise mitigation can be implemented to reduce the Ldn 70 
dBA impact zone to approximately 100-foot radius (Class II). 

To mitigate impacts of this kind, the federal government would need to impose a mitigation measure 
similar to Mitigation Measure NOI-1a: 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

2. Well Abandonment. Some existing oil and gas fields could become economically unviable because, 
without well stimulation, they would not have a rate of production sufficient to justify their con-
tinued operation. In this case, some existing fields could be abandoned if they become uneco-
nomical and noise from these wells would cease (Class V). 
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3. Increased Shipping via Rail and Tanker Ships. The increased shipping via rail and tanker ships would 
result in some increase in noise and vibration along the railroad routes and at the ports due to 
increased traffic volume. A doubling of total rail, truck, or shipping traffic would result in a 3 dB 
increase in noise emission from these shipping modes, and it is unlikely that the increased oil ship-
ping would double the total rail and port activity in California and the United States. In some cases 
where existing noise levels at noise sensitive receivers adjacent to these modes of shipping are at 
the level of significance or greater as defined by the agency with jurisdiction, the impacts may result 
in Class II or Class I impacts. The agency with jurisdiction over these activities would ensure they 
abide by existing regulations, apply the appropriate mitigation and thereby reducing the effects. The 
resulting impacts (Impacts NOI-1 and NOI-2) would be less than significant (Class III) in most situa-
tions but higher levels of impact (Class II or Class I) for Impact NOI-1 are possible depending upon 
the proximity of the noise sensitive receiver and the existing ambient noise. Quantifying how addi-
tional oil would make up the shortfall due to a ban on stimulations is not possible as it would be 
dictated by market conditions. Since vibration is evaluated on a maximum value, no increase in 
impact from vibration would occur (Class IV) unless rail, highway or terminal demands required 
expanded the existing infrastructure and these facilities moved closer to noise sensitive receivers. In 
this case impacts could vary from no impact (Class IV) to significant (Class I). 

In contrast, Impact NOI-1 is Class II and NOI-2 is Class IV under the project. 

12.2.17.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Under the No Future Well Stimulation Treatments Alternative, well stimulation treatments would not 
occur in the portions of the Wilmington, Inglewood, or Sespe fields that are under State jurisdiction. 
Therefore, noise and vibration associated with well stimulation treatments would not occur in those 
areas, and no mitigation measures would be required (Class IV). Where well stimulation treatments 
presently occur or are planned, the resulting impact under Alternative 2 would be beneficial since noise 
and vibration from well stimulation treatments would be eliminated (Class V). 

Indirect effects as described above would also apply to the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. 

12.2.17.4 Impact Significance Summary 

Potential noise and vibration impacts related to well stimulation treatments would be avoided under 
this alternative; however, indirect noise and vibration may occur from crude transport and offloading or 
an increase in the intensity of operations in fields to maintain production levels. The agency with juris-
diction over these activities would ensure they abide by existing regulations, reducing the effects and 
impacts would vary from no impact (Class IV) to less than significant with mitigation (Class II). Since 
vibration is evaluated on a maximum value, no increase in impact from vibration would occur (Class IV) 
unless rail, highway or terminal demands required expanded the existing infrastructure and these facili-
ties moved closer to noise sensitive receivers. In this case impacts could vary from no impact (Class IV) 
to significant (Class I). The agency with jurisdiction over these activities would ensure they abide by 
existing regulations, reducing the effects to Less Than Significant Impact With Mitigation (Class II). 
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12.2.18 Population and Housing 

12.2.18.1 Introduction 

This section provides an evaluation of the potential impacts to population and housing associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.18 (Population and Housing) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.18 (Population and Housing). For the 
purposes of this analysis please refer to EIR Sections 10.18.2 and 11.18.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.18.3 and 11.18.3 for a description of the affected environment for population and housing (as applic-
able at either a study region or field-specific scale), and EIR Section 10.18.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.2.18.2 Programmatic Level Analysis of the Project 

Alternative 1 would prohibit all future well stimulation activities in areas under State jurisdiction after 
the date of enactment of any required new legislation. Alternative 1 would not generate any potential 
for population increases or residential displacements from well stimulations. There are indirect impacts 
associated with additional conventional wells and abandonment activities to make up for lost production. 

As a result, no additional employees would be required for well stimulations and there would be no 
potential for temporary or permanent population growth from well stimulations (Impact POP-1, Induce 
substantial population growth) or displacement of housing (Impact POP-2, Displace substantial numbers 
of people or existing housing, necessitating the construction of replacement housing elsewhere). If 
owners/operators of existing oil and gas fields propose to increase the intensity of a field’s operations to 
compensate for the production that would be lost through the inability to apply well stimulation treat-
ments, then there could be a minimal indirect impact. However, it is assumed that existing workers/con-
tractors at active oil and gas fields would be sufficient for such an increase. Under this scenario, Impacts 
POP-1 and POP-2 are considered Class III. Impacts on population and housing under Alternative 1 would 
be less when compared to the project because Alternative 1 would not bring workers or new wells into 
areas outside existing oil and gas fields. 

12.2.18.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

It is assumed production at the Wilmington, Inglewood, and Sespe Oil and Gas Fields would continue to 
decline if well stimulation treatments do not occur. There would be no potential for employment for 
well stimulation treatments that would induce population growth or result in housing displacement 
within the three fields. These fields likely would develop additional conventional wells to compensate for 
resources not recovered through well stimulations, if the field operator found additional wells could 
extract more oil and gas. If additional conventional wells are drilled in the fields, any net increase in 
drilling would not likely result in a substantial increase in employees at the field. Drilling and stimulation 
activities could also increase in areas under federal or tribal jurisdiction to compensate for lost produc-
tion. Similar to the discussion above under the programmatic level analysis and in EIR Section 11.18 (Popu-
lation and Housing), it is assumed that existing workers/contractors at active oil and gas fields would be 
sufficient for such an increase in conventional well drilling or stimulation projects. Therefore, impacts 
POP-1 (Induce substantial population growth) and POP-2 (Displace substantial numbers of people or 
existing housing, necessitating the construction of replacement housing elsewhere) related to popula-
tion and housing would be less than significant at both fields and no mitigation is required (Class III). 
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12.2.18.4 Impact Significance Summary 

As discussed, there would be no potential for well stimulation treatments to generate temporary or per-
manent population growth or displace housing under Alternative 1. Any indirect population growth from 
increased drilling of conventional wells without stimulation would be less than significant (Class III). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.19 Public Services 

12.2.19.1 Introduction 

This section provides an evaluation of the potential impacts to public services associated with Alterna-
tive 1. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.19 (Public Services) and the programmatic evaluation of 
specific oil and gas fields addressed in EIR Section 11.19 (Public Services). For the purposes of this analy-
sis please refer to EIR Sections 10.19.2 and 11.19.2 for relevant State, federal, and local regulations and 
standards (as applicable at either a study region or field-specific scale), EIR Sections 10.19.3 and 11.19.3 
for a description of the affected environment for public services (as applicable at either a study region or 
field-specific scale), and EIR Section 10.19.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.2.19.2 Programmatic Level Analysis of the Project 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain 
acceptable service ratios, response times, or to other performance objectives for fire, 
police, or schools 

Alternative 1 would not generate any potential for population increases or increased demands to public 
service providers from well stimulations. But there are indirect impacts associated with additional 
conventional wells to compensate for potential production lost through the prohibition of well stimula-
tion. Alternative 1 indirectly reduces the need for public services in areas of well abandonment. 

The need for new or expanded public services, including applicable performance objectives and service 
ratios, is strongly influenced by population levels. As analyzed within EIR Section 12.2.18 (Population 
and Housing), Alternative 1 would not directly generate growth from new employment. Because there 
would be no potential for well stimulation activities to affect existing public service levels or perform-
ance objectives, no impacts would occur (Class IV). 

However, if owners/operators of existing oil and gas fields propose to drill more wells outside of existing 
fields and/or increase the intensity of a field’s operations to compensate for the potential production 
that would be lost by not allowing well stimulation treatments in areas under State jurisdiction, then 
there could be indirect public services impacts. In particular, increased ship, rail, and truck traffic hauling 
imported oil and gas to refineries would likely occur under Alternative 1, including an increase use of rail 
corridors between the source fields and California refineries. This would greatly increase the amount of 
oil hauled on these lines and could result in increased emergency service calls in the event of an 
accident or spill. This is a significant new public services impact when compared to the project, which 
was found to be less than significant with the incorporation of mitigation (Class II). Unlike the project, 
mitigation cannot be included at this time to offset use of ship, rail, and truck traffic hauling imported oil 
and gas to refineries as more detailed information would be required. 
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12.2.19.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

It is assumed production at the Wilmington, Inglewood, and Sespe fields would decline if well stimula-
tion treatments were prohibited in areas under State jurisdiction. There would be no potential for well 
stimulation treatments to induce population growth. If more conventional wells that do not require 
stimulation are drilled in these fields, or if stimulation activities increase in areas under federal jurisdic-
tion, then any net increase in drilling would likely not result in a substantial increase in employees at the 
field, which could impact public service ratios in the areas. As noted in the discussion in EIR Section 
11.19 (Public Services), impacts to existing public service levels or performance objectives for those pro-
viders serving the fields would be less than significant with mitigation (Class II) under the project. Under 
Alternative 1, they would be minor and would be less than significant (Class III). 

12.2.19.4 Impact Significance Summary 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.20 Recreation 

12.2.20.1 Introduction 

This section provides an evaluation of the potential impacts to recreation associated with Alternative 1. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.20 (Recreation) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.20 (Recreation). For the purposes of this analysis please refer 
to EIR Sections 10.20.2 and 11.20.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.20.3 and 11.20.3 for a descrip-
tion of the affected environment for recreation (as applicable at either a study region or field-specific 
scale), and EIR Section 10.20.4 for details regarding the impact methodology and significance criteria 
that have been used. 

12.2.20.2 Programmatic Level Analysis of the Project 

Alternative 1 would prohibit all future well stimulation activities in areas under State jurisdiction, as 
described in EIR Chapter 7 (Description of the Project). Under Alternative 1, there would be no physical 
deterioration of recreational resources from well stimulation activities and no disruptions to designated 
recreation areas from well stimulation activities in or near areas under State jurisdiction. But there would 
be indirect impacts associated with additional conventional wells or increased stimulation activities in 
areas under federal or tribal jurisdiction, and indirect impacts of well abandonment, which may allow 
areas of existing oil and gas wells to be converted to a recreational use. 

This alternative would require new legislation to revise PRC Section 3106(b), which currently authorizes 
well stimulation treatments in areas under State jurisdiction. The new legislation would need to specify 
that all future well stimulation treatments are prohibited. 

Impact REC-1 Increase the usage of recreation areas or facilities which would rResult in the physical 
deterioration of recreational resources 

Under Impact REC-1, impacts would occur if future operations would lead to increased use of existing 
neighborhood and regional parks or other recreational facilities such that substantial physical deteriora-
tion of the facility would occur or be accelerated. This type of impact would typically occur when a 
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project induces population growth, such as a new housing development or a large business that would 
require new employees, which would then increase the use of nearby recreation areas. However, imple-
mentation of Alternative 1 would prohibit all future well stimulation activities in in areas under State 
jurisdiction. Therefore, the level of employment for oil and gas workers would likely decrease rather 
than increase under this alternative. Based on this assumption, Alternative 1 would not induce any pop-
ulation growth that could cause an increase or subsequent deterioration of recreational resources. No 
direct impacts would occur (Class IV). The abandonment of an existing field could cause a slight reduc-
tion in a local population that would correspond to lost employment. Intensifying the production of an 
existing oil and gas field would likely be accomplished by that operation’s existing employee base and 
subcontractors and thus would not be expected to increase the local population. Therefore, no indirect 
impacts related to the deterioration of recreation facilities would occur (Class IV) under Alternative 1. 
For the project, Impact REC-1 is Class III. 

Impact REC-2 Cause disruptions in designated recreation areas 

For the purpose of this EIR, recreation areas are considered sensitive receptors as they tend to be areas 
where children are present, and depending on the available facilities, they can be used for intense physi-
cal activities. In addition, recreation users often value the recreation experience based on the quality of 
the surrounding (i.e., lack of industrial activities, natural spaces, low noise levels, high scenic quality, 
etc.). As shown in Figures 10.20-1 through 10.20-3, there are existing oil fields within and adjacent to 
established recreation areas throughout the State. Well stimulation treatments may cause disruptions 
to these recreation areas. However, implementation of Alternative 1 would prohibit future well stimula-
tion activities in areas under State jurisdiction. As a result, there would be no direct activities or disrup-
tions to designated recreation areas. No Impacts would occur (Class IV). As with Impact REC-1, the aban-
donment of an existing field could cause a slight reduction in a local population that would correspond 
to lost employment. Intensifying the production of an existing oil and gas field would likely be accom-
plished by that operation’s existing employee base and subcontractors and thus would not be expected 
to increase the local population. Therefore, no indirect impacts related to the disruption of a designated 
recreation area would occur (Class IV) under Alternative 1. For the project, Impact REC-2 is Class II. 

12.2.20.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The programmatic impact discussion provided in EIR Section 12.2.20.2 would also apply to recreational 
facilities and resources associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields because 
no well stimulation treatments would be allowed in areas under State jurisdiction; thus there would be 
no substantive increase in the local or regional population that could trigger the overuse and deteriora-
tion of recreational resources or otherwise disrupt them. No impacts would occur (Class IV). 

12.2.20.4 Impact Significance Summary 

No direct or indirect impacts related to recreational facilities and opportunities would occur under the 
No Future Well Stimulation Treatments Alternative (Class IV). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 
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12.2.21 Risk of Upset/Public and Worker Safety 

12.2.21.1 Introduction 

This section provides an evaluation of the potential impacts for risk of upset/public and worker safety 
associated with Alternative 1. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.21 (Risk of Upset/Public and 
Worker Safety) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.21 (Risk of Upset/Public and Worker Safety). For the purposes of this analysis please refer to EIR Sec-
tions 10.21.2 and 11.21.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.21.3 and 11.21.3 for a description of the 
affected environment for risk of upset/public and worker safety (as applicable at either a study region or 
field-specific scale), and EIR Section 10.21.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.2.21.2 Programmatic Level Analysis of the Project 

Impact RSK-1 Create a hazard to the public or environment through crude oil transport and 
reasonably foreseeable accidents and releases 

Increased rail deliveries of crude oil to California could increase the potential for accidents and releases. 
With the decrease in oil production from the implementation of restricting or banning well stimulation 
treatments, imports of crude oil by rail could occur and increase. The risk of accidents will be most sub-
stantial in areas that are projected to have the most rail traffic (Study Regions 1, 4, 5, and 6). A discus-
sion of potentially affected areas is presented in EIR Sections 10.21.3.8 and 10.21.4.1. 

This impact is considered a significant and unavoidable impact that could not be mitigated to a level of 
less than significant through the application of feasible mitigation measures. Implementation of recom-
mended Mitigation Measures RSK-1a through 1h would be appropriate to decrease the risk of crude oil 
transport and reasonably foreseeable accidents and releases. Because DOGGR cannot require other 
agencies to implement suggested mitigation, Impact RSK-1 would be a Class I: Significant and Unavoid-
able Impact. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the 
adverse indirect safety effects of Alternative 1, though these strategies would have to imposed or imple-
mented by agencies other than DOGGR, as the effects would be caused by activities beyond DOGGR’s 
control. Even so, some of the mitigation measures developed in this EIR, though usually written for 
implementation by DOGGR through the issuance of well stimulation treatment permits, provide guid-
ance that other agencies could follow in fashioning their own mitigation strategies for relevant project 
approvals coming under their jurisdiction. DOGGR’s relevant model mitigation measures in this context 
include the following: 

MM RSK-1a Increase the Number of CPUC Rail Inspectors. (Full text in EIR Section 10.21.5.) 

MM RSK-1b Expedite the Phase-out of Older Tank Cars. (Full text in EIR Section 10.21.5.) 

MM RSK-1c Implement New Accident Prevention Technology. (Full text in EIR Section 10.21.5.) 

MM RSK-1d Monitor and Enforce New Speed Limits. (Full text in EIR Section 10.21.5.) 

MM RSK-1e Monitor the Implementation of Trackside Safety Technology. (Full text in EIR Section 
10.21.5.) 
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MM RSK-1f Improve Emergency Preparedness and Response Programs. (Full text in EIR Section 
10.21.5.) 

MM RSK-1g Provide Real-Time Shipment Information to Emergency Responders. (Full text in EIR 
Section 10.21.5.) 

MM RSK-1h Provide Additional Accident and Injury Data to the State. (Full text in EIR Section 
10.21.5.) 

In summary, there are greater impacts under Alternative 1 than under the project from increased oil and 
gas imports with significant and unavoidable hazard due to crude imports by rail (Class I). Thus, Impact 
RSK-1 would be Class I. There are also indirect impacts associated with additional conventional wells, and 
for increased stimulation activities in areas under federal or tribal jurisdiction. However, Alternative 1 
avoids impacts on workers during well stimulation treatments in areas under State jurisdiction, and 
impacts due to proppant deliveries, silica exposure, and overpressure events would be avoided. 

Impacts RSK-2 through RSK-7 are the same as under the project. Thus, Impacts RSK-2 and RSK-6 areis 
Class I. Impacts RSK-2, RSK-4, RSK-5, and RSK-7 are Class II. Impact RSK-3 is Class III. 

Study Region 1 

Since all well stimulation treatment activities in areas under State jurisdiction would be eliminated for 
this alternative, risks to oil workers performing support activities for oil and gas operations, such as 
hydraulic fracturing, would be eliminated in those areas. Indirect impacts from intensified activity at 
existing oil and gas fields to compensate for loss of production could occur, but would be minor com-
pared to allowing stimulation statewide. 

The number of accidents from increased crude oil rail imports may increase with crude oil shipments to 
Long Beach, Vernon, Bakersfield-Kern Oil, and Carson. The number of accidents projected for this study 
region would increase from one accident per year (approximately 25 over 25 years) for the project to 
four per year (approximately 100 for 25 years) for Alternative 1, based on the increased rail traffic that 
would result in more train miles, and therefore, potentially more accidents. These accidents are expected 
to be minor and could include trespassers instead of rail to rail or rail to highway interactions. 

Study Region 2 

No additional recordable injuries to oil workers are forecast under this alternative for this study region. 
An accident is not likely in this region given the comparatively small of rail traffic compared to the other 
regions (Table 10.21-5).Study Region 3 

Study Region 3 

The risk of upset in Study Region 3 for this alternative is similar to that of Study Region 2. An accident is 
not likely in this region given the comparatively small of rail traffic compared to the other regions (Table 
10.21-5). 

Study Region 4 

Study Region 4 would have the biggest reduction in oil worker accidents under this alternative. Under 
the assumptions in EIR Section 10.21.3.7, this study region would be impacted by rail crude oil imports 
with the construction of the Alon crude facility and the completion of the Plains All America facility. 
Risks relating to hydraulic fracturing activities would be eliminated, including rail impacts from proppant 
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deliveries to Bakersfield. Using the average annual crude oil import volume from 2015 to 2040 (75 
million barrels/year instead of 15 million barrels per year for the project), the number of accidents 
projected for this region would increase from one accident per year (approximately 25 for 25 years) for 
the project case to four per year (approximately 100 for 25 years) for Alternative 1. These accidents are 
expected to be minor and could include trespassers instead of rail to rail or rail to highway interactions. 

Study Region 5 

Similar to Study Region 4, this study region would be affected by rail crude oil imports with rail ship-
ments through Study Region 5 to the Alon crude facility and the Plains All America facility. Using the 
average annual crude oil import volume from 2015 to 2040 for this alternative, the number of rail acci-
dents projected for this region would increase from one accident per year for the project (approximately 
25 for 25 years) to three per year (approximately 75 over 25 years) for Alternative 1. These accidents are 
expected to be minor and could include trespassers instead of rail to rail or rail to highway interactions. 

Study Region 6 

Under this alternative, there would be significant rail traffic in Study Region 6 by importing crude oil. Using 
the assumptions in EIR Section 10.21.3.7, significant numbers of crude oil rail cars would travel through 
this study region enroute to Bakersfield and Santa Maria. Also, increased operation of the Richmond 
Kinder Morgan facility, and the potential for Benicia and Pittsburg to be operational was assumed. Using 
the average annual crude oil import volume from 2015 to 2040, the number of accidents projected for 
this region would increase from one accident per year for the project case (approximately 25 over 25 
years) to four per year (approximately 100 over 25 years) for Alternative 1 from crude oil. 

12.2.21.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington Oil and Gas Field 

Since all well stimulation treatment activities would be eliminated in areas under State jurisdiction, risks 
to oil workers from these activities would be limited. Drilling would still continue, but an estimated 
25 percent of the wells would be not be drilled. Therefore, there would be an estimated 25 percent 
reduction in number of accidents to extraction workers for the project compared to those for Alterna-
tive 1 (Class V). 

Inglewood Oil and Gas Field 

Well stimulation treatments would not occur at Inglewood Oil and Gas Field under Alternative 1. In the 
absence of these activities, impacts related to risk of upset and safety would continue as in the setting 
(Class III), and the mitigation identified for the project would not be required at Inglewood. 

Sespe Oil and Gas Field 

Risks to oil workers from well stimulation treatment activities would be eliminated in areas under State 
jurisdiction. Since all wells drilled at Sespe are forecasted to involve treatments, drilling would be 
expected to be curtailed at this field, though stimulation activities could increase in areas under federal 
jurisdiction (Class V). 
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12.2.21.4 Impact Significance Summary 

As this alternative would halt all future well stimulation activities in areas under State jurisdiction, risks 
from hydraulic fracturing activities would be reduced. Overall, Alternative 1 would result in a reduction 
in accidents to workers when compared to the project case. The estimated number of accidents to 
workers would decrease from 85 for the project case to 61 for Alternative 1. 

Foreign imports of crude oil by ship are expected to decline, but could maintain their levels if hydraulic 
fracturing was banned and additional supplies are needed. There could be additional risk of accidental 
release; however, the release rate is 2.1 barrels/billion barrel miles (API, 2009). Therefore maintaining 
current import levels by ship would not add any significant risk for Alternative 1. 

However, this alternative would require the largest amount of imported oil by rail to compensate from 
the lost production. To compensate for the reduced supply, crude oil imports by rail are projected to 
substantially increase to make up for the crude oil supply reductions. This alternative will pose the greatest 
risk of accident from rail transport. Based on Table 10.21-16, which shows the greatest number of poten-
tial rail accidents an average forecast of 15 rail accidents per year for all study regions (375 over 25 years) 
compared to four accidents per year (100 over 25 years) for the project for all study regions. 

With the increase in rail traffic, an increased likelihood of accidental crude oil releases would occur. As 
EIR Section 10.21.4.1 discusses, the average crude oil release rate for 2011 through 2013 was 3.6 releases 
of crude oil per million barrels of crude oil imported by rail. If Alternative 1 is implemented, there could 
potentially approximately 270 crude oil releases per year by rail cars. 

As discussed in EIR Section 10.21.4.1, most of the known releases listed on the California Office of Emer-
gency Services (CalOES) Historical HazMat Spill Notifications website (CalOES, 2014) were from faulty 
mechanical equipment or human error and were often vapor or liquid that did not reach the ground. 
Only about 30 percent of releases that reached the ground were greater than 5 gallons. Some of the 
causes of the releases were unknown, but no derailments or other accidents were noted. 

12.2.22 Transportation and Traffic 

12.2.22.1 Introduction 

This section provides an evaluation of the potential impacts to transportation and traffic associated with 
Alternative 1. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.22 (Transportation and Traffic) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.22 (Transportation and Traffic). 
For the purposes of this analysis please refer to EIR Sections 10.22.2 and 11.22.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.22.3 and 11.22.3 for a description of the affected environment for transportation and 
traffic (as applicable at either a study region or field-specific scale), and EIR Section 10.22.4 for details 
regarding the impact methodology and significance criteria that have been used. 

12.2.22.2 Programmatic Level Analysis of the Project 

Impact TR-1 Generate additional truck traffic and disrupt traffic operations 

The No Future Well Stimulation Treatments Alternative (Alternative 1) would halt all current and future 
well stimulation activities in areas under State jurisdiction. Approximately 25 percent of wells in Cali-
fornia are hydraulically fractured. Therefore, traffic that is currently generated by well stimulation activ-
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ities would be reduced and no new traffic would be generated due to future well stimulation activities. 
In order to meet current oil demand, this restriction would potentially lead to more oil import from 
foreign countries and Alaska. Increased oil import would add to traffic in terms of ships and rail and a 
limited number of truck trips. Any additional conventional wells that do not require stimulation would 
also add truck trips, but the number of truck trips per conventional well is less than for a well that is 
both drilled and stimulated, so there would be a net reduction in truck traffic under Alternative 1. This 
overall reduction in truck traffic would reduce existing roadway traffic and improve the level of service 
(LOS) on local roadways, which would be a beneficial programmatic level impact (Class V). 

With no hydraulic fracturing is allowed, developers may choose to increase development of conven-
tional wells outside of existing oil and gas fields. A substantial increase in drilling activities outside of 
existing oil and gas fields would add additional truck traffic in those areas. Although there would be an 
overall net reduction in the number of truck trips under this alternative, on a site-specific basis there 
could be an increase in roadway traffic that could impact LOS. Fewer truck trips would be required for 
drilling a conventional well than for drilling and stimulating a deeper new well that could require trans-
port of up 5-10 million gallons of water to the site. Therefore, indirect operational LOS traffic impacts 
would be less than significant (Class III). 

In contrast, Impact TR-1 is Class II under the project. 

Impact TR-2 Inadvertently damage road rights-of-way 

Depending on the capacity and availability of oil and gas production infrastructure in place, trucks would 
still be needed to transport some oil to refineries, which are located in the Los Angeles, Bakersfield and 
San Francisco Bay areas. The refineries are located nearby to major roadways that are designed to 
handle heavy trucks. With an overall reduced number of truck trips and a concentration of trips on 
major roadways under this alternative, impacts from the deterioration of roadway pavement on a pro-
grammatic level would be reduced as well (Class V). 

If substantial increased drilling without stimulation activities occur outside existing oil and gas fields 
near rural communities, or if stimulation activities increase in areas under federal or tribal jurisdiction, 
then on a site-specific basis the condition of some rural roadways may be adversely affected by increased 
truck traffic. 

There are potentially feasible and effective strategies for mitigating, at least to some degree, the adverse 
indirect effects of Alternative 1, though these strategies would in most instances have to imposed or 
implemented by agencies other than DOGGR, as most of the effects would be caused by activities 
beyond DOGGR’s control. Even so, some of the mitigation measures developed in this EIR, though usu-
ally written for implementation by DOGGR through the issuance of well stimulation treatment permits, 
provide guidance that other agencies could follow in fashioning their own mitigation strategies for rele-
vant project approvals coming under their jurisdiction. Implementation of a mitigation measure such as 
Mitigation Measure TR-2a (Repair Roadway Damage) is recommended to ensure that roadways would 
be restored to original or near-original condition and undertaken in a timely manner, in consultation 
with and to the satisfaction of the city or county with jurisdiction over affected roadways, the local 
transportation agency, and/or Caltrans, as appropriate. With the implementation of a measure modeled 
on Mitigation Measure TR-2a, any potential indirect impacts to roadway pavement would be reduced to 
a less than significant level (Class II). 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 
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Impact TR-3 Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

As discussed under Impact TR-1 (Generate additional truck traffic and disrupt traffic operations), there 
would be a net reduction in truck traffic and an improvement in the level of service (LOS) on local road-
ways with Alternative 1. As a result, the potential for traffic safety hazards for vehicles, bicyclists, and 
pedestrians would likewise be reduced from the baseline conditions due to an improvement in traffic 
operations (Class V). 

Indirect impacts to LOS from any increased drilling without stimulation, or increased stimulation in areas 
under federal or tribal jurisdiction, would be less than significant (see Impact TR-1) and thus the poten-
tial for indirect traffic safety hazards for vehicles, bicyclists, and pedestrians would be less than signifi-
cant as well (Class III). 

In contrast, Impact TR-3 is Class II under the project. 

Impact TR-4 Transport hazardous materials 

Since this alternative involves a ban on existing and future well stimulation treatments in areas under 
State jurisdiction, accidents from truck traffic and associated traffic hazards (Impact TR-4, Transport haz-
ardous materials) would decrease due to improved LOS on roadways. In addition, less chemical additives 
associated with well stimulation treatments would be transported by tanker truck. However, Alternative 
1 would still require the transport of hydrocarbon product due to increased oil imports. Any hazardous 
materials would be transported in accordance to State and federal regulations. In addition, the Hazard-
ous Materials Transportation Act requires that carriers report accidental releases of hazardous materials 
to the Department of Transportation at the earliest practical moment. Regardless, the transportation of 
hydrocarbon product poses a potential for fires and spills. An accidental spill of hydrocarbon product on 
a roadway could potentially create a safety hazard and traffic delays for other motorists. Implementa-
tion of a mitigation measure similar to Mitigation Measure TR-4a (Know Spill Prevention Procedures) 
would not be feasible to implement given the large number of oil transport companies, none of which is 
regulated by DOGGR. Therefore, although potential traffic hazard impacts would be reduced compared 
to the project, the potential for an accidental spill that could cause a roadway hazard would be a signifi-
cant and unmitigable traffic hazard impact under Alternative 1 (Class I). 

Impact TR-5 Change air traffic patterns 

New drilling of deeper wells to be stimulated would not be allowed in areas under State jurisdiction, so 
there would a reduced potential for drill rigs or other equipment to cause a potential hazard to airspace 
navigation or affect air traffic patterns. In addition, due to a decline in oil and gas production in Cali-
fornia, there may be an associated reduced potential for oil and gas development and stimulation to 
interfere with air traffic patterns than under the existing baseline conditions (Class V). 

On a site-specific basis, the drilling of new wells may trigger FAA air space hazard notification requirements 
for the drill rig in the vicinity of an airport. Assuming the owner/operator would submit Form 7460-1, as 
necessary, and comply with any FAA-required hazard markers or lighting, impacts to air traffic patterns 
would be less than significant (Class III). 

Impact TR-6 Temporarily interfere with emergency response 

As discussed under Impact TR-1 (Generate additional truck traffic and disrupt traffic operations), there 
would be a net reduction in truck traffic and an improvement in the LOS on local roadways with Alterna-
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tive 1. As a result, interference with emergency response would likewise be programmatically reduced 
from the baseline conditions due to an improvement in traffic operations (Class V). 

Indirect impacts to LOS from any increased drilling without stimulation would be less than significant 
(see Impact TR-1) and thus interference with emergency response would be less than significant as well 
(Class III). 

In contrast, Impact TR-6 is Class II under the project. 

12.2.22.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The No Future Well Stimulation Treatments Alternative would reduce overall impacts on transportation 
and traffic as compared to the project and to existing baseline conditions at the Wilmington, Inglewood, 
and Sespe Oil and Gas Fields. Under Alternative 1, even if some additional conventional wells are drilled 
and not stimulated, production at the fields would decline. Thus there would be a reduction in vehicle 
trips generated within the field study areas. Impacts would be similar to the programmatic level analysis 
described in EIR Section 12.2.22.2 for Impacts TR-1 (Generate additional truck traffic and disrupt traffic 
operations), TR-2 (Inadvertently damage road rights-of-way), TR-3 (Cause traffic safety hazards for vehi-
cles, bicyclists, and pedestrians), and TR-6 (Temporarily interfere with emergency response). 

With no well stimulation treatment activities allowed in the portions of the Wilmington, Inglewood, and 
Sespe fields that are under State jurisdiction, and with a corresponding reduction in oil and gas produc-
tion at the fields, there would be reduced transport of chemical additives associated with well stimula-
tion or hydrocarbon product to or from the fields. However, elsewhere in the State, trucks would still be 
needed to transport some oil to the refineries, which are located in the Los Angeles, Bakersfield and San 
Francisco Bay areas. An explosion or an accidental spill of hydrocarbon product on a roadway could 
potentially create a safety hazard and traffic delays for other motorists. Implementation of a measure 
such as Mitigation Measure TR-4a (Know Spill Prevention Procedures) discussed in EIR Section 10.22 
(Transportation and Traffic) would not be feasible to implement given the number of oil transport 
companies, none of which would be regulated by DOGGR. Therefore, although potential traffic hazard 
impacts would be reduced compared to the project, the potential for an accidental spill that could cause 
a roadway hazard would be a significant and unmitigable traffic hazard impact under Alternative 1 
(Class I). 

Given a reduction of production and of the drilling of new deeper wells with taller drill rigs at the Wilm-
ington and Inglewood fields, there would be corresponding reduced potential for oil and gas develop-
ment and stimulation at the field to interfere with air traffic patterns at nearby airports (Impact TR-5, 
Change air traffic patterns) (Class V). 

There are no airports in the vicinity of the Sespe field so there would be no impacts to air traffic patterns 
(Class IV). 

12.2.22.4 Impact Significance Summary 

All direct impacts to transportation and traffic would be beneficial (Class V), except the potential for 
traffic hazards related to the transport of hazardous materials would remain significant and unmitigable 
(Class I). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion. 
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12.2.23 Utilities and Service Systems 

12.2.23.1 Introduction 

This section provides an evaluation of the potential impacts to utilities and service systems associated 
with Alternative 1. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.23 (Utilities and Service Systems) and the 
programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.23 (Utilities and Ser-
vice Systems). For the purposes of this analysis please refer to EIR Sections 10.23.2 and 11.23.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.23.3 and 11.23.3 for a description of the affected environment for utilities 
and service systems (as applicable at either a study region or field-specific scale), and EIR Section 10.23.4 
for details regarding the impact methodology and significance criteria that have been used. 

12.2.23.2 Programmatic Level Analysis of the Project 

The need for new or expanded utilities and service systems is influenced by population levels and the 
needs of individual projects. As analyzed in EIR Section 12.2.18 (Population and Housing), Alternative 1 
would not generate new employment leading to new related to drilling of wells to be stimulated or well 
stimulation activities. 

Alternative 1 eliminates the potential for population increases or increased demands for utilities and 
services that could potentially result from conducting well stimulation treatments, which would be pro-
hibited. But there are indirect impacts associated with drilling of additional conventional wells to make 
up for lost production, as further discussed below. Alternative 1 indirectly reduces need for utilities in 
areas of well abandonment. This is a decrease in potential impacts when compared to the project. 

Alternative 1 would require new legislation to revise or repeal PRC Sections 3106(b) and 3160(b) to pro-
hibit all future well stimulation activities after the date of the enactment of such legislation. With a pro-
hibition on well stimulation treatments, the utility and service requirements of well stimulation would 
not occur. There would be no potential for well stimulation activities to generate wastewater or solid 
waste or affect the capacity levels of municipal wastewater treatment plants or solid waste facilities. 
Loss of access to the petroleum resources that may have derived from well stimulation would be made 
up for by importing oil from outside the state. Increased ship, rail, and truck traffic hauling imported oil 
and gas to refineries likely would occur under Alternative 1, including an increase use of rail corridors 
between the source fields and California refineries. This could lead to a need for expanded or new termi-
nals and yards to handle the imports. Except for security and safety lighting, such facilities have rela-
tively minimal demands for electric power and would generate relatively small amounts of solid waste. 
They would not be expected to create a high demand for natural gas service wastewater disposal 
beyond what is needed to heat buildings and service sanitary requirements of the few buildings associ-
ated with terminals. Existing facilities (assumed to be adequately served by existing utilities and service 
systems) and any new or expanded facilities (assumed to be in near-refinery locations with adequate 
services and with adequate capacity) would not require new or expanded utilities or service systems. If 
owners/operators of existing oil and gas fields propose to drill increased numbers of conventional wells 
and increase the intensity of a field’s operations overall to compensate to some degree for the produc-
tion that would be lost if well stimulation treatments are banned, there could be an increase in utility 
and service system demands. However, with banning of well stimulation, some uneconomical wells likely 
would be abandoned or shut in. Overall, any increase in conventional well drilling is not anticipated to be 
dramatic, and there would be minimal indirect less than significant (Class III) impacts to the capacities of 
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existing utilities and service systems, as discussed in EIR Section 10.23 (Utilities and Service Systems) for 
the following impacts: 

 Impact UTL-1: Adversely affect utilities and service systems due to population growth from project-
related development 

 Impact UTL-2: Require new or expanded electrical or natural gas infrastructure 

 Impact UTL-3: Exceed existing municipal wastewater treatment provider capacities 

 Impact UTL-4: Exceed permitted solid waste capacity of landfills 

By comparison, the project impacts are Class III (less than significant) for the first two impacts, and Class 
II (less than significant with mitigation) for the last two impacts. For Alternative 1, all four impacts are 
Class III (less than significant). 

12.2.23.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

It is assumed that production at the Wilmington, Inglewood, and Sespe Oil and Gas Fields would decline 
in the future, with or without well stimulation treatments. If additional conventional wells are drilled to 
compensate for not being allowed to stimulate wells under Alternative 1, this may contribute to slowing 
the decline in production, but would not increase production overall compared to existing and past pro-
duction. Under Alternative 1, because well stimulation treatments would be banned in areas under State 
jurisdiction, there would be no potential for them to affect existing utilities, including the capacities of 
electricity or natural gas providers, municipal wastewater treatment providers, or existing landfills. 

As discussed under the programmatic level analysis of these fields presented in EIR Section 11.23, under 
the project, which would permit well stimulation, impacts to utilities and service systems from these 
three fields would be less than significant (Class III) for Impacts UTL-1 and 2 and less than significant with 
mitigation (Class II) for Impacts UTL-3 and UTL-4. 

Under Alternative 1, in the absence of being able to use well stimulation, operators would be unlikely to 
develop many wells in the Monterey Formation or complete wells in conditions where well stimulation 
would be required to make a well economically productive. Therefore, future demand for utilities and 
wastewater treatment would be expected to be similar to existing demand. The utilities and service sys-
tem demands for the Wilmington, Inglewood, and Sespe Oil and Gas Fields would be less than significant 
(Class III), as they essentially would continue existing baseline conditions and modes of operation. 

12.2.23.4 Impact Significance Summary 

As discussed, there would be no potential for well stimulation treatments to affect existing utility service 
capacities or require the need for new or expanded facilities under Alternative 1. Any indirect popula-
tion growth that could affect public services from increased drilling of conventional wells without stimu-
lation would be less than significant (Class III). 

Please refer to Table 12.2.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.2.24 Impact Summary Table for Alternative 1 

Table 12.2.24-1 provides a summary of impacts and recommended mitigation measures for the project 
and specific oil and gas files for all issue areas under Alternative 1. 
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Programmatic Level Analysis of the Project 

Under Alternative 1, the direct impacts associated with well stimulation activities would not occur, 
either inside or outside of existing oil and gas fields. 

However, this prohibition would result in a new significant and unmitigable (Class I) impact from the loss 
of known mineral (oil and gas) resources in the Monterey Formation and its plays (Impact GEO-6: Result 
in the loss of availability of known mineral resource loss of a locally important mineral resource recovery 
site delineated on a local general plan, specific plan or other land use plan). 

In addition, prohibiting well stimulation reasonably could result in indirect effects. As discussed in EIR 
Section 8.3.1 (No Future Well Stimulation Treatments Alternative), approximately 25 percent of drilled 
oil wells in California use hydraulic fracturing. A loss of 25 percent of the California-produced oil would 
require an additional 57 million barrels per year be purchased produced from another source. Under 
one scenario, some existing oil and gas fields could become economically unviable because, without well 
stimulation, they would not have a rate of production sufficient to justify their continued operation. In 
this case, some existing fields would be abandoned. Under a second scenario, owners/operators of exist-
ing oil and gas fields may drill more wells and increase the intensity of operations to maintain produc-
tion levels and compensate for the loss of prospective additional production that would have occurred 
by using well stimulation treatments. Under a third scenario, the oil and gas production foregone through 
a lack of well stimulation treatments could require importation of offsetting oil and gas resources from 
either domestic or foreign supplies, or both. 

The additional importation of oil and gas would create much greater significant and unmitigable (Class I) 
impacts to greenhouse gas emissions compared to the project. 

Alternative 1 would also create new significant and unmitigable (Class I) impacts to: 

 Risk of upset/public health and worker safety (Impact RSK-1: Create a hazard to the public or environ-
ment through crude oil transport and reasonably foreseeable accidents and releases) and 

 Environmental justice (Impact EJ-1: Significant impacts would disproportionately affect minority or low-
income populations). 

In summary, Alternative 1 would be worse than the project for the following issue areas: Aesthetics, 
Agriculture and Forestry Resources, Air Quality, Biological Resources–Terrestrial Environments, Cultural, 
Environmental Justice, Geology, Greenhouse Gas Emissions, and Risk. 

Alternative 1 would be better than the project for the following issue areas: Biological Resources–Coastal 
Marine Environments, Coastal and Marine Processes and Water Quality, Fishing, Hazardous Materials, 
Groundwater, Surface Water, Land Use, Noise, Population and Housing, Public Services, Recreation, Trans-
portation and Traffic, and Utilities. 

Environmental impacts related to oil and gas production to make up for lost production (approximately 
57 million barrels per year) would still occur, but they would be transferred out of the State where miti-
gation measures similar to those included in this EIR may not be implemented. 

Programmatic Level Analysis of Specific Oil and Gas Fields 

The Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields. Alternative 1 would prohibit 
all future well stimulation treatments within existing fields, which would eliminate all direct environ-
mental impacts, including all surface and subsurface disturbances, associated with well stimulation activ-
ities. Although additional conventional wells would likely be drilled to make up for lost production, some 
wells may also be abandoned within the fields, which would partially offset this indirect impact. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.2-68 Final EIR 

Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

AESTHETICS     

Impact AES-1. Substantially adversely 
affect scenic vistas. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Impact AES-2. Substantially alter or 
damage scenic resources. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Impact AES-3. Substantially degrade the 
existing visual character or quality of a site 
and its surroundings. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Impact AES-4. Create new sources of 
substantial light and glare. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

Class IV and V (Direct) 
Class I, II, III, and IV (Indirect) 
None available for new or expanded 
terminals. 

AGRICULTURE AND FORESTRY RESOURCES    

Impact AGF-1. Convert Prime Farmland, 
Unique Farmland, or Farmland of Statewide 
Importance (Important Farmland), as 
designated by the Farmland Mapping and 
Monitoring Program, to non-agricultural use 

Class IV (Direct) 

Class V and II (Indirect) 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-1c: Compensate for Loss of 
Important Farmland 

Class IV 

None required. 

Class IV 

None required. 

Class II and IV 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-1c: Compensate for Loss of 
Important Farmland 

Impact AGF-2. Conflict with existing zoning 
for agricultural use or with Williamson Act 
contracts 

Class IV (Direct) 

Class V and II (Indirect) 

AGF-2a: Ensure Compatibility with 
Agricultural Zoning 

AGF-2b: Ensure Compatibility with 
Williamson Act Contracts or Terminate 
Williamson Act Contracts 

Class IV 

None required. 

Class IV 

None required. 

Class II 

AGF-2b: Ensure Compatibility with 
Williamson Act Contracts or Terminate 
Williamson Act Contracts 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AGF-3. Conflict with existing zoning 
for, or cause rezoning of, forest land, 
timberland, or timberland zoned Timberland 
Production 

Class IV (Direct) 

Class V and II (Indirect) 

AGF-3a: Ensure Compatibility with 
Zoning for Forest and Timberland 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact AGF-4. Result in the loss of forest 
land or conversion of forest land to non-
forest use 

Class IV (Direct) 

Class V and II (Indirect) 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 

Class IV 

None required. 

Class II 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 

Class II and IV 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AGF-5. Directly or indirectly impair 
the use of agricultural land or forest land 

Class IV (Direct) 

Class V and II (Indirect) 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

Class IV 

None required. 

Class II 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Protect Jurisdictional Waters 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

Class IV and II 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Protect Jurisdictional Waters 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AGF-5, continued SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

 SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

AIR QUALITY     

Impact AQ-1. Conflict with or obstruct 
implementation of an applicable air quality 
plan 

Class I (Indirect) 

AQ-1a: Improve Air Quality Planning 
Inventories and Local Control Measures 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact AQ-2. Increase criteria pollutants or 
precursor pollutants to levels that violate an 
air quality standard or contribute 
substantially to an existing or projected air 
quality violation 

Class I (Indirect) 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I (Indirect) 

AQ-3a: Comply with Local Air District 
Protocols Relating to the Preparation 
ofPrepare a Health Risk Assessment 
and Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to 
Air Pollutants by Improving Local Land 
Use Compatibility 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact AQ-4. Create objectionable odors 
affecting a substantial number of people 

Class I (Indirect) 

AQ-4a: Prepare and Implement an Odor 
Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to 
Odors by Improving Local Land Use 
Compatibility 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT    

Impact BIOT-1. Substantially reduce the 
habitat of a fish or wildlife species 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-2. Cause a fish or wildlife 
population to drop below self-sustaining 
levels 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-2b: California Condor Protection 
Measures 

BIOT-2c: Nelson’s Bighorn Sheep 
Protection Measures 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-3. Substantially reduce the 
number or restrict the range of an 
endangered, rare, or threatened species 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-4. Have a substantial adverse 
effect, either directly or through habitat 
modifications, on any species identified as a 
candidate, sensitive, or special-status 
species in local or regional plans, policies, 
or regulations, or by CDFW or USFWS 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-5. Have a substantial adverse 
effect on any riparian habitat or other 
sensitive natural community identified in 
local or regional plans, policies, regulations, 
or by CDFW or USFWS 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-6. Have a substantial adverse 
effect on federally protected wetlands as 
defined by Section 404, of the Clean Water 
Act (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or 
other means 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class II (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class IV (Direct) 

Class I (Indirect) 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments a 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-7. Interfere substantially with 
the movement of any native resident or 
migratory fish or wildlife species or with 
established native resident or migratory 
wildlife corridors, or impede the use of 
native wildlife nursery sites 

Class IV (Direct) 

Class I (Indirect) 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class III (Indirect) 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class III (Indirect) 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class IV (Direct) 

Class I (Indirect) 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Impact BIOT-8. Conflict with any local 
policies or ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance 

Class IV (Direct) 

Class I (Indirect) 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class IV (Direct) 

Class II (Indirect) 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class IV (Direct) 

Class III (Indirect) 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class IV (Direct) 

Class II (Indirect) 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Impact BIOT-9. Conflict with the provisions 
of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or 
other approved local, regional, or state 
habitat conservation plan 

Class IV (Direct) 

Class I (Indirect) 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class IV (Direct) 

Class II (Indirect) 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class IV (Direct) 

Class III (Indirect) 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class IV (Direct) 

Class II (Indirect) 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Impact BIOT-10. Contribute to global 
climate change and consequent impacts to 
biodiversity 

Class IV (Direct) 

Class I (Indirect) 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class IV (Direct) 

Class II (Indirect) 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class IV (Direct) 

Class II (Indirect) 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class IV (Direct) 

Class II (Indirect) 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

BIOLOGICAL RESOURCES – COASTAL AND MARINE ENVIRONMENT  

Impact BIOCM-1. Substantially affect rare, 
threatened, or endangered coastal/marine 
species or their habitat 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

Impact BIOCM-2. Interfere with migration or 
movement of coastal/marine fish or wildlife 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

Impact BIOCM-3. Result in substantial loss 
or alteration of coastal/marine habitat 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

Impact BIOCM-4. Substantially disrupt or 
affect local coastal/marine biological 
communities or habitats  

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

COASTAL PROCESSES AND MARINE WATER QUALITY   

Impact CPMWQ-1. Change marine water 
chemical composition with respect to 
known hazardous substances; or the 
measured water temperature, salinity, 
conductivity, or turbidity 

Class II 

CPMWQ-1a: Protect Marine Water 
Quality 

Class IV (Direct) 

Class II (Indirect) 

CPMWQ-1a: Protect Marine Water 
Quality 

Not applicable Not applicable 

Impact CPMWQ-2. Change the velocity or 
direction of ocean currents 

Class II 

CPMWQ-2a: Prepare and Implement 
Marine Current Plan 

Class IV (Direct) 

Class II (Indirect) 

CPMWQ-2a: Prepare and Implement 
Marine Current Plan 

Not applicable Not applicable 

Impact CPMWQ-3. Change the velocity or 
direction of coastal and ocean winds 

Class III 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

Impact CPMWQ-4. Change the direction, 
size, or period of ocean waves 

Class IV (Direct and Indirect) 

None required. 

Class IV (Direct and Indirect) 

None required. 

Not applicable Not applicable 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CPMWQ-5. Increase the risk of a 
tsunami 

Class IV (Direct) 

Class III (Indirect) 

CPMWQ-5a: Conduct Offshore 
Geotechnical and Tsunami Investigation 

CPMWQ-5b: Modify the Drilling of 
Disposal Wells Offshore or Near-
ShoreNone required. 

Class IV (Direct) 

Class III (Indirect) 

CPMWQ-5a: Conduct Offshore 
Geotechnical and Tsunami Investigation 

CPMWQ-5b: Modify the Drilling of 
Disposal Wells Offshore or Near-
ShoreNone required. 

Not applicable Not applicable 

COMMERCIAL AND RECREATIONAL FISHING    

Impact CRF-1. Cause long-term exclusion 
of important commercial and recreational 
fishing areas 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 

Impact CRF-2. Result in substantial 
economic losses to local commercial and 
recreational fishing industries 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Not applicable Not applicable 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

CULTURAL RESOURCES     

Impact CUL-1. Affect historic-era 
archaeological and built-environment 
resources 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-2. Affect prehistoric resources Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Well 
Stimulation Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Well 
Stimulation Activities 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-3. Disturb human remains or 
cultural items, including funerary objects, 
sacred objects, and objects of cultural 
patrimony. 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.2-84 Final EIR 

Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-4. Affect cultural landscapes. Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require InformationInventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class IV (Direct) 

Class I (Indirect) 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

PALEONTOLOGICAL RESOURCES     

Impact PALEO-1. Well stimulation treatments 
would destroy or disturb surface or near-
surface significant paleontological resources 

Class IV (Direct) 

Class II (Indirect) 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class IV (Direct) 

Class II (Indirect) 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class IV (Direct) 

Class II (Indirect) 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Well Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class IV (Direct) 

Class II (Indirect) 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

ENVIRONMENTAL JUSTICE     

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-
income populations 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

GEOLOGY, SOILS AND MINERAL RESOURCES   

Impact GEO-1. Expose people or 
structures to potential substantial adverse 
effects as a result of rupture of a known 
fault, seismically induced groundshaking, 
and/or ground failure 

Class IV (Direct) 

Class II (Indirect) 

GEO-1a: Avoid Active Faults Zones if 
Necessary 

GEO-1b: Implement an Appropriate 
Setback if Necessary 

GEO-1ef: Include Prepare an 
Earthquake Response Plan within the 
Spill Contingency Plan 

Class IV (Direct) 

Class II and IV (Indirect) 

GEO-1d: Implement Industry Accepted 
Practices 

GEO-1ef: Include Prepare an 
Earthquake Response Plan within the 
Spill Contingency Plan 

Class IV (Direct) 

Class II (Indirect) 

GEO-1d: Implement Industry Accepted 
Practices 

GEO-1ef: Include Prepare an 
Earthquake Response Plan within the 
Spill Contingency Plan 

Class IV (Direct) 

Class II and IV (Indirect) 

GEO-1d: Implement Industry Accepted 
Practices 

GEO-1e: Conduct Ground Monitoring 

GEO-1ef: Include Prepare an 
Earthquake Response Plan within the 
Spill Contingency Plan 

Impact GEO-2. Result in substantial soil 
erosion or the loss of topsoil 

Class IV (Direct) 

Class II (Indirect) 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Impact GEO-3. Be located on a geologic 
unit or soil that is unstable and result in on- 
or off-site landslide, lateral spreading, 
subsidence or collapse 

Class IV (Direct) 

Class II (Indirect) 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Class IV (Direct) 

Class II (Indirect) 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Class IV (Direct) 

Class II (Indirect) 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Class III 

None required. 

Impact GEO-4. Be located on expansive 
soil creating substantial risks to life or 
property 

Class IV (Direct) 
Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Impact GEO-5. Have soils incapable of 
adequately supporting the use of septic 
tanks or alternative wastewater disposal 
systems 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact GEO-6. Result in the loss of 
availability of known mineral resource loss 
of a locally important mineral resource 
recovery site delineated on a local general 
plan, specific plan or other land use plan 

Class IV (Direct) 

Class I (loss of fossil fuels) (Indirect) 

Class III (loss of non-fuel resources) 
(Indirect) 

None available. 

Class III 

None required. 

Class III 

None required. 

Class IV (Direct) 

Class I (loss of fossil fuels) (Indirect) 

Class III (loss of non-fuel resources) 
(Indirect) 

None available. 

Impact GEO-7. Cause an induced seismic 
event including ground shaking and ground 
failure 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class IV (Direct) 

Class III (Indirect) 

None required. 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

GREENHOUSE GAS EMISSIONS     

Impact GHG-1. Generate greenhouse gas 
emissions that may have a significant 
impact on the environment 

Class IV (Direct) 

Class I (Indirect) 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact GHG-2. Conflict with an applicable 
plan, policy or regulation adopted for the 
purpose of reducing the emissions of 
greenhouse gases 

Class I 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

HAZARDS AND HAZARDOUS MATERIALS    

Impact HAZ-1. Hazardous materials 
associated with well stimulation fluids could 
be released to the environment from a spill 
or leak 

Class IV and V (Direct) 

Class I and III (Indirect) 

None available. 

Class V (Direct) 

Class I and III (Indirect) 

None available. 

Class V (Direct) 

Class I and III (Indirect) 

None available. 

Class V (Direct) 

Class I and III (Indirect) 

None available. 

GROUNDWATER RESOURCES     

Impact GW-1. Contribute to overdraft 
conditions in critically impacted 
groundwater basins 

Class II (federal lands), III, and IV 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

Class II (federal lands), III, and IV 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

Class IV 

None required. 

Class II (federal lands), III, and IV 

GW-1a: Use Alternative Water Sources 
to the Extend Feasible 

Impact GW-2. Lower groundwater levels 
through pumping, resulting in subsidence or 
impacts to nearby water wells 

Class II (federal lands), III, and IV 

GW-1b2a: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping 

Class II (federal lands), III, and IV 

GW-1b2a: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping. 

Class IV 

None required. 

Class II (federal lands), III, and IV 

GW-1b2a: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GW-3. Water quality in the 
Protected Water zone is adversely affected 
through surface spill or leak during well 
stimulation treatment 

Class II (federal lands) 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II (federal lands) 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices. 

Class IV 

None required. 

Class II (federal lands) 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices. 

Impact GW-4. Non-existent or ineffective 
well seals in annular space resulting in 
migration of fluids 

Class II (federal lands) and IV 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation 
TreatmentsFull Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells Subject to Well Stimulation 
Treatments. 

Class II (federal lands) and IV 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation. 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation 
TreatmentsFull Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments. 

Class IV 

None required. 

Class II (federal lands) and IV 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation. 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Full Length Seal Between the Casing 
String and the Wellbore for Wells within 
the Boundaries of a DWR Groundwater 
Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments. 

Impact GW-5. Fluids introduced to Protected 
Water through damaged or improperly 
abandoned wells within area of influence of 
new well.  

Class II (federal lands) and IV 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate 

Class II (federal lands) and IV 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate. 

 

Class IV 

None required. 

Class II (federal lands) and IV 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate. 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GW-6. Improper Disposal of 
Flowback in Injection Wells could potentially 
impact groundwater quality Inability to 
identify whether any observed adverse 
effects in groundwater are from well 
stimulation activity. 

Class II (federal lands) and IV 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect GroundwaterInstall a 
Cement Seal across Protected 
Groundwater 

Class II (federal lands) and IV 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect GroundwaterInstall a 
Cement Seal across Protected 
Groundwater. 

Class IV 

None required. 

Class II (federal lands) and IV 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect Groundwater Install a 
Cement Seal across Protected 
Groundwater. 

Impact GW-7 Inability to identify specific 
impacts to groundwater quality from well 
stimulation activities. 

Class II (federal lands) and IV 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment 

Class II (federal lands) and IV 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment. 

Class IV 

None required. 

Class II (federal lands) and IV 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment. 

SURFACE WATER RESOURCES     

Impact SWR-1. Violate water quality 
standards or waste discharge requirements, 
provide substantial additional sources of 
polluted runoff, or otherwise substantially 
degrade or diminish surface water quality. 

Class IV (Direct) 

Class II (federal lands) and III (Indirect) 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-1cb: Provide Adequate Flood 
Protection 

SWR-1dc: Protect Surface Water 
Reservoirs 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

Class III (federal lands) and IV 

None required. 

Class IV 

None required. 

Class III (federal lands) and IV 

None required. 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class IV (Direct) 

Class II (federal lands) and IV (Indirect) 

SWR-2a: Implement Erosion Control 
Plan 

Class III (federal lands) and IV 

None required. 

Class IV 

None required. 

Class III (federal lands) and IV 

None required. 

Impact SWR-3. Substantially diminish 
surface water quantity. 

Class IV (Direct) 

Class II (federal lands) and IV (Indirect) 

SWR-3a: Ensure Adequate Water 
Availability. 

Class III (federal lands) and IV 

None required. 

Class IV 

None required. 

Class III (federal lands) and IV 

None required. 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact SWR-4. Create flood hazard by 
substantially altering existing drainage 
patterns, substantially increasing the rate or 
amount of surface runoff, impeding or 
redirecting flood flows, or exposing people 
or structures to flooding.  

Class IV (Direct) 

Class II (federal lands) and IV (Indirect) 

SWR-1cb: Provide Adequate Flood 
Protection 

Class III (federal lands) and IV 

None required. 

Class IV 

None required. 

Class III (federal lands) and IV 

None required. 

LAND USE AND PLANNING     

Impact LU-1. Preclude existing or permitted 
land uses, or create a disturbance that 
would diminish the function of land uses. 

Class IV (Direct) 

Class I or III (Indirect) 

None available for impacts associated 
with Risk of Upset/Public and Worker 
Safety 

Class IV (Direct) 

Class I or III (Indirect) 

None available for impacts associated 
with Risk of Upset/Public and Worker 
Safety 

Class IV (Direct) 

Class I or III (Indirect) 

None available for impacts associated 
with Risk of Upset/Public and Worker 
Safety 

Class IV (Direct) 

Class I or III (Indirect) 

None available for impacts associated 
with Risk of Upset/Public and Worker 
Safety 

Impact LU-2. Physically divide an 
established community. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact LU-3. Conflict with applicable land 
use plans, policies, programs, ordinances 
or other land use regulations of agencies 
with jurisdiction over a project adopted for 
the purpose of avoiding or mitigating an 
environmental effect. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

NOISE AND VIBRATION     

Impact NOI-1. Cause exposure of persons 
to or generation of excessive noise levels 
or a substantial increase in ambient noise 
levels 

Class IV and V (Direct) 

Class II (federal lands) and V (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

NOI-1b: Control Noise Levels from Well 
Drilling Near Noise Sensitive Land Uses 

Class IV and V (Direct) 

Class II (federal lands) and V (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

NOI-1b: Control Noise Levels from Well 
Drilling Near Noise Sensitive Land Uses 

Class IV and V (Direct) 

Class II (federal lands) and V (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

NOI-1b: Control Noise Levels from Well 
Drilling Near Noise Sensitive Land Uses 

Class IV and V (Direct) 

Class II (federal lands) and V (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

NOI-1b: Control Noise Levels from Well 
Drilling Near Noise Sensitive Land Uses 

Impact NOI-2. Cause exposure of persons 
to or generation of excessive groundborne 
vibration 

Class IV and V (Direct) 

Class II and V (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers. 

Class IV and V (Direct) 

Class II and V (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

Class IV and V (Direct) 

Class II and V (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

Class IV and V (Direct) 

Class II and V (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

POPULATION AND HOUSING     

Impact POP-1. Induce substantial 
population growth 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact POP-2. Displace substantial 
numbers of people or existing housing, 
necessitating the construction of 
replacement housing elsewhere 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

PUBLIC SERVICES     

Impact PUB-1. Require new or physically 
altered governmental facilities in order to 
maintain acceptable service ratios, 
response times, or to other performance 
objectives for fire, police, or schools 

Class IV (Direct) 

Class II (Indirect) 

PUB-1a: Assess Public Service Ratios 
and Ensure Adequate Compensation 

Class III 

None required 

Class III 

None required 

Class III 

None required 

RECREATION     

Impact REC-1. Well stimulation treatment 
activities would increase the usage of 
recreation areas or facilities which would 
rResult in the physical deterioration of 
recreational resources 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact REC-2. Well stimulation treatment 
activities would cCause disruptions in 
designated recreation areas 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

RISK OF UPSET / PUBLIC AND WORKER SAFETY    

Impact RSK-1. Create a hazard to the 
public or environment through crude oil 
transport and reasonably foreseeable 
accidents and releases 

Class I 

RSK-1a: Increase the Number of CPUC 
Rail Inspectors 

RSK-1b: Expedite the Phase-out of 
Older Tank Cars 

RSK-1c: Implement New Accident 
Prevention Technology 

RSK-1d: Monitor and Enforce New 
Speed Limits 

RSK-1e: Monitor the Implementation of 
Trackside Safety Technology 

RSK-1f: Improve Emergency 
Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment 
Information to Emergency Responders 

RSK-1h: Provide Additional Accident and 
Injury Data to the State 

Class V Class III 

None required. 

Class V 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact RSK-2. Create a hazard to the 
public, workers, or environment through a 
reasonably foreseeable accidental release 
hazardous materials due to a hose leak or 
connection leak while pumping well 
stimulation treatment fluids 

Class II 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

Class V Class III 

None required. 

Class V 

Impact RSK-3. Substantially increase the 
potential for major oil spills due to ship 
groundings and collisions 

Class III 

None required. 

Class V Class III 

None required. 

Class V 

Impact RSK-4. Create a hazard to the public, 
workers, or environment through a 
reasonably foreseeable accidental pressure 
changes during flowback activity caused by 
blocked pump discharge, sudden change in 
downhole condition, or human error 

Class II 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Class V Class III 

None required. 

Class V 

Impact RSK-5. Generate risks to public 
safety by causing a flammable atmosphere 
in the flowback tank 

Class II 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

Class V Class III 

None required. 

Class V 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact RSK-6. Increase risks to public 
safety by exposing the public to accidental 
crude oil or produced gas releases from 
pipelines 

Class I 

RSK-6a: Increase Inspection of 
Mechanical Integrity 

RSK-6b: Improve Leak Detection 
Capability 

RSK-6c: Reduce Mainline Valve 
SpacingNone available. 

Class V Class III 

None required. 

Class V 

Impact RSK-7. Expose workers and public 
to hazardous levels of airborne silica during 
the use of proppant 

Class II 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

Class V Class III 

None required. 

Class V 

TRANSPORTATION AND TRAFFIC     

Impact TR-1. Generate additional truck 
traffic and disrupt traffic operations 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Impact TR-2. Inadvertently damage road 
rights-of-way 

Class V (Direct) 

Class II (Indirect) 

TR-2a: Repair Roadway Damage 

Class V (Direct) 

Class II (Indirect) 

TR-2a: Repair Roadway Damage 

Class V (Direct) 

Class II (Indirect) 

TR-2a: Repair Roadway Damage 

Class V (Direct) 

Class II (Indirect) 

TR-2a: Repair Roadway Damage 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians  

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Impact TR-4. Transport hazardous 
materials 

Class I Class I Class I Class I 

Impact TR-5. Change air traffic patterns Class V (Direct) 

Class III (Indirect) 

None required. 

Class V 

None required. 

Class V 

None required. 

Class IV 

None required. 

Impact TR-6. Temporarily interfere with 
emergency response 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 

Class V (Direct) 

Class III (Indirect) 

None required. 
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Table 12.2.24-1. Summary of Impacts and Mitigation Measures for Alternative 11 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

UTILITIES AND SERVICE SYSTEMS     

Impact UTL-1. Adversely affect utilities and 
service systems due to population growth 
from project-related development 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 
None required. 

Impact UTL-2. Require new or expanded 
electrical or natural gas infrastructure 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact UTL-3. Exceed existing municipal 
wastewater treatment provider capacities 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact UTL-4. Exceed permitted solid 
waste capacity of landfills 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

1 - Mitigation measures recommended herein are addressed at indirect impacts not caused by well stimulation. The identified measures thus are only model measures that could be followed, likely with some modification, 
in connection with approvals of other projects contributing to indirect effects. 
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12.3 No Future Well Stimulation Practices Outside of Existing Oil 
and Gas Field Boundaries (Alternative 2) 

Under the No Future Well Stimulation Practices Outside of Existing Oil and Gas Boundaries (Alterna-
tive 2), no hydraulic fracturing, acid fracturing, or acid matrix stimulation treatments would be per-
mitted in areas under State jurisdiction outside of the boundaries of existing oil and gas fields and their 
buffer areas, as shown in Figures 5-4, 5-6, and 5-8. While Alternative 2 would prohibit well stimulation in 
areas outside of existing fields and their buffers, it would not prohibit conventional oil and gas explora-
tion and development in these areas. Under this alternative, the project standards for resource protec-
tion (see EIR Section 7.5) would not be implemented. 

As with Alternative 1, this alternative assumes that any action taken by the State to restrict or limit well 
stimulation activities would not be applicable in areas under federal or tribal jurisdiction. Any activity 
that is currently allowed in areas under federal or tribal jurisdiction would continue to be allowed, and 
could increase, stay the same, or decrease in intensity. The current permitting and environmental 
review processes applicable to stimulation activities in areas under federal and tribal jurisdiction would 
continue to apply to new well stimulation projects in those areas, and therefore impacts are assumed to 
be mitigated as appropriate and feasible. The analysis below for this alternative focuses only on activi-
ties in areas under State jurisdiction, and includes the assumption that the analysis of effects in areas 
under federal or tribal jurisdiction would be the same as with Alternative 1. Therefore, effects in areas 
under federal or tribal jurisdiction are not considered in the analysis of this alternative. 

This alternative would require new legislation to revise PRC Sections 3106(b) and 3160(b), which cur-
rently authorize well stimulation treatments in the State without any requirement that such activities 
only occur within established fields. The probable fields where future well stimulations treatments are 
likely to occur under Alternative 2 are in Study Regions 1, 2, and 4. In Study Region 1, well stimulation 
treatments would likely occur only at existing oil fields even without new legislation; therefore, there 
would be no loss of potential production in Study Region 1 due to implementation of this alternative. In 
Study Regions 2 and 4, a portion of the anticipated well stimulation would occur within existing oil and 
gas fields; however, it is possible that some new wells outside of existing fields would be prohibited 
from using well stimulation. Because of this, some potential oil and gas resources would not be accessed 
with implementation of this alternative. It is not possible to quantify the precise amount of oil and gas 
resources that could go untapped. However, because well stimulation would be allowed within existing 
oil and gas fields and their buffers, the amount of resource left untapped would be less than under a 
Statewide ban imposed by the No Future Well Stimulation Treatments Alternative (Alternative 1). As a 
consequence, the amount of oil that would need to be imported to offset any production foregone 
would be less than under Alternative 1; therefore, the indirect effects of Alternative 2 would be less 
than under Alternative 1. 

In addition to an analysis of the alternative itself, the analysis of Alternative 2 highlights how impacts 
under this alternative would be different from impacts under the project. Where no difference is specif-
ically noted, the significance of impacts under the alternative are the same as the impacts under the 
project. 
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12.3.1 Aesthetics 

12.3.1.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 2. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.1 (Aesthetics) and the programmatic evaluation of spe-
cific oil and gas fields addressed in EIR Section 11.1 (Aesthetics). For the purposes of this analysis please 
refer to EIR Sections 10.1.2 and 11.1.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.1.3 and 11.1.3 for a description 
of the affected environment for visual resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.1.4 for details regarding the impact methodology and significance criteria that 
have been used. 

12.3.1.2 Programmatic Level Analysis of the Project 

Under Alternative 2, use of well stimulation technologies would be limited to wells in existing fields; 
wells outside of existing fields in areas under State jurisdiction would be prohibited from using stimula-
tion technologies. As a result, the visual impacts identified for well stimulation would occur only in exist-
ing fields. Under Alternative 2, direct impacts are reduced because wells requiring stimulation to 
produce would not be drilled outside of existing fields. In general, Alternative 2 eliminates potential 
impacts associated with well stimulation in areas outside of existing fields. However, wells could still be 
developed in these areas, but well stimulation would be prohibited. Prohibiting well stimulation in these 
areas would have other direct and indirect effects. It could increase conventional well drilling and the 
use of enhanced recovery techniques in existing fields and require the increased importation of oil from 
foreign or other domestic sources to meet demand. This could increase the intensity of activity at some 
fields. Importation of additional oil would result in direct and indirect impacts from transportation by 
tanker and rail, particularly in Los Angeles, Long Beach, and the San Francisco Bay Area, where extensive 
refining facilities are located. 

For areas outside of existing oil and gas fields, Alternative 2 would be similar to Alternative 1, with stim-
ulation prohibited. Inside of existing fields, Alternative 2 would be similar to the project, with stimula-
tion permitted under existing and proposed regulations. This would be true in all six study regions. The 
out-of-field well stimulation prohibition under Alternative 2 would reduce the geographic areas where 
the visual impacts from stimulation activities would occur. Procedures and impact mitigation measures 
applicable to the project in areas outside of existing fields would not need to be implemented. 

In Study Region 1, well stimulation treatments likely would occur only at existing oil fields, so there 
would be no loss of potential production resulting from prohibiting stimulation outside of existing fields 
as compared to the project. In Study Regions 2, 3, and 4, well stimulation would occur within existing oil 
and gas fields as well; however, development of wells in areas outside of existing fields would be less 
likely if stimulation is prohibited there. This would translate to loss of potential oil and gas reserves that 
may have been recovered had stimulation occurred. The prohibition on out-of-field stimulation also 
could cause indirect effects such as increasing the intensity of activities in existing oil and gas fields. 
Overall, Alternative 2 also could result in a reduction in in-state production and an increase in importa-
tion of oil and gas supplies and products from out of state as compared to the project. Because well 
stimulation would still be allowed in existing oil and gas fields, potential lost future production would be 
less under Alternative 2 than under the No Future Well Stimulation Treatments Alternative (Alterna-
tive 1), which would ban well stimulation statewide. 
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Impact AES-1 Substantially adversely affect scenic vistas 

Under this alternative, any ground disturbance or clearing associated with well stimulation and the 
mobilization of equipment, material, vehicles, and crews would occur only in existing fields and their 
buffers. Prohibiting well stimulation outside of existing fields would result in no alteration to existing 
scenic vistas in these locations and there would be no impact (Class IV) outside of fields. 

In the analysis of the project (see EIR Section 10.1, Aesthetics) it was determined that well stimulation 
activity in an existing field would have a less than significant impact (Class III). This is because well stimu-
lation is a temporary short-term activity, typically does not require earthwork or vegetation removal, 
and at the conclusion of the operation the site would be left largely unchanged from pre-stimulation 
conditions. If the prohibition on stimulation work occurring outside of existing fields leads to an increase 
of such activity within an existing field, this would be a nominal change in the visual environment and 
would be a less than significant impact as well (Class III). 

Banning well stimulation in areas where well stimulation could lead to recovery oil resources would 
result in such potential supplies not being available to meet demand. To meet demand, imports of oil 
would be required to offset the lack of these unrecovered resources. Enroute ship, truck, and rail 
shipments could adversely affect scenic vistas as they pass by, but this would be a transitory effect and 
would be considered less than significant (Class III). However, if the volume of imports were such that 
expanded or new terminals would be required at refineries or transfer points, this could adversely affect 
the localities where the terminals are located. Depending on local conditions, this could result in impacts 
to scenic vistas ranging from significant and unmitigable (Class I) to less than significant (Class III). By 
comparison, Impact AES-1 could be Class III under the project in existing fields and, depending on cir-
cumstances, Class I or II outside of existing fields. 

Impact AES-2 Substantially alter or damage scenic resources 

With stimulation banned outside of existing fields, new areas likely would see little oil and gas develop-
ment activity. This level of activity would likely result in no substantial alteration or damage occurring to 
scenic resources. With the level of drilling outside of existing fields substantially less if well stimulation 
were banned, it is expected that scenic resources could be readily avoided and no impact not occur 
(Class IV). But, because these impacts are site-specific, depending on the location, impacts could range 
from significant and unmitigable (Class I) to less than significant (Class III). 

The indirect effects described for increased drilling and activity at existing fields and from increased 
imports would be as described above for Impact AES-1 and would be less than significant (Class III). If 
expanded or new terminals would be required for increased imports, potential impacts on scenic 
resources could range from significant and unmitigable (Class I) to less than significant with mitigation 
(Class II). 

By comparison, Impact AES-2 could be Class III under the project. However, the project did not require 
expanded or new terminals for imports, which could be the case under Alternative 2. 

Impact AES-3 Substantially degrade the existing visual character or quality of a site and its 
surroundings 

If areas outside of existing oil and gas fields are not explored and developed for hydrocarbon recovery, 
impacts on the existing visual character or quality of a site and its surrounding would not occur, resulting 
in no impact (Class IV). At existing fields, equipment, materials, and vehicles would be mobilized to a 
well pad to conduct stimulation work. As noted, this well stimulation is a short-term activity and the site 
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is left essentially as it appeared prior to stimulation. Consequently, well stimulation activity in an exist-
ing field would have a less than significant impact (Class III). 

If the inability to conduct well stimulation elsewhere led to increasing activity within a field, this would 
not likely be noticeably different from existing conditions and would not lead to a substantial degrada-
tion of the existing character of the location. This would be a less than significant impact (Class III). 
Increased deliveries to refineries of imported oil would somewhat increase ship, road, and rail traffic, 
but this would not substantially degrade the visual character of the routes used or the refinery vicinity, 
as rail and road systems already exist and already carry traffic. This would be a less than significant impact 
(Class III). However, at localities near any new or expanded terminals that may be required by increased 
imports, the impact on the visual character or quality of a site could range from significant and unmiti-
gable (Class I) to less than significant (Class III). 

By comparison, Impact AES-3 could be Class III under the project. 

Impact AES-4 Create new sources of substantial light and glare 

With a prohibition on well stimulation outside of existing fields, few new areas outside of existing oil and 
gas fields are likely to be explored and developed for hydrocarbon recovery. The absence of these activi-
ties would avoid conditions under which there could be new sources of substantial light and glare; there 
would be no impact (Class IV). Within existing fields, vehicles and equipment used during a stimulation 
job could result in reflected light and glare. This would be from surfaces such as windshields or 
unpainted stainless steel tankers, if on site. The distance between off-site viewers and the work site, the 
need for the sun angle and to reflective surface to align in a way that directs light to a viewer, and the 
infrequency with which stimulation would occur result in this being a less than significant impact (Class III). 

Increasing drilling and stimulation activity at an existing field would increase the number of drill rigs and 
vehicles on site. This would potentially create additional sources of light and glare, similar in nature to 
those already occurring. If well drilling were to increase substantially, the frequency and duration of 
working rigs being present at a field would increase, increasing the number of nighttime hours when rigs 
would be operating. This could increase the number of nighttime hours in which lighted rigs are visible 
from offsite. However, any potential sources of light and glare at a site would be present for a limited 
time and would be removed at the conclusion of the operation. Therefore, increased activities at exist-
ing fields would present a less than substantial new source of light and glare. The impact would be less 
than significant impact (Class III). 

If increased imports required expansion or development of terminals, this would introduce additional or 
new sources of light and glare at those locations. With mitigation measures such as those recommended 
in Chapter 10 for Aesthetics, these impacts would be less than significant with mitigation (Class II). 

By comparison, Impact AES-4 could be Class III under the project. However, the analysis of the project 
did not consider a need for new or expanded terminals, whose impact from light and glare would be less 
than significant with mitigation (Class II). 

12.3.1.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

The programmatic discussion for direct and indirect impacts provided in EIR Section 12.3.1.2 above would 
apply to visual resources associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields because 
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Alternative 2 would allow stimulation work in existing fields, which would include the presence of vehicles 
and equipment associated with stimulation work. 

12.3.1.4 Impact Significance Summary 
None of the potential impacts to visual resources identified for the project would occur outside of exist-
ing oil and gas fields. Within existing fields, stimulation activities are temporary and leave a site similar 
to how it appeared before the work was conducted. The potential direct impacts in a field vary from less 
than significant (Class III) to no impact (Class IV). 

However, there would be a secondary impact attributable increases in activity at fields, or increases in 
ship, rail, and tank truck traffic delivering imported oil and gas. Impacts would vary from no impact 
(Class IV) to less than significant (Class III). 

At localities near any new or expanded terminals that may be required by increased imports, the impact 
on the visual character or quality of a site could range from significant and unmitigable (Class I) to less 
than significant (Class III). 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. For indirect effects of this alternative not associated with well stimula-
tion treatment (e.g., those caused by increased importation of oil into California by tanker or rail), the 
mitigation measures proposed herein do not apply directly, but provide models that could be followed 
during project approval processes for various kinds of projects causing or contributing to indirect effects. 

12.3.2 Agriculture and Forestry Resources 

12.3.2.1 Introduction 

This section provides an evaluation of the potential impacts to agriculture and forestry resources associ-
ated with Alternative 2. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.2 (Agriculture and Forestry Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.2 (Agriculture 
and Forestry Resources). For the purposes of this analysis please refer to EIR Sections 10.2.2 and 11.2.2 
for relevant State, federal, and local regulations and standards (as applicable at either a study region or 
field-specific scale), EIR Sections 10.2.3 and 11.2.3 for a description of the affected environment for agri-
culture and forestry resources (as applicable at either a study region or field-specific scale), and EIR Sec-
tion 10.2.4 for details regarding the impact methodology and significance criteria that have been used. 

Under this alternative the project standards for resource protection (see EIR Section 7.5) would not be 
implemented, which would result in greater indirect impacts on agricultural and forestry resources (Impact 
AGF-5, Directly or indirectly impair the use of agricultural land or forest land). Without the Water 
Recycling Standards, there would be an increase in competition for agricultural water supplies, because 
less water would be recycled. In addition, the potential for contamination of agricultural water supplies 
would be increased without implementation the Surface Water Protection Standards and Groundwater 
Protection Standards. 

12.3.2.2 Programmatic Level Analysis of the Project 

By prohibiting well stimulation treatments in areas outside of existing fields and their buffers, while 
allowing treatments inside these areas, there would likely be some loss of oil and gas reserves under 
Alternative 2 compared with the project. This would be because out-of-field areas in the Monterey For-
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mation would not be developed and brought into production. This could cause indirect effects, including 
an increase in the intensity of production at existing oil and gas fields, as well as an increase in activities 
associated with the importation of oil and gas products. However, because well stimulation would be 
allowed within existing oil and gas fields, potential lost future production would be less than would be 
the case under the No Future Well Stimulation Treatments Alternative (Alternative 1) but more than 
under the project. 

Under Alternative 2, impacts outside of existing oil and gas fields would be the same as described for 
Alternative 1 in EIR Section 12.2.2 (Programmatic Level Analysis of Impacts and Mitigation Measures, 
Agriculture and Forestry Resources) for Impacts AGR-1 through AGF-5. No direct impacts would occur 
(Class IV) and indirect impacts would be both beneficial in areas where fewer agriculture and forestry 
resources would be affected (Class V), or potentially significant if additional conventional wells are 
drilled as a result of not using well stimulation techniques in areas outside of existing fields and their 
buffers. Implementation of the mitigation measures below would reduce all impacts to a less than signif-
icant level (Class II). Where mitigation would be imposed on oil and gas drilling operations outside of 
existing oil and gas fields, the measures developed in this EIR would have to be adapted to project 
approvals other than well stimulation treatment permits. 

Under Alternative 2, impacts associated with stimulation activities within existing oil and gas fields would 
be the same as those described in EIR Section 10.2 (Agriculture and Forestry Resources). As explained in 
that section, implementation of the mitigation measures below would reduce all impacts to a less than 
significant level (Class II). However, were conventional well drilling and enhanced recovery to occur 
more extensively in existing fields, the severity of impacts would be greater under Alternative 2 than 
under the project, even though the impacts remain Class II. Where impacts are the result of intensified 
drilling rather than well stimulation, the mitigation measures set forth below would have to be adapted 
to project approvals other than well stimulation treatment permits. This would not apply at Wilmington 
Oil and Gas Field, where there are no agricultural or forest lands, and would apply only nominally at 
Inglewood Oil and Gas Field, where forest resources are located in a part of the field buffer. Applicable 
mitigation measures include: 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-1c Compensate for Loss of Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-2a Ensure Compatibility with Agricultural Zoning. (Full text in EIR Section 10.2.5.) 

MM AGF-2b Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act Con-
tracts. (Full text in EIR Section 10.2.5.) 

MM AGF-3a Ensure Compatibility with Zoning for Forest and Timberland. (Full text in EIR Section 
10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 
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MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

12.3.2.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

12.3.2.3.1 Wilmington Oil and Gas Field 

Because the Wilmington Oil and Gas Field is an existing field, well stimulation activities would be allowed. 

Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field does not contain any mapped farmland, so no direct or indirect impacts 
would occur to agriculture (Impacts AGR-1 and AGF-2)(Class IV). Likewise, the Inglewood Oil and Gas 
Field is not zoned for forest land or timberland, therefore, Impact AGF-3 would not occur (Class IV). 

Because the Inglewood Oil and Gas Field is an existing field, well stimulation activities would be allowed 
and there are 7.6 acres of forest land within a 0.25-mile buffer surrounding the field. Impacts associated 
with stimulation activities for the Inglewood Oil and Gas Field for Alternative 2 would be the same as those 
described in EIR Section 10.2 (Agriculture and Forestry Resources) for Impacts AGF-4 (Result in the loss 
of forest land or conversion of forest land to non-forest use) and AGF-5 (Directly or indirectly impair the 
use of agricultural land or forest land). Implementation of Mitigation Measures AGF-4a, AGF-4b, AGF-4c, 
AQ-2c, BIO-2a, HAZ-1a, GW-4b, SWR-1a, SWR-2a, SWR-3a, and TR-1a would reduce the majority of 
potential environmental impacts, including conversion of forest land to a non-forest use, to a less than 
significant level through resource protection measures and compensation (Class II). 

12.3.2.3.2 Sespe Oil and Gas Field 

Because the Sespe Oil and Gas Field is an existing field, well stimulation activities would be allowed. It is 
expected the level of drilling and stimulation would be similar or slightly greater than what would occur 
under the project, because other oil and gas areas that require well stimulation for production would no 
longer be available to developers. Therefore, the Alternative 2 would not reduce impacts on agricultural 
and forestry resources within the Sespe Oil and Gas Field. There would be impacts related to construc-
tion of new well pads and associated facilities for projects dependent on well stimulation treatments. 
There would also be potential impacts on agricultural water quality or water supplies. See EIR Section 
11.2 (Agriculture and Forestry Resources) for a detailed discussion. 
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12.3.2.4 Impact Significance Summary 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts are the result of intensified drilling rather than well stim-
ulation, the mitigation measures would have to be adapted to project approvals other than well stimula-
tion treatment permits. 

12.3.3 Air Quality 

12.3.3.1 Introduction 

This section provides an evaluation of the potential impacts to air quality associated with Alternative 2. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.3 (Air Quality) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.3 (Air Quality). For the purposes of this analysis please refer to 
EIR Sections 10.3.2 and 11.3.2 for relevant State, federal, and local regulations and standards (as applic-
able at either a study region or field-specific scale), EIR Sections 10.3.3 and 11.3.3 for a description of 
the affected environment for air quality (as applicable at either a study region or field-specific scale), 
and EIR Section 10.3.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.3.3.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Impact AQ-1 Conflict with or obstruct implementation of an applicable air quality plan 

This alternative would restrict future oil and gas activity by halting well stimulation activities except for 
within existing oil and gas fields. This would avoid the emissions during well stimulation treatments that 
could otherwise occur outside of existing fields, and it would also lead to a decrease in California oil pro-
duction. This could lead to fewer indirect impacts of new conventional wells and less well abandonment 
than Alternative 1, as existing fields could use well stimulation treatments. 

The decrease in California production is not quantifiable (EIR Section 8.3.2). The replacement supply 
would increase the activity of tanker ships delivering foreign oil to California via ports and marine termi-
nals in Los Angeles, Long Beach, and the San Francisco Bay Area, and it would increase the activity of rail 
trains hauling crude oil primarily from North Dakota and Canada. In-state emissions from oil and gas 
production would could occur at lower levels; however, these emissions would be offset by increasing 
levels of emissions from tanker ships and locomotives delivering crude to California and from terminal 
facilities necessary to offload and handle the imports. The resulting levels of emissions from tanker 
ships, locomotives, and terminal facilities in Alternative 2 would remain at levels potentially inconsistent 
with the forecasts of air quality plans, as with the project, resulting in a potential conflict with local air 
quality plans. Each local air district, especially SCAQMD and BAAQMD, would need to assess the poten-
tial growth in activity and emissions from ocean-going vessels and trains to ensure that these mobile 
sources are accurately reflected in inventories. 

Mitigation identified for the project would apply to well stimulation treatments within existing fields, 
and comparable mitigation would also need to be developed or adapted for the increased emissions 
marine vessels and trains that import oil and gas and for new facilities to deliver imports. The mobile 
sources and facilities that handle imports fall under the jurisdiction of the ARB, local air districts, and 
counties and cities with land use authority, and these agencies would need to identify any necessary 
mitigation. Because DOGGR cannot require local air districts to update planning inventories or establish 
specific rules for sources related to oil and gas importation, this impact would be a Class I: Significant 
and Unavoidable Impact. 
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Alternative 2 is worse than the project for Air Quality impacts. Increased levels of emissions would occur 
from tanker ships and locomotives delivering crude to California and from terminal facilities necessary 
to offload and handle the imports (Class I). Fewer indirect impacts would be associated with new 
conventional wells and abandonment activities than in Alternative 1. 

MM AQ-1a  Improve Air Quality Planning Inventories and Local Control Measures. (Full text in EIR 
Section 10.3.5.) 

MM AQ-1b  Improve the Methodologies and Emission Factors Used in Inventory Development. 
(Full text in EIR Section 10.3.5.) 

Impact AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality 
standard or contribute substantially to an existing or projected air quality violation 

The increased levels of criteria air pollutant emissions caused by tanker ships, rail transport, and termi-
nals for offloading crude may exceed general mass-based emission thresholds of a local air district. Miti-
gation regarding well stimulation treatments would be applicable within existing fields, and comparable 
mitigation would also need to be developed or adapted for mobile sources and facilities that import oil 
and gas to reduce emissions from marine and rail terminals. The mobile sources and facilities that handle 
imports fall under the jurisdiction of the ARB, local air districts, and counties and cities with land use 
authority, and these agencies would need to identify any necessary mitigation. Because DOGGR cannot 
be certain that the degree of mitigation would reduce emissions to levels that would not exceed local air 
district thresholds, this impact would be a Class I: Significant and Unavoidable Impact. 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2c  Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

Impact AQ-3 Expose sensitive receptors to substantial pollutant concentrations 

Emissions from marine and rail terminals would have the potential to expose sensitive receptors to sub-
stantial pollutant concentrations depending on site-specific conditions. Mitigation identified for well 
stimulation treatments would be applicable, and comparable mitigation would also need to be devel-
oped or adapted for mobile sources and facilities that import oil and gas to reduce the levels of TACs 
from marine and rail terminals. Because DOGGR cannot be certain that feasible mitigation would need 
to subject the sources to sufficient controls so that activities would not expose sensitive receptors to sub-
stantial pollutant concentrations. However, because there is no way of knowing how marine and rail ter-
minals would implement the mitigation, this impact would remain Class I: Significant and Unavoidable. 

MM AQ-3a Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls. (Full text in EIR Section 
10.3.5.) 

MM AQ-3b Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use Compati-
bility. (Full text in EIR Section 10.3.5.) 
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Impact AQ-4 Create objectionable odors affecting a substantial number of people 

Emissions from marine and rail terminals would have the potential to create objectionable odors depend-
ing on site-specific conditions. Mitigation identified for well stimulation treatments would be applicable, 
and comparable mitigation would also need to be developed or adapted for mobile sources and facilities 
that important oil and gas to reduce potential odor impacts from marine and rail terminals. Because 
site-specific conditions may result in occasionally unavoidable odor annoyances and universal imple-
mentation of odor minimization strategies would not be certain, this impact would be a Class I: Signifi-
cant and Unavoidable Impact. 

MM AQ-4a Prepare and Implement an Odor Minimization Plan. (Full text in EIR Section 10.3.5.) 

MM AQ-4b Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility. (Full 
text in EIR Section 10.3.5.) 

12.3.3.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 2, these existing fields would be subject to the same potential impacts and mitigation 
measures as described for the project (EIR Section 11.3.5). Emissions associated with existing well stimu-
lation treatments at the Wilmington and Sespe would occur at a similar or slightly reduced level and 
would be within the level of activity assumed by the air quality plan. New well stimulation treatments at 
the Inglewood Oil and Gas Field would be subject to the same potential air quality impacts and would 
require the same mitigation measures as described for the project (EIR Section 11.3.5). Because each new 
well stimulation treatment operation creates “new” emissions, which could be potentially significant, 
mitigation would be necessary. Although Impact AQ-1 would be a Class III: Less Than Significant Impact, 
the remaining air quality impacts would occur as shown in EIR Section 10.3.5 (Impacts Common to All 
Study Regions). Mitigation measures identified for Impact AQ-2, Impact AQ-3, and Impact AQ-4 would be 
applicable within each field, and the resulting impacts after implementing mitigation would be signifi-
cant and unavoidable (Class I). 

12.3.3.4 Impact Significance Summary 

Alternative 2 is worse than the project for Air Quality impacts. Although some emissions related to well 
stimulation treatments would be avoided outside of existing fields, emission increases would occur due 
to crude transport and offloading. Each of the air quality impacts due to well stimulation treatments would 
be as described for the project, although new areas would limited. Additional emission increases would 
occur due to crude importation or an increase in the intensity of operations in fields to maintain produc-
tion levels. Emissions associated with these indirect effects would cause air quality impacts described 
above. 

12.3.4 Biological Resources: Terrestrial Environment 

12.3.4.1 Introduction 

This section provides an evaluation of the potential impacts to terrestrial biological resources associated 
with Alternative 2. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.4 (Biological Resources: Terrestrial Environ-
ment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.4 (Bio-
logical Resources–Terrestrial Environment). For the purposes of this analysis please refer to EIR Sections 
10.4.2 and 11.4.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.4.3 and 11.4.3 for a description of the affected 
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environment for terrestrial biological resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.4.4 for details regarding the impact methodology and significance criteria that 
have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, compared to the project, there would be the potential for an increase in oil and 
gas development and associated well stimulation in biologically sensitive areas, slightly greater habitat 
loss without setbacks from perennial surface water, an increase in water usage that could affect fish and 
wildlife habitat (due to less water recycling), and an increase in the potential for contamination of water 
supplies that could affect biological resources. 

12.3.4.2 Programmatic Level Analysis of the Project 

Under Alternative 2, direct impacts within existing oil and gas fields would be the same as under the 
project. Indirect impacts would be similar to, but less than, indirect impacts under Alternative 1. Impact 
criteria and mitigation measures for Alternative 2 are the same as those listed in EIR Section 12.2.4 for 
Alternative 1. 

Special-status biological resources may be found within existing oil and gas fields, but tend to be more 
abundant elsewhere. There is a potential for adverse impacts from oil and gas production both within 
and outside of existing fields, even without well stimulation treatments. Most of the potential impacts 
to terrestrial biological resources result from land use alterations and other surface impacts of oil and 
gas production. These impacts may result from well siting, drilling, and operation, regardless whether 
well stimulation treatments are applied. Depending on specific locations of future well stimulation activ-
ities within or outside existing oil and gas fields, the potential impacts to biological resources may be sig-
nificant and unavoidable. Depending on specific locations of future well stimulation activities, even with 
these activities located on consolidated well pads, the potential impacts to biological resources may 
range from Class I (significant and unavoidable) to Class III (less than significant). Due to the unknown loca-
tions of future well stimulation activities, this analysis presumes a “reasonable worst case” level of state-
wide impacts from well stimulation, which generally are Class I or Class II. However, Alternative 2 would 
substantially reduce the expected overall impacts of well stimulation activities statewide by limiting 
those activities to existing oil and gas fields. Future well stimulation would not occur outside the existing 
fields; thus the overall direct effects to biological resources would more limited than under the project. 

Under Alternative 2, both direct and indirect impacts to biological resources may be significant and 
unavoidable (Class I). This would apply to all the biological resources impact criteria BIOT-1 through 
BIOT-6 (addressing impacts to plants, fish, and wildlife and their habitats and natural communities) and 
BIOT-10 (greenhouse gas effects and consequent impacts to biological resources) below. In contrast, 
Impacts BIOT-8 and BIOT-9 (addressing conflicts with conservation policies and planning) are Class II 
impacts under this alternative (and under the project). Where the projects causing indirect effects do 
not require well stimulation treatment permits, similar measures would have to be imposed on other 
types of project approvals. 

Mitigation Measures BIOT-1a through BIOT-9a would reduce these impacts, but some impacts may 
remain significant even after mitigation. Mitigation Measures GW-1a, GW-1b, GW-4a, GW-4b, SWR-1a, 
SWR-2a and SWR-3a Additional mitigation measures or other conditions may be required under other 
regulatory programs including but not limited to CESA, ESA, state and federal regulation of waters of the 
State and waters of the U.S. 
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12.3.4.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 2, well stimulation treatments within existing oil and gas fields, including the Wilming-
ton, Inglewood, and Sespe fields would be permitted, subject to DOGGR regulation. The impacts and 
mitigation measures for the Wilmington, Inglewood, and Sespe fields would be the same as described in 
EIR Section 11.4. Several impacts that would remain Class I for the presumed “reasonable worst case.” 
Potential “reasonable worst-case” impacts to biological resources would be Class I for Impacts BIOT-1 
through BIOT-6 and BIOT-7 (Sespe field only); Class II for Impacts BIOT-8 and BIOT-9; and Class III for 
Impacts BIOT-7 (for the Wilmington and Inglewood fields) and BIOT-10 (as they would be under the 
project). The indirect impacts described in Alternative 1 would be reduced under Alternative 2. Impacts 
would be reduced by Mitigation Measures BIOT-1a through BIOT-9a. Additional mitigation measures or 
other conditions may be required under other regulatory programs. 

12.3.4.4 Impact Significance Summary 

Alternative 2 would reduce the potential direct impacts to terrestrial biological resources in all study 
regions outside of existing oil and gas fields compared with the project. Within existing oil and gas fields, 
impacts would be essentially the same as those of the project. Under Alternative 2 there may be some 
indirect impacts associated with either existing oil and gas field abandonment or intensified well drilling 
and production that would be considered significant and unavoidable. Programmatic Impacts may still 
be significant even with the implementation of recommended mitigation (Class I). As with Alternative 1, 
some impacts to the Inglewood Oil and Gas Field and the Sespe Oil and Gas Field would also be Class I. 
Some Impacts to the Wilmington Oil and Gas Field would be Class II. 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts are the result of intensified drilling rather than well stim-
ulation, the mitigation measures would have to be adapted to project approvals other than well stimula-
tion treatment permits. 

12.3.5 Biological Resources: Coastal and Marine Environment 

12.3.5.1 Introduction 

This section provides an evaluation of the potential impacts to marine biological resources associated 
with Alternative 2. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.5 (Biological Resources: Coastal and Marine 
Environment). For the purposes of this analysis please refer to EIR Sections 10.5.2 and 11.5.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.5.3 and 11.5.3 for a description of the affected environment for marine 
biological resources (as applicable at either a study region or field-specific scale), and EIR Section 10.5.4 
for details regarding the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, well stimulation activities would potentially be allowed in Marine Protected Areas, 
as well as closer to waterways, which would increase the potential for spills to enter waterways and 
impact water quality and associated marine biological resources. 
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12.3.5.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Under Alternative 2, there are potential impacts to coastal and marine biological resources could occur 
due to accidental spill or well stimulation activities, but such impacts would be limited to existing oil and 
gas boundaries. 

Offshore well stimulation activities in Study Region 1 are mainly from the THUMS Islands and offshore 
platforms. Horizontal directional drilling (HDD) activities associated with well stimulation could affect 
some marine resources within the sediment, such as polycheate worms, by crushing them during drilling 
operations, but these species are high in abundance and widespread. In addition, there would be an 
increase in barge trips to transport hydraulic fracturing equipment to the THUMS Islands, so there could 
be an increase in the potential for accidental spills from a collision due to increased vessel traffic in the 
vicinity of the THUMS Islands. However, with the implementation of current regulations (existing Title 14 
regulations and the existing State and federal regulations, as described in EIR Section 10.6.2) and DOGGR’s 
proposed permanent regulations (Sections 1782, 1783.1, 1784.1 and 1784.2, 1785 as described in EIR Sec-
tion 2.2.2), these impacts would be less than significant (Class III). Indirect impacts related to intensifica-
tion of oil and gas activities without well stimulation would also be Class III, but would be reduced com-
pared with Alternative 1. 

12.3.5.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Impacts for the Wilmington Oil and Gas Field would be the same as described above for general coastal 
and marine impacts of Alternative 2. 

12.3.5.4 Impact Significance Summary 

Under Alternative 2, direct impacts would only potentially occur within existing oil and gas fields, com-
pared to Alternative 1 (No Future Well Stimulation Treatments), where no impacts would occur due to 
no well stimulation activity. The types of indirect impacts described under Alternative 1 would be 
reduced, but may still occur. Both direct and indirect impacts would be Class III. 

12.3.6 Coastal Processes and Marine Water Quality 

12.3.6.1 Introduction 

This section provides an evaluation of the potential impacts to coastal processes and marine water quality 
associated with Alternative 2. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.6 (Coastal Processes and Marine 
Water Quality). For the purposes of this analysis please refer to EIR Sections 10.6.2 and 11.6.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.6.3 and 11.6.3 for a description of the affected environment for coastal 
processes and marine water quality (as applicable at either a study region or field-specific scale), and EIR 
Section 10.6.4 for details regarding the impact methodology and significance criteria that have been 
used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, well stimulation activities would potentially be allowed in Marine Protected 
Areas, as well as closer to waterways, which would increase the potential for spills to enter waterways 
and impact marine water quality. 
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12.3.6.2 Programmatic Level Analysis of the Project 

Under the No Future Well Stimulation Treatments Outside Existing Oil and Gas Fields Alternative, direct 
impacts within existing oil and gas fields would be the same as those of the project. Outside of existing 
oil and gas fields there may be indirect impacts from intensification of oil and gas drilling that does not 
use well stimulation and an intensification of impacts due to transportation of imported petroleum by 
ship. 

Under Alternative 2, there is no risk of impacts from well stimulation activities outside of existing fields. 
But hydrocarbon spills could still occur with indirect impacts of additional conventional wells. Tsunami risks 
resulting from intensified conventional wells would also accrue. Impacts are the same as for the project. 

The impacts addressed for coastal processes and marine water quality are: 

 Impact CPMWQ-1: Change marine water chemical composition with respect to known hazardous sub-
stances; or the measured water temperature, salinity, conductivity, or turbidity 

 Impact CPMWQ-2: Change the velocity or direction of ocean currents 

 Impact CPMWQ-3: Change the velocity or direction of coastal and ocean winds 

 Impact CPMWQ-4: Change the direction, size, or period of ocean waves 

 Impact CPMWQ-5: Increase the risk of tsunamis 

Direct and indirect impacts would be roughly similar to those discussed for the project in EIR Section 
10.6.5. These impacts were Class II for water quality (Impact CPMWQ-1), and ocean currents (Impact 
CPMWQ-2), and tsunami risk (Impact CPMWQ-5) with the implementation of recommended mitigation 
(listed in EIR Section 10.6.5). The potential severity of impacts under Alternative 2 is the same as with 
the project. However, because Alternative 2 mandates that new projects originate only from existing 
boundaries, and offshore petroleum fields in Southern California are known to be in a state of produc-
tion decline, the implication is that fewer petroleum operations in the future would take place offshore 
under this alternative. With fewer operations offshore, the likelihood and quantities of impacts to coastal 
and marine waters would decrease. Therefore, Alternative 2 would have fewer impacts to coastal pro-
cesses and marine water quality compared with the project. However, the predicted intensification of 
non-fracturing projects and of imports would still occur, and therefore it is likely more impacts would 
occur inland away from the coast. 

Like the project, Alternative 2 Impacts related to ocean winds (Impact CPMWQ-3) would be Class III, and 
impacts related to ocean waves (Impact CPMWQ-4) would be Class IV, as discussed in EIR Section 10.6.5. 
Impacts related to tsunami risk are difficult to quantify, as explained in EIR Section 10.6.5. Since some 
offshore operations not involving well stimulation would continue under Alternative 2, the risk of 
tsunami damage would still be present, and as explained in EIR Section 10.6.5, it would be very difficult 
to assess or compare this risk numerically. The risk is estimated to be less for Alternative 2 than for the 
project, but because of the difficulties in trying to quantify this risk, the impact conclusion is the same as 
for the project. 

12.3.6.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields and well stimulation activities 
would be allowed at these wells under Alternative 2. It is expected the level of drilling and stimulation 
would be similar or slightly greater than what would occur under the project. Because other oil and gas 
areas outside of existing fields that would require well stimulation for production would no longer be 
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available to developers, there could be an increase in drilling and stimulation in existing fields. As 
mature fields, the number of new wells under Alternative 2 would not be expected to increase dramat-
ically over existing levels of activity. 

Since the Inglewood and Sespe Oil and Gas Fields are inland and well away from the coast, the analysis 
of the alternative on coastal processes and marine water quality does not apply. Impacts to coastal pro-
cesses and marine water quality at the Wilmington Oil and Gas Field would be the same as for the 
project, see EIR Section 11.6.5. 

12.3.6.4 Impact Significance Summary 

Direct impacts from Alternative 1 would be reduced outside of existing oil and gas fields compared with 
the project. Within existing oil and gas fields, direct impacts would the same as for the project. Indirect 
impacts triggered by possible intensification of drilling and production activities that do not involve well 
stimulation outside of existing oil and gas fields, including transportation impacts resulting from intensi-
fied imports, would be less than, but similar to, those of Alternative 1. 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts are the result of projects other than well stimulation, the 
mitigation measures would have to be adapted to project approvals other than well stimulation treat-
ment permits. 

12.3.7 Commercial and Recreational Fishing 

12.3.7.1 Introduction 

This section provides an evaluation of the potential impacts to commercial and recreational fishing 
associated with Alternative 2. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.7 (Commercial and Recreational 
Fishing). For the purposes of this analysis please refer to EIR Sections 10.7.2 and 11.7.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.7.3 and 11.7.3 for a description of the affected environment for commercial and 
recreational fishing (as applicable at either a study region or field-specific scale), and EIR Section 10.7.4 
for details regarding the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, well stimulation activities would potentially be allowed in Marine Protected 
Areas, as well as closer to waterways, which would increase the potential for spills to enter waterways 
and impact water quality and fisheries. 

12.3.7.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Under Alternative 2, well stimulation actions would continue to be conducted at existing oil and gas 
facilities, including offshore platforms located in State waters. As described in EIR Section 10.5.5, HDD 
techniques would be used for well stimulation and some interference with commercial and recreation al 
fishing could occur. For example, some recreational anglers could be temporarily precluded from shore 
fishing by the HDD staging location. In addition, because well stimulation at the THUMS Islands would 
require adding more barge traffic to transport equipment and personnel, the chance of an accidental 
spill as a result of a vessel collision may be increased. However, safety protocols in the Ports within Study 
Region 1 are in place to prevent an accidental collision and subsequent spills from occurring. DOGGR’s 
proposed regulations also address these potential impacts (i.e., Sections 1782, 1783.1, 1784.1 and 
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1784.2, 1785 as described in EIR Section 2.2.2). Therefore, under Alternative 2, no direct significant 
impacts would occur to commercial or recreational fishing in Study Region 1 (Class III). Indirect impacts 
related to intensification of oil and gas activities without well stimulation would also be Class III, but 
would be reduced compared with Alternative 1. 

In Study Regions 2 and 3, well stimulation activities could displace recreational anglers from accessing a 
small portion of shore-based fishing grounds, as well as areas near offshore platforms. The impact of the 
activities could last hours to days with a temporary and localized effect over a discrete area and the 
amount of available areas to fish is considerable compared to the small excluded fishing area. Therefore, 
under Alternative 2, no direct significant impacts would occur to commercial or recreational fishing in 
Study Region 2 (Class III). 

12.3.7.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Impacts for the Wilmington Oil and Gas Field would be the same as described above for general recrea-
tional and commercial fishing impacts of Alternative 2. 

12.3.7.4 Impact Significance Summary 

Direct and indirect impacts would be Class III. 

12.3.8 Cultural Resources 

12.3.8.1 Introduction 

This section provides an evaluation of the potential impacts to cultural resources associated with Alter-
native 1. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.8 (Cultural Resources) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.8 (Cultural Resources). For the purposes of 
this analysis please refer to EIR Sections 10.8.2 and 11.8.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.8.3 and 
11.8.3 for a description of the affected environment for cultural resources (as applicable at either a 
study region or field-specific scale), and EIR Section 10.8.4 for details regarding the impact methodology 
and significance criteria that have been used. 

12.3.8.2 Programmatic Level Analysis of the Project 

For purposes of this analysis the following impacts are addressed: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, 
and objects of cultural patrimony 

 Impact CUL-4: Affect cultural landscapes 

Under Alternative 2 potential surface and subsurface disturbances associated with well stimulation treat-
ments would be limited to existing oil and gas fields and their buffer areas. Mitigation Measures CUL-1a 
through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural Resources, Impact Analysis and Mitigation 
Measures), would be expected to reduce these effects, but cannot guarantee that they would be entirely 
avoided. Where similar impacts would be the result of new drilling activities outside existing fields 
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rather than well stimulation within existing fields, these measures would have to be adapted to project 
approvals other than well stimulation treatment permits. The scale of oil and gas development within 
existing fields, the constraints imposed by other environmental resources, and the possibility that some 
buried resources would remain unidentified until ground disturbance begins, makes avoidance of all sig-
nificant effects unlikely. Therefore, these impacts would be considered significant and unavoidable 
(Class I). It is noted, however, that the geographic extent of these impacts would be substantially 
lessened in comparison to the project. The number of cultural resources affected by Alternative 2 would 
likely be fewer than for the project, due to the reduced geographic extent of surface and subsurface 
disturbances. 

While the footprint of Alternative 2 is smaller than that of the project in areas that are likely to be sensi-
tive for cultural resources, Alternative 2 does not incorporate the project standards for Resource Protec-
tion (see EIR Section 7.5 (Description of the Project, project standards for Resource Protection)) that 
restrict well stimulation activities from operating near surface water or critical habitats. Thus, it could 
potentially increase impacts to cultural resources inside of existing oil and gas fields (see Appendix F). 

12.3.8.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

While Alternative 2 would likely reduce impacts to cultural resources outside of existing oil and gas fields, 
this alternative may result in increased development with existing fields. Therefore cultural resources 
within existing fields may be subject to increased impacts when compared to the project. 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

The cultural resources associated with the Wilmington, Inglewood, and Sespe Oil and Gas Fields are 
detailed in EIR Section 11.8 (Cultural Resources). Mitigation Measures CUL-1a through CUL-1j, as detailed 
in EIR Section 11.8.5 (Cultural Resources, Impact Analysis and Mitigation Measures), would likely reduce 
these effects to less than significant but cannot guarantee they would be entirely avoided. Therefore, 
impacts to cultural resources are considered significant and unavoidable (Class I). 

12.3.8.4 Impact Significance Summary 

Alternative 2 would reduce the potential impacts to cultural resources in all study regions because the 
overall footprint of well stimulation disturbances would be reduced in comparison to the project. Mitiga-
tion Measures CUL-1a through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural Resources, Impact 
Analysis and Mitigation Measures) and EIR Section 11.8.5 (Cultural Resources, Impact Analysis and Miti-
gation Measures), or similar measures adapted to approvals other than well stimulation treatment per-
mits, would reduce these effects, but cannot guarantee they would be entirely avoided. Potential impacts 
are therefore considered significant and unavoidable (Class I). 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.3.9 Paleontological Resources 

12.3.9.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 1. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.9 (Paleontological Resources) and the programmatic eval-
uation of specific oil and gas fields addressed in EIR Section 11.9 (Paleontological Resources). For the 
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purposes of this analysis please refer to EIR Sections 10.9.2 and 11.9.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.9.3 and 11.9.3 for a description of the affected environment for paleontological resources (as applicable 
at either a study region or field-specific scale), and EIR Section 10.9.4 for details regarding the impact 
methodology and significance criteria that have been used. 

12.3.9.2 Programmatic Level Analysis of the Project 

The impact criterion applicable to Alternative 2 is: 

 Impact PALEO-1: Destroy or disturb surface or near-surface significant paleontological resources 

Table 10.9-8 in EIR Section 10.9 provides a summary table of the geologic units in each study region that 
have the potential to bear significant paleontological resources. 

Under Alternative 2, no new ground disturbing would occur in areas of the State that do not already 
have disturbances associated with oil and gas development. Therefore, the geographic extent of poten-
tial impacts to paleontological resources would be substantially lessened in comparison to the project, 
and the risk of adverse impacts would be correspondingly reduced. Within existing oil and gas fields, 
new earth disturbing associated with oil and gas well stimulation treatments would have the potential 
to impact paleontological resources; however, Alternative 2 reduces the overall amount of ground dis-
turbance that could result in Class II impacts to paleontological resources. Implementation of Mitigation 
Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9.2 (No Future Well Stimula-
tion Practices Alternative (Alternative 1), programmatic level analysis for paleontological resources) and 
detailed in EIR Section 10.9.5 would be expected to reduce Impact PALEO-1 to less than significant 
(Class II) because the mitigation measures would allow for the recovery, preparation, analysis, and cura-
tion of the paleontological resources that may be made available for future scientific studies, which may 
result in important taphonomic, taxonomic, phylogenetic, paleoecologic, stratigraphic, or biochronological 
discovery. Where similar impacts would be the result of new drilling activities either inside or outside exist-
ing fields rather than well stimulation within existing fields, these measures would have to be adapted 
to project approvals other than well stimulation treatment permits. 

12.3.9.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington and Sespe Oil and Gas Fields 

Paleontological resources associated with the Wilmington and Sespe Oil and Gas Fields are summarized 
in EIR Section 12.2.9.2 (No Future Well Stimulation Treatments Alternative, Paleontological Resources). 
Portions of both fields have been determined to have a paleontological resource potential (i.e., sensi-
tivity) ranging from low to high, and the likelihood of impacting scientifically significant vertebrate fossils 
is therefore high. However, with implementation of Mitigation Measures PALEO-1a through PALEO-1h, 
as summarized in EIR Section 12.2.9.2 (No Future Well Stimulation Practices Alternative (Alternative 1)) 
and detailed in EIR Section 10.9.5, impacts would be less than significant (Class II). 

Inglewood Oil and Gas Field 

Much of the Inglewood Field is underlain at depth by geologic units with a proven potential to yield sig-
nificant paleontological resources, and the likelihood to encounter significant fossils at relatively shallow 
depth as a result of Alternative 2 would be low to high, contingent on the location of ground disturbing 
activities. Under Alternative 2, future well stimulation treatments within the field’s boundaries and its 
buffer areas would be continue to be allowed and there would be a continued risk of adverse impacts. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.3-19 Final EIR 

With application of Mitigation Measures PALEO-1a through PALEO-1h, impacts would be less than signif-
icant (Class II). 

12.3.9.4 Impact Significance Summary 

The No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boundaries Alternative 
would reduce the potential impacts to paleontological resources in all study regions because the overall 
footprint of well stimulation earth disturbances would be reduced compared to the project. Any new 
ground disturbances related to future oil and gas well stimulation treatments that would result in 
adverse impacts to paleontological resources in existing oil and gas fields would be less than significant 
(Class II) with implementation of Mitigation Measures PALEO-1a through PALEO-1h, as detailed in EIR 
Section 10.9.5 (Paleontological Resources, Impact Analysis and Mitigation Measures). For similar impacts 
occurring either outside or inside existing fields due to new drilling activities, similar measures would 
have to be adapted to approvals other than well stimulation treatment permits. 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.3.10 Environmental Justice 

12.3.10.1 Introduction 

This section provides an evaluation of the potential impacts to environmental justice associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.10 (Environmental Justice) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.10 (Environmental Justice). For the 
purposes of this analysis please refer to EIR Sections 10.10.2 and 11.10.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.10.3 and 11.10.3 for a description of the affected environment for environmental justice (as applic-
able at either a study region or field-specific scale), and EIR Section 10.10.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.3.10.2 Programmatic Level Analysis of the Project 

Alternative 2 would prohibit well stimulation in areas outside of existing fields and a buffer area immedi-
ately around them. This would eliminate possible environmental justice impacts related to well stimula-
tion impacts in areas with minority or low-income populations of concern are located in areas outside of 
existing fields. However, well stimulation treatments would continue to be allowed within existing oil 
and gas fields. Therefore, the potential would exist for impacts from well stimulations to disproportion-
ately affect minority or low-income populations living in or adjacent to existing fields. This would be sim-
ilar to the project. 

At existing fields, the project would not introduce new types of environmental impacts not already 
occurring from current well drilling, extraction, and stimulation treatments. However, Alternative 2 
would concentrate and increase the number of wells stimulated within existing oil fields that may con-
tain a disproportionate number of minority or low-income populations living adjacent. 

Should a disproportionate amount of well stimulation activities occur adjacent to minority or low-income 
populations and if these activities result in significant environmental impacts, environmental justice 
impacts could be significant and unavoidable. The likelihood of this occurring is unknown at this time. 
Therefore, the potential for environmental justice impacts from well stimulation occurring within the 
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field remains, and Mitigation Measure EJ-1a (Track Characteristics of Affected Populations in the Vicinity 
of Well Stimulation Treatments) is proposed for Alternative 2. The implementation of Mitigation Mea-
sure EJ-1a would allow DOGGR and/or the local jurisdiction to track the locations of well stimulation 
applications and identify whether there are significant impacts and whether these are disproportion-
ately falling on populations of concern. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 

Limiting well stimulation to existing fields may result in less oil and gas being produced in-state, as exist-
ing reserves dwindle. To make up for potential production foregone by not conducting well stimulation, 
some existing fields could increase their amount of conventional drilling and production, and additional 
oil and gas imports from out of state would occur. Field abandonment would not adversely affect popu-
lations of concern. Increasing the density of wells in an existing field and increasing enhanced recovery 
activities could increase impacts to nearby populations. However, the increased level of activity would 
not be expected to be substantial, because wells in existing fields typically are already spaced to effec-
tively recover reserves and new wells would be expected to be located on or between existing pads. 

Increased ship, rail, and truck traffic hauling imported oil and gas to refineries would increase traffic 
through communities located on transportation corridors. In particular, the increased rail traffic would 
increase use of rail corridors between the source fields and California refineries. There are potentially 
significant indirect impacts associated with transport of oil by rail. Communities along these may be dis-
proportionately comprised of minority and low-income populations. It is likely that increased rail 
imports of oil would increase the risk of accidents and leaks occurring in these communities. This would 
be a significant impact and no mitigation is identified that would make it less than significant. This is a 
significant new environmental justice impact when compared to the project. Unlike the project, mitiga-
tion could not be included to avoid siting of ship, rail, and truck traffic hauling imported oil and gas to 
refineries. These refinery facilities and transportation infrastructure are already in place and thus cannot 
be sited differently or in ways to avoid disproportionate impacts to minority or low-income. DOGGR 
would have no authority over transportation corridors and what is shipped on them or by what means. 

12.3.10.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 2, well stimulation would be allowed in Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. Because the location of all future well stimulation is not known, the potential for environ-
mental justice impacts from well stimulation occurring within the field remains, and Mitigation Measure 
EJ-1a (Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treatments) 
would apply. Implementation of this measure, in conjunction with other mitigation measures identified 
in this EIR, would reduce the environmental justice impact if there is any. 

12.3.10.4 Impact Significance Summary 

Alternative 2 would eliminate only any possible environmental justice impacts related to siting new oil 
and gas fields in areas outside of existing fields. Environmental justice impacts could occur at and in the 
vicinity of existing fields and could be significant. However, implementation Mitigation Measure EJ-1a 
(Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treatments) would 
apply, providing DOGGR a means to collect data and assess the environmental justice implications of 
well stimulation projects. However, in response to prohibiting well stimulation, oil imports by rail are 
likely to increase substantially, creating an adverse impact in communities through which rail lines carrying 
oil would pass. Populations living in close proximity to rail lines may be disproportionately minority or 
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low income. This would be a significant impact and no mitigation is identified that would make it less 
than significant. 

12.3.11 Geology, Soils and Mineral Resources 

12.3.11.1 Introduction 

This section provides an evaluation of the potential impacts to geology, soils and mineral resources 
associated with Alternative 2. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.11 (Geology, Soils and Mineral 
Resources) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.11 
(Geology, Soils and Mineral Resources). For the purposes of this analysis please refer to EIR Sections 
10.11.2 and 11.11.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.11.3 and 11.11.3 for a description of the affected 
environment for geology, soils and mineral resources (as applicable at either a study region or field-
specific scale), and EIR Section 10.11.4 for details regarding the impact methodology and significance cri-
teria that have been used. 

12.3.11.2 Programmatic Level Analysis of the Project 

Alternative 2 would prohibit all future well stimulation activities outside of existing oil and gas boun-
daries. This alternative would require new legislation to revise PRC Sections 3106(b) and 3160(b), which 
currently authorize well stimulation treatments without limiting the activity to existing fields. The new 
legislation would need to specify that all current or future well stimulation treatments outside of exist-
ing oil and gas boundaries are not allowable. 

In Study Region 1, well stimulation treatments would likely only occur at existing oil fields, so there 
would be no loss of production in Study Region 1. In Study Regions 2 and 4, a portion of the well stimula-
tion would occur within existing oil and gas fields; however, it is possible that some new wells outside of 
existing fields would be prohibited from using well stimulation. There would likely be some loss of oil 
and gas reserves due to implementation of this alternative. This could cause indirect effects, including 
abandonment of existing oil and gas fields or otherwise an increase in the intensity of an existing oil and 
gas field’s production. This alternative could also cause an increase in activities associated with the 
importation of oil and gas products. However, because well stimulation would still be allowable within 
existing oil and gas fields, potential lost future production would not be anticipated to be as great as 
under the No Future Well Stimulation Treatments Alternative (Alternative 1). 

Impact GEO-1 Expose people or structures to potential substantial adverse effects as a result of 
rupture of a known fault, seismically induced groundshaking, and/or ground failure 

Under this alternative, direct impacts associated with well stimulation outside of existing oil and gas 
fields would be the same as described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures), no impact would occur (Class IV). While the indirect 
effects caused by this alternative would be reduced, there would still be a potential abandonment of oil 
and gas fields, an increase in the intensity of an existing oil and gas field production, or an increase in 
the importation of oil and gas. An increase in the intensity of an existing oil and gas field production or 
an increase in activities associated with the importation of oil and gas products could require new infra-
structure and could result in impacts similar to those described in EIR Section 10.11.5 (Geology, Soils, 
and Mineral Resources, Impact Analysis and Mitigation Measures) because existing oil and gas field pro-
duction areas are crossed by active faults and near seismically active areas. Infrastructure required for 
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the import of oil and gas would similarly be required to cross areas that are seismically active given the 
large number of active faults in California, described in EIR Section 10.11.3 (Geology, Soils, and Mineral 
Resources, Affected Environment). See EIR Figures 10.11-4, 10.11-16, and 10.11-22 for the regional 
faults and 10.21-2 for the location of Class I rail lines and rail terminals. Standard regulations and Mitiga-
tion Measures GEO-1a, GEO-1b, and GEO-1f provided in EIR Section 10.11.5 (Geology, Soils, and Mineral 
Resources, Impact Analysis and Mitigation Measures) would reduce this impact to less than significant 
(Class II). Where indirect impacts are the result of projects not involving well stimulation treatment, 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. Rupture of a known fault or seismically induced groundshaking could also result in oil 
or natural gas spills or upsets, addressed in EIR Section 12.3.21 (Risk of Upset/Public and Worker Safety). 

Under this alternative, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology, Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). Impact GEO-1 would be less than significant with implemen-
tation of Mitigation Measures GEO-1a through GEO-1f (Class II). 

MM GEO-1a Avoid Active Faults Zonesif Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1b Implement an Appropriate Setback if Necessary. (Full text in EIR Section 10.11.5.) 

MM GEO-1ef IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan. (Full 
text in EIR Section 10.11.5.) 

Impact GEO-2 Result in substantial soil erosion or the loss of topsoil 

Under this alternative, direct impacts associated with well stimulation outside of existing oil and gas 
fields would be the same as described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures), no impact would occur (Class IV). While the indirect 
effects caused by this alternative would be reduced, there would still be a potential abandonment of oil 
and gas fields, an increase in the intensity of an existing oil and gas field production, or an increase in 
the importation of oil and gas. The indirect effects are also described in EIR Section 12.2.11.2 and would 
result in less than significant impacts (Class III). 

Under this alternative, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology, Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). Because of the existing requirements of the NPDES Storm-
water Program, the impact would be less than significant for any construction sites one acre or larger. 
However, where sites are smaller than one acre, erosion or loss of topsoil could still occur. Mitigation 
Measure SWR-1a (Require Stormwater Pollution Prevention Plan) would reduce the effects to less than 
significant in such instances (Class II). 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.11.5.) 

Impact GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Under this alternative, direct impacts associated with well stimulation outside of existing oil and gas 
fields would be the same as described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures), no impact would occur (Class IV). While the indirect 
effects caused by this alternative would be reduced, there would still be a potential abandonment of oil 
and gas fields, an increase in the intensity of an existing oil and gas field production, or an increase in 
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the importation of oil and gas. The indirect effects are also described in EIR Section 12.2.11.2 and would 
result in less than significant impacts with mitigation (Class II). 

Under this alternatives, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology, Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). The impact would be less than significant with implementa-
tion of Mitigation Measure GEO-3a (Class II). 

MM GEO-3a Prepare Geotechnical Report if Necessary. (Full text in EIR Section 10.11.5.) 

Impact GEO-4 Be located on expansive soil creating substantial risks to life or property 

Under this alternative, direct impacts associated with well stimulation outside of existing oil and gas 
fields would be the same as described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level 
Analysis of Impacts and Mitigation Measures), no impact would occur (Class IV). While the indirect 
effects caused by this alternative would be reduced, there would still be a potential abandonment of oil 
and gas fields, an increase in the intensity of an existing oil and gas field production, or an increase in 
the importation of oil and gas. The indirect effects are also described in EIR Section 12.2.11.2 and would 
result in less than significant impacts (Class III). 

Under this alternatives, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology, Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). The impact would be less than significant (Class III). 

Impact GEO-5 Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems 

Neither a moratorium on well stimulation activities, including the indirect effects, nor a well stimulation 
program would allow or result in the construction of septic tanks or other non-portable waste disposal 
systems. Therefore, the alternative would have no impact on soils incapable of adequately supporting 
the use of septic tanks or alternative wastewater disposal systems (Class IV, No Impact). 

Impact GEO-6 Result in the loss of availability of known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local general plan, specific plan or 
other land use plan 

Under this alternative, direct impacts outside of existing oil and gas fields would be the same as 
described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level Analysis of Impacts and Mitiga-
tion Measures). There would be no direct impacts to known non-fuel minerals (Class IV). However, 
direct impacts to oil and gas resources would result in a substantial loss resulting in a significant and 
unmitigable impact (Class I). 

While the indirect effects caused by this alternative would be reduced, there would still be a potential 
abandonment of oil and gas fields, an increase in the intensity of an existing oil and gas field production, 
or an increase in the importation of oil and gas. The indirect effects are also described in EIR Section 
12.2.11.2 and would result in less than significant impacts (Class III). 

Under this alternative, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). The impact would be less than significant (Class III). 
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Impact GEO-7 Cause an induced seismic event including ground shaking and ground failure 

Under this alternative, direct impacts outside of existing oil and gas fields would be the same as 
described for Alternative 1 in EIR Section 12.2.11.2 (Programmatic Level Analysis of Impacts and Mitiga-
tion Measures), no impact would occur (Class IV). While the indirect effects caused by this alternative 
would be reduced, there would still be a potential abandonment of oil and gas fields, an increase in the 
intensity of an existing oil and gas field production, or an increase in the importation of oil and gas. An 
increase in the intensity of an existing oil and gas field production could result in an induced seismic 
event due to an increase in fluid injection for disposal of wastewater. However, injection wells are regu-
lated by DOGGR and the main features of DOGGR’s Underground Injection Control program include per-
mitting, inspection, enforcement, mechanical integrity testing, plugging and abandonment oversight, 
data management, and public outreach. Because the underground injection wells are already being used 
for oil and gas production and are already regulated by DOGGR, the risk of an induced seismic event due 
to the increase in intensity of existing oil and gas field production is considered adverse but less than sig-
nificant (Class III). 

Under this alternative, impacts associated with stimulation activities within existing oil and gas fields 
would be the same as those described in EIR Section 10.11.5 (Geology Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures). The impact would be less than significant (Class III). 

12.3.11.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

For specific oil and gas fields, Impacts GEO-1 through GEO-7 under Alternative 2 are the same as those 
described in EIR Section 11.11 (Geology, Soils, and Mineral Resources). 

Wilmington Oil and Gas Field 

Because the Wilmington Oil and Gas Field is an existing field, well stimulation activities would be allowed. 
Therefore impacts associated with stimulation activities for the Wilmington Oil and Gas Field for Alterna-
tive 2 would be the same as those described in EIR Section 11.11.5.1 (Geology Soils, and Mineral 
Resources, Impact Analysis and Mitigation Measures: Study Region 1 Wilmington Oil and Gas Field). 

Inglewood Oil and Gas Field 

Because the Inglewood Oil and Gas Field is an existing field, well stimulation activities would be allowed. 
Therefore impacts associated with stimulation activities for the Inglewood Oil and Gas Field for Alterna-
tive 2 would be the same as those described in EIR Section 11.11.5.2 (Geology Soils, and Mineral 
Resources, Impact Analysis and Mitigation Measures: Study Region 1: Inglewood Oil and Gas Field). 

Sespe Oil and Gas Field 

Because the Sespe Oil and Gas Field is an existing field, well stimulation activities would be allowed. 
Therefore impacts associated with stimulation activities for the Sespe Oil and Gas Field for Alternative 2 
would be the same as those described in EIR Section 11.11.5.3 (Geology Soils, and Mineral Resources, 
Impact Analysis and Mitigation Measures: Study Region 2: Sespe Oil and Gas Field). 

12.3.11.4 Impact Significance Summary 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
well stimulation treatment, the measures would have to be adapted to project approvals other than 
well stimulation treatment permits. 
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12.3.12 Greenhouse Gas Emissions 

12.3.12.1 Introduction 

This section provides an evaluation of the potential impacts to greenhouse gas emissions associated 
with Alternative 2. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.12 (Greenhouse Gas Emissions) and the pro-
grammatic evaluation of specific oil and gas fields addressed in EIR Section 11.12 (Greenhouse Gas Emis-
sions). For the purposes of this analysis please refer to EIR Sections 10.12.2 and 11.12.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.12.3 and 11.12.3 for a description of the affected environment for greenhouse 
gas emissions (as applicable at either a study region or field-specific scale), and EIR Section 10.12.4 for 
details regarding the impact methodology and significance criteria that have been used. 

12.3.12.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Impact GHG-1 Generate greenhouse gas emissions that may have a significant impact on the 
environment 

This alternative would restrict future oil and gas activity by halting well stimulation activities except for 
within existing oil and gas fields. This could lead to fewer indirect impacts of new conventional wells and 
less well abandonment than Alternative 1, as existing fields could use well stimulation treatments. To 
the extent that this alternative would cause an increase in activity to produce or transport a replace-
ment supply, the emissions of GHG that occur as a result of oil and gas extraction or transport for the 
replacement supply would be likely to occur outside of California. This alternative could increase GHG 
from sources that are not covered by California’s regulatory setting and outside of the potential control 
of DOGGR to feasibly mitigate, resulting in an overall net increase in GHG emissions compared with both 
existing conditions and the project. As a result of increasing GHG emissions from sources beyond 
California’s control, no feasible mitigation would be available for GHG emissions due to the replacement 
supply. This alternative would increase GHG emissions from sources that could not be prevented, 
reduced, offset, or otherwise mitigated by DOGGR or another California agency tasked with reducing 
GHG emissions. The GHG emissions increase would cause a potentially significant impact on the environ-
ment, and because a portion of these emissions would occur beyond the control of recommended miti-
gation, Impact GHG-1 would be Class I: Significant and Unavoidable. Mitigation identified for well stimu-
lation treatments would apply, as recommended for the project (EIR Section 10.12.5). For well stimula-
tion treatments occurring under this alternative, the following mitigation measures apply. 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

MM GHG-1b Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies. 
(Full text in EIR Section 10.12.5.) 

MM GHG-1c Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide. (Full text in EIR 
Section 10.12.5.) 

Impact GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of 
reducing the emissions of greenhouse gases 

Because this alternative would cause some future oil and gas production to be lost, California end users 
of oil and gas would need to rely on a replacement supply. Using a replacement crude supply could 
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result in an incremental change in life-cycle GHG emissions of California’s crude supply, which could be 
an increase or decrease depending the carbon intensity of the replacement supply. Despite the greater 
average carbon intensity of crude oil produced in California compared with oil produced in places that 
would export their oil to California, an increase in imports into California would still result in an overall 
net increase in GHG emissions compared with both existing conditions and the project. Although all 
crude produced for use in California is subject to the LCFS, regardless of the location of the supply, out-
of-state oil and gas producers create GHG emissions during extraction that are uncovered and not lim-
ited by the Cap-and-Trade Program. The Cap-and-Trade Program limits in-state GHG emissions to ensure 
that the AB 32 goals will be achieved and the statewide emission target of 431 MMTCO2e by 2020 will 
not be exceeded (ARB, 2007; ARB, 2014b). Producers of the replacement supply of oil and gas under this 
alternative if outside of California would not be subject to California’s statewide GHG cap. Out-of-state oil 
and gas producers create GHG emissions during extraction that are uncovered and not limited by the 
Cap-and-Trade Program. These emissions will not be captured by California’s cap, but would be in addi-
tion to it. As a result, in addition to total statewide emissions of 431 MMTCO2e by 2020 allowed by the 
Cap-and-Trade Program, this alternative would also increase GHG from out-of-state crude oil recovery 
and transport activities by some amount less than 4.1 MMTCO2e, depending on the replacement sup-
ply. The ARB is directed to take steps to “minimize leakage” in implementing AB 32 regulations [HSC Sec-
tion 38562(b)(8))], and this alternative would conflict with that requirement by potentially offsetting an 
in-state reduction of GHG emissions with an increase in GHG emissions outside the state. By increasing 
these uncovered emissions at sources that are beyond the control of California’s regulations and any 
recommended mitigation, this alternative would conflict with California’s programs aimed at reducing 
GHG, and Impact GHG-2 would be Class I: Significant and Unavoidable. Mitigation identified for well 
stimulation treatments would apply, as recommended for the project (EIR Section 10.12.5). 

MM AQ-2a Reduce Hydrocarbon Emissions from Well Stimulation Treatments. (Full text in EIR Sec-
tion 10.3.5.) 

MM AQ-2b Reduce Emissions from Portable Equipment and Mobile Sources. (Full text in EIR Sec-
tion 10.3.5.) 

MM GHG-1a Prevent Methane Emissions from Associated Gas and Casinghead Gas. (Full text in EIR 
Section 10.12.5.) 

MM GHG-2a Require Applicant to Enter into Mitigation Programs or Agreements for GHG Emissions 
not Covered by or Exempt from ARB’s Cap and Trade Program. (Full text in EIR Section 
10.12.5.) 

12.3.12.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 2, well stimulation treatments would occur in the Wilmington and Sespe fields as 
expected under the project. Therefore, as described in EIR Section 11.12.5, GHG emissions associated 
with well stimulation treatments at Wilmington and Sespe would continue, and the extent of Impact 
GHG-1 is uncertain, ranging from a less than significant impact (Class III) to a significant, unavoidable 
impact (Class I). New well stimulation treatments at the Inglewood Oil and Gas Field would be subject to 
the same potential impacts (Class I) and would require the same mitigation measures as described for 
the project (EIR Section 11.12.5). 

12.3.12.4 Impact Significance Summary 

Alternative 2 is worse than the project for GHG impacts. Indirect impacts from increased oil and gas 
imports would cause significant and unavoidable GHG emissions from out-of-state oil and gas producers 
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that could not be prevented, reduced, offset, or otherwise mitigated by DOGGR or another California 
agency tasked with reducing GHG emissions. Although some emissions related to well stimulation treat-
ments would be avoided, emission increases would occur due to an increase in crude transport and off-
loading. Each of the GHG impacts due to well stimulation treatments would be as described for the 
project. Additional GHG emission increases would occur due to crude importation, including GHG emis-
sions from increased oil and gas production outside of California, or from an increase in the intensity of 
operations in fields to maintain production levels. Emission increases associated with these indirect 
effects would cause impacts due to increasing GHG emissions as described above. 

12.3.13 Hazards and Hazardous Materials 

12.3.13.1 Introduction 

This section provides an evaluation of the potential impacts to hazards and hazardous materials associ-
ated with Alternative 2. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.13 (Hazards and Hazardous Materials) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.13 (Hazards 
and Hazardous Materials). For the purposes of this analysis please refer to EIR Sections 10.13.2 and 
11.13.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.13.3 and 11.13.3 for a description of the affected environ-
ment for hazards and hazardous materials (as applicable at either a study region or field-specific scale), 
and EIR Section 10.13.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.3.13.2 Programmatic Level Analysis of the Project 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

Alternative 2 would prohibit well stimulation treatments outside of existing oil and gas fields. This would 
result in fewer well stimulation treatments because the practice would be prohibited in some regions 
where fields do not currently exist. Thus, Alternative 2 may result in less exposure of hazardous sub-
stances in new geographic areas. 

However, impacts would remain potentially significant for well stimulation treatments within existing 
fields. The impacts and associated mitigation measures for the programmatic level analysis would apply 
in existing fields under Alternative 2. They would not apply outside of existing fields, as there would be 
no well stimulation treatments outside of existing fields. As stated in the description of Alternative 2 (EIR 
Section 8.3.2), well stimulation treatments in Study Region 1 are expected to occur only in existing 
fields. Accordingly, Alternative 2 is not expected to affect Study Region 1 conditions. In other areas with 
Monterey Formation (Study Regions 2 through 5) or Monterey Formation plays (Study Regions 2, 3, 
and 4), the impacts under Alternative 2 would be similar. 

As discussed in EIR Section 10.13.5 (Hazards and Hazardous Waste), if a well stimulation fluid release 
were to occur, it is difficult to anticipate the fate of the released chemicals in the environment because 
many individual chemical compounds within well stimulation fluids lack sufficient mobility and toxicity 
information. California drinking water maximum contaminant levels (MCLs) do not exist for many of the 
chemicals known to be used in hydraulic fracturing. Available data indicate that many hydraulic fractur-
ing chemical compounds are either highly soluble or miscible in water and/or have densities greater than 
water. Certain constituent mixtures are considered either proprietary or are described only as chemical 
classes, hindering a more complete understanding of potential transport/fate of some fluid constituents. 
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In addition, some chemicals may be transformed (degraded) by hydrolysis and, in some cases, degrada-
tion (“daughter”) products are not known. Daughter products may be more hazardous than the parent 
chemicals. 

Given these conditions, impacts from a spill or release could be significant. Therefore a mitigation measure 
is proposed. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

Mitigation Measure HAZ-1a (as amended) is recommended to be required at any well stimulation occur-
ring at an existing field. Additional discussion of the mitigation measure is found in EIR Section 10.13.5. 
Because stimulation would not occur outside of existing fields under this alternative, the measure would 
not apply outside of fields. Where similar impacts would be the result of new drilling activities outside or 
inside existing fields rather than well stimulation within existing fields, these measures would have to be 
adapted to project approvals other than well stimulation treatment permits. 

Protective measures for prevention of spills or releases of hazardous materials are provided in both exist-
ing and proposed regulations. A summary of the key measures in the proposed SB 4 Well Stimulation 
Treatment Regulations is provided in EIR Section 10.13.5. Collectively, with implementation of MM 
HAZ-1ainclusion of a barrier for all production facilities, regardless of the amount of time they are in place, 
and with surface water management, and implementation/enforcement of all of the existing and pro-
posed regulations regarding the transport, handling, storage, conveyance, and management of hazard-
ous materials, including the Spill Contingency Plan, which accounts for spills that may occur at pipes, 
valves, or supply lines, the impact of well stimulation materials on the environment in the event of a 
release is considered less than significant with mitigation (Class II). The project impacts are also less than 
significant with mitigation (Class II) but Alternative 2 may have a slight advantage by resulting in less 
exposure of hazardous substances to new geographic areas. 

12.3.13.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As summarized in EIR Section 11.13.6 and Table 11.13-1, impacts from hazards and hazardous materials 
associated with well stimulation treatments were determined to be potentially significant. However, the 
significant impacts could be mitigated to a less than significant level with appropriate mitigation mea-
sures. In addition to the mitigation measure in the Programmatic Level Analysis, additional mitigation 
measures were added for Wilmington, Inglewood, and Sespe Oil and Gas Fields, as summarized in Table 
11.13-1. With mitigation, the impact under Alternative 2 would be less than significant (Class II). 

12.3.13.4 Impact Significance Summary 

Based on the programmatic level analysis of the project and the programmatic level analysis of specific 
oil and gas fields, impacts from Alternative 2 are considered to be the same at all existing oil and gas 
fields: less than significant with mitigation (Class II). 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
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well stimulation treatment, the measures would have to be adapted to project approvals other than 
well stimulation treatment permits. 

12.3.14 Groundwater Resources 

12.3.14.1 Introduction 

This section provides an evaluation of the potential impacts to groundwater resources associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.14 (Groundwater Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.14 (Groundwater Resources). 
For the purposes of this analysis please refer to EIR Sections 10.14.2 and 11.14.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.14.3 and 11.14.3 for a description of the affected environment for groundwater resources 
(as applicable at either a study region or field-specific scale), and EIR Section 10.14.4 for details regard-
ing the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative, which would result in greater potential for use of groundwater with no water recycling stand-
ards in place, and less protection of both groundwater resources as well as surface water resources that 
could recharge groundwater. 

As summarized in Draft EIR Section 10.14.6, impacts from well stimulation treatments were determined 
to be potentially significant to groundwater quantity and groundwater quality. Further analysis indicated 
that with appropriate mitigation measures the significant impacts could be mitigated to a less than sig-
nificant level. The mitigation measures, which are summarized on Table 10.14-20, focus on preventing 
exacerbation of groundwater overdraft or subsidence, maintaining existing use of water supply wells, 
and mitigating possible pathways that might allow well stimulation fluids including gas to reach pro-
tected groundwater. 

12.3.14.2 Programmatic Level Analysis of the Project 

Alternative 2 would prohibit well stimulation treatments outside of existing oil and gas fields but would 
allow them within existing fields. This alternative would result in fewer well stimulation treatments overall, 
because they would be prohibited in many regions, including the Monterey Formation and Monterey plays 
located outside of existing oil and gas fields. However, impacts to groundwater quantity and quality 
would remain potentially significant for well stimulation treatments conducted in existing fields unless 
mitigated. Stimulation activity in existing fields would have the same impacts as discussed in EIR Section 
10.14.5 for the Programmatic Level Analysis of the Project in all study regions. These are briefly summa-
rized below, with proposed mitigation. Except where noted, the full text of the mitigation measures is 
found in EIR Section 10.14.5 (Groundwater Resources, Impact Analysis and Mitigation Measures). 

Impact GW-1 Cause or contribute to overdraft conditions 

The potential exists for water to be taken from groundwater basins for use in well stimulation that could 
cause or contribute to overdraft conditions at existing oil fields. This would be a significant impact. Two 
revised mitigation measures would address this impact. With implementation of these revised mitiga-
tion measures, Impact GW-1 would be reduced to a less than significant level (Class II). 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on groundwater (Class IV). 
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Impact GW-1 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Overdraft Impacts. (Full text in EIR Section 10.14.5.) 

Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

Depending on geologic conditions, groundwater pumping could result in land subsidence at existing oil 
and gas fields. It could also interfere with nearby water wells, including lowering the water level in the 
well to a point that they no longer function as intended. These would be significant impacts, which 
would be addressed by the recommended revised mitigation measure below. With implementation of 
this revised mitigation measure, Impact GW-2 would be reduced to a less than significant level (Class II). 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on water wells or subsidence (Class IV). 

Impact GW-2 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM GW-1b2a Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping. (Full text in EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality through surface spills or leaks during well 
stimulation 

Well stimulation could result in a spill on the work site or a leak that could allow the stimulation fluids or 
material to reach the protected groundwater zone under a site. This would occur at existing oil and gas 
fields and would be a significant impact. The revised mitigation measure proposed in Hazards and Haz-
ardous Waste would address this impact. The full description of this revised mitigation measure is found 
in Draft EIR Section 10.13.5. With implementation of this mitigation measure, Impact GW-3 would be 
reduced to a less than significant level (Class II). 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on protected groundwater (Class IV). 

Impact GW-3 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 
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Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

Some wells in existing oil and gas fields have non-existent or ineffective well seals, particularly if they are 
old or were improperly abandoned. This situation could result in the migration of stimulation fluids 
including gas through these pathways into protected groundwater. To address this significant impact, 
three revised mitigation measures are identified. With implementation of these revised mitigation mea-
sures, Impact GW-4 would be reduced to a less than significant level (Class II). 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on existing wells (Class IV). 

Impact GW-4 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation Treatment. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments. 
(Full text in EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through damaged or improperly abandoned wells 

Some existing and abandoned wells in oil and gas fields may have damaged, non-existent, or ineffective 
well seals. This could create pathways for stimulation fluids injected in one well to migrate into pro-
tected groundwater by way of the annular space in another well within the zone of influence of the 
stimulated well. This would be a significant impact. To address this, a revised mitigation measure is pro-
posed. With implementation of this revised mitigation measure, Impact GW-5 would be reduced to a 
less than significant level (Class II). 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on existing wells (Class IV). 

Impact GW-5 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

Class II injection wells are required under the UIC program regulations to have an isolating cement seal 
above the injection zone as well as a minimum 100-foot seal across the base of the fresh water zone. If 
injected flowback water migrates to protected groundwater, this would be a significant impact. To 
address this, a revised mitigation measure is proposed. With implementation of this revised mitigation 
measure, Impact GW-6 would be reduced to a less than significant level (Class II). 
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If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact on existing wells (Class IV). 

In contrast, Impact GW-6 is Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activities 

Many chemicals and compounds can be introduced to groundwater by various pathways. The origin of 
these materials is difficult to ascertain under many circumstances. Groundwater monitoring may iden-
tify a chemical or compound, but would be unable to identify its source. If well stimulation fluids reach 
protected groundwater, this would be a significant impact. To ensure that stimulation fluids can be 
more readily distinguished from other compounds that may be naturally occurring or have been intro-
duced into the groundwater, a revised mitigation measure is proposed to address this. With implemen-
tation of this revised mitigation measure, Impact GW-67 would be reduced to a less than significant 
level (Class II). 

Impact GW-7 is also Class II under the project but the impacted geographic area would be less in 
Alternative 2. 

If the implementation of Alternative 2 leads to field abandonments, or increased importing of oil, these 
indirect impacts would be expected to have no impact to groundwater (Class IV). 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distinguish 
These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

12.3.14.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As summarized in EIR Section 11.13.6, impacts on groundwater resources associated with well stimula-
tion treatments were determined to be potentially significant. However, the significant impacts could be 
mitigated to a less than significant level with appropriate mitigation measures. The mitigation measures 
for the onshore and offshore Wilmington, Inglewood, and Sespe Oil and Gas Fields are presented in EIR 
Section 11.14.5 and summarized on Table 11.14-5. With mitigation, the impact under Alternative 2 
would be less than significant (Class II). 

12.3.14.4 Impact Significance Summary 

Based on the analysis of the project and the programmatic level analysis of specific oil and gas fields, 
impacts on groundwater resources from Alternative 2 are considered to be the same at all existing oil 
and gas fields, less than significant with mitigation (Class II). 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
well stimulation treatment, the measures would have to be adapted to project approvals other than 
well stimulation treatment permits. 
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12.3.15 Surface Water Resources 

12.3.15.1 Introduction 

This section provides an evaluation of the potential impacts to surface water resources associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.15 (Surface Water Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.15 (Surface Water Resources). 
For the purposes of this analysis please refer to EIR Sections 10.15.2 and 11.15.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.15.3 and 11.15.3 for a description of the affected environment for surface water resources 
(as applicable at either a study region or field-specific scale), and EIR Section 10.15.4 for details regard-
ing the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, there would be a greater potential for use of surface water without water recy-
cling standards in place, as well as an increase in potential impacts to waterbodies and streams without 
implementation of habitat protection standards or a buffer requirement from perennial waters. 

As summarized in EIR Section 10.15.6, impacts from well stimulation treatments were determined to be 
potentially significant to surface water. Further analysis indicated that with appropriate mitigation mea-
sures the significant impacts could be mitigated to a less than significant level. 

12.3.15.2 Programmatic Level Analysis of the Project 

Under Alternative 2, hydraulic fracturing and acid well stimulation treatments would occur only within 
existing oil and gas fields and on lands under federal or tribal management. Impacts to surface water 
from well stimulation would not occur in areas outside of existing fields because well stimulation itself 
would not be permitted in those areas. A number of impacts have been identified as significant. These 
can be mitigated to a less than significant level with implementation of mitigation measures. These 
impacts and mitigation measures are described below. The impacts are summarized here and discussed 
in detail in EIR Section 10.15.5. The full text of mitigation measures for surface water impacts is provided 
in EIR Section 10.15.5 as well. 

Impact SWR-1 Violate water quality standards or waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise substantially degrade or diminish 
surface water quality 

Water quality impacts could be significant if they would introduce pollutants to surface waters sufficient 
to violate waste discharge requirements outlined in RWQCB regional Basin Plans, damage beneficial uses 
of surface water, or introduce pollutants into designated impaired water bodies. Projects with land distur-
bance greater than one acre are required to prepare a Stormwater Pollution Prevention Plan. Because 
stimulation fluids may contain chemicals and compounds that would have adverse effects on surface 
water, to reduce the potential impact of a release of stimulation fluids or chemicals that could be mobi-
lized by runoff to reach surface water, three mitigation measures are proposed. These are discussed in 
detail in EIR Section 10.15.5. 

Mitigation Measure SWR-1a would apply to all well stimulation jobs, regardless of the amount of ground 
disturbed. If a stimulation project is in an area where it would be at risk of flooding, SWR-1b would be 
required. SWR-1c would prohibit well stimulation in watersheds draining to municipal water supply res-
ervoirs, except with approval of DOGGR and the reservoir’s operating agency. 
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With implementation of these mitigation measures, the Impact SWR-1 would be less than significant 
(Class II). The project would also result in a Class II impact. 

MM SWR-1a Require Stormwater Pollution Prevention Plan. (Full text in EIR Section 10.15.5.) 

MM SWR-1b Surface Water Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1bc Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 

MM SWR-1cd Protect Surface Water Reservoirs. (Full text in EIR Section 10.15.5.) 

Impact SWR-2 Substantially alter 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 on- or off-site 

If a new well is drilled in an existing field for the purposes of well stimulation, and the drilling of the well 
requires substantially altering existing drainage or the course of a stream or river, the activity could 
result in a significant impact to surface water. This would be addressed by the adoption of a mitigation 
measure. 

An erosion control plan would identify appropriate erosion and siltation management structures and 
measures and their long-term inspection, maintenance, and operation. With implementation of this 
measure, the this impact would be less than significant (Class II). The project would also result in a Class 
II impact. 

MM SWR-2a Implement Erosion Control Plan. (Full text in EIR Section 10.15.5.) 

Impact SWR-3 Substantially diminish surface water quantity 

Use of surface water in well stimulation could diminish the amount of surface water in waterbodies, 
including streams and rivers, as well as increase competition for diminishing water supplies. This could 
be a significant impact. To address this, Mitigation Measure SWR-3a (Ensure Adequate Water Availa-
bility) is required. 

By adopting a mitigation measure ensuring adequate water availability used for well stimulation to sources 
where the withdrawal would not adversely affect water supplies or cause the need for new infrastruc-
ture, this impact would be reduced to a less than significant level (Class II). The project would also result 
in a Class II impact. 

MM SWR-3a Ensure Adequate Water Availability. (Full text in EIR Section 10.15.5.) 

Impact SWR-4 Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, 
or exposing people or structures to flooding. 

There is a potential to increase the rate or volume of surface runoff through clearing and grading for 
new wells, access roads and other infrastructure. This could lead to flooding of nearby properties down 
gradient. This could be a significant impact. To address this hazard, a mitigation measure is required. 

With Mitigation Measure SWR-1b in place, flood hazard impacts are less than significant (Class II). The 
project would also result in a Class II impact. 

MM SWR-1cb Provide Adequate Flood Protection. (Full text in EIR Section 10.15.5.) 
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12.3.15.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Field is an existing field, well stimulation 
activities would be allowed. Therefore impacts associated with stimulation activities for these fields for 
Alternative 2 would be the same as those described in EIR Section 11.11.5. 

As discussed in EIR Section 11.15.5 and summarized in EIR Section 11.15.6, impacts to surface water 
resources associated with well stimulation treatments were determined to be potentially significant. 
However, the significant impacts could be mitigated to a less than significant level with appropriate miti-
gation measures. The mitigation measures for Wilmington, Inglewood, and Sespe Oil and Gas Fields are 
the same as for the Programmatic Level Analysis. With implementation of these measures, the impact to 
surface water under Alternative 2 would be less than significant (Class II). 

12.3.15.4 Impact Significance Summary 

Based on the programmatic level analysis of surface water resources, impacts from Alternative 2 are 
considered to be the same at all existing oil and gas fields, less than significant with mitigation (Class II). 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.16 Land Use and Planning 

12.3.16.1 Introduction 

This section provides an evaluation of the potential impacts to land use and planning associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.16 (Land Use and Planning) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.16 (Land Use and Planning). For the 
purposes of this analysis please refer to EIR Sections 10.16.2 and 11.16.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.16.3 and 11.16.3 for a description of the affected environment for land use and planning (as applic-
able at either a study region or field-specific scale), and EIR Section 10.16.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.3.16.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 2 would prohibit any future stimulation treatments outside of the existing oil and gas field 
boundaries and their buffer areas. Therefore, the geographic extent of the impacts associated with this 
alternative would be limited to existing fields and their buffers, substantially less area than under the 
project. 
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Impact LU-1 Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses 

For Impact LU-1, implementation of Alternative 2 would result in the same type of impacts as discussed 
under the project for existing and permitted land uses surrounding existing oil and gas fields (see EIR 
Section 10.16.5 (Land Use and Planning, Impact Analysis and Mitigation Measures)). 

Under Alternative 2 potential disruptions related to well stimulation would affect only existing or per-
mitted land uses that are currently in the vicinity of an existing oil or gas field. Therefore, because the 
project would allow well stimulation statewide, the potential for disruptions would be more widespread 
under the project in comparison to Alternative 2. However, because some impacts associated with Risk 
of Upset and Public and Worker Safety cannot be mitigated to a level of less than significant, and these 
can adversely affect land uses and their functions, these impacts could would be considered to have 
corresponding significant and unavoidable impact (Class I) for Impact LU-1 as well. 

Impact LU-2 Physically divide an established community 

For Impact LU-2, the activities associated with Alternative 2 would be limited to existing oil and gas 
fields and their buffer areas. Although there are existing communities in or in close proximity to some 
existing fields, impacts from well stimulation treatments would be similar to those for the project, with 
Mitigation Measure LU-2a (Ensure That Established and Planned Communities Are Not Divided) being 
implemented. Therefore, Impact LU-2 is Class III under both Alternative 2 and the project. The geo-
graphic extent of potential impacts to established communities would be substantially less in compari-
son to the project because future well stimulation activities would be limited to existing oil and gas 
fields. 

Impact LU-3 Conflict with applicable land use plans, policies, programs, ordinances or other land 
use regulations of agencies with jurisdiction over a project adopted for the purpose of 
avoiding or mitigating an environmental effect 

For Impact LU-3, the impact under Alternative 2 would be the same for the project because agency coor-
dination required for the project also would be required under Alternative 2. This is spelled out by the 
proposed permanent regulations, SB 4, and the mitigation measures set forth in this EIR to avoid poten-
tial impacts and conflicts with any established, designated, or planned land use areas on federal, State, 
or locally regulated lands. With this level of coordination and the implementation of the mitigation mea-
sures specified in this EIR, impacts related to conflicts with applicable land use plans, policies, programs, 
ordinances or other land use regulations of agencies with jurisdiction over a project adopted for the pur-
pose of avoiding or mitigating an environmental effect would be less than significant with implementa-
tion of the mitigation measures contained in the EIR (Class II). Impacts under both the project and Alter-
native 2 would be Class II, but impacts would be less widespread under the alternative, which would 
limit stimulation to existing fields. 

12.3.16.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington and Inglewood Oil and Gas Fields 

For Impact LU-1, the impact discussion provided for the programmatic level analysis in EIR Section 
12.3.16.2 also applies to the Wilmington and Inglewood Oil and Gas Fields. Both fields are in urban 
settings, and well stimulation in these existing fields would be allowed under both the project and Alter-
native 2. Under the project well stimulation would be allowed and certain significant and unavoidable 
impacts could occur to some resources (see EIR Section 10.21 (Risk of Upset/Public and Worker Safety)). 
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In turn, these impacts could have significant and unavoidable impacts on land use by precluding certain 
uses or diminishing the function of certain land uses. Therefore, the impact to Land Use is considered 
significant and unavoidable (Class I) for the project and for Alternative 2. 

For Impact LU-2, impacts from well stimulation treatments in the Wilmington and Inglewood Oil and Gas 
Fields would be the same as under the project with application of Mitigation Measure LU-2a. 

For Impact LU-3, the impact under Alternative 2 would be the same for the project because agency coor-
dination required for the project also would be required under Alternative 2. This is spelled out by the 
proposed permanent regulations, SB 4, and the mitigation measures set forth in this EIR to avoid poten-
tial conflicts with any established, designated, or planned land uses. With this level of coordination and 
implementation of the mitigation measures specified in this EIR, impacts related to conflicts with applic-
able land use plans, policies, programs, ordinances or other land use regulations of agencies with juris-
diction over a project adopted for the purpose of avoiding or mitigating an environmental effect would 
be less than significant with implementation of the mitigation measures contained in the EIR (Class II). 

Sespe Oil and Gas Field 

Under Impact LU-1, the activities involved with well stimulation treatment activities could result in the 
same types of potential disruptions to existing land uses as outlined under the programmatic level analysis 
contained in EIR Section 12.3.16.2. However, within the Sespe Oil and Gas Field, potential disruptions to 
existing land uses from well stimulation treatments would be unlikely due to field’s the mountainous 
terrain and isolation. Therefore, this impact would be less than significant (Class III). The Neighbor Notifi-
cation requirements specified by the proposed permanent regulations would apply, but no further land 
use mitigation measures would be necessary. 

Under Impact LU-2, the Sespe Oil and Gas Field would not physically divide an established community 
for the same reasons as provided for the Wilmington and Inglewood Oil and Gas Fields, above. No 
impact would occur (Class IV). 

For Impact LU-3, impacts from Alternative 2 would the same as outlined for the Wilmington and Ingle-
wood Oil and Gas Fields. Impacts related to conflicts with applicable land use plans, policies, programs, 
ordinances or other land use regulations of agencies with jurisdiction over a project adopted for the pur-
pose of avoiding or mitigating an environmental effect would be less than significant with implementa-
tion of the mitigation measures contained in the EIR (Class II). 

12.3.16.4 Impact Significance Summary 

Implementation of the No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boun-
daries Alternative would result in a significant and unavoidable impact (Class I) programmatically as well 
as for the Inglewood and Wilmington Oil and Gas Fields because not all potentially adverse conditions 
(such as risk of upset and public and worker safety impacts) that could affect existing land uses can be 
mitigated to less than significant. The impacts are thus significant and unavoidable (Class I). This impact 
is considered less than significant (Class III) for the Sespe Oil and Gas Field due to its isolated location. 
Implementation of Alternative 2 would have no impact (Class IV) on an established community by physi-
cally dividing it. Implementation of Alternative 2 would not conflict with applicable land use plans, poli-
cies, programs, ordinances or other land use regulations of agencies with jurisdiction over a project 
adopted for the purpose of avoiding or mitigating an environmental effect with implementation of the 
mitigation measures contained in the EIR (Class II). 
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Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.17 Noise and Vibration 

12.3.17.1 Introduction 

This section provides an evaluation of the potential impacts to noise and vibration associated with Alter-
native 2. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.17 (Noise and Vibration) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.17 (Noise and Vibration). For the purposes 
of this analysis please refer to EIR Sections 10.17.2 and 11.17.2 for relevant State, federal, and local reg-
ulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.17.3 
and 11.17.3 for a description of the affected environment for noise and vibration (as applicable at either 
a study region or field-specific scale), and EIR Section 10.17.4 for details regarding the impact methodol-
ogy and significance criteria that have been used. 

12.3.17.2 Programmatic Level Analysis of the Project 

Impact NOI-1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

Since this alternative includes well stimulation treatments, noise and vibration impacts would occur as 
described in EIR Section 10.17. Noise mitigation would be required, as with the project. In all regions, 
Impact NOI-1 within existing fields would be less than significant with mitigation incorporation (Class II), 
and Impact NOI-2 would be less than significant with mitigation (Class III). Limiting the area of well stim-
ulation reduces the population potentially exposed to noise from well stimulation. Noise impacts 
outside the buffer areas will be reduced from Class II next to the buffer area to Class IV at further dis-
tances. This compares to the project that allows well stimulation in all areas not prohibited by other 
agreements (Class II). 

The prohibition on out-of-field stimulation could cause indirect effects, as described for Alternative 2, 
including abandoning of some existing marginal oil and gas fields, increasing the intensity of activities in 
other existing oil and gas fields and increase the importation of oil and gas products from out of state. 
However, because well stimulation would still be allowable within existing oil and gas fields, potential 
lost future production would not be anticipated to be as great as under the project. As a consequence, 
the indirect effects would largely be diminished under Alternative 2. Impact NOI-1 from increasing 
intensity of activities would be less than significant with mitigation incorporated (Class II). 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

As with Alternative 1, indirect noise and vibration may occur from increase crude transport and offload-
ing or an increase in the intensity of operations in fields to maintain production levels. The agency with 
jurisdiction over these activities would ensure they abide by existing regulations, reducing the effects 
and impacts would vary from no impact (Class IV) to less than significant with mitigation (Class II) as 
described under Alternative 1. 
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Impact NOI-2 Cause exposure of persons to or generation of excessive groundborne vibration 

Since vibration is evaluated on a maximum value, no increase in impact from vibration would occur 
(Class IV) unless rail, highway or terminal demands required expanded the existing infrastructure and 
these facilities moved closer to noise sensitive receivers. In this case impacts could vary from no impact 
(Class IV) to significant (Class I). The agency with jurisdiction over these activities would ensure they 
abide by existing regulations, reducing the effects to Less Than Significant Impact With Mitigation 
(Class II). 

12.3.17.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Since this alternative includes well stimulation treatments in these fields, noise and vibration impacts 
would occur as described in EIR Section 11.17. Noise mitigation would be required in all existing fields 
where well stimulation treatments would occur in Alternative 2. As with the project, Impact NOI–1 
would be less than significant with implementation of mitigation (Class II) and vibration levels (Impact 
NOI-2) would be less than significant (Class III). 

As described above, prohibition on out-of-field stimulation could cause indirect effects, as described for 
Alternative 1, including abandoning of some existing marginal oil and gas fields, increasing the intensity 
of activities in other existing oil and gas fields and increase the importation of oil and gas products from 
out of state. Impact NOI–1 would vary from no impact (Class IV) to less than significant with mitigation 
(Class II). Likewise, Impact NOI–2 would vary from no impact (Class IV) to less than significant with miti-
gation (Class II). 

12.3.17.4 Impact Significance Summary 

Based on the project and specific oil and gas field programmatic level analysis of noise and vibration, 
impacts from Alternative 2 would be the same as under the project at all existing oil and gas fields. Areas 
outside the buffer areas will have reduced impacts due to prohibition of stimulation outside the buffer 
areas. Indirect noise impacts may arise from increased shipping to make up for potential loss in produc-
tion as a result of this prohibition. 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.18 Population and Housing 

12.3.18.1 Introduction 

This section provides an evaluation of the potential impacts to population and housing associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.18 (Population and Housing) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.18 (Population and Housing). For the 
purposes of this analysis please refer to EIR Sections 10.18.2 and 11.18.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.18.3 and 11.18.3 for a description of the affected environment for population and housing (as applic-
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able at either a study region or field-specific scale), and EIR Section 10.18.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.3.18.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

There likely would be some loss of potential oil and gas reserves with implementation of this alternative. 
This could cause indirect effects, including abandonment of some existing oil and gas fields and an 
increase in an existing oil and gas field’s production through increased conventional drilling and use of 
enhanced recovery techniques, as well as an increase in the importation of oil and gas. However, 
because well stimulation still would be allowed within existing oil and gas fields, the loss of potential 
future production would not be as great as under the No Future Well Stimulation Treatments Alterna-
tive (Alternative 1). 

Under Alternative 2, impacts outside of existing oil and gas fields would be the same as described for 
Alternative 1 because well stimulation would be prohibited in both alternatives. Under Alternative 2, 
impacts associated with stimulation activities within existing oil and gas fields would be the same as 
those described in EIR Section 10.18 (Population and Housing). 

Indirectly, to compensate for potential production not realized, Alternative 2 could increase the number 
of well abandonments, the numbers of wells drilled and stimulated within existing fields, and/or the 
number of new wells drilled but not stimulated outside of existing fields. Since well stimulation only 
would occur in existing fields, the need for well stimulations elsewhere would not exist and existing 
employees are expected to perform the required stimulation treatments. Any temporary worker in-
migration to the area due to increased drilling would have the greatest impact on population within 
smaller communities. However, overall worker in-migration is expected to be nominal in comparison to 
the planned growth and the overall population of areas serving existing fields. Impacts from population 
growth (Impact POP-1) would be less than significant (Class III). Impacts under Alternative 2 would be 
less than under the project because Alternative 2 would not bring workers into areas outside of areas 
serving existing oil and gas fields. 

It is unlikely that residential relocations, if any, associated with Alternative 2 would necessitate construc-
tion of new housing (Impact POP-2). Therefore, any necessary relocations of housing or persons associ-
ated with Alternative 2 activities would be less than significant and would not necessitate the construc-
tion of new housing elsewhere (Class III). Impacts under Alternative 2 would be less than under the 
project because Alternative 2 would not result in extensive numbers of new wells in areas outside exist-
ing oil and gas fields. 

12.3.18.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. It is expected the level of drilling and stimulation would be similar or slightly 
greater than what would occur under the project, because other potential oil and gas areas that require 
well stimulation for production (such as in the Monterey Formation and plays) would no longer be avail-
able. The impacts associated with well stimulation treatment activities for the three fields for Alterna-
tive 2 would be similar to those described in EIR Section 11.18 (Population and Housing). 
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12.3.18.4 Impact Significance Summary 

Overall, worker in-migration from Alternative 2 is expected to be nominal in comparison to the already 
anticipated growth and overall existing population in areas serving existing fields. There would be no 
potential for housing displacement from well stimulations under Alternative 2 within communities adja-
cent to existing oil and gas fields. 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.19 Public Services 

12.3.19.1 Introduction 

This section provides an evaluation of the potential impacts to public services associated with Alterna-
tive 2. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.19 (Public Services) and the programmatic evaluation of 
specific oil and gas fields addressed in EIR Section 11.19 (Public Services). For the purposes of this analy-
sis please refer to EIR Sections 10.19.2 and 11.19.2 for relevant State, federal, and local regulations and 
standards (as applicable at either a study region or field-specific scale), EIR Sections 10.19.3 and 11.19.3 
for a description of the affected environment for public services (as applicable at either a study region or 
field-specific scale), and EIR Section 10.19.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.3.19.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain accept-
able service ratios, response times, or to other performance objectives for fire, police, 
or schools 

Under Alternative 2, impacts outside of existing oil and gas fields would be the same as described for 
Alternative 1 in EIR Section 12.2.19 (Programmatic Level Analysis of Impacts and Mitigation Measures, 
Public Services). Under Alternative 2, impacts associated with stimulation activities within existing oil 
and gas fields would be the same as those described in EIR Section 10.19 (Public Services). Increased 
ship, rail, and truck traffic hauling imported oil and gas to refineries would likely occur under Alterna-
tive 2, including an increase use of rail corridors between the source fields and California refineries. This 
would greatly increase the amount of oil hauled on these lines and could result in increased emergency 
service calls in the event of an accident or spill. This is a significant new public services impact when 
compared to the project, which was found to be less than significant with the incorporation of mitiga-
tion (Class II). Unlike the project, mitigation could not be included at this time to offset use of ship, rail, 
and truck traffic hauling imported oil and gas to refineries as more detailed information would be 
required. 

Indirectly, this alternative could increase well abandonment, the numbers of wells drilled and stimulated 
within existing fields, and/or the number of new wells drilled but not stimulated outside of existing 
fields to make up for lost production. The need for new or expanded public services, including applicable 
performance objectives and service ratios, is strongly influenced by population levels and needs of indi-
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vidual well sites. As discussed within EIR Section 12.3.18 (Population and Housing), Alternative 2 would 
not have significant population growth and in most areas any growth would be nominal. Since well stim-
ulation would occur only in existing fields, existing employees are expected to perform well stimulation 
treatments. It is assumed the public service providers serving existing fields would have adequate levels 
to continue serving existing fields. 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) is proposed as part of Alternative 2 and would require DOGGR to coordinate with the applic-
able local land use agency to determine whether new well development and stimulations at existing 
fields would place a burden on public services, and ensure that appropriate compensation is provided to 
the local agency through its local land use permit(s). With implementation of this measure, Impact 
PUB-1 (Require new or physically altered governmental facilities in order to maintain acceptable service 
ratios, response times, or to other performance objectives for fire, police, or schools) would be less than 
significant (Class II). Impacts would be less than compared to the project because Alternative 2 would 
allow well stimulation in existing oil and gas fields which are already served by public service providers, 
while the project would allow well stimulation statewide, including areas where public services may be 
adversely affected., Overall, impacts could be increased when compared to the project due to the 
increased import of oil and gas and the resulting potential need for increased emergency response 
services. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

12.3.19.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. It is expected the level of drilling and stimulation within these three fields 
would be similar or slightly greater at the fields than what would occur under the project, because other 
potential oil and gas areas that would require well stimulation for production would no longer be avail-
able to developers. 

12.3.19.4 Impact Significance Summary 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.20 Recreation 

12.3.20.1 Introduction 

This section provides an evaluation of the potential impacts to recreation associated with Alternative 2. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.20 (Recreation) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.20 (Recreation). For the purposes of this analysis please refer 
to EIR Sections 10.20.2 and 11.20.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.20.3 and 11.20.3 for a descrip-
tion of the affected environment for recreation (as applicable at either a study region or field-specific 
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scale), and EIR Section 10.20.4 for details regarding the impact methodology and significance criteria 
that have been used. 

Without implementation of project standards for resource protection under this alternative, oil and gas 
development and associated well stimulation may occur in open space areas and areas near water 
resources used for recreation. 

12.3.20.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 2 would prohibit any future stimulation treatments except for within the existing oil and gas 
field boundaries and their buffer areas. This alternative would require new legislation to revise PRC Sec-
tions 3106(b) and 3160(b), which currently authorize well stimulation treatments but do not limit the 
activity to existing fields. The new legislation would need to specify that future well stimulation treat-
ments would be limited to existing oil and gas field boundaries and their buffer areas. 

Under Impact REC-1, impacts would occur if new well stimulation treatments would increase the use of 
existing neighborhood and regional parks or other recreational facilities such that substantial physical 
deterioration of the facility would occur or be accelerated. This type of impact would typically occur 
when a project induces population growth, such as a new housing development or a large business that 
would require new employees, which would then increase the usage of nearby recreation areas. 

Under Alternative 2 there would be no appreciable loss of existing oil and gas production due to this 
alternative. Therefore, the impacts under Alternative 2 would be the same as those of the project, under 
which there would be little if any in-migration from new workers compared to the existing populations. 
Similarly, any increased use of existing recreational areas or facilities as a result of new employment for 
well stimulation treatments would be minimal when considering the numerous recreation opportunities 
within each study region. As such, Impact REC-1 would be less than significant under Alternative 2 
(Class III). 

As discussed in EIR Section 10.20.5 (Recreation), recreation areas can be considered sensitive receptors 
as they tend to be areas where children are present, and depending on the available facilities, they can 
be used for intense physical activities. As shown in Figures 10.20-1 through 10.20-3, there are existing oil 
fields within or adjacent to established recreation areas. Under Alternative 2 the effects associated with 
Impact LU-2 would be the similar to those provided for the analysis of the project, which states that well 
stimulation treatments may cause disruptions to the recreation areas described above in the affected 
environment, which would diminish the recreation experience. However, under Alternative 2, potential 
disruptions would affect only the recreation areas that are currently in the vicinity of existing oil or gas 
fields. Under the project, potential disruptions could occur also occur as a result of new wells or fields; 
so the potential for disruptions would be greater under the project in comparison to Alternative 2. 

The potential disturbances to recreational resources are listed in EIR Section 10.20.5 (Recreation, Impact 
Analysis and Mitigation Measures). Each of the potential disruptions types are discussed in detail in EIR 
Sections 10.1 (Aesthetics), 10.3 (Air Quality), 10.6 (Coastal Processes and Marine Water Quality), 10.7 
(Commercial and Recreational Fishing), 10.13 (Hazards and Hazardous Materials), 10.15 (Surface Water 
Resources), 10.16 (Land Use and Planning), 10.17 (Noise and Vibration), 10.21 (Risk of Upset/Public and 
Worker Safety), and 10.22 (Transportation and Traffic). 

Mitigation Measures REC-2a and REC-2b, as summarized in EIR Section 12.2.20.2 (No Future Well Stimu-
lation Practices Alternative [Alternative 1], programmatic level analysis for recreation) and detailed in 
EIR Section 10.20.5 (Recreation, Impact Analysis and Mitigation Measures), specifically address coordi-
nation and notification requirements that would provide communities with advanced notice of potential 
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disruptions to affected recreation areas (refer to EIR Section 10.20.5 for the full text of these mitigation 
measures). These notification measures are intended to help ensure the public can have sufficient warn-
ing in order to make other arrangements for their recreation activities. With implementation of these 
measures, Impact REC-2 would be less than significant (Class II) under alternative 2, which is similar to 
the impact under the project.). 

MM REC-2a Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas. (Full text in EIR Section 10.20.5.) 

MM REC-2b Provide Noticing of Closures and Identify Alternative Recreation Areas. (Full text in EIR 
Section 10.20.5.) 

12.3.20.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

For Impact REC-1, and as discussed in the setting for the Wilmington and Inglewood Oil and Gas Fields 
(EIR Section 11.20.3, Recreation), the Wilmington and Inglewood fields are located within a high-density 
urban area, and numerous regional and local recreation areas surround it. As well stimulation already 
occurs in this area, it is unlikely that well stimulation treatments would increase the use of existing neigh-
borhood and regional parks or other recreational facilities such that substantial physical deterioration of 
facilities would occur or be accelerated. This type of impact would typically occur when a project induces 
population growth, such as a new housing development or a large business that would require new 
employees. This is not the case for the Wilmington and Inglewood fields, which consists of existing oil 
and gas operators that currently employ permanent staff. 

Implementation of Alternative 2 would prohibit any future stimulation treatments except for within the 
existing oil and gas field boundaries and their buffer areas. In Study Region 1, well stimulation treat-
ments would be likely only at existing oil fields so there would be no loss in resource due to this alterna-
tive, which means oil development activities within the Wilmington and Inglewood fields would con-
tinue. Therefore, the impacts under Alternative 2 would be the same as those of the project, the impact 
analysis for which states that any in-migration from new workers due to well stimulation activities would 
be nominal compared to the existing population surrounding the Wilmington field. Similarly, the 
increased use of existing recreational areas or facilities as a result of new employment for well stimula-
tion treatments would be nominal in considering the numerous recreation opportunities within and sur-
rounding the Wilmington and Inglewood fields. As such, Impact REC-1 would be less than significant 
under Alternative 2 (Class III). 

Under Impact REC-2, disruptions to recreation areas could occur in areas where active oil and gas fields 
are close to designated recreation areas or facilities. Alternative 2 would prohibit any future stimulation 
treatments except for within the existing oil and gas field boundaries and their buffer areas. In Study 
Region 1, well stimulation treatments would be likely only at existing oil fields so there would be no loss 
in resource due to this alternative. It is assumed that oil development in the Wilmington and Inglewood 
fields could increase under this alternative, but not so much as to change the recreation impacts of the 
project. As such, well stimulation treatments may cause disruptions to these recreation areas, which 
would diminish the recreation experience. Potential types of disturbances to recreational resources may 
include aesthetics, air quality, coastal processes and marine water quality, commercial and recreational 
fishing, hazards and hazardous materials, surface water resources), land use and planning, noise and 
vibration, risk of upset, and transportation and traffic). The mitigation measures provided for these issue 
areas would minimize potential impacts to recreational resources to the maximum extent feasible. 
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Mitigation Measures REC-2a and REC-2b, as summarized above in EIR Section 12.3.20.2 and detailed in 
EIR Section 10.20.5 (Recreation, Impact Analysis and Mitigation Measures), specifically address coordi-
nation and notification requirements that would provide the community with advanced notice of poten-
tial disruptions to affected recreation areas and provide alternative recreation opportunities. These noti-
fication measures are intended to help ensure the public can have sufficient warning in order to make 
other arrangements for their recreation activities. With implementation of these measures, Impact 
REC-2 would be less than significant under Alternative 2 (Class II). 

Sespe Oil and Gas Field 

Within Study Region 2 a portion of well stimulation treatments would occur within existing oil fields; 
however, it is possible that some new wells outside of existing fields would be proposed, and these 
would prohibited from using well stimulation. Because of this, there would likely be some loss of oil 
reserves due to implementation of this alternative. It is not possible at this time to quantify the precise 
amount of oil resources that would be lost. 

In regard to Impact REC-1, considering there would likely be a decline in oil development in Study 
Region 2, and possibly within the Sespe Oil and Gas Field, the level of employment for oil and gas 
workers would likely decrease rather than increase under this alternative. Based on this assumption, 
Alternative 2 would not include population growth and there would be no little impact to recreational 
resources under Impact REC-1 (Class IVIII). 

Under Impact REC-2, despite the possible decline in oil development in Study Region 2 and in the Sespe 
field, there would still be the potential for disruptions as a result of well stimulation treatments within 
existing oil and gas fields. As such, the same impact analysis would apply as provided for the Wilmington 
and Inglewood Oil and Gas Fields. Mitigation Measures REC-2a and REC-2b specifically address coordina-
tion and notification requirements that would provide the community with advanced notice of potential 
disruptions to affected recreation areas (refer to EIR Section 10.20.5 for the full text of these mitigation 
measures). These notification measures are intended to help ensure the public can have sufficient warn-
ing in order to make other arrangements for their recreation activities. With implementation of these 
measures, Impact REC-2 would be less than significant under Alternative 2 (Class II) The majority of the 
trails are 5 miles north of the Sespe field, but the closest trail, Alder Creek, is approximately one mile 
north of the northern boundary of the Sespe field. The potential disruptions to recreation users from 
well stimulation treatments would likely be concealed or less obvious due to the mountainous terrain 
within the Sespe field. In addition, considering the majority of the surrounding trails are five miles north 
of the Sespe field, the potential disruptions would affect only recreation users at the south end of the 
Alder Creek Trail. However, these impacts would be temporary. Therefore, this Impact REC-2 would be 
less than significant (Class III). 

12.3.20.4 Impact Significance Summary 

Implementation of the No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boun-
daries Alternative would result in less than significant impacts (Class III) as related to Impact REC-1 for 
the programmatic level analysis and the Wilmington, and Inglewood, and Sespe Oil and Gas Fields, and 
no impact (Class IV) for the Sespe Oil and Gas Field. As related to Impact REC-2, Alternative 2 would 
result in impacts that can be mitigated to a level of less than significant with implementation of Mitiga-
tion Measures REC-2a and REC-2b, as summarized above in EIR Section 12.3.20.2 and detailed in EIR Sec-
tion 10.20.5 (Recreation, Impact Analysis and Mitigation Measures), for both the programmatic level 
analysis and the analyses for the Wilmington and, Inglewood, and Sespe Oil and Gas Fields. For Sespe Oil 
and Gas Field, the impact would be less than significant (Class III). 
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Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.3.21 Risk of Upset/Public and Worker Safety 

12.3.21.1 Introduction 

This section provides an evaluation of the potential impacts to risk of upset/public and worker safety 
associated with Alternative 2. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.21 (Risk of Upset/Public and 
Worker Safety) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.21 (Risk of Upset/Public and Worker Safety). For the purposes of this analysis please refer to EIR Sec-
tions 10.21.2 and 11.21.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.21.3 and 11.21.3 for a description of the 
affected environment for risk of upset/public and worker safety (as applicable at either a study region or 
field-specific scale), and EIR Section 10.21.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.3.21.2 Programmatic Level Analysis of the Project 

Impact RSK-1 Create a hazard to the public or environment through crude oil transport and reason-
ably foreseeable accidents and releases 

With the decrease in oil production from the implementation of restricting or banning well stimulation 
treatments, imports of crude oil by rail will most likely occur and increase. The risk of accidents will be 
most substantial in areas that have existing and potential rail terminals for importing crude oil (Study 
Regions 1, 4, and 6) and regions through which the crude oil travels (Study Region 5). Potentially 
impacted areas are discussed in EIR Section 10.21.3.8 and the potential for accidents in different regions 
is discussed in EIR Section 10.21.4.1. 

This impact is considered a significant and unavoidable impact that could not be mitigated to a level of less 
than significant through the application of feasible mitigation measures. Implementation of recommended 
Mitigation Measures RSK-1a through RSK-1h would be appropriate to decrease the frequency of crude 
oil transport and reasonably foreseeable accidents and releases. Because DOGGR cannot require other 
agencies to implement suggested mitigation, Impact RSK-1 would be a Class I: Significant and Unavoidable 
Impact. 

MM RSK-1a Increase the Number of CPUC Rail Inspectors. (Full text in EIR Section 10.21.5.) 

MM RSK-1b Expedite the Phase-out of Older Tank Cars. (Full text in EIR Section 10.21.5.) 

MM RSK-1c Implement New Accident Prevention Technology. (Full text in EIR Section 10.21.5.) 

MM RSK-1d Monitor and Enforce New Speed Limits. (Full text in EIR Section 10.21.5.) 

MM RSK-1e Monitor the Implementation of Trackside Safety Technology. (Full text in EIR Section 
10.21.5.) 
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MM RSK-1f Improve Emergency Preparedness and Response Programs. (Full text in EIR Section 
10.21.5.) 

MM RSK-1g Provide Real-Time Shipment Information to Emergency Responders. (Full text in EIR 
Section 10.21.5.) 

MM RSK-1h Provide Additional Accident and Injury Data to the State. (Full text in EIR Section 
10.21.5.) 

Impacts RSK-2 through RSK-7 are the same as under the project. Thus, Impacts RSK-2 and RSK-6 areis 
Class I. Impacts RSK-2, RSK-4, RSK-5, and RSK-7 are Class II. Impact RSK-3 is Class III. 

Study Region 1 

A reduction in well stimulation treatment activities would be enacted under this alternative. Since this 
alternative will not apply to the Inglewood and Wilmington fields, a change in the worker accident rate 
when compared to the project case is not expected. 

To determine the number of accidents for each alternative, crude oil by rail projections from 2015-2040 
were used as a basis to estimate the number of rail cars. The maximum annual amount of 110 million 
barrels per year in Alternative 1 was used as a baseline to develop the crude oil rail accident rates (see 
EIR Section 10.21.3.8). For each alternative, the average crude oil import rate over 25 years was used as 
a basis to estimate the accident rate. 

Table 10.21-14 has been used to define the average crude oil import rate for Alternative 1. The average 
of the domestic crude oil supply corresponds to 75 million barrels per year. 

Table 10.21-16 provides an estimate of the maximum projected annual number of accidents based on 
the mean crude oil imports. Thus, the accident rate estimated for Alternative 1 would be reduced based 
on the ratio between the maximum (110 million bbl/yr) and the average (75 bbl/yr) imports. The 
accident rates for the other alternatives were estimated by the reduction in rail crude oil imports that 
would be offset by California production with hydraulically fractured wells. 

A 30 percent increase of crude oil production from the No project case (Alternative 6) was assumed for 
Alternative 2 to make up for lost production from hydraulically fractured wells. The difference between 
the maximum average (75 million bbl/yr) and the No project case (8.5 million bbl/yr) is 66.5 bbl/yr. 30 
percent of this number was added to the No project case to arrive at 28 million bbl/yr. This number was 
used to scale the number of accidents from the maximum presented on Table 10.21-16. As stated in EIR 
Section 10.21.4.1, given the relatively very low number of derailments compared to the number of 
shipments of oil in the U.S. since 2005, the occurrence of a major rail accident is expected to be very low 
and nearly all of the potential accidents that may occur are expected to be minor. 

The number of accidents from increased crude oil rail imports may rise with crude oil shipments to Long 
Beach, Vernon, and Carson. A discussion of crude oil routes is presented in EIR Section 10.21.3.8. Crude 
rail traffic may travel by way of the Tehachapi Pass through Bakersfield, or from the east (Texas), before 
heading to the metro Los Angeles area. Using the methodology stated above, the number of accidents 
projected for this region would remain about equal at one accident per year (25 accidents in 25 years), 
since there is a relatively small difference between the project (15 million bbl/yr) and Alternative 2 (28 
million bbl/yr) volume compared to the maximum volume (75 million bbl/yr). 

The volume of proppant is proportional to the number of wells hydraulically fractured, which in turn will 
require more rail cars. The maximum number of accidents corresponding to the highest volume of 
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proppant is shown in Table 10.21-15. Since the number of wells for Alternative 2 is approximately 30 
percent less than that of the maximum case, the number of accidents is approximately 30 percent less 
as well. The Regions at higher risk for accidents are Regions 1 and 4, with a lesser potential in Regions 5 
and 6. 

Proppant is sent by rail into Bakersfield in Study Region 4 and can travel through the western portion of 
this study region enroute. Six rail accidents for 2015-2040 are forecast for this region based on the FRA 
accident rates for Class I railroads from 2011-2013 (FRA, 2014). This is a slight reduction from seven 
accidents for the project case for the same period. 

Study Region 2 

The level of well stimulation treatment activities in Study Region 2 is very small, and no increase in the 
injury rate is forecast for Study Region 2. 

No rail facilities are expected to be constructed in this region. The small segment of rail that could be 
used enroute to Region 1 terminals (see Figure 10.21-3) is not expected to pose a significant risk of an 
accident in this Region. Proppant is sent by rail into Bakersfield in Study Region 4 and these shipments 
do not travel through this region. Therefore there is no expected additional rail risk in Study Region 2. 

Study Region 3 

Study Region 3 is expected to maintain the same recordable injury rate as the project case. Proppant is 
sent by rail into Bakersfield in Study Region 4. Given the comparatively smaller amount of rail traffic to a 
potential terminal in Santa Maria compared to other Regions, the potential for an accident is not fore-
casted for this Region using the volume of crude oil in this scenario. 

Study Region 4 

Study Region 4 would have a smaller increase in the number of in oil worker recordable injuries from the 
limitation on well stimulation treatments. The number of recordable injuries to oil workers would 
reduce from an additional 73 per year for the project compared to 60 per year for Alternative 2. 

Under the assumptions in EIR Section 10.21.3.7, this study region would be impacted by rail crude oil 
imports with the construction of the Alon crude facility and the increase to the full capacity of the Plains 
All America facility. Proppant will be shipped and offloaded in Bakersfield, which can increase the risk of 
accidents. Using the average annual crude oil import volume from 2015 to 2040 for this alternative, the 
number of accidents projected for this region would increase from one accidents per year (25 over 25 
years) for the project to two per year (50 over 25 years) from crude oil shipments. Four additional 
accidents for the 25-year period are forecast from proppant deliveries compared to five over the same 
period for the project case. 

Since this Region has the largest number of wells, it will have the most truck traffic. The vehicle traffic 
included both trucks and passenger vehicles. As demonstrated in EIR Section 10.21.3.10, the majority of 
vehicles are passenger cars for site workers. Tables 10.21-7 through 10.21-9 in EIR Section 10.21.3.10 
detail the assumptions on the number of vehicles and roundtrip miles. The estimate was built up using 
the number of wells for each alternative. The number of miles over 25 years (in millions) was applied to 
accident rates for truck and passenger vehicles from National Highway Traffic Safety Administration 
(NHTSA) data for California averaged from 2007-2009. (NHTSA, 2014), The accident rate for trucks was 
eight accidents per 100 million vehicle miles traveled. The passenger car accident rate was 172 accidents 
per 100 million vehicle miles traveled. For Alternative 2, there were 403 vehicle accidents predicted in 
Region 4, 390 of which were passenger vehicles. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.3-49 Final EIR 

Study Region 5 

The increase in oil worker recordable injuries is expected to be the same for both the project case and 
Alternative 2 in Study Region 5. Similar to Study Region 4, this study region would be affected by rail 
crude oil imports through Study Region 5 to the Alon Crude facility and the Plains All America facility. 
Using the average annual crude oil import volume from 2015 to 2040, the number of rail accidents 
projected for this region would remain the same compared to the project case at one accident per year 
(25 over 25 years. Proppant is expected to be shipped from Wisconsin that could pass through this study 
region. Two accidents are forecast to occur because of proppant shipments through this study region for 
both the project case and Alternative 2 over the 25-year period. 

Study Region 6 

No well stimulation treatment activities or drilling are projected in Study Region 6. Therefore, there is no 
impact on the injury rate to oil workers. Similar to Study Region 4, this study region would be impacted 
by rail crude oil imports with shipments through Study Region 6 to the proposed Alon crude facility and 
the Plains All America facility, or to the proposed Santa Maria facility. There is also potential for 
shipments to the Benicia and Pittsburg facilities if they are built. Crude oil could pass through Sacra-
mento enroute to these facilities. Using the average annual crude oil import volume from 2015 to 2040, 
the number of accidents projected for this region would increase from one accident per year (25 over 25 
years) for the project case to approximately two per year (50 for 25 years) for Alternative 2. Proppant is 
expected to be shipped from Wisconsin that could pass through this study region. One accident is fore-
cast to occur because of proppant shipments through this study region over the period from 2015-2040 
for Alternative 2 and two for the project case. 

12.3.21.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington Oil and Gas Field 

As stated in the introduction for this section, there are no anticipated impacts from Alternative 2 on 
activities in the Wilmington field. Therefore the recordable injury rate from well stimulation treatment 
and production activities is expected to be similar to that for the project (EIR Section 11.21). No impacts 
from increased rail traffic or truck traffic are anticipated for Wilmington. The train accident rates from 
the Federal Railroad Association (FRA) are based on millions of train miles. The truck and NHTSA (National 
Highway Traffic Safety Administration) accident rates are based on 100 million truck miles. Therefore, 
forecasting accidents within a field is applicable only to a larger, regional area. 

Inglewood Oil and Gas Field 

Well stimulation treatments would occur at Inglewood Oil and Gas Field under Alternative 2 as they 
would for the project (EIR Section 1110.21). As a result, the mitigation identified for the project within 
Inglewood would apply for Alternative 2 within Inglewood. 

Sespe Oil and Gas Field 

Similar to the Wilmington Oil and Gas Field, there are no anticipated impacts from Alternative 2 on 
activities in the Sespe field. Therefore the injury rate from well stimulation treatment and production 
activities is expected to be similar to that for the project (EIR Section 11.21). No impacts from increased 
truck traffic are anticipated for Sespe. The accident rates are based on millions of train miles or 100 
million truck miles and that magnitude of travel is applicable only to an analysis of effects in a larger 
region. 
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12.3.21.4 Impact Significance Summary 

Risks from crude oil production activities would be reduced when compared with the project case, but 
the difference would be notable only in Study Region 4. Overall, Alternative 2 would result in a reduction 
in injuries to workers and truck accidents when compared to the project case. Truck and passenger car 
accidents would decrease from 530 for the project to 413 for Alternative 2 over 25 years. The vast majority 
of these accidents would be from passenger vehicles. 

As with Alternative 1, there will be an increase in crude oil rail accidents (Impact RSK-1) from approxi-
mately four per year (100 for 25 years) for the project case to six per year (150 for 25 years) for Alterna-
tive 2. In addition, there may be accidents from proppant deliveries by rail, but at a reduced rate from 
the project case. The forecast for rail accidents from proppant deliveries over 25 years is 13 compared 
to 16 for the project case. 

Aside from Impact RSK-1 regarding transport of imported crude, each of the remaining impacts related 
to risk of upset and safety would be as described for the project. 

12.3.22 Transportation and Traffic 

12.3.22.1 Introduction 

This section provides an evaluation of the potential impacts to transportation and traffic associated with 
Alternative 2. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.22 (Transportation and Traffic) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.22 (Transportation and Traffic). 
For the purposes of this analysis please refer to EIR Sections 10.22.2 and 11.22.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.22.3 and 11.22.3 for a description of the affected environment for transportation and 
traffic (as applicable at either a study region or field-specific scale), and EIR Section 10.22.4 for details 
regarding the impact methodology and significance criteria that have been used. 

12.3.22.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Impact TR-1 Generate additional truck traffic and disrupt traffic operations 

Because well stimulation would occur only within existing fields, there would also be an overall direct 
reduction in truck trips. Within existing oil and gas fields, the total number of trips generated per well 
due to well stimulation and associated traffic impacts would be the same as those described in EIR Sec-
tion 10.22 (Transportation and Traffic). Direct impacts outside of existing oil and gas fields would be the 
same as described for Alternative 1 in EIR Section 12.2.22 (No Future Well Stimulation Practices Alterna-
tive, Transportation and Traffic). Combined together there would be an overall reduction of truck trips. 
Therefore, direct impacts to transportation and traffic (Impacts TR-1 through TR-6) would be beneficial 
overall on a programmatic level (Class V), except the potential for traffic hazards related to the transport 
of hazardous materials would remain significant and unmitigable (Class I), as discussed in EIR Section 
12.2.22. 

Impact TR-2 Inadvertently damage road rights-of-way 

Under the indirect effects scenario for Alternative 2 (EIR Section 8.3.2), any increased drilling without 
stimulation to make up for lost production would also add truck trips. Although the net number of truck 
trips is expected to be reduced under Alternative 2, if substantial increased drilling and well production 
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activities occur outside existing oil and gas fields near rural communities, then on a site-specific basis the 
condition of some rural roadways may be adversely affected. Implementation of Mitigation Measure 
TR-2a (Repair Roadway Damage) is recommended to ensure that roadways would be restored to original 
or near-original condition and undertaken in a timely manner, in consultation with and to the satisfac-
tion of city or county with jurisdiction over affected roadways, the local transportation agency, and/or 
Caltrans, as appropriate. With the implementation of Mitigation Measure TR-2a, Impact TR-2 (any poten-
tial indirect impacts to roadway pavement) would be reduced to a less than significant level (Class II). 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 

Impact TR-3 Cause traffic safety hazards for vehicles, bicyclists, and pedestrians 

Indirect traffic impacts to level of service (LOS) of local roadways (Impact TR-1), bicyclists and pedes-
trians (Impact TR-3), and interference with emergency response (Impact TR-6) would all be less than sig-
nificant (Class III), as discussed under Alternative 1 (EIR Section 12.2.22). In contrast Impacts TR-1, TR-3, 
and TR-6 are Class II under the project. 

Impact TR-4 Transport hazardous materials 

The potential for traffic hazards related to the transport of hazardous materials would be significant and 
unmitigable, even with implementation of Mitigation Measure TR-4a for well stimulation treatments 
within existing fields. This measure would ensure that truck drivers transporting chemical additives are 
aware of the emergency spill procedures, but the possibility remains that significant and unmitigable 
roadway hazard impacts could still occur during an accidental spill, so Impact TR-4 would be significant 
and unavoidable (Class I). 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

Impact TR-5 Change air traffic patterns 

On a site-specific basis, the drilling of new wells, especially deeper wells to be stimulated within existing 
fields, may trigger FAA air space hazard notification requirements for the drill rig in the vicinity of an 
airport. Assuming the owner/operator would submit Form 7460-1, as necessary, and comply with any 
required hazard markers or lighting, Impact TR-5 (Change air traffic patterns) would be less than signifi-
cant (Class III). 

12.3.22.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. It is expected the level of drilling and stimulation would be similar or slightly 
greater than what would occur under the project, because other oil and gas areas that require well stim-
ulation for production would no longer be available to developers. The impacts associated with well 
stimulation treatment activities for the two fields for Alternative 2 would be similar to those described 
in EIR Section 11.22 (Transportation and Traffic). 

12.3.22.4 Impact Significance Summary 
Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well 
stimulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), 
these mitigation measures would have to be adapted to project approvals other than well stimulation 
treatment permits. 
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12.3.23 Utilities and Service Systems 

12.3.23.1 Introduction 

This section provides an evaluation of the potential impacts to utilities and service systems associated 
with Alternative 2. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.23 (Utilities and Service Systems) and the 
programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.23 (Utilities and Ser-
vice Systems). For the purposes of this analysis please refer to EIR Sections 10.23.2 and 11.23.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.23.3 and 11.23.3 for a description of the affected environment for utilities 
and service systems (as applicable at either a study region or field-specific scale), and EIR Section 10.23.4 
for details regarding the impact methodology and significance criteria that have been used. 

12.3.23.2 Programmatic Level Analysis of the Project 

Alternative 2 represents an intermediate level of well stimulation between the project, which would 
allow stimulation anywhere in the state, and Alternative 1, which would prohibit well stimulation activi-
ties anywhere in the state. Alternative 2 would prohibit any future stimulation treatments outside of 
existing oil and gas field boundaries and their buffer areas, but allow such treatments within existing 
fields and their buffers. 

Therefore, potential impacts from any electrical or natural gas interconnections that would have been 
required for wells drilled outside of existing fields with the intent of stimulating them would not be 
required, and any solid waste and wastewater disposal needs associated with these types of wells would 
be avoided. Wells could still be drilled outside of existing fields, but they could not be stimulated. Loss of 
access to the petroleum resources that may have derived from well stimulation activities outside of 
existing fields would be made up for by importing oil from outside the state. Increased ship, rail, and 
truck traffic hauling imported oil and gas to refineries likely would occur under Alternative 2, including 
an increase use of rail corridors between the source fields and California refineries. As with Alterna-
tive 1, this could lead to a need for expanded or new terminals and yards to handle the imports. Except 
for security and safety lighting, such facilities have relatively minimal demands for electric power and 
would generate relatively small amounts of solid waste. They would not be expected to create a high 
demand for natural gas service or wastewater disposal beyond what is needed to heat buildings and ser-
vice sanitary requirements of the few buildings associated with terminals. Indirectly this alternative 
could increase well abandonment, the numbers of wells drilled and stimulated within existing fields, 
and/or the number of new conventional wells drilled but not stimulated outside of existing fields to 
make up for lost production. The need for new or expanded utilities and service systems is strongly influ-
enced by population levels and the interconnection needs of individual well sites. As discussed within 
EIR Section 12.3.18 (Population and Housing), Alternative 2 would not have significant population 
growth and in most areas any growth would be nominal and could be handled by the capacity of existing 
utilities and service providers. 

Four impacts were identified for utilities and services: 

 Impact UTL-1: Adversely affect utilities and service systems due to population growth from project-
related development 

 Impact UTL-2: Require new or expanded electrical or natural gas infrastructure 

 Impact UTL-3: Exceed existing municipal wastewater treatment provider capacities 

 Impact UTL-4: Exceed permitted solid waste capacity of landfills 
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Under Alternative 2, because no well stimulation would occur outside of existing fields, Impacts UTL-1 
through UTL-4 in these areas would be the same as described for Alternative 1 in EIR Section 12.2.23 
(Programmatic Level Analysis of Impacts and Mitigation Measures, Utilities and Service Systems). 
Impacts associated with stimulation activities within existing oil and gas fields and their buffers would be 
the same as those described for the project in EIR Section 10.23 (Utilities and Service Systems). To 
ensure all utilities and service systems would have adequate capacities under Alternative 2, Mitigation 
Measures UTL-3a and UTL-4a also are proposed for Alternative 2. With the inclusion of these two mitiga-
tion measures, impacts UTL-1 and UTL-2 would be Class II and impacts UTL-3 and UTL-4 would be 
Class III in existing fields. Outside of existing fields, these impacts would be Class III, less than significant. 

Utility and service impacts under Alternative 2 would be slightly decreased as compared to the project 
because Alternative 2 would not bring workers or stimulation activities into areas outside existing oil 
and gas fields, and the existing fields are already served by utilities and service systems. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Compensation to Municipal and Pri-
vate Wastewater Treatment Plants. (Full text in EIR Section 10.23.5.) 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation to 
Municipal and Private Solid Waste Facilities. (Full text in EIR Section 10.23.5.) 

12.3.23.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields and well stimulation activi-
ties would be allowed under Alternative 2. It is expected the level of drilling and stimulation would be 
similar or slightly greater than what would occur under the project. Because other oil and gas areas 
outside of existing fields that would require well stimulation for production would no longer be available 
to developers, there could be an increase in drilling and stimulation in existing fields. Because these are 
mature oil and gas fields, the number of new wells under Alternative 2 would not be expected to 
increase dramatically over existing levels of activity. The impacts associated with well stimulation treat-
ment activities for these three fields under Alternative 2 would be less than significant (Class III) for 
Impacts UTL-1 and UTL-2 and less than significant with mitigation (Class II) for Impacts UTL-3 and UTL-4. 
This is similar the significance of impacts described for the project in EIR Section 11.23 (Utilities and Ser-
vice Systems). 

12.3.23.4 Impact Significance Summary 

Please refer to Table 12.3.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where indirect impacts would result from projects not involving well stim-
ulation treatment (e.g., increased drilling activity either within or outside existing oil and gas fields), these 
mitigation measures would have to be adapted to project approvals other than well stimulation treatment 
permits. 

12.3.24 Impact Summary Table for Alternative 2 

Table 12.3.24-1 provides a summary of impacts and recommended mitigation measures for the project 
and specific oil and gas files for all issue areas under Alternative 2. 

Programmatic Level Analysis of the Project 

Under Alternative 2 all environmental impacts associated with well stimulation activities at locations 
outside of existing fields would be eliminated. Impacts within fields would still occur, but they would be 
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localized largely to disturbed well pad areas, and fields would already have established water and oil and 
gas production infrastructure in place. 

Additional wells may still be developed and stimulated within existing fields, which would reduce the 
need to drill new conventional wells or import oil and gas from out of State compared to Alternative 1. 
There might also be new drilling, though without well stimulation, in areas outside existing oil and gas 
fields in order to make up for the lack of well stimulation opportunities outside existing fields. These indi-
rect effects would be less severe, though, than those that would occur under Alternative 1 (No Future Well 
Stimulation). Therefore, indirect environmental impacts would be reduced compared to those described 
under Alternative 1 above. 

However, because many of the mature oil fields in California are in decline and Alternative 2 would pro-
hibit developing new fields that require well stimulation, there would be some loss of oil reserves and 
production due to implementation of this alternative, which would result in similar indirect impacts to 
Alternative 1. In addition, the prohibition of well stimulation treatments outside of existing fields would 
result in a new significant and unmitigable (Class I) impact from the loss of known mineral (oil and gas) 
resources in the Monterey Formation and its plays (Impact GEO-6). 

In summary, Alternative 2 would be worse than the project for the following issue areas: Air Quality, 
Environmental Justice, Geology, Greenhouse Gas Emissions, and Risk. 

Alternative 2 would be better than the project for the following issue areas: Aesthetics, Agriculture and 
Forestry Resources, Biological Resources–Terrestrial Environments, Biological Resources–Coastal Marine 
Environments, Coastal and Marine Processes and Water Quality, Fishing, Cultural Resources, Paleonto-
logical Resources, Hazardous Materials, Groundwater, Surface Water, Land Use, Noise, Population and 
Housing, Public Services, Recreation, Transportation and Traffic, and Utilities. 

Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. Therefore, impacts associated with well stimulation activities at the fields 
would be the same as those described for the project. 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

AESTHETICS     

Impact AES-1. Substantially adversely 
affect scenic vistas. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Impact AES-2. Substantially alter or 
damage scenic resources. 

Class I, II, III, or IV (Direct) 

Class III (Indirect) 

Class I or II for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class I, II, III, or IV (Direct) 

Class III (Indirect) 

Class I or II for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class I, II, III, or IV (Direct) 

Class III (Indirect) 

Class I or II for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class I, II, III, or IV (Direct) 

Class III (Indirect) 

Class I or II for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Impact AES-3. Substantially degrade the 
existing visual character or quality of a site 
and its surroundings. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class I, II, III for new or expanded 
terminals. 

None available for new or expanded 
terminals. 

Impact AES-4. Create new sources of 
substantial light and glare. 

Class III or IV (Direct) 

Class III (Indirect) 

Class II for new or expanded terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class II for new or expanded terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class II for new or expanded terminals. 

None available for new or expanded 
terminals. 

Class III or IV (Direct) 

Class III (Indirect) 

Class II for new or expanded terminals. 

None available for new or expanded 
terminals. 

AGRICULTURE AND FORESTRY RESOURCES    

Impact AGF-1. Convert Prime Farmland, 
Unique Farmland, or Farmland of Statewide 
Importance (Important Farmland), as 
designated by the Farmland Mapping and 
Monitoring Program, to non-agricultural use 

Class IV (Direct) 

Class II or V (Indirect) 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-1c: Compensate for Loss of 
Important Farmland 

Class IV 

None required. 

Class IV 

None required. 

Class II 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-1c: Compensate for Loss of 
Important Farmland 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AGF-2. Conflict with existing zoning 
for agricultural use or with Williamson Act 
contracts 

Class IV (Direct) 

Class II or V (Indirect) 

AGF-2a: Ensure Compatibility with 
Agricultural Zoning 

AGF-2b: Ensure Compatibility with 
Williamson Act Contracts or Terminate 
Williamson Act Contracts 

Class IV 

None required. 

Class IV 

None required. 

Class II 

AGF-2b: Ensure Compatibility with 
Williamson Act Contracts or Terminate 
Williamson Act Contracts 

Impact AGF-3. Conflict with existing zoning 
for, or cause rezoning of, forest land, 
timberland, or timberland zoned Timberland 
Production 

Class IV (Direct) 

Class II or V (Indirect) 

AGF-3a: Ensure Compatibility with 
Zoning for Forest and Timberland 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact AGF-4. Result in the loss of forest 
land or conversion of forest land to non-
forest use 

Class IV (Direct) 

Class II or V (Indirect) 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 

Class IV 

None required. 

Class II 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 

Class II 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AGF-4c: Compensate for Loss of Forest 
Land 

Impact AGF-5. Directly or indirectly impair 
the use of agricultural land or forest land 

Class IV (Direct) 

Class II or V (Indirect) 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 

Class IV 

None required. 

Class II 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 

Class II 

AGF-1a: Minimize Impacts to Important 
Farmland 

AGF-1b: Develop an Agricultural 
Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest 
Land 

AGF-4b: Develop a Forest Land 
Protection Plan 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

TR-1a: Prepare Traffic Plan 

AIR QUALITY     

Impact AQ-1. Conflict with or obstruct 
implementation of an applicable air quality 
plan 

Class I (Indirect) 

AQ-1a: Improve Air Quality Planning 
Inventories and Local Control Measures 

AQ-1b: Improve the Methodologies and 
Emission Factors Used in Inventory 
Development 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact AQ-2. Increase criteria pollutants or 
precursor pollutants to levels that violate an 
air quality standard or contribute 
substantially to an existing or projected air 
quality violation 

Class I (Indirect) 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I (Indirect) 

AQ-3a: Comply with Local Air District 
Protocols Relating to the Preparation of 
Prepare a Health Risk Assessment and 
Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to 
Air Pollutants by Improving Local Land 
Use Compatibility 

Class I 

AQ-3a: Comply with Local Air District 
Protocols Relating to the Preparation of 
Prepare a Health Risk Assessment and 
Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to 
Air Pollutants by Improving Local Land 
Use Compatibility 

Class I 

AQ-3a: Comply with Local Air District 
Protocols Relating to the Preparation of 
Prepare a Health Risk Assessment and 
Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to 
Air Pollutants by Improving Local Land 
Use Compatibility 

Class I 

AQ-3a: Comply with Local Air District 
Protocols Relating to the Preparation of 
Prepare a Health Risk Assessment and 
Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to 
Air Pollutants by Improving Local Land 
Use Compatibility 

Impact AQ-4. Create objectionable odors 
affecting a substantial number of people 

Class I (Indirect) 

AQ-4a: Prepare and Implement an Odor 
Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to 
Odors by Improving Local Land Use 
Compatibility 

Class I 

AQ-4a: Prepare and Implement an Odor 
Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to 
Odors by Improving Local Land Use 
Compatibility 

Class I 

AQ-4a: Prepare and Implement an Odor 
Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to 
Odors by Improving Local Land Use 
Compatibility 

Class I 

AQ-4a: Prepare and Implement an Odor 
Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to 
Odors by Improving Local Land Use 
Compatibility 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT    

Impact BIOT-1. Substantially reduce the 
habitat of a fish or wildlife species 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.3-59 Final EIR 

Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-2. Cause a fish or wildlife 
population to drop below self-sustaining 
levels 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-2b: California Condor Protection 
Measures 

BIOT-2c: Nelson’s Bighorn Sheep 
Protection Measures 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-3. Substantially reduce the 
number or restrict the range of an 
endangered, rare, or threatened species 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-4. Have a substantial adverse 
effect, either directly or through habitat 
modifications, on any species identified as a 
candidate, sensitive, or special-status 
species in local or regional plans, policies, 
or regulations, or by CDFW or USFWS 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class I 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts 
to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts 
to All Species Identified as a Candidate, 
Sensitive, or Special-status Species in 
Local or Regional Plans, Policies, or 
Regulations, or by CDFW or USFWS 

BIOT-4b: Minimize Impacts to Protected 
Birds 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-5. Have a substantial adverse 
effect on any riparian habitat or other 
sensitive natural community identified in 
local or regional plans, policies, regulations, 
or by CDFW or USFWS 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-
Causing Activities 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-6. Have a substantial adverse 
effect on federally protected wetlands as 
defined by Section 404, of the Clean Water 
Act (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or 
other means 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Class I 

BIOT-1a: Evaluate Impacts to Native 
Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native 
Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of 
Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and 
Wildlife 

BIOT-3a: Minimize and Mitigate Impacts 
to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

Impact BIOT-7. Interfere substantially with 
the movement of any native resident or 
migratory fish or wildlife species or with 
established native resident or migratory 
wildlife corridors, or impede the use of 
native wildlife nursery sites 

Class I 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Class III 

None required. 

Class III 

None required. 

Class I 

BIOT-7a: Prevent or Mitigate Habitat 
Fragmentation and Impacts to Fish and 
Wildlife Movement 

Impact BIOT-8. Conflict with any local 
policies or ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance 

Class II 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class II 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class II 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 

Class II 

BIOT-8a: Coordinate with Local 
Agencies and Jurisdictions Regarding 
Local Policies and Conservation Plans 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-9. Conflict with the provisions 
of an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or 
other approved local, regional, or state 
habitat conservation plan 

Class II 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class II 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class II 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Class II 

BIOT-9a: Coordinate with CDFW, 
USFWS, and Permittees Regarding 
NCCPs, HCPs, and Other Conservation 
Plans 

Impact BIOT-10. Contribute to global 
climate change and consequent impacts to 
biodiversity 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

BIOLOGICAL RESOURCES – COASTAL AND MARINE ENVIRONMENT    

Impact BIOCM-1. Substantially affect rare, 
threatened, or endangered coastal/marine 
species or their habitat 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 

Impact BIOCM-2. Interfere with migration or 
movement of coastal/marine fish or wildlife 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 

Impact BIOCM-3. Result in substantial loss 
or alteration of coastal/marine habitat 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 

Impact BIOCM-4. Substantially disrupt or 
affect local coastal/marine biological 
communities or habitats  

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

COASTAL PROCESSES AND MARINE WATER QUALITY    

Impact CPMWQ-1. Change marine water 
chemical composition with respect to 
known hazardous substances; or the 
measured water temperature, salinity, 
conductivity, or turbidity 

Class II 

CPMWQ-1a: Protect Marine Water 
Quality 

Class II 

CPMWQ-1a: Protect Marine Water 
Quality 

Not applicable. Not applicable. 

Impact CPMWQ-2. Change the velocity or 
direction of ocean currents 

Class II 

CPMWQ-2a: Prepare and Implement 
Marine Current Plan 

Class II 

CPMWQ-2a: Prepare and Implement 
Marine Current Plan 

Not applicable. Not applicable. 

Impact CPMWQ-3. Change the velocity or 
direction of coastal and ocean winds 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 

Impact CPMWQ-4. Change the direction, 
size, or period of ocean waves 

Class IV 

None required. 

Class IV 

None required. 

Not applicable. Not applicable. 

Impact CPMWQ-5. Increase the risk of a 
tsunami 

Class III 

CPMWQ-5a: Conduct Offshore 
Geotechnical and Tsunami Investigation 

CPMWQ-5b: Modify the Drilling of 
Disposal Wells Offshore or Near-
ShoreNone Required. 

Class III 

CPMWQ-5a: Conduct Offshore 
Geotechnical and Tsunami Investigation 

CPMWQ-5b: Modify the Drilling of 
Disposal Wells Offshore or Near-
ShoreNone Required. 

Not applicable. Not applicable. 

COMMERCIAL AND RECREATIONAL FISHING    

Impact CRF-1. Cause long-term exclusion 
of important commercial and recreational 
fishing areas 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 

Impact CRF-2. Result in substantial 
economic losses to local commercial and 
recreational fishing industries 

Class III 

None required. 

Class III 

None required. 

Not applicable. Not applicable. 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

CULTURAL RESOURCES     

Impact CUL-1. Affect historic-era 
archaeological and built-environment 
resources 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.3-67 Final EIR 

Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 
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Impact CUL-2. Affect prehistoric resources Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-3. Disturb human remains or 
cultural items, including funerary objects, 
sacred objects, and objects of cultural 
patrimony. 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-4. Affect cultural landscapes. Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 

Class I 

CUL-1a: Require Information Inventory 
and Evaluate Cultural Resources 

CUL-1b: Complete Native American 
Coordination 

CUL-1c: Prepare and Implement Cultural 
Resources Management and Treatment 
Plan 

CUL-1d: Prepare Plan for the Inadvertent 
Discovery of Human Remains 

CUL-1e: Provide Cultural Resources 
Specialist with the Authority to Halt Earth 
Disturbing Activities 

CUL-1f: Conduct a Cultural Resources 
Worker Environmental Awareness 
Program 

CUL-1g: Monitor Earth Disturbing 
Activities for Cultural Resources 

CUL-1h: Provide Native American 
Monitors during Earth Disturbing 
Activities 

CUL-1i: Prepare Cultural Resources 
Documents for the Monitoring of Earth 
Disturbing Activities 

CUL-1j: Curate all Discovered Cultural 
Resources Associated with Earth 
Disturbing Activities 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.3-70 Final EIR 

Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

PALEONTOLOGICAL RESOURCES     

Impact PALEO-1. Well stimulation 
treatments would destroy or disturb surface 
or near-surface significant paleontological 
resources 

Class II 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class II 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class II 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

Class II 

PALEO-1a: Require Information 
Inventory and Evaluate Paleontological 
Resources 

PALEO-1b: Develop Paleontological 
Resource Mitigation Plan 

PALEO-1c: Retain Qualified 
Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological 
Resources Worker Environmental 
Awareness Program 

PALEO-1e: Monitor Earth Disturbing 
Activities for Paleontological Resources 

PALEO-1f: Provide Qualified 
Paleontological Resources Monitor with 
Authority to Halt Earth Disturbing 
Activities 

PALEO-1g: Prepare Paleontological 
Resources Report for the Monitoring of 
Earth Disturbing Activities 

PALEO-1h: Curate all Discovered 
Paleontological Resources Associated 
with Earth Disturbing Activities 

ENVIRONMENTAL JUSTICE     

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-
income populations 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected 
Populations in the Vicinity of Well 
Stimulation Treatments 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

GEOLOGY, SOILS AND MINERAL RESOURCES    

Impact GEO-1. Expose people or 
structures to potential substantial adverse 
effects as a result of rupture of a known 
fault, seismically induced groundshaking, 
and/or ground failure 

Class IV (Direct) 

Class II 

GEO-1a: Avoid Active Faults Zonesif 
Necessary 

GEO-1b: Implement an Appropriate 
Setback if Necessary 

GEO-1ef: IncludePrepare an Earthquake 
Response Plan within the Spill 
Contingency Plan 

Class II 

GEO-1b: Implement an Appropriate 
Setback if Necessary 

GEO-1c: Limit the Number of 
Hydraulically Fractured Wells 

GEO-1cd: Implement Industry Accepted 
Practices 

GEO-1de: Conduct Ground Monitoring 

GEO-1ef: IncludePrepare an Earthquake 
Response Plan within the Spill 
Contingency Plan 

Class II 

GEO-1a: Avoid Active Faults Zones if 
Necessary 

GEO-1b: Implement an Appropriate 
Setback if Necessary 

GEO-1c: Limit the Number of 
Hydraulically Fractured Wells 

GEO-1cd: Implement Industry Accepted 
Practices 

GEO-1de: Conduct Ground Monitoring 

GEO-1ef: IncludePrepare an Earthquake 
Response Plan within the Spill 
Contingency Plan 

Class II 

GEO-1a: Avoid Active Faults Zones if 
Necessary 

GEO-1b: Implement an Appropriate 
Setback if Necessary 

GEO-1c: Limit the Number of 
Hydraulically Fractured Wells 

GEO-1cd: Implement Industry Accepted 
Practices 

GEO-1ef: IncludePrepare an Earthquake 
Response Plan within the Spill 
Contingency Plan 

Impact GEO-2. Result in substantial soil 
erosion or the loss of topsoil 

Class IV outside of existing fields (Direct) 

Class II within existing fields (Direct) 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

Class III (Indirect) 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-2a: Implement Erosion Control 
Plan 

Impact GEO-3. Be located on a geologic 
unit or soil that is unstable and result in on- 
or off-site landslide, lateral spreading, 
subsidence or collapse 

Class IV outside of existing fields (Direct) 

Class II within existing fields (Direct) 

GEO-3a: Prepare Geotechnical Report if 
Necessary Class III (Indirect)  

Class II 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Class II 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Class II 

GEO-3a: Prepare Geotechnical Report if 
Necessary 

Impact GEO-4. Be located on expansive 
soil creating substantial risks to life or 
property 

Class IV outside of existing fields (Direct) 

Class III within existing fields (Direct) 

Class III (Indirect) 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact GEO-5. Have soils incapable of 
adequately supporting the use of septic 
tanks or alternative wastewater disposal 
systems 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Class IV 

None required. 

Impact GEO-6. Result in the loss of 
availability of known mineral resource loss 
of a locally important mineral resource 
recovery site delineated on a local general 
plan, specific plan or other land use plan 

Class IV (loss of non-fuel resources) 
(Direct) 

Class I (loss of fossil fuels) (Direct) 

Class III (Indirect) 

None available. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GEO-7. Cause an induced seismic 
event including ground shaking and ground 
failure 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

GREENHOUSE GAS EMISSIONS     

Impact GHG-1. Generate greenhouse gas 
emissions that may have a significant 
impact on the environment 

Class I 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-1c: Detect and Quantify Fugitive 
and Vented Methane and Carbon 
Dioxide 

Class I 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-1c: Detect and Quantify Fugitive 
and Vented Methane and Carbon 
Dioxide 

Class I 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) Strategies 

GHG-1c: Detect and Quantify Fugitive 
and Vented Methane and Carbon 
Dioxide. 

Class I 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-1b: Reduce Emissions by 
Implementing Clean Development 
Mechanism (CDM) strategies 

GHG-1c. Detect and Quantify Fugitive 
and Vented Methane and Carbon 
Dioxide. 

Impact GHG-2. Conflict with an applicable 
plan, policy or regulation adopted for the 
purpose of reducing the emissions of 
greenhouse gases 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class III 

None required.  

Class I 

AQ-2a: Reduce Hydrocarbon Emissions 
from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable 
Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions 
from Associated Gas and Casinghead 
Gas. 

GHG-2a: Require Applicant to Enter into 
Mitigation Programs or Agreements for 
GHG Emissions not Covered by or 
Exempt from ARB’s Cap and Trade 
Program 

Class III 

None required.  
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

HAZARDS AND HAZARDOUS MATERIALS    

Impact HAZ-1. Hazardous materials 
associated with well stimulation fluids could 
be released to the environment from a spill 
or leak 

Class II 
HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of Its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and Its Likelihood of Failure 
Leading to Spills or Leaks to DOGGR 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of Its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and Its Likelihood of Failure 
Leading to Spills or Leaks to DOGGR 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of Its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and Its Likelihood of Failure 
Leading to Spills or Leaks to DOGGR 

GROUNDWATER RESOURCES     

Impact GW-1. Contribute to overdraft 
conditions in critically impacted 
groundwater basins 

Class II (Direct) 

Class IV (Indirect) 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Overdraft Impacts 

Class II 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Overdraft Impacts 

Class II 

GW-1a: Use Alternative Water Sources 
to the Extent Feasible 

GW-1b: Minimize Groundwater 
ImpactsPrepare a Third-Party Technical 
Report to Analyze Overdraft Impacts 

Class III 

None required 

Impact GW-2. Lower groundwater levels 
through pumping, resulting in significant 
and unreasonable inelastic land subsidence 
or significant and unreasonable impacts to 
nearby water wells or interconnected 
surface water 

Class II (Direct) 

Class IV (Indirect) 

GW-2a1b: Minimize Groundwater 
Impacts: Prepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping 

Class II 

GW-2a1b: Minimize Groundwater 
Impacts: Prepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping 

Class II 

GW-2a1b: Minimize Groundwater 
Impacts: Prepare a Third-Party Technical 
Report to Analyze Local Impacts of 
Pumping 

Class III 

None required 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GW-3. Adversely impact 
groundwater quality through surface spills 
or leaks during well stimulation 

Class II (Direct) 

Class IV (Indirect) 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Impact GW-4. 

Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through non-existent or 
ineffective annular well seals. 

Class II (Direct) 

Class IV (Indirect) 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments 

Class II 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments 

Class II 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments 

Class II 

GW-4a: Demonstrate that Wells within 
the ADSA Have Effective Cement Well 
Seals and Monitor Wells during Well 
Stimulation 

GW-4b: Install a Well Seal Across 
Protected Groundwater for New Wells 
Subject to Well Stimulation Treatments 
Install a Full Length Seal Between the 
Casing String and the Wellbore for Wells 
within the Boundaries of a DWR 
Groundwater Basin 

GW-4c: Install Methane Sensors on 
Wells in the ADSASubject to Well 
Stimulation Treatments 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GW-5. Migration of well stimulation 
fluids or formation fluids including gas to 
protected groundwater through damaged or 
improperly abandoned wells. 

Class II (Direct) 

Class IV (Indirect) 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate 

Class II 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate 

Class II 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate 

Class II 

GW-5a: Conduct Surface Geophysical 
Surveys or Apply Other Field Methods to 
Locate Improperly Abandoned Wells and 
Mitigate 

Impact GW-6: Improper disposal of 
flowback in injection wells could potentially 
impact groundwater quality. 

Class II (Direct) 

Class IV (Indirect) 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect Groundwater Install a 
Cement Seal across Protected 
Groundwater 

Class II 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect Groundwater Install a 
Cement Seal across Protected 
Groundwater 

Class II 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect Groundwater Install a 
Cement Seal across Protected 
Groundwater 

Class II 

GW-6a: Require Wastewater Disposal 
Wells to Inject Only into Exempted 
Aquifers to Protect GroundwaterInstall a 
Cement Seal across Protected 
Groundwater 

Impact GW-7. Inability to identify whether 
any observed adverse effects in groundwater 
are from well stimulation activity. 

Class II (Direct) 

Class IV (Indirect) 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment 

Class II 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment 

Class II 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment 

Class II 

GW-7a: Add a Tracer to Well Stimulation 
Fluids or Develop a Reasonable Method 
to Distinguish These Fluids in the 
Environment 

SURFACE WATER RESOURCES     

Impact SWR-1. Violate water quality 
standards or waste discharge requirements, 
provide substantial additional sources of 
polluted runoff, or otherwise substantially 
degrade or diminish surface water quality. 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood 
Protection 

SWR-1cd: Protect Surface Water 
Reservoirs 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood 
Protection 

SWR-1cd: Protect Surface Water 
Reservoirs 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood 
Protection 

SWR-1cd: Protect Surface Water 
Reservoirs 

Class II 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood 
Protection 

SWR-1cd: Protect Surface Water 
Reservoirs 

SWR-1d: Protect Surface Water 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class II 

SWR-2a: Implement Erosion Control 
Plan 

Class II 

SWR-2a: Implement Erosion Control 
Plan 

Class II 

SWR-2a: Implement Erosion Control 
Plan 

Class II 

SWR-2a: Implement Erosion Control 
Plan 

SWR-1d: Protect Surface Water 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact SWR-3. Substantially diminish 
surface water quantity. 

Class II 

SWR-3a: Ensure Adequate Water 
Availability 

Class II 

SWR-3a: Ensure Adequate Water 
Availability 

Class II 

SWR-3a: Ensure Adequate Water 
Availability 

Class II 

SWR-3a: Ensure Adequate Water 
Availability 

Impact SWR-4. Create flood hazard by 
substantially altering existing drainage 
patterns, substantially increasing the rate 
or amount of surface runoff, impeding or 
redirecting flood flows, or exposing people 
or structures to flooding.  

Class II 

SWR-1bc: Provide Adequate Flood 
Protection 

Class II 

SWR-1bc: Provide Adequate Flood 
Protection 

Class II 

SWR-1bc: Provide Adequate Flood 
Protection 

Class II 

SWR-1bc: Provide Adequate Flood 
Protection 

LAND USE AND PLANNING     

Impact LU-1. Preclude existing or permitted 
land uses, or create a disturbance that 
would diminish the function of land uses. 

Class I 

None available for impacts associated 
with Risk of Upset/Public and Worker 
Safety 

Class I 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of Its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and Its Likelihood of Failure 
Leading to Spills or Leaks to DOGGR 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 

Class I 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of Its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and Its Likelihood of Failure 
Leading to Spills or Leaks to DOGGR 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 

Class III 

None required. 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Impact LU-1, continued  RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

 

Impact LU-2. Physically divide an 
established community. 

Class III 

None required.LU-2a: Ensure That 
Established and Planned Communities 
Are Not Divided 

Class IIIV 

None required.LU-2a: Ensure That 
Established and Planned Communities 
Are Not Divided 

Class IIIV 

None required.LU-2a: Ensure That 
Established and Planned Communities 
Are Not Divided 

Class IV 

None required. 

Impact LU-3. Conflict with applicable land 
use plans, policies, programs, ordinances 
or other land use regulations of agencies 
with jurisdiction over a project adopted for 
the purpose of avoiding or mitigating an 
environmental effect. 

Class II 

SB 4 regulation requiring “Neighbor 
Notification” (Section 1783.2) 

All mitigation measures prescribed in this 
EIR 

Class II 

SB 4 regulation requiring “Neighbor 
Notification” (Section 1783.2) 

All mitigation measures prescribed in this 
EIR 

Class II 

SB 4 regulation requiring “Neighbor 
Notification” (Section 1783.2) 

All mitigation measures prescribed in this 
EIR 

Class II 

SB 4 regulation requiring “Neighbor 
Notification” (Section 1783.2) 

All mitigation measures prescribed in this 
EIR 

NOISE AND VIBRATION     

Impact NOI-1. Cause exposure of persons 
to or generation of excessive noise levels 
or a substantial increase in ambient noise 
levels 

Class II (Direct) 

Class II to Class IV (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

Class II (Direct) 

Class II to Class IV (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

Class II (Direct) 

Class II to Class IV (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 

Class II (Direct) 

Class II to Class IV (Indirect) 

NOI-1a: Control Noise Levels near 
Sensitive Land Uses 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact NOI-2. Cause exposure of persons 
to or generation of excessive groundborne 
vibration 

Class IV (Direct) 

Class I to IV (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

Class III (Direct) 

Class II to IV (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

Class III (Direct) 

Class II to IV (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

Class III (Direct) 

Class II to IV (Indirect) 

Mitigation may be required if new 
infrastructure is closer to noise sensitive 
receivers 

POPULATION AND HOUSING     

Impact POP-1. Induce substantial 
population growth 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact POP-2. Displace substantial 
numbers of people or existing housing, 
necessitating the construction of 
replacement housing elsewhere 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

PUBLIC SERVICES     

Impact PUB-1. Require new or physically 
altered governmental facilities in order to 
maintain acceptable service ratios, 
response times, or to other performance 
objectives for fire, police, or schools 

Class II 

PUB 1a: Assess Public Service Ratios 
and Ensure Adequate Compensation 

Class II 

PUB-1a: Assess Public Service Ratios 
and Ensure Adequate Compensation 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

TR-1a: Prepare Traffic Plan 

Class II 

PUB-1a: Assess Public Service Ratios 
and Ensure Adequate Compensation 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

TR-1a: Prepare Traffic Plan 

Class II 

PUB-1a: Assess Public Service Ratios 
and Ensure Adequate Compensation 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

HAZ-1b: Require the Operator to Conduct 
an Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

TR-1a: Prepare Traffic Plan 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

RECREATION     

Impact REC-1. Well stimulation treatment 
activities would increase the usage of 
recreation areas or facilities which would 
rResult in the physical deterioration of 
recreational resources 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class IIIIV 

None required. 

Impact REC-2. Well stimulation treatment 
activities would cCause disruptions in 
designated recreation areas 

Class II 

REC-2a: Coordinate Well Stimulation 
Treatment Schedule with Managing 
Officer(s) for Affected Recreation Areas 

REC-2b: Provide Noticing of Closures 
and Identify Alternative Recreation Areas 

Class II 

REC-2a: Coordinate Well Stimulation 
Treatment Schedule with Managing 
Officer(s) for Affected Recreation Areas 

REC-2b: Provide Noticing of Closures 
and Identify Alternative Recreation Areas 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1b: Provide Adequate Flood 
Protection 

SWR-1c: Protect Surface Water 
Reservoirs 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class II 

REC-2a: Coordinate Well Stimulation 
Treatment Schedule with Managing 
Officer(s) for Affected Recreation Areas 

REC-2b: Provide Noticing of Closures 
and Identify Alternative Recreation Areas 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1b: Provide Adequate Flood 
Protection 

SWR-1c: Protect Surface Water 
Reservoirs 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 

HAZ-1a: Ensure that Spill Contingency 
Plan Provides Adequate Protection 
Against Leaks or Discharges of 
Dangerous Fluids and Other Potentially 
Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site 
Pad for All Production Facilities, 
Regardless of the Amount of Time They 
Are in Place, Prior to Moving in 
Hazardous Materials and Manage 
Surface Water Runoff and Drainage on 
the Barrier Using Best Management 
Practices 

Class III 

None requiredREC-2a: Coordinate Well 
Stimulation Treatment Schedule with 
Managing Officer(s) for Affected 
Recreation Areas 

REC-2b: Provide Noticing of Closures 
and Identify Alternative Recreation Areas 

SWR-1a: Require Stormwater Pollution 
Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1b: Provide Adequate Flood 
Protection 

SWR-1c: Protect Surface Water 
Reservoirs 

SWR-2a: Implement Erosion Control 
Plan 

SWR-3a: Ensure Adequate Water 
Availability 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact REC-2. continued  HAZ-1b: Require Operator to Conduct an 
Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2b: Reduce the Inventory/Volumes 
Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2d: Conduct a Facility Siting Study 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2f: Ensure Mechanical Integrity 
Program Complies with Regulation 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

HAZ-1b: Require Operator to Conduct an 
Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2b: Reduce the Inventory/Volumes 
Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2d: Conduct a Facility Siting Study 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2f: Ensure Mechanical Integrity 
Program Complies with Regulation 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

HAZ-1b: Require Operator to Conduct an 
Annual Inventory of its Well Stimulation 
Equipment and Report of the Aged 
Infrastructure and its Likelihood of 
Failure Leading to Spills or Leaks to 
DOGGR 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2b: Reduce the Inventory/Volumes 
Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2d: Conduct a Facility Siting Study 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2f: Ensure Mechanical Integrity 
Program Complies with Regulation 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation of 
Flame Arresters on the Tank Vents 

Impact REC-2. continued  RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 
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  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

RISK OF UPSET / PUBLIC AND WORKER SAFETY    

Impact RSK-1. Create a hazard to the 
public or environment through crude oil 
transport and reasonably foreseeable 
accidents and releases 

Class I 

RSK-1a: Increase the Number of CPUC 
Rail Inspectors 

RSK-1b: Expedite the Phase-out of 
Older Tank Cars 

RSK-1c: Implement New Accident 
Prevention Technology 

RSK-1d: Monitor and Enforce New 
Speed Limits 

RSK-1e: Monitor the Implementation of 
Trackside Safety Technology 

RSK-1f: Improve Emergency 
Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment 
Information to Emergency Responders 

RSK-1h: Provide Additional Accident and 
Injury Data to the State 

Class I 

RSK-1a: Increase the Number of CPUC 
Rail Inspectors 

RSK-1b: Expedite the Phase-out of 
Older Tank Cars 

RSK-1c: Implement New Accident 
Prevention Technology 

RSK-1d: Monitor and Enforce New 
Speed Limits 

RSK-1e: Monitor the Implementation of 
Trackside Safety Technology 

RSK-1f: Improve Emergency 
Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment 
Information to Emergency Responders 

RSK-1h: Provide Additional Accident and 
Injury Data to the State 

Class VI 
None required 

RSK-1a: Increase the Number of CPUC 
Rail Inspectors 

RSK-1b: Expedite the Phase-out of 
Older Tank Cars 

RSK-1c: Implement New Accident 
Prevention Technology 

RSK-1d: Monitor and Enforce New 
Speed Limits 

RSK-1e: Monitor the Implementation of 
Trackside Safety Technology 

RSK-1f: Improve Emergency 
Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment 
Information to Emergency Responders 

RSK-1h: Provide Additional Accident and 
Injury Data to the State 

Class I 

RSK-1a: Increase the Number of CPUC 
Rail Inspectors 

RSK-1b: Expedite the Phase-out of 
Older Tank Cars 

RSK-1c: Implement New Accident 
Prevention Technology 

RSK-1d: Monitor and Enforce New 
Speed Limits 

RSK-1e: Monitor the Implementation of 
Trackside Safety Technology 

RSK-1f: Improve Emergency 
Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment 
Information to Emergency Responders 

RSK-1h: Provide Additional Accident and 
Injury Data to the State 

Impact RSK-2. Create a hazard to the 
public, workers, or environment through a 
reasonably foreseeable accidental release 
hazardous materials due to a hose leak or 
connection leak while pumping 
well stimulation treatment fluids 

Class II 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

Class II 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

Class II 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 

Class II 

RSK-2a: Conduct a Reactive Hazard 
Assessment (RHA) 

RSK-2ab: Reduce the 
Inventory/Volumes Handled with the 
Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA 
System 

RSK-2bd: Conduct a Facility Siting Study 
or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous 
Materials Storage Containers Provided 
with a Protective Outer Shell or a Double 
Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity 
Through Compliance with Permanent 
Program Complies with Regulation 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact RSK-3. Substantially increase the 
potential for major oil spills due to ship 
groundings and collisions 

Class III 

None required. 

Class III 

None required. 

Class IVII 

None required. 

Class IVII 

None required. 

Impact RSK-4. Create a hazard to the public, 
workers, or environment through a 
reasonably foreseeable accidental pressure 
changes during flowback activity caused by 
blocked pump discharge, sudden change in 
downhole condition, or human error 

Class II 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Class II 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Class II 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Class II 

RSK-4a: Conduct a Process Hazard 
Analysis (PHA) Followed by a Layer of 
Protection Analysis (LOPA) to Ensure 
Installation of Proper Safety Interlocks 

Impact RSK-5. Generate risks to public 
safety by causing a flammable atmosphere 
in the flowback tank 

Class II 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation 
of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

Class II 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation 
of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

Class II 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation 
of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

Class II 

RSK-5a: Prepare and Implement the 
Procedures to Avoid Pump Cavitation 
during all Well Stimulation Activities 

RSK-5b: Verify the Need of Installation 
of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a 
Control of Ignition Sources Plan 

Impact RSK-6. Increase risks to public 
safety by exposing the public to accidental 
crude oil or produced gas releases from 
pipelines 

Class I 

None available.RSK-6a: Increase 
Inspection of Mechanical Integrity 

RSK-6b: Improve Leak Detection 
Capability 

RSK-6c: Reduce Mainline Valve Spacing 

Class I 

RSK-6a: Increase Inspection of 
Mechanical Integrity 

RSK-6b: Improve Leak Detection 
Capability 

RSK-6c: Reduce Mainline Valve Spacing 
None available. 

Class I 

RSK-6a: Increase Inspection of 
Mechanical Integrity 

RSK-6b: Improve Leak Detection 
Capability 

RSK-6c: Reduce Mainline Valve Spacing 
None available. 

Class I 

RSK-6a: Increase Inspection of 
Mechanical Integrity 

RSK-6b: Improve Leak Detection 
Capability 

RSK-6c: Reduce Mainline Valve Spacing 
None available. 

Impact RSK-7. Expose workers and public 
to hazardous levels of airborne silica during 
the use of proppant 

Class II 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

Class II 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

Class II 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

Class II 

RSK-7a: Use Alternative Proppant (e.g., 
Sintered Bauxite, Ceramics, Resins) or 
Use Alternative Proppant Delivery 
System 

RSK-7b: Reduce Emissions from Dust-
Causing Activities 

TRANSPORTATION AND TRAFFIC     

Impact TR-1. Generate additional truck 
traffic and disrupt traffic operations 

Class I (transport of hazardous 
materials) or V 

None available. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 
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Table 12.3.24-1. Summary of Impacts and Mitigation Measures for Alternative 21 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact TR-2. Inadvertently damage road 
rights-of-way 

Class II 

TR-2a: Repair Roadway Damage 

Class III 

None required. 

Class III 

None required. 

Class II in the City of Fillmore 

TR-2a: Repair Roadway Damage 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians  

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact TR-4. Transport hazardous 
materials 

Class I 

TR-4a: Know Spill Prevention Measures 

Class I 

TR-4a: Know Spill Prevention Measures 

Class I 

TR-4a: Know Spill Prevention Measures 

Class I 

TR-4a: Know Spill Prevention Measures 

Impact TR-5. Change air traffic patterns Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class IV 

None required. 

Impact TR-6. Temporarily interfere with 
emergency response 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

UTILITIES AND SERVICE SYSTEMS     

Impact UTL-1. Adversely affect utilities and 
service systems due to population growth 
from Project-related development 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact UTL-2. Require new or expanded 
electrical or natural gas infrastructure 

Class IV (Direct) 

Class III (Indirect) 

None required. 

Class III 

None required. 

Class III 

None required. 

Class III 

None required. 

Impact UTL-3. Exceed existing municipal 
wastewater treatment provider capacities 

Class IV (Direct) 

Class II (Indirect) 

UTL-3a: Assess Wastewater Quality and 
Ensure Adequate Compensation 
toCapacity to Process Wastewater at 
Municipal and Private Wastewater 
Treatment Plants 

Class II 

UTL-3a: Assess Wastewater Quality and 
Ensure Adequate Capacity to Process 
Wastewater at Compensation to 
Municipal and Private Wastewater 
Treatment Plants 

Class II 

UTL-3a: Assess Wastewater Quality and 
Ensure Adequate Capacity to Process 
Wastewater at Compensation to 
Municipal and Private Wastewater 
Treatment Plants 

Class II 

UTL-3a: Assess Wastewater Quality and 
Ensure Adequate Capacity to Process 
Wastewater at Compensation to 
Municipal and Private Wastewater 
Treatment Plants 

Impact UTL-4. Exceed permitted solid 
waste capacity of landfills 

Class IV (Direct) 

Class II (Indirect) 

UTL-4a: Assess Non-Hazardous Solid 
Waste Generation and Ensure Adequate 
Compensation toCapacity to Accept Solid 
Waste at Municipal and Private Solid 
Waste Facilities 

Class II 

UTL-4a: Assess Non-Hazardous Solid 
Waste Generation and Ensure Adequate 
Capacity to Accept Solid Waste at 
Compensation to Municipal and Private 
Solid Waste Facilities 

Class II 

UTL-4a: Assess Non-Hazardous Solid 
Waste Generation and Ensure Adequate 
Capacity to Accept Solid Waste at 
Compensation to Municipal and Private 
Solid Waste Facilities. 

Class II 

UTL-4a: Assess Non-Hazardous Solid 
Waste Generation and Ensure Adequate 
Capacity to Accept Solid Waste at 
Compensation to Municipal and Private 
Solid Waste Facilities. 

1 - Mitigation measures recommended herein are addressed to well stimulation treatment activities, but sometimes are also relevant to indirect impacts not caused by well stimulation but by other activities (e.g., increased 
drilling either within or outside of existing oil and gas fields). In the latter situation, the identified measures thus are only model measures that could be followed, likely with some modification, in connection with 
approvals of other projects contributing to indirect effects. 
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12.4 Well Pad Consolidation Alternative (Alternative 3) 

The Well Pad Consolidation Alternative (Alternative 3) is to reduce the amount of land used for drilling in 
new areas of the State opened up by well stimulation technologies. It would not limit the amount of well 
stimulation in the future. This alternative has been developed primarily for consideration by local and 
State agencies with jurisdiction over sensitive surface resources, and would not be implemented by 
DOGGR by itself. As applied in particular counties and incorporated cities, this alternative would likely 
require local legislative actions amending existing general plans and zoning, and possibly grading ordi-
nances. Under this alternative the project standards for resource protection (see EIR Section 7.5) would 
not be implemented. EIR Section 8.3.3 provides the details of this alternative. 

As with Alternative 1, this alternative assumes that any action taken by the State to restrict or limit well 
stimulation activities would not be applicable in areas under federal or tribal jurisdiction. Any activity 
that is currently allowed in areas under federal or tribal jurisdiction would continue to be allowed, and 
could increase, stay the same, or decrease in intensity. The current permitting and environmental 
review processes applicable to stimulation activities in areas under federal and tribal jurisdiction would 
continue to apply to new well stimulation projects in those areas, and therefore impacts are assumed to 
be mitigated as appropriate and feasible. The analysis below for this alternative focuses only on activi-
ties in areas under State jurisdiction, and includes the assumption that the analysis of effects in areas 
under federal or tribal jurisdiction would be the same as with Alternative 1. Therefore, effects in areas 
under federal or tribal jurisdiction are not considered in the analysis of this alternative. 

The Well Pad Consolidation Alternative would apply primarily outside of existing oil and gas fields, in 
areas where resources would potentially become recoverable due to advances in well stimulation tech-
nologies and increased understanding of California’s geology. The goal of the Well Pad Consolidation 
Alternative is to reduce the amount of land used for drilling in new areas that may be opened to oil and 
gas development by well stimulation technologies. It would not limit the amount of well stimulation in 
the future, but would try to minimize surface impacts by minimizing the number of separate drilling 
pads needed to conduct multiple drilling operations. For existing fields, it is anticipated that most future 
drilling would rely on existing roads and pads, therefore substantially negating the need for or benefit of 
consolidation. 

This alternative has been developed primarily for consideration by local and State agencies having juris-
diction over land development and sensitive surface resources, and would not be implemented by 
DOGGR by itself. However, as part of this alternative, DOGGR could develop Field Rules specific to an oil 
and gas field with the goal of reducing the disturbance footprint associated with well drilling and stimu-
lation. If applied in particular counties and incorporated cities, this alternative could require local 
legislative actions amending existing general plans and zoning, and possibly grading and other ordi-
nances. In order to allow wells to be drilled less than 150 feet apart; however, legislative action might be 
necessary to modify the current language of PRC Section 3606. That statute generally provides, in 
pertinent part, that “where a parcel of land contains one acre or more and where all or substantially all 
of the surface of such parcel of land is unavailable for the surface location of oil or gas wells, there may 
be drilled or produced not more than one well into each acre of such parcel of land[.]” In applying the 
statute as currently written, uncertainty is created by the need to show, before more than one well per 
acre can be permitted, that, within a parcel considered for drilling, “substantially all of the surface of the 
land is unavailable for surface location” of wells. Absent legislative clarification or modification of this 
requirement, disputes over its meaning in particular circumstances could create challenges for local 
agencies seeking to implement this alternative in a form that permits more than one well per acre. 
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At the State level, the primary agency involved would be the Department of Fish and Wildlife, which has 
authority over actions affecting the bed and banks of water bodies and over the incidental take of 
endangered and threatened species. Regional Water Quality Control Boards would also be concerned 
about potential water quality impacts, and the State Historic Preservation Officer and the Native Ameri-
can Heritage Commission would be interested in possible impacts to cultural resources. At the federal 
level, the USACE could be involved in the issuance of dredge and fill (404) permits for wetlands or other 
aquatic features subject to federal jurisdiction. (Wet features beyond federal jurisdiction would be sub-
ject to state regulation by Regional Water Quality Control Boards.) The U.S. Fish and Wildlife Service 
would work with the USACE to ensure compliance with the federal Endangered Species Act or could 
approve habitat conservation plans (HCPs) proposed by entities or persons other than federal agencies. 

Under this alternative, ground disturbance for exploratory wells would be limited to the minimum fea-
sible amounts. If exploratory wells do not identify future viable resources, ground disturbance would be 
rehabilitated to pre-disturbance conditions, as feasible. 

The Well Pad Consolidation Alternative would require well owners/operators to use multi-well pads (i.e., 
individual pads that serve multiple wells) to recover oil and gas resources, thereby reducing the number 
of pads needed. Horizontal drilling would be preferable whenever feasible to allow additional wells to 
be reached from one access point. This alternative also would require well owners/operators to use 
existing infrastructure wherever possible, in particular existing access roads. In areas outside of existing 
fields where new infrastructure would be needed, well owners/operators would be required to share 
access roads to the greatest extent feasible, minimize the ground disturbance during construction, and 
rehabilitate temporary ground disturbance to pre-disturbance conditions. 

In addition to an analysis of the alternative itself, the analysis of Alternative 2 highlights how impacts 
under this alternative would be different from impacts under the project. Where no difference is specif-
ically noted, the significance of impacts under the alternative are the same as the impacts under the 
project. 

12.4.1 Aesthetics 

12.4.1.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 3. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.1 (Aesthetics) and the programmatic evaluation of spe-
cific oil and gas fields addressed in EIR Section 11.1 (Aesthetics). For the purposes of this analysis please 
refer to EIR Sections 10.1.2 and 11.1.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.1.3 and 11.1.3 for a description 
of the affected environment for visual resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.1.4 for details regarding the impact methodology and significance criteria that 
have been used. 

12.4.1.2 Programmatic Level Analysis of the Project 

Increasingly, multiple wells are being completed from a single well pad. While drill rigs required for 
directional drilling are larger than rigs required for conventional drilling, they are present only for the 
several months needed to complete the well. Because of their height, they would be visible from a 
greater distance, but given the relatively short time a rig would be at a site, this is a less than significant 
impact. Pads supporting multiple wells typically are larger than pads for single wells; however, there 
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would be fewer pads needed in a field to achieve the same level of resource recovery from the target 
formations. Fewer pads also would reduce the number of access roads or spur roads in a field. Overall, 
this alternative would reduce land disturbance by clustering wells at fewer location and by reducing 
access road requirements. 

In locations outside of existing fields, development of new wells for stimulation could be a significant 
impact. Depending on site location, amount and type of existing development, distance from viewer, 
view duration, and other factors affecting visibility and visual quality, this impact would be reduced to 
less than significant with mitigation (Class II) or would remain significant (Class I). The full text of mitiga-
tion measures is found in EIR Section 10.1.5. Where impacts could result from projects not involving well 
stimulation treatment, these mitigation measures would have to be adapted to project approvals other 
than well stimulation treatment permits. 

Impact AES-1 Substantially adversely affect scenic vistas 

Well stimulation itself is a short duration, temporary activity and typically does not require earthwork or 
vegetation removal. At the conclusion of the operation the site would be left largely unchanged from 
pre-stimulation conditions. Creation of new fields in new areas would require development of access 
roads and well pads, use of drill rigs, delivery of materials (drill pipe, drilling mud, well casing, cement, 
and other materials), installation of pumps and piping, and development of storage tanks and produc-
tion facilities. Under the project, more well pads would be developed as compared to Alternative 3, 
which requires consolidation of pads. The requirement to consolidate wells in new fields would reduce 
the number of pads and likely result in them being farther apart. This would reduce the number of 
access roads and spurs to pads as well. Overall, under Alternative 3, well consolidation would result in 
less impact to vistas in areas outside of existing fields as compared to the project, where consolidation 
would not be required. However, depending on local conditions, if the new field is visible to a vantage 
point from which a scenic vista is observed, the impact could be significant even with well pad consoli-
dation. Implementation of Mitigation Measures AES-1a and AES-1b, or similar measures by agencies 
having jurisdiction over land site surface alterations and facility development, would reduce the severity 
of the impact. 

MM AES-1a Prepare and Implement a Site Plan to Reduce Visual Impacts. (Full text in EIR Section 
10.1.5.) 

MM AES-1b Minimize Lighting Visibility Offsite. (Full text in EIR Section 10.1.5.) 

Because of the wide variability in California’s visual landscapes, a project-specific analysis would be 
required to determine if these or similar measures would reduce a particular project’s impact to a less 
than significant level with mitigation (Class II) or if the impact would remain significant (Class I). 

Impact AES-2 Substantially alter or damage scenic resources 

Scenic resources include scenic highways, notable rock formations, historic structures, noteworthy trees, 
and similar elements. 

In new fields, well pads, access roads, and infrastructure would need to be developed. If there are scenic 
resources at or near the site, these could be altered or damaged or their value substantially diminished 
even with well pad consolidation. Implementation of Mitigation Measure AES-1a, or a similar measure by 
agencies having jurisdiction, would reduce the severity of the impact. 
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MM AES-1a Prepare and Implement a Site Plan to Reduce Visual Impacts. (Full text in EIR Section 
10.1.5.) 

As with Impact AES-1 on vistas, consolidation of wells in new areas under Alternative 3 would reduce the 
impact on scenic resources as compared to the project, where consolidation is not required. However, a 
project-specific analysis would be required to determine if these or similar measures would reduce the 
impact to a less than significant level with mitigation (Class II) or if the impact would remain significant 
(Class I). 

Impact AES-3 Substantially degrade the existing visual character or quality of a site and its 
surroundings 

The visual character or quality of a site represents a composite impression of a site as perceived by an 
observer. Equipment, vehicles, and materials used during well stimulation work would likely introduce 
colors, forms, and lines that contrast with existing conditions at and around the site, degrading the 
visual character and quality of the site. Depending on viewer location, these introduced elements could 
block views, further contributing to the adverse visual change. 

In new oil and gas fields, the infrastructure associated with an oil and gas field would have to be devel-
oped, introducing visual changes in the existing character of the site and locality. The impact could be 
significant. Implementation of Mitigation Measures AES-1a and AES-1b, or similar measures by agencies 
having jurisdiction, would reduce the severity of the impact. 

MM AES-1a Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors. 
(Full text in EIR Section 10.1.5.) 

MM AES-1b Minimize Lighting Visibility Offsite. (Full text in EIR Section 10.1.5.) 

By reducing the number of pads, increasing their spacing, and reducing the number of access and spur 
roads, consolidation of wells in new areas under Alternative 3 would reduce impacts on the existing 
visual character of an area as compared to the project, where consolidation would not be required. 
However, because of the wide variability in existing visual environments, a project-specific analysis 
would be required to determine if these or similar measures would reduce the impact to a less than sig-
nificant level with mitigation (Class II) or if the impact would remain significant (Class I). 

Impact AES-4 Create new sources of substantial light and glare 

Night work during well stimulation would be unusual because a stimulation typically is a short duration 
activity and can be stopped between stimulations. If it night work did occur, temporary lighting would 
be required for safety during the night hours. During the day, equipment or vehicles with reflective sur-
faces, such as stainless steel tanks or windshields, can create glare as seen from various vantage points 
as the sun transits the sky or as vehicles move. 

In new fields, if stimulation proves successful and wells are economically viable, infrastructure would be 
developed and operated. This would introduce new light sources into an area. For example, once 
underway, well drilling typically is a 24-hour operation, with derricks and nearby work areas lit during the 
night for safety. If a field is established, the presence of wells, pipelines, tank farms and other necessary 
facilities and equipment may require night lighting for safety and security, although this would be lim-
ited. During the day, glare could be created by reflected light off of vehicle windshields or any highly 
reflective surface. Implementation of Mitigation Measures AES-1a and AES-1b, or similar measures by 
agencies having jurisdiction, would reduce the severity of the impact. 
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MM AES-1a Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors. 
(Full text in EIR Section 10.1.5.) 

MM AES-1b Minimize Lighting Visibility Offsite. (Full text in EIR Section 10.1.5.) 

By reducing the number of pads and increasing their spacing, consolidation of wells in new areas under 
Alternative 3 would reduce impacts from light and glare as compared to the project, where consolida-
tion would not be required. A project-specific analysis would be required to determine if these or similar 
measures would reduce the impact to a less than significant level with mitigation (Class II) or if the 
impact would remain significant (Class I). 

12.4.1.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Alternative 3 would cause consolidation of wells in new fields, but would not have an effect on existing 
fields such as the Wilmington, Inglewood, and Sespe Oil and Gas Fields, which are largely developed and 
where consolidation opportunities are limited. 

Well stimulation in the Wilmington Oil and Gas Field is anticipated to be limited to the THUMS artificial 
islands off Long Beach. This already represents a consolidation of wells and adoption of an alternative 
that requires multiple wells be developed from a well pad would not apply. Onshore, wells in the Wilm-
ington field are drilled from available locations, which are limited, given the high level of development in 
the Los Angeles-Long Beach area and applicable local regulations. Impacts of stimulation under Alterna-
tive 3 would be less than significant (Class III). 

Under the Baldwin Hills Community Standards, Inglewood Oil and Gas Field would minimize impacts and 
be required to meet certain standards. This would encourage the consolidation of wells if this would 
achieve the same level of resource recover as wells scattered on individual pads. With implementation 
of the Community Standards requirements, impacts of stimulation under Alternative 3 would be less 
than significant (Class III). 

In the Sespe Oil and Gas Field, the cost of preparing well pads in the rugged terrain encourages the 
development of multiple wells from single pads. Likewise, the topography constrains the ability to 
create new access roads. As a result, wells have tended to be clustered. In addition, restrictions on sur-
face development on federal lands within the field have encouraged the use of directional drilling to 
access resources. This is expected to be the situation going into the future as well. Therefore, this alter-
native is likely to have little effect on how the field is developed and maintained, since the range of 
alternative approaches is limited by existing land use constraints, ownership, and topography. Impacts 
of stimulation under Alternative 3 would be less than significant (Class III). 

12.4.1.4 Impact Significance Summary 

Under Alternative 3, similar potential impacts similar to those identified for the project would occur to 
visual resources at existing fields. Consolidation of wells on fewer pads in new fields would reduce the 
amount of ground disturbance, but industrial visual elements would still be introduced into the land-
scape. The significance of the changes in the visual landscape would depend on the location of the field 
and the vantage points from which it would be visible. These can be determined only after a field is 
discovered and development plans prepared. Therefore, the same mitigation measures as recom-
mended for the project would apply to Alternative 3. 
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Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from projects not involving well stimulation 
treatment, these mitigation measures would have to be adapted to project approvals other than well 
stimulation treatment permits. 

12.4.2 Agriculture and Forestry Resources 

12.4.2.1 Introduction 

This section provides an evaluation of the potential impacts to agriculture and forestry resources associ-
ated with Alternative 3. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.2 (Agriculture and Forestry Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.2 (Agriculture 
and Forestry Resources). For the purposes of this analysis please refer to EIR Sections 10.2.2 and 11.2.2 
for relevant State, federal, and local regulations and standards (as applicable at either a study region or 
field-specific scale), EIR Sections 10.2.3 and 11.2.3 for a description of the affected environment for agri-
culture and forestry resources (as applicable at either a study region or field-specific scale), and EIR Sec-
tion 10.2.4 for details regarding the impact methodology and significance criteria that have been used. 

Under this alternative the project standards for resource protection (see EIR Section 7.5) would not be 
implemented, which would result in greater indirect impacts on agricultural and forestry resources 
(Impact AGF-5, Directly or indirectly impair the use of agricultural land or forest land). Without the 
Water Recycling Standards, there would be an increase in competition for agricultural water supplies, 
because less water would be recycled. In addition, the potential for contamination of agricultural water 
supplies would be increased without implementation the Surface Water Protection Standards and 
Groundwater Protection Standards. 

12.4.2.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 3 would apply primarily to areas outside of existing oil and gas fields and their buffers, with 
the goal of reducing the amount of land used for drilling in new areas opened by well stimulation tech-
niques. Therefore, Alternative 3 would reduce overall impacts on agricultural and forestry resources. 
There would be reduced impacts related to construction of new well pads and associated facilities for 
projects dependent on well stimulation treatments by reducing the extent of disturbance and the 
amount of land occupied. 

Although overall impacts would be reduced, on a site-specific basic there could still be the following 
potential impacts to agriculture and forest land if either is present at the location of a new well pad: 

 Impact AGF-1. Convert Prime Farmland, Unique Farmland, or Farmland of statewide Importance 
(Important Farmland), as designated by the Farmland Mapping and Monitoring Program, to non-agri-
cultural use 

 Impact AGF-2. Conflict with existing zoning for agricultural use or with Williamson Act contracts 

 Impact AGF-3. Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

 Impact AGF-4. Result in the loss of forest land or conversion of forest land to non-forest use 

 Impact AGF-5. Directly or indirectly impair the use of agricultural land or forest land 
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As explained in EIR Section 10.2 (Agriculture and Forestry Resources), implementation of the mitigation 
measures below or equally or more stringent measures by the local Lead Agency would reduce all Agri-
culture and Forestry Resources impacts to a less than significant level (Class II). While impacts under the 
project and Alternative 3 would be Class II, they would be somewhat less severe under Alternative 3 
because well pad consolidation would result in less land disturbance. 

MM AGF-1a Minimize Impacts to Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-1b Develop an Agricultural Resources Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-1c Compensate for Loss of Important Farmland. (Full text in EIR Section 10.2.5.) 

MM AGF-4a Minimize Impacts to Forest Land. (Full text in EIR Section 10.2.5.) 

MM AGF-4b Develop a Forest Land Protection Plan. (Full text in EIR Section 10.2.5.) 

MM AGF-4c Compensate for Loss of Forest Land. (Full text in EIR Section 10.2.5.) 

MM AQ-2c Reduce Emissions from Dust-Causing Activities. (Full text in EIR Section 10.3.5.) 

MM BIOT-2a Prevent Hazards to Fish and Wildlife. (Full text in EIR Section 10.4.5.) 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

12.4.2.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The Well Pad Consolidation Alternative would mainly reduce impacts outside of existing fields. However, 
it could be used in existing fields and their buffers. Project-level impacts would be essentially the same 
as discussed in EIR Section 11.2 (Agriculture and Forestry Resources). 

Wilmington Oil and Gas Field 

There would be no impacts under this alternative or under the project because there is no forested land 
or designated Farmland within the Wilmington Oil and Gas Field (Class IV). 

Inglewood Oil and Gas Field 

The Inglewood Oil and Gas Field does not contain any mapped farmland so no direct or indirect impacts 
would occur to agriculture (Impacts AGR-1 and AGF-2 [Class IV]). Likewise, The Inglewood Oil and Gas 
Field is not zoned for forest land or timberland, therefore, Impact AGF-3 would not occur (Class IV). 

Because the Inglewood Oil and Gas Field is an existing field, it is anticipated that most future drilling 
would use existing roads and pads. However, there are 7.6 acres of forest land within a 0.25-mile buffer 
surrounding the Inglewood field. Impacts associated with stimulation activities for the Inglewood Oil and 
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Gas Field for Alternative 3 would be the same as those described in EIR Section 10.2 (Agriculture and 
Forestry Resources) for Impacts AGF-4 (Result in the loss of forest land or conversion of forest land to 
non-forest use) and AGF-5 (Directly or indirectly impair the use of agricultural land or forest land). Imple-
mentation of Mitigation Measures AGF-4a, AGF-4b, AGF-4c,AQ-2c, and BIO2a would reduce the majority 
of potential environmental impacts, including conversion of forest land to a non-forest use, to a less 
than significant level through resource protection measures and compensation (Class II). 

Sespe Oil and Gas Field 

The Well Pad Consolidation Alternative would not substantially reduce impacts on agricultural and for-
estry resources within the Sespe Oil and Gas Field. Although it is anticipated that most future drilling 
would use existing roads and pads, there would be impacts related to construction of new well pads and 
associated facilities for projects dependent on well stimulation treatments. There would also be poten-
tial impacts on agricultural water quality or water supplies. See EIR Section 11.2 for a detailed discussion 
(Agriculture and Forestry Resources). 

12.4.2.4 Impact Significance Summary 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), these mitigation measures would have to be adapted to project 
approvals other than well stimulation treatment permits. 

12.4.3 Air Quality 

12.4.3.1 Introduction 

This section provides an evaluation of the potential impacts to air quality associated with Alternative 3. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.3 (Air Quality) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.3 (Air Quality). For the purposes of this analysis please refer to 
EIR Sections 10.3.2 and 11.3.2 for relevant State, federal, and local regulations and standards (as applic-
able at either a study region or field-specific scale), EIR Sections 10.3.3 and 11.3.3 for a description of 
the affected environment for air quality (as applicable at either a study region or field-specific scale), 
and EIR Section 10.3.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.4.3.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Impact AQ-1 Conflict with or obstruct implementation of an applicable air quality plan 
 

Impact AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality 
standard or contribute substantially to an existing or projected air quality violation 

 

Impact AQ-3 Expose sensitive receptors to substantial pollutant concentrations 
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Impact AQ-4 Create objectionable odors affecting a substantial number of people 

This alternative would restrict future oil and gas activity in certain areas and would facilitate sharing of 
ancillary infrastructure, like access roads, to minimize ground disturbance. The Well Pad Consolidation 
Alternative would not limit the amount of well stimulation in the future, but would try to minimize sur-
face impacts by minimizing the number of separate drilling pads needed to conduct multiple drilling 
operations. Therefore, the intensification of traditional drilling and the importation of oil expected 
under Alternatives 1 and 2 would not occur under this alternative. 

Because using existing infrastructure where possible and minimizing ground disturbance would avoid 
some sources of dust and other emissions, emissions would occur at similar or slightly reduced levels 
when compared with the project. Emissions from oil and gas activity could occur at levels exceeding the 
forecasts of air quality plans, as they would with the project, which may cause a potential conflict with 
local air quality plans. 

The levels of criteria air pollutant emissions caused by equipment and sources typical of well stimulation 
treatments, hauling product by truck, and new well drilling would be similar to those described for the 
project and may exceed general mass-based emission thresholds of a local air district. This alternative 
would retain the potential to expose sensitive receptors to substantial pollutant concentrations and 
create objectionable odors as with the project. Although some sources of emissions may be avoided, 
each of the air quality impacts would be as described for the project, and the mitigation identified for 
the project (EIR Section 10.3.5) would be applicable. 

12.4.3.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 3, these existing fields would be subject to the same potential impacts and mitigation 
measures as described for programmatic level analyses of the project (EIR Section 11.3.5). Emissions 
associated with existing well stimulation treatments at the Wilmington and Sespe would occur at a simi-
lar or slightly reduced level and would be within the level of activity assumed by the air quality plan. 
New emissions at the Inglewood Oil and Gas Field under this alternative would be subject to the same 
potential air quality impacts and mitigation measures as described for the project (EIR Section 11.3.5). 
Because each new well stimulation treatment operation creates “new” emissions, which could be 
potentially significant, mitigation would be necessary. Although Impact AQ-1 would be a Class III: Less 
Than Significant Impact, the remaining air quality impacts would occur as shown in EIR Section 10.3.5 
(Impacts Common to All Study Regions). Mitigation measures identified for Impact AQ-2, Impact AQ-3, 
and Impact AQ-4 would be applicable within each field, and the resulting impacts after implementing 
mitigation would be significant and unavoidable (Class I). 

12.4.3.4 Impact Significance Summary 

Although some emissions related to well stimulation treatments would be avoided under Alternative 3, 
emissions from oil and gas activity would occur at levels comparable to those of the project. Each of the 
air quality impacts due to well stimulation treatments would be as described for the project. Where 
impacts would result from project approvals not involving well stimulation treatment (e.g., authoriza-
tions for oil and gas drilling operations on consolidated well pads outside of existing oil and gas fields), 
the mitigation measures developed in EIR Section 10.3 for air quality effects would have to be adapted 
to project approvals other than well stimulation treatment permits. 
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12.4.4 Biological Resources: Terrestrial Environment 

12.4.4.1 Introduction 

This section provides an evaluation of the potential impacts to terrestrial biological resources associated 
with Alternative 3. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.4 (Biological Resources: Terrestrial Environ-
ment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.4 (Bio-
logical Resources–Terrestrial Environment). For the purposes of this analysis please refer to EIR Sections 
10.4.2 and 11.4.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.4.3 and 11.4.3 for a description of the affected 
environment for terrestrial biology (as applicable at either a study region or field-specific scale), and EIR 
Section 10.4.4 for details regarding the impact methodology and significance criteria that have been 
used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, compared to the project, there would be the potential for an increase in oil and 
gas development and associated well stimulation in biologically sensitive areas, slightly greater habitat 
loss without setbacks from perennial surface water, an increase in water usage that could affect fish and 
wildlife habitat (due to less water recycling), and an increase in the potential for contamination of water 
supplies that could affect biological resources. 

12.4.4.2 Programmatic Level Analysis of the Project 

Alternative 3, the Well Pad Consolidation Alternative, would generally reduce overall impacts to terres-
trial biological resources, but the actual reduction cannot be quantified. Alternative 3 would reduce and 
consolidate overall acreage of surface disturbance from well stimulation technology. This would reduce 
impacts to native vegetation and habitat, jurisdictional waters of the State and waters of the U.S., and 
special-status plants, fish, and wildlife using that habitat or surrounding areas. Well pad consolidation 
also would generally reduce impacts to fish and wildlife movement and biological connectivity by reduc-
ing the number of disturbed areas, although individual disturbance sites may be larger. 

The impacts to terrestrial biological resources under Alternative 3 would be reduced in overall extent, 
but the impacts themselves, and where they would occur, would be similar to those described in EIR 
Sections 10.4 and 11.4. Depending on specific locations of future well stimulation activities, even with 
these activities located on consolidated well pads, the potential impacts to biological resources may 
range from Class I (significant and unavoidable) to Class III (less than significant). Due to the unknown 
locations of future well stimulation activities, this analysis presumes the “reasonable worst case” state-
wide impacts of well stimulation, which generally are Class I or Class II. However, Alternative 3 could 
substantially reduce the expected overall impacts of well stimulation activities statewide, by consoli-
dating those activities. 

Under Alternative 3, impacts to biological resources may be significant and unavoidable (Class I). This 
would apply to all the biological resources impact criteria BIOT-1 through BIOT-6 (addressing impacts to 
plants, fish, and wildlife and their habitats and natural communities) and BIOT-10 (greenhouse gas 
effects and consequent impacts to biological resources), below. In contrast, Impacts BIOT-8 and BIOT-9 
(addressing conflicts with conservation policies and planning) are Class II impacts under the this alterna-
tive (and under the project). 
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Mitigation Measures BIOT-1a through BIOT-9a would reduce these impacts, but some impacts may 
remain significant even after mitigation. Mitigation Measures GW-1a, GW-1b, GW-4a, GW-4b, SWR-1a, 
SWR-2a and SWR-3a Additional mitigation measures or other conditions may be required under other 
regulatory programs including but not limited to CESA, ESA, state and federal regulation of waters of the 
State and waters of the U.S. Where impacts would result from project approvals not involving well stim-
ulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.4 for effects 
on terrestrial biological resources would have to be adapted to project approvals other than well stimu-
lation treatment permits. 

12.4.4.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Although the Well Pad Consolidation Alternative would be primarily aimed at reducing surface impacts 
in new oil and gas fields outside existing fields, the Alternative could also reduce the footprints of future 
well drilling and well stimulation treatment operations in the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields. The actual extent of reduction cannot be quantified. In qualitative terms, the potential loss or 
degradation of terrestrial biological resources would be as described in EIR Section 11.4, and would be 
dependent on season and location of any particular production activity (i.e., site preparation, drilling, 
and ancillary activities), and generally may range from Class I to Class III. The likely extent of oil and gas 
production in biologically sensitive areas would probably be reduced under Alternative 3, but the 
impacts themselves, and where they occur, would be similar to those described in EIR Section 11.4. The 
mitigation measures in EIR Section 11.4 would be applicable to these well-stimulation treatment proj-
ects, and could be adapted to projects directly involving exploration and drilling rather than well stimu-
lation. While the extent of impacts may be reduced, the categories for each biological resource impact 
within the Wilmington, Inglewood, and Sespe Oil and Gas Fields would be unchanged from the project, 
including several that would remain Class I for the presumed “reasonable worst case.” Potential “rea-
sonable worst-case” impacts to biological resources would be Class I for Impacts BIOT-1 through BIOT-6 
and BIOT-7 (Sespe field only); Class II for Impacts BIOT-8 and BIOT-9; and Class III for Impacts BIOT-7 (for 
the Wilmington and Inglewood fields) and BIOT-10 (as they would be under the project). 

12.4.4.4 Impact Significance Summary 

Under Alternative 3 (Well Pad Consolidation), impacts to biological resources would generally be reduced 
compared with the project. However, the magnitude of reduced impacts cannot be determined, so sig-
nificance conclusions would remain the same as those for the project. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.4 for effects 
on terrestrial biological resources would have to be adapted to project approvals other than well stimu-
lation treatment permits. 

12.4.5 Biological Resources: Coastal and Marine Environment 

Alternative 3 (Well Pad Consolidation) does not apply to coastal and marine biological resources. Impacts 
would be the same as those of the project. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 
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12.4.6 Coastal Processes and Marine Water Quality 

Alternative 3 (Well Pad Consolidation) does not apply to coastal processes and marine water quality. 
Impacts would be the same as those of the project. 

12.4.7 Commercial and Recreational Fishing 

Alternative 3 (Well Pad Consolidation) does not apply to commercial and recreational fishing. Impacts 
would be the same as those of the project. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.4.8 Cultural Resources 

12.4.8.1 Introduction 

This section provides an evaluation of the potential impacts to cultural resources associated with Alter-
native 3. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.8 (Cultural Resources) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.8 (Cultural Resources). For the purposes of 
this analysis please refer to EIR Sections 10.8.2 and 11.8.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.8.3 and 
11.8.3 for a description of the affected environment for cultural resources (as applicable at either a 
study region or field-specific scale), and EIR Section 10.8.4 for details regarding the impact methodology 
and significance criteria that have been used. 

12.4.8.2 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impacts are addressed: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, and 
objects of cultural patrimony 

 Impact CUL-4: Affect cultural landscapes 

Under Alternative 3, the geographic extent of impacts to cultural resources would be substantially 
lessened in comparison to the project, and the risk of adverse impacts to cultural resources would be 
correspondingly reduced. At a programmatic level of analysis, it is not possible to know precisely the 
location, extent and particular characteristics of potential impacts to these resources. 

Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural Resources, Impact 
Analysis and Mitigation Measures), would reduce these effects but cannot guarantee they would be 
entirely avoided. Therefore, cultural resources impacts would remain significant and unavoidable (Class I). 
Where impacts would result from project approvals not involving well stimulation treatment (e.g., auth-
orizations for oil and gas drilling operations on consolidated well pads outside of existing oil and gas 
fields), the mitigation measures developed in EIR Section 10.8 for cultural resource effects would have 
to be adapted to project approvals other than well stimulation treatment permits. 
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The area of disturbance associated with Alternative 3 would be smaller than that of the project, includ-
ing areas that are likely to be sensitive for cultural resources. However, Alternative 3 does not incorpo-
rate the project standards for Resource Protection (see EIR Section 7.5 (Description of the Project, 
project standards for Resource Protection)) that restrict well stimulation activities from operating near 
surface water or critical habitats. Thus, while Alternative 3 would likely impact a smaller number of cul-
tural resources, it would impact a larger number of other types of cultural resources associated with the 
project’s protected areas (see Appendix F). 

12.4.8.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated that 
most future drilling and well stimulation activities would use existing roads and pads to the greatest 
extent possible. Impacts within fields would be the same as what is described in EIR Section 11.8 (Cul-
tural Resources). Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 11.8.5 (Cultural 
Resources, Impact Analysis and Mitigation Measures), would likely reduce these effects to less than sig-
nificant but cannot guarantee they would be entirely avoided. Therefore, impacts to cultural resources 
are considered significant and unavoidable (Class I). 

12.4.8.4 Impact Significance Summary 

Alternative 3 would reduce the potential impacts to cultural resources in all study regions because the 
overall footprint of well stimulation disturbances would be reduced in comparison to the project. Imple-
mentation of Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural 
Resources, Impact Analysis and Mitigation Measures) and EIR Section 11.8.5 (Cultural Resources, Impact 
Analysis and Mitigation Measures), would reduce these effects, but cannot guarantee they would be 
entirely avoided. Potential impacts are therefore considered significant and unavoidable (Class I). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
well stimulation treatment, the measures would have to be adapted to project approvals other than 
well stimulation treatment permits. 

12.4.9 Paleontological Resources 

12.4.9.1 Introduction 

This section provides an evaluation of the potential impacts to paleontological resources associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.9 (Paleontological Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.9 (Paleontological Resources). 
For the purposes of this analysis please refer to EIR Sections 10.9.2 and 11.9.2 for relevant State, federal, 
and local regulations and standards (as Applicable at either a study region or field-specific scale), EIR Sec-
tions 10.9.3 and 11.9.3 for a description of the affected environment for paleontological resources (as 
applicable at either a study region or field-specific scale), and EIR Section 10.9.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.4.9.2 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impact is addressed: 
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 Impact PALEO-1: Destroy or disturb surface or near-surface significant paleontological resources 

Table 10.9-8 in EIR Section 10.9 provides a summary table of the geologic units in each study region that 
have the potential to bear significant paleontological resources. Alternative 3 reduces the overall 
amount of ground disturbing activities that could result in Class II impacts to paleontological resources. 

The Well Pad Consolidation Alternative would reduce the amount of land used for drilling in new areas 
of the State that could be developed with the advancement of new well stimulation technologies. This 
alternative would reduce the overall amount of new ground disturbance in a number of ways, including 
setting limitations on the width of new access roads to no more than 25 feet, utilizing multi-well pads, 
and using existing infrastructure such as existing access roads. Therefore, the geographic extent of 
potential impacts to paleontological resources would be substantially lessened in comparison to the 
project, and thus the risk of adverse impacts would be correspondingly reduced. Implementation of Mit-
igation Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9.2 (No Future Well 
Stimulation Treatments Alternative (Alternative 1)) and detailed in EIR Section 10.9.5 Paleontological 
Resources, Impact Analysis and Mitigation Measures) would be expected to reduce Impact PALEO-1 to 
less than significant (Class II) because the mitigation measures would allow for the recovery, prepara-
tion, analysis, and curation of the paleontological resources that may be made available for future 
scientific studies, which may result in important taphonomic, taxonomic, phylogenetic, paleoecologic, 
stratigraphic, or biochronological discovery. However, in those areas where earth disturbing activities 
could occur, Alternative 3 would not provide for the project’s standards for resource protection, and 
thus would be expected to result in a greater overall number of impacts to paleontological resources in 
comparison to the project. Where impacts would result from project approvals not involving well stimu-
lation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.9 for paleon-
tological effects would have to be adapted to project approvals other than well stimulation treatment 
permits. 

12.4.9.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington and Sespe Oil and Gas Fields 

Portions of the Wilmington and Sespe Oil and Gas Fields have paleontological resources potential (i.e., 
sensitivity) ranging from low to high (Wilmington) and very high (Sespe) and the likelihood of impacting 
scientifically significant vertebrate fossils is high. Because the Wilmington and Sespe Oil and Gas Fields 
are existing fields, it is anticipated that most future drilling and well stimulation activities would use 
existing roads and pads to the greatest extent possible. However, this is an assumption of the program-
matic level analysis for these two fields. Therefore, potential impacts within the fields would be the 
same as what is described in EIR Section 11.9 (Paleontological Resources). Potential impacts would be 
mitigable to a level of less than significant (Class II) with implementation of Mitigation Measures 
PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9 (No Future Well Stimulation Treat-
ments Alternative (Alternative 1)) and detailed in EIR Section 10.9.5 (Paleontological Resources, Impact 
Analysis and Mitigation Measures). 

Inglewood Oil and Gas Field 

Because the Inglewood Oil and Gas Field is an existing field, it is anticipated that most future drilling and 
well stimulation activities would use existing roads and pads to the greatest extent possible. Impacts 
within the field would be the same as what is described in EIR Section 10.9 (Paleontological Resources). 
Potential impacts would be mitigable to a level of less than significant (Class II) with implementation of 
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Mitigation Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9 (No Future Well 
Stimulation Treatments Alternative (Alternative 1)) and detailed in EIR Section 10.9.5 (Paleontological 
Resources, Impact Analysis and Mitigation Measures). 

Within these three fields, the Well Pad Consolidation Alternative could result in greater earth disturbing 
activities in comparison to the project because no standards for resource protection would be imple-
mented. Therefore, Alternative 3 would have the potential to disturb a greater overall number of pale-
ontological resources in comparison to the project. 

12.4.9.4 Impact Significance Summary 

At a programmatic level of analysis, the Well Pad Consolidation Alternative would reduce the potential 
impacts to paleontological resources in all study regions because the overall construction footprint 
associated with well stimulation treatments would be reduced when compared to the project. However, 
any new ground disturbances related to future oil and gas well stimulation treatments that would result 
in adverse impacts to paleontological resources would be less than significant (Class II) with implemen-
tation of Mitigation Measures PALEO-1a through PALEO-1h, as defined in EIR Section 10.9.5 (Paleonto-
logical Resources, Impact Analysis and Mitigation Measures). Site-specific impacts would also be less 
than significant (Class II) with implementation of Mitigation Measures PALEO-1a through PALEO-1h. 
However, because no standards for resource protection would apply, in those areas where ground dis-
turbing activities could occur under Alternative 3, the overall number of impacts to paleontological 
resources at a site-specific level would be anticipated to be greater in comparison to the project. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
well stimulation treatment, the measures would have to be adapted to project approvals other than 
well stimulation treatment permits. 

12.4.10 Environmental Justice 

12.4.10.1 Introduction 

This section provides an evaluation of the potential impacts to environmental justice associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.10 (Environmental Justice) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.10 (Environmental Justice). For the 
purposes of this analysis please refer to EIR Sections 10.10.2 and 11.10.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.10.3 and 11.10.3 for a description of the affected environment for environmental justice (as applic-
able at either a study region or field-specific scale), and EIR Section 10.10.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.4.10.2 Programmatic Level Analysis of the Project 

Under Alternative 3, wells in areas outside of existing fields would be required to be consolidated on 
pads. This would reduce the amount of disturbance overall in areas outside of existing fields, but likely 
would have minimal effect in existing fields. The goal of Alternative 3 is to reduce the amount of land 
used for drilling in new areas opened up by well stimulation technologies by consolidating well sites. 
Therefore, Alternative 3 would apply primarily to areas outside of existing oil and gas fields that would 
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potentially become recoverable due to advances in well stimulation technologies, most notably within 
the Monterey Formation and plays. 

When compared to the project, Alternative 3 has the potential for both increasing and decreasing envi-
ronmental justice issues. While it would reduce the total area possibly developed, should the selected 
new concentrated development areas be located adjacent to disproportionate numbers of minority or 
low-income populations, environmental justice impacts would be increased. Because of this uncertainty, 
Mitigation Measure EJ-1a (Track Characteristics of Affected Populations in the Vicinity of Well Stimula-
tion Treatments) is proposed for Alternative 3. The location of all future well stimulation is not known. 
Therefore, the potential for environmental justice impacts from well stimulation occurring remains, and 
Mitigation Measure EJ-1a would apply throughout all study regions, including existing fields. The imple-
mentation of Mitigation Measure EJ-1a would allow DOGGR and/or the local jurisdiction to track the 
locations of well stimulation applications and develop strategies to address environmental justice issues 
should the arise. Implementation of this measure, in conjunction with other mitigation measures identi-
fied in this EIR, would reduce the environmental justice impact, but the degree to which this would 
occur cannot be determined at a programmatic level. It would require data on specific well locations, 
their impacts, and the location of affected populations. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 

12.4.10.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

At Wilmington, Inglewood, and Sespe Oil and Gas Fields, the location of most well pads is established, so 
Alternative 3 would have little effect. However, given that the location of future well stimulations is 
unknown, the potential for environmental justice impacts from well stimulation occurring remains, and 
Mitigation Measure EJ-1a (Track Characteristics of Affected Populations in the Vicinity of Well Stimula-
tion Treatments) would apply. This would allow DOGGR or local authorities to consider what additional 
actions it may require or take. Implementation of this measure, in conjunction with other mitigation 
measures identified in this EIR, would reduce the environmental justice impact. 

12.4.10.4 Impact Significance Summary 

Alternative 3 has the potential for creating potential environmental justice issues should selected new 
well stimulation areas be clustered and located adjacent to disproportionate numbers of minority or 
low-income populations. Alternative 3 would require mitigation similar to Mitigation Measure EJ-1a (Track 
Characteristics of Affected Populations in the Vicinity of Well Stimulation Treatments) would apply and 
would reduce the environmental justice impact. Where this measure would be imposed on projects that 
do not involve well stimulation treatment, the measure would have to be adapted to project approvals 
other than well stimulation treatment permits. 

12.4.11 Geology, Soils and Mineral Resources 

12.4.11.1 Introduction 

This section provides an evaluation of the potential impacts to geology, soils and mineral resources 
associated with Alternative 3. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.11 (Geology, Soils and Mineral 
Resources) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.11 
(Geology, Soils and Mineral Resources). For the purposes of this analysis please refer to EIR Sections 
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10.11.2 and 11.11.2 for relevant State, federal, and local regulations and standards (as applicable at 
either a study region or field-specific scale), EIR Sections 10.11.3 and 11.11.3 for a description of the 
affected environment for geology, soils and mineral resources (as applicable at either a study region or 
field-specific scale), and EIR Section 10.11.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.4.11.2 Programmatic Level Analysis of the Project 

This alternative would restrict future oil and gas activity in certain areas and would facilitate sharing of 
ancillary infrastructure, like access roads, to minimize ground disturbance. This alternative is similar to 
the project, but reduces ground disturbance and associated erosion and soil impacts. 

Minimizing ground disturbance would reduce Impact GEO-2 (Result in substantial soil erosion or the loss 
of topsoil), Impact GEO-3 (Be located on a geologic unit or soil that is unstable and result in on- or off-
site landslide, lateral spreading, subsidence or collapse), and Impact GEO-4 (Be located on expansive soil 
creating substantial risks to life or property) because some of the soil erosion or unstable and expansive 
soils would not be impacted. However, the overall reduction of ground disturbance would not be such 
as to reduce these impacts beyond their current significance levels (Class II, Class II, and Class III respec-
tively). This is because, even with an overall reduction of ground disturbance, the potential for soil ero-
sion, unstable units, and expansive soils to result in impacts still occurs and would require mitigation to 
be reduced to less than significant (for Impacts GEO-2 and GEO-3). 

All other impacts associated with geology, soils, and mineral resources would remain the same as with 
the project described in EIR Section 10.11.5 (Geology, Soils, and Mineral Resources, Impact Analysis and 
Mitigation Measures). Thus, GEO-1 is Class II, GEO-5 is Class IV, GEO-6 is Class III or Class I, and GEO-7 is 
Class III. 

12.4.11.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Geology, soils, and mineral resources settings for Study Regions 1 and 2 are discussed in EIR Section 
11.11.3. Impacts and mitigation measures are discussed in EIR Section 11.11.5. 

Study Region 1: Wilmington and Inglewood Oil and Gas Field and Study Region 2: Sespe Oil and Gas Field 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling would use existing roads and pads and would require minimal new ground dis-
turbance, therefore negating the need for or benefit of consolidation. Impacts would be as described for 
the Programmatic Level Analysis, see EIR Section 11.11.5 (Geology, Soils, and Mineral Resources, Impact 
Analysis and Mitigation Measures). 

12.4.11.4 Impact Significance Summary 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where such measures would be imposed on projects that do not involve 
well stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well 
pads outside of existing oil and gas fields), the measures would have to be adapted to project approvals 
other than well stimulation treatment permits. 
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12.4.12 Greenhouse Gas Emissions 

12.4.12.1 Introduction 

This section provides an evaluation of the potential impacts to greenhouse gas emissions associated 
with Alternative 3. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.12 (Greenhouse Gas Emissions) and the pro-
grammatic evaluation of specific oil and gas fields addressed in EIR Section 11.12 (Greenhouse Gas Emis-
sions). For the purposes of this analysis please refer to EIR Sections 10.12.2 and 11.12.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.12.3 and 11.12.3 for a description of the affected environment for greenhouse 
gas emissions (as applicable at either a study region or field-specific scale), and EIR Section 10.12.4 for 
details regarding the impact methodology and significance criteria that have been used. 

12.4.12.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

This alternative would not involve a change in the amount of potential oil and gas production in Cali-
fornia. California end users of oil and gas would continue to rely on the established supply as in the 
baseline. There would be no change in life-cycle GHG emissions of California’s crude supply because the 
supply itself would not change. Each of the GHG impacts would be as described for the project (EIR Sec-
tion 10.12.5). Mitigation identified for well stimulation treatments would apply, as recommended for 
the project. 

12.4.12.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 3, well stimulation treatments would occur in the Wilmington and Sespe fields as 
expected under the project. Therefore, as described in EIR Section 11.12.5, GHG emissions associated 
with well stimulation treatments at Wilmington and Sespe would continue, and the extent of Impact 
GHG-1 is uncertain, ranging from a less than significant impact (Class III) to a significant, unavoidable 
impact (Class I). New well stimulation treatments at the Inglewood Oil and Gas Field would be subject to 
the same potential impacts (Class I) and would require the same mitigation measures as described for 
the project (EIR Section 11.12.5). 

12.4.12.4 Impact Significance Summary 

Some emissions related to well stimulation treatments would be limited by consolidating activities at 
well pads. However, each of the GHG impacts due to well stimulation treatments would be as described 
for the project. Where impacts would result from project approvals not involving well stimulation treat-
ment (e.g., authorizations for oil and gas drilling operations on consolidated well pads outside of existing 
oil and gas fields), the mitigation measures developed in EIR Section 10.12 for effects related to green-
house gas emissions would have to be adapted to project approvals other than well stimulation treat-
ment permits. 

12.4.13 Hazards and Hazardous Materials 

12.4.13.1 Introduction 

This section provides an evaluation of the potential impacts to hazards and hazardous materials associ-
ated with Alternative 3. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.13 (Hazards and Hazardous Materials) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.13 (Hazards 
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and Hazardous Materials). For the purposes of this analysis please refer to EIR Sections 10.13.2 and 
11.13.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.13.3 and 11.13.3 for a description of the affected environ-
ment for hazards and hazardous materials (as applicable at either a study region or field-specific scale), 
and EIR Section 10.13.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.4.13.2 Programmatic Level Analysis of the Project 

The Well Pad Consolidation Alternative (Alternative 3) would apply primarily to areas outside of existing 
oil and gas fields and would require operators to have multiple wells on each well pad. Well pad 
consolidation may increase the number of horizontal wells, which could tend to consolidate hazardous 
chemical use to fewer sites, but increase the volume of this material at individual well pads. The key mit-
igation measure for hazards and hazardous materials impacts is involves preparation and implementa-
tion of a spill contingency plan, which, at DOGGR discretion, may include a requirement for the installa-
tion of a surface barrier between the ground and piping or flow lines that transmit pressurized well stim-
ulation fluids (including hazardous materials). This mitigation measure covers equipment for which 
secondary containment is not currently required by existing regulations. Further, by being able to con-
duct multiple well stimulation activities from the same surface well pad, investments in permanent spill 
prevention systems such as a surface barrier (e.g., pavement) may be more cost effective and poten-
tially more reliable than temporary barriers. 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

Alternative 3 would consolidate stimulation treatments to fewer, larger pads from which multiple wells 
would be drilled. This would occur in areas outside of existing fields. Alternative 3 may support 
investment in infrastructure to better contain hazardous substances. 

However, hazards and hazardous materials impacts would remain potentially significant for well stimula-
tion treatments even with pad consolidation. As discussed in EIR Section 10.13.5 (Hazards and Hazard-
ous Materials, Impact Analysis and Mitigation Measures), it is difficult to anticipate the fate of the 
released chemicals in the environment because many individual chemical compounds within well stimu-
lation fluids lack sufficient mobility and toxicity information. Available data indicate that many hydraulic 
fracturing chemical compounds are either highly soluble or miscible in water and/or have densities greater 
than water. Some chemicals may be transformed (degraded) by hydrolysis and, in some cases, degrada-
tion (“daughter”) products are not known. Daughter products may be more hazardous than the parent 
chemicals. 

Given these conditions, impacts from a spill or release could be significant. Therefore a revised mitiga-
tion measure is proposed. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 
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Revised Mitigation Measure HAZ-1a is recommended to be required at any well stimulation occurring 
inside or outside of an existing field. Additional discussion of the mitigation measure is found in Draft EIR 
Section 10.13.5. 

Protective measures for prevention of spills or releases of hazardous materials are provided in both 
existing and proposed regulations. A summary of the key measures in the proposed SB 4 Well Stimula-
tion Treatment Regulations is provided in EIR Section 10.13.5. Collectively, with implementation of 
revised MM HAZ-1awith inclusion of a barrier for all production facilities, regardless of the amount of time 
they are in place, and with and surface water management, and implementation/enforcement of all of the 
existing and proposed regulations regarding the transport, handling, storage, conveyance, and manage-
ment of hazardous materials, including the Spill Contingency Plan, which accounts for spills that may 
occur at pipes, valves, or supply lines, the impact of well stimulation materials on the environment in 
the event of a release, is considered less than significant with mitigation (Class II). Impact HAZ-1 is also 
Class II under the project, but Alternative 3 has a slight advantage by supporting investment in infra-
structure that better contains hazardous substances. 

12.4.13.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling would use existing roads and pads and the overall number of well stimulation 
treatments within the fields would be the same as for the project. As summarized in EIR Section 
11.13.10, impacts from hazards and hazardous materials associated with well stimulation treatments 
were determined to be potentially significant. However, the significant impacts could be mitigated to a 
less than significant level with appropriate revised mitigation measures. In addition to the mitigation 
measure in the Programmatic Level Analysis, additional mitigation measures were added for onshore 
and offshore Wilmington, Inglewood, and Sespe Oil and Gas Fields, as summarized in Table 11.13-1. 
With mitigation, the impact under Alternative 3 would be less than significant (Class II). 

12.4.13.4 Impact Significance Summary 

Based on the programmatic level analysis of the project and programmatic level analysis of specific oil 
and gas fields, impacts from Alternative 3 are considered to be less than significant with mitigation 
(Class II). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the revised mitigation measures developed in EIR Section 10.13 for 
effects related to hazards and hazardous materials would have to be adapted to project approvals other 
than well stimulation treatment permits. 

12.4.14 Groundwater Resources 

12.4.14.1 Introduction 

This section provides an evaluation of the potential impacts to groundwater resources associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.14 (Groundwater Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.14 (Groundwater Resources). 
For the purposes of this analysis please refer to EIR Sections 10.14.2 and 11.14.2 for relevant State, fed-
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eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.14.3 and 11.14.3 for a description of the affected environment for groundwater resources 
(as applicable at either a study region or field-specific scale), and EIR Section 10.14.4 for details regard-
ing the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative, which would result in greater potential for use of groundwater with no water recycling 
standards in place, and less protection of both groundwater resources as well as surface water 
resources that could recharge groundwater. 

12.4.14.2 Programmatic Level Analysis of the Project 

The Well Pad Consolidation Alternative would apply primarily to areas outside of existing oil and gas 
fields. This alternative would result in a preference for horizontal drilling to allow additional wells to be 
reached from one access point. As described in EIR Section 10.14.5, horizontal wells require more water 
for hydraulic fracturing than vertical wells, due to a larger number of stimulation stages per well. There-
fore, this alternative may increase the quantity of water used for hydraulic fracturing. However, Alterna-
tive 3 impacts to groundwater quantity would also be mitigated through the revised mitigation mea-
sures associated with the project. Alternative 3 would not change the water quality impacts described in 
EIR Section 10.14.5. Groundwater quantity and quality impacts would be mitigated to a less than signifi-
cant level by incorporating the revised mitigation measures identified below and summarized in Table 
10.14-20. 

Well pad consolidation could have some potential benefits for implementation of a mitigation measure 
proposed for preventing surface spills or leaks from impacting groundwater. The mitigation measure 
addresses equipment that is not currently included in the secondary containment regulations. By being 
able to conduct multiple well stimulation activities from the same surface well pad, investments in per-
manent spill prevention systems such as a surface barrier (e.g., pavement) may be more cost effective 
and potentially more reliable. 

The impacts identified below (Impacts GW-1, GW-2, GW-3, GW-4, GW-5, GW-6, GW-7), with application 
of the indicated revised mitigation measures, would be reduced to a less than significant level for each 
impact (Class II) in all study regions. Where such measures would be imposed on projects that do not 
involve well stimulation treatment, the measures would have to be adapted to project approvals other 
than well stimulation treatment permits. The project would result in the same levels of impacts (Class II). 

Impact GW-1 Cause or contribute to overdraft conditions 

With implementation of these revised mitigation measures, Impact GW-1 would be reduced to a less 
than significant level (Class II). Impact GW-1 is also Class II under the project; however, Alternative 3 
may result in more horizontal wells that require more groundwater than the project. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Minimize GroundwaterPrepare a Third-Party Technical Report to Analyze Overdraft 
Impacts. (Full text in EIR Section 10.14.5.) 
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Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

Depending on geologic conditions, groundwater pumping could result in land subsidence. It could also 
interfere with nearby water wells, including lowering the water level in the well to a point that they no 
longer function as intended. These would be significant impacts, which would be addressed by the rec-
ommended revised mitigation measure below. With implementation of this revised mitigation measure, 
Impact GW-2 would be reduced to a less than significant level (Class II). Impact GW-2 is also Class II 
under the project. 

MM GW-1b2a Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping. (Full text in EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality from surface spills or leaks during well 
stimulation 

Well stimulation could result in a spill on the work site or a leak that could allow the stimulation fluids or 
material to reach the protected water zone under a site. This would be a significant impact. The revised 
mitigation measures proposed in Hazards and Hazardous Waste would address this impact. The full 
description of this mitigation measure is found in EIR Section 10.13.5. With implementation of this 
revised mitigation measure, Impact GW-3 would be reduced to a less than significant level (Class II). 
Impact GW-3 is also Class II under the project. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

Some wells in existing oil and gas fields may have non-existent or ineffective well seals, particularly if 
they are old or were improperly abandoned. This situation could result in the migration of stimulation 
fluids including gas through these pathways into protected water. To address this significant impact, 
three revised mitigation measures are identified. With implementation of these revised mitigation mea-
sures, Impact GW-4 would be reduced to a less than significant level (Class II). Impact GW-4 is also Class 
II under the project. 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal Across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments. 
(Full text in EIR Section 10.14.5.) 
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Impact GW-5 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through damaged or improperly abandoned wells 

Some existing and abandoned wells in oil and gas fields may have damaged, non-existent, or ineffective 
well seals. This could create pathways for stimulation fluids injected in one well to migrate into Pro-
tected Water by way of the annular space in another well within the zone of influence of the stimulated 
well. This would be a significant impact. To address this, a revised mitigation measure is proposed. With 
implementation of this revised mitigation measure, Impact GW-5 would be reduced to a less than signif-
icant level (Class II). Impact GW-5 is also Class II under the project. 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

Class II injection wells are required under the UIC program regulations to have an isolating cement seal 
above the injection zone as well as a minimum 100-foot seal across the base of the fresh water zone. If 
injected flowback water migrates to Protected Water, this would be a significant impact. To address this, 
a revised mitigation measure is proposed. With implementation of this revised mitigation measure, 
Impact GW-6 would be reduced to a less than significant level (Class II). Impact GW-6 is also Class II 
under the project. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activities 

Many chemicals and compounds can be introduced to groundwater by various pathways. The origin of 
these materials is difficult to ascertain under many circumstances. Groundwater monitoring may iden-
tify a chemical or compound, but would be unable to identify its source. If well stimulation fluids reach 
Protected Water, this would be a significant impact. To ensure that stimulation fluids can be more 
readily distinguished from other compounds that may be naturally occurring or have been introduced 
into the groundwater, a revised mitigation measure is proposed to address this. With implementation of 
this revised mitigation measure, Impact GW-7 would be reduced to a less than significant level (Class II). 
Impact GW-7 is also Class II under the project. 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distinguish 
These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

12.4.14.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are already used for oil and gas 
drilling and well-stimulation, much of the required ancillary infrastructure addressed by this impact 
already exists and would be used for new oil wells and stimulation activities reducing the effectiveness 
of this alternative. The mitigation measures for onshore and offshore Wilmington, Inglewood, and Sespe 
Oil and Gas Fields are presented in EIR Section 11.14.5 and summarized on Table 11.14-5. With mitiga-
tion, the impact under Alternative 2 would be less than significant (Class II). 
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12.4.14.4 Impact Significance Summary 

Revised Mmitigation measures proposed in the program-level analyses remain appropriate for the con-
ditions associated with Alternative 3. With implementation of identified revised mitigation, these 
impacts would be reduced to less than significant (Class II). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding revised mitigation measures. Where impacts would result from project approvals not involving 
well stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well 
pads outside of existing oil and gas fields), the revised mitigation measures developed in EIR Section 10.14 
for groundwater effects would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.4.15 Surface Water Resources 

12.4.15.1 Introduction 

This section provides an evaluation of the potential impacts to surface water resources associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.15 (Surface Water Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.15 (Surface Water Resources). 
For the purposes of this analysis please refer to EIR Sections 10.15.2 and 11.15.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.15.3 and 11.15.3 for a description of the affected environment for surface water 
resources (as applicable at either a study region or field-specific scale), and EIR Section 10.15.4 for 
details regarding the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, there would be a greater potential for use of surface water without water 
recycling standards in place, as well as an increase in potential impacts to waterbodies and streams 
without implementation of habitat protection standards or a buffer requirement from perennial waters. 

As summarized in EIR Section 10.15.6, impacts from well stimulation treatments were determined to be 
potentially significant to surface water. Further analysis indicated that with appropriate mitigation mea-
sures the significant impacts could be mitigated to a less than significant level. 

All of the water quality impacts described in EIR Section 10.15.4 would still occur, but the magnitude 
would be reduced due to the smaller construction area and fewer well pads. The reduced construction 
footprint would allow less opportunity for construction-related contaminants to reach surface waters. 
Flood hazard impacts would be the same as described in EIR Sections 10.15.4 and 10.15.4.1, but the 
potential would be reduced due to the smaller construction area and fewer well pads providing fewer 
opportunities for this impact to occur. 

12.4.15.2 Programmatic Level Analysis of the Project 

Under Alternative 3, consolidation of well pads would lead to less ground disturbance and would make it 
easier to manage impacts to surface water, as there would be fewer pads overall. Alternative 3 reduces 
the area of new wells and associated erosion and sedimentation impacts. Although the impacts would 
be reduced, because new wells and well stimulation would still occur, the same impacts as with the 
project would occur. The impacts are listed in EIR Section 12.2.15.2. Applicable mitigation measures 
would reduce the impacts to less than significant (Class II) as they would for the project. The applicable 
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mitigation measures are listed in EIR Section 12.2.15.2. Where such measures would be imposed on 
projects that do not involve well stimulation treatment, the measures would have to be adapted to 
project approvals other than well stimulation treatment permits. 

12.4.15.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

As discussed in EIR Section 11.15.5 and summarized in EIR Section 11.15.6, impacts to surface water 
resources associated with well stimulation treatments were determined to be potentially significant. 
However, the significant impacts could be mitigated to a less than significant level with appropriate miti-
gation measures. The mitigation measures for Wilmington, Inglewood, and Sespe Oil and Gas Fields are 
the same as for the project. With implementation of these measures, the impact to surface water under 
Alternative 3 would be less than significant (Class II). 

12.4.15.4 Impact Significance Summary 

Based on the programmatic level analysis of surface water resources, impacts from Alternative 3 are 
considered to be the same at all existing oil and gas fields, less than significant with mitigation (Class II). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.3 for air 
quality effects would have to be adapted to project approvals other than well stimulation treatment 
permits. 

12.4.16 Land Use and Planning 

12.4.16.1 Introduction 

This section provides an evaluation of the potential impacts to land use and planning associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.16 (Land Use and Planning) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.16 (Land Use and Planning). For the 
purposes of this analysis please refer to EIR Sections 10.16.2 and 11.16.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.16.3 and 11.16.3 for a description of the affected environment for land use and planning (as applic-
able at either a study region or field-specific scale), and EIR Section 10.16.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.4.16.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

The goal of Alternative 3 is to reduce the amount of land used for drilling and well stimulation in areas 
outside of existing fields. Alternative 3 applies primarily outside of existing oil and gas fields in areas 
where oil and gas could potentially become recoverable due to advances in well stimulation technolo-
gies, most notably within the boundary of the Monterey Formation and plays. This alternative would 
require developing multiple wells from a single pad rather than individual pads being used for one or 
two wells. 
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For Impact LU-1 (Preclude existing or permitted land uses, or create a disturbance that would diminish 
the function of land uses), the consolidation of wells on fewer pads under Alternative 3 would result in a 
decreased potential for land disturbances in areas outside of existing oil and gas fields as compared to 
the project. Nonetheless, well stimulation activities could still result in disruptions to surrounding land 
uses. Section 1783.2 of the proposed permanent regulations explicitly define “Neighbor Notification” 
requirements, which include the radius for property owner notifications, the information that is to be 
provided, and the timing and methods of the notifications. Although the “Neighbor Notification” 
requirements would be effective at minimizing potential conflicts with existing land uses, because of the 
other resource-specific impacts that cannot be mitigation to a level of less than significant, significant 
impacts that can affect land uses would remain. 

These impacts are from across a variety of resource impact topics, as analyzed in detail in EIR Sections 
10.1 (Aesthetics), 10.3 (Air Quality), 10.13 (Hazards and Hazardous Materials), 10.17 (Noise and Vibration), 
10.21 (Risk of Upset/Public and Worker Safety), and 10.22 (Transportation and Traffic). 

Under Alternative 3, potential disruptions could affect a wide variety of land use settings, ranging from 
remote and undeveloped areas to rural areas to and suburban and highly urbanized areas. In compari-
son to the project, the consolidation required under Alternative 3 would reduce potential surface distur-
bances and related disruptions; however, some of the impacts associated with them cannot be miti-
gated to less than significant and would remain significant and unavoidable (Class I); therefore, their 
corresponding effects on land use and planning would be Class I. 

For Impact LU-2 (Physically divide an established community), the Well Pad Consolidation Alternative 
would reduce future land disturbances associated with well stimulation and thus would be expected 
have less severe impacts in those areas where existing communities occur. With application of Mitiga-
tion Measure LU-2a, Impact LU-2 would be less than significant (Class III) for both the project and Alter-
native 23. However, in comparison to the project, this impact would be less severe under Alternative 3 
because well consolidation would be required under the alternative, but not required under the project. 

MM LU-2a Ensure That Established and Planned Communities Are Not Divided. (Full text in EIR 
Section 10.16.5.) 

Impact LU-3 addresses potential conflicts with applicable land use plans, policies, programs, ordinances 
and other regulations of agencies with jurisdiction over a project adopted for the purpose of avoiding or 
mitigating an environmental effect. As noted in EIR Section 10.16 (Land Use and Planning), a consistency 
analysis of the activities associated with well stimulation treatments outside of existing oil and gas fields 
involves the review and assessment of applicable local agency plans, policies and regulations, which is 
not possible to complete at the statewide/programmatic level of analysis given the extensive number of 
jurisdictions affected, the extent of oil and gas regulations of each jurisdiction, the vast array of poten-
tial conditions that would be imposed on projects based on specific jurisdictions conditional use permit 
application processes, the fact that land use and zoning regulation implementation is the legal responsi-
bility of local jurisdictions, and the fact that this EIR is required by law to be completed within a very lim-
ited time period that cannot accommodate such an extensive effort. Nonetheless, the impact analysis 
under the project found that the information and mitigation measures set forth in this EIR would reduce 
potential conflicts with any established, designated, or planned land use areas on federal, State, or 
locally regulated lands to a less than significant level (Class II). Alternative 3, to which all of the EIR’s mit-
igation measures would apply, would be Class II as well. 
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12.4.16.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Although intended for well development outside of existing fields, the consolidation requirements of 
Alternative 3 could be used inside existing oil and gas fields. It is anticipated that most future drilling in 
existing fields would use existing pads and roads to the maximum extent feasible, thereby minimizing 
new ground disturbances. With increased use of directional drilling, development of multiple wells from 
a single pad is becoming increasingly common and used in existing fields where it is feasible and eco-
nomically prudent. As the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing uses, 
impacts would be less than significant for Impacts LU-1 and LU-3 (Class III), and none for Impact LU-2 
(Class IV) under Alternative 3. 

12.4.16.4 Impact Significance Summary 

At a programmatic level of analysis for the project, Alternative 3 (Well Pad Consolidation) would still 
result in significant and unavoidable impacts (Class I) related to Impact LU-1, less than significant with 
mitigation (II) for Impact LU-2, and less than significant impact (Class III) for Impact LU-3. 

At a programmatic level of analysis for specific fields, the Well Pad Consolidation Alternative would 
result in less than significant impacts (Class III) for Impacts LU-1 and LU-3 and no impact (Class IV) for 
Impact LU-2. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.16 for land 
use effects would have to be adapted to project approvals other than well stimulation treatment 
permits. 

12.4.17 Noise and Vibration 

12.4.17.1 Introduction 

This section provides an evaluation of the potential impacts to noise and vibration associated with Alter-
native 3. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.17 (Noise and Vibration) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.17 (Noise and Vibration). For the purposes 
of this analysis please refer to EIR Sections 10.17.2 and 11.17.2 for relevant State, federal, and local reg-
ulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.17.3 
and 11.17.3 for a description of the affected environment for noise and vibration (as applicable at either 
a study region or field-specific scale), and EIR Section 10.17.4 for details regarding the impact methodol-
ogy and significance criteria that have been used. 

12.4.17.2 Programmatic Level Analysis of the Project 

Impact NOI-1 Cause exposure of persons to or generation of excessive noise levels or a substantial 
increase in ambient noise levels 

Since this alternative includes well stimulation treatments, noise and vibration impacts would occur as 
described in EIR Section 10.17. Consolidating multiple wells on individual pads under Alternative 3 could 
result in shorter mobilization and demobilization times. However, the duration of actual activity at the 
well pad would increase to accommodate the multiple number of wells. Consequently, duration of the 
noise impacts would increase as a result of simultaneous activity at each well pad. 
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Noise mitigation would be required, as with the project. In all regions the resulting impact would be less 
than significant with mitigation incorporated (Class II). 

Impact NOI-2 would be less than significant (Class III). 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

Impact NOI-2 Cause exposure of persons to or generation of excessive groundborne vibration 

As with the project, Impact NOI-2 would be less than significant (Class III). 

Although the duration of well stimulation on a well pad may increase, the noise and vibration levels and 
impacts would be the same as the project and Impact NOI-1 would be less than significant with mitiga-
tion (Class II), and Impact NOI-2 would be less than significant (Class III). 

12.4.17.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Since this alternative includes well stimulation treatments, noise and vibration impacts will occur as 
described in EIR Section 11.17. Noise mitigation would be required. 

Wilmington Oil and Gas Field 

Although the duration of well stimulation on a well pad may increase, the noise levels and impacts 
would be the same as the project and Impact NOI-1 would be less than significant with mitigation 
(Class II), and Impact NOI-2 would be less than significant (Class III). 

Inglewood Oil and Gas Field 

Because the Inglewood field is adjacent to residential areas and other urban land uses including sensi-
tive receptors, Impact NOI-1 would be less than significant with mitigation (Class II), and Impact NOI-2 
would be less than significant (Class III). 

Sespe Oil and Gas Field 

Although the duration of well stimulation on a well pad may increase, the noise levels and impacts 
would be the same as the project and Impact NOI-1 would be less than significant with mitigation 
(Class II), and Impact NOI-2 would be less than significant (Class III). 

12.4.17.4 Impact Significance Summary 

Based on the programmatic level analysis of noise and vibration for the project and for specific oil and 
gas fields, impacts from Alternative 3 would be the same as under the project except at limited outside 
of existing oil and gas fields. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.17 for noise 
and vibration effects would have to be adapted to project approvals other than well stimulation treat-
ment permits. 
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12.4.18 Population and Housing 

12.4.18.1 Introduction 

This section provides an evaluation of the potential impacts to population and housing associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.18 (Population and Housing) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.18 (Population and Housing). For the 
purposes of this analysis please refer to EIR Sections 10.18.2 and 11.18.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.18.3 and 11.18.3 for a description of the affected environment for population and housing (as applic-
able at either a study region or field-specific scale), and EIR Section 10.18.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.4.18.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

The goal of Alternative 3 is to use well consolidation to reduce the amount of land used for drilling in 
new areas that may be developed through the use of well stimulation technologies. Alternative 3 would 
apply primarily to areas outside of existing oil and gas fields and likely would have a minimal effect on 
the overall number of well stimulation treatments being performed. 

Alternative 3 would require a similar number of new employees as the project. Alternative 3 has the 
potential to result in fewer, but somewhat larger, well pads to accommodate multiple wells. This would 
not appreciably affect the number of employees needed. Therefore, while some worker in-migration is 
expected to occur, population increases are expected to be less than significant (Impact POP-1 [Class III]), 
as described in EIR Section 10.18 (Population and Housing), with impacts being similar for the project 
and Alternative 3. 

As with the project, it is unlikely that any residential relocation (Impact POP-2) would be associated with 
Alternative 3 that would necessitate construction of new housing. Therefore, any necessary relocations of 
housing or persons associated with Alternative 3 activities would be less than significant and would not 
necessitate the construction of new housing elsewhere (Class III), as with the project. 

12.4.18.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling would already use existing roads and pads, so Alternative 3 would be similar to 
the project. Likewise, the overall level of well stimulation treatments within the fields would be the same 
as for the project. Impacts would be similar to what is described in EIR Section 11.21 (Population and 
Housing). 

While some in-migration is possible, any population increase would be nominal in comparison to the 
total population and planned growth of the communities serving the Wilmington, Inglewood, and Sespe 
fields. Less than significant population growth impacts would occur (Class III). There would be no 
expected need for housing displacement from well stimulations within the communities adjacent to the 
Wilmington, Inglewood, or Sespe fields under Alternative 3. No impacts related to housing displacement 
(Impact POP-2) would occur (Class IV). 

12.4.18.4 Impact Significance Summary 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion. 
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12.4.19 Public Services 

12.4.19.1 Introduction 

This section provides an evaluation of the potential impacts to public services associated with Alterna-
tive 3. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.19 (Public Services) and the programmatic evaluation of 
specific oil and gas fields addressed in EIR Section 11.19 (Public Services). For the purposes of this analy-
sis please refer to EIR Sections 10.19.2 and 11.19.2 for relevant State, federal, and local regulations and 
standards (as applicable at either a study region or field-specific scale), EIR Sections 10.19.3 and 11.19.3 
for a description of the affected environment for public services (as applicable at either a study region or 
field-specific scale), and EIR Section 10.19.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.4.19.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

The goal of Alternative 3 is to reduce the amount of land used by consolidating well sites in new areas 
opened up by well stimulation technologies. Alternative 3 would apply primarily to areas outside of 
existing oil and gas fields that would potentially become recoverable due to advances in well stimulation 
technologies and it would not affect the overall number of well stimulation treatments being 
performed. 

The need for new or expanded public services, including applicable performance objectives and service 
ratios, is strongly influenced by population levels. As discussed within EIR Section 12.4.18 (Population 
and Housing), Alternative 3 has a small potential for increasing population in-migration impacts. 
Consolidation of wells does not reduce the number of wells or employees, and is not expected to alter 
the level of services required as compared to the project, which would not require consolidation. 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) is proposed as part of Alternative 3 and would require DOGGR to coordinate with the applic-
able local land use agency to determine whether new well development and stimulations would place a 
burden on public services, and ensure that appropriate compensation is provided to the local agency 
through its local land use permit(s). With implementation of this measure, Impact PUB-1 (Require new 
or physically altered governmental facilities in order to maintain acceptable service ratios, response 
times, or to other performance objectives for fire, police, or schools) would be less than significant 
(Class II), which would be the same as the project. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

12.4.19.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling would use existing roads and pads and the overall number of well stimulation 
treatments within the fields would be the same as for the project. Impacts would be the same as what is 
described in EIR Section 11.19 (Public Services). While some limited new demand to public services pro-
viders may occur from well stimulations within the fields (Impact PUB-1), any demand increases to pub-
lic service providers is expected to be less than significant (Class III). 
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12.4.19.4 Impact Significance Summary 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.19 for public 
service effects would have to be adapted to project approvals other than well stimulation treatment 
permits. 

12.4.20 Recreation 

12.4.20.1 Introduction 

This section provides an evaluation of the potential impacts to recreation associated with Alternative 3. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.20 (Recreation) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.20 (Recreation). For the purposes of this analysis please refer 
to EIR Sections 10.20.2 and 11.20.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.20.3 and 11.20.3 for a descrip-
tion of the affected environment for recreation (as applicable at either a study region or field-specific 
scale), and EIR Section 10.20.4 for details regarding the impact methodology and significance criteria 
that have been used. 

Without implementation of project standards for resource protection under this alternative, oil and gas 
development and associated well stimulation may occur in open space areas and areas near water 
resources used for recreation. 

12.4.20.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

The goal of Alternative 3 is to reduce the amount of land used for drilling in new areas opened up by 
well stimulation technologies by consolidating well sites. Alternative 3 would apply primarily to areas 
outside of existing oil and gas fields that would potentially become recoverable due to advances in well 
stimulation technologies, most notably within the boundaries of the Monterey Formation and its plays. 
However, this alternative would necessitate concentrating new wells together. 

As stated in EIR Section 8.3.3, the Well Pad Consolidation Alternative would not limit the amount of well 
stimulation in the future. Therefore, Alternative 3 would likely result in the same level of well stimula-
tion activities as discussed under the project. As such, well stimulation treatments would likely result in 
some minor growth from new employment; however, any in-migration from new workers would be 
nominal compared to the existing populations. Similarly, the increased use of existing recreational areas 
or facilities as a result of new employment for well stimulation treatments would be minimal when con-
sidering the numerous recreation opportunities within Study Regions 1 through 6, as shown in Figures 
10.20.1 through 10.20-3. 

As such, Impact REC-1 would be less than significant under Alternative 3 (Class III). Impact REC-1 is 
related to the increase in usage of recreation areas or facilities which would result in the physical 
deterioration of recreational resources. 

Impact REC-2 addresses disruptions in designated recreation areas. For the purpose of this EIR, recrea-
tion areas are considered sensitive receptors as they tend to be areas where children are present, and 
depending on the available facilities, they can be used for intense physical activities. In addition, recrea-
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tion users often value the recreation experience based on the quality of the surrounding (i.e., lack of 
industrial activities, natural spaces, low noise levels, high scenic quality, etc.). Potential disruptions to 
recreational resources are listed in EIR Section 10.20.5 (Recreation, Impact Analysis and Mitigation Mea-
sures). Alternative 3 would apply primarily to areas outside of existing oil and gas fields that would 
potentially become developed for oil and gas recovery due to advances in well stimulation technologies. 
The goal of Alternative 3 is to reduce the amount of land used for drilling in new areas. Therefore, in 
comparison to the project, Alternative 3 would decrease the potential for disturbances to recreation 
areas located outside of existing oil and gas fields. 

Each of the potential disruption types is discussed in detail in the EIR Sections 10.1 (Aesthetics), 10.3 (Air 
Quality), 10.6 (Coastal Processes and Marine Water Quality), 10.7 (Commercial and Recreational Fishing), 
10.13 (Hazards and Hazardous Materials), 10.15 (Surface Water Resources), 10.16 (Land Use and Plan-
ning), 10.17 (Noise and Vibration), 10.21 (Risk of Upset/Public and Worker Safety), and 10.22 (Transpor-
tation and Traffic). The mitigation measures provided in these sections would also effectively mitigate 
potential impacts to recreational resources to the maximum extent feasible. 

Mitigation Measures REC-2a and REC-2b, as detailed in EIR Section 10.20.5 (Recreation, Impact Analysis 
and Mitigation Measures) specifically address the coordination and notification requirements that would 
provide communities with advanced notice of potential disruptions to affected recreation areas. These 
notification measures are intended to help ensure the public can have sufficient warning in order to 
make other arrangements for their recreation activities. With implementation of these measures, 
Impact REC-2 would be less than significant under Alternative 3 (Class II). Under the project, Impact 
REC-2 is also Class II; however, as noted above, the potential for disturbances to recreation areas would 
decrease somewhat under Alternative 3 because somewhat less land would be disturbed. 

12.4.20.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As stated in EIR Section 8.3.3, some of the consolidation requirements could be used inside existing oil 
and gas fields; however, it is anticipated that most future drilling in existing fields would use existing 
roads and pads to the maximum extent, thereby minimizing new ground disturbances and negating the 
need for or benefit of consolidation. As the Wilmington, Inglewood, and Sespe Oil and Gas Fields are 
existing fields, Impacts REC-1 and REC-2 would be less than significant under Alternative 3 (Class III). 

12.4.20.4 Impact Significance Summary 

At a programmatic level of analysis, Alternative 3 would result in less than significant impacts (Class III) 
as related to Impact REC-1 and impacts that are mitigable to a level of less than significant (Class II) 
regarding Impact REC-2. At a project level of analysis, the Well Pad Consolidation Alternative would 
result in impacts that are less than significant (Class III). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.20 for recrea-
tional effects would have to be adapted to project approvals other than well stimulation treatment 
permits. 
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12.4.21 Risk of Upset/Public and Worker Safety 

12.4.21.1 Introduction 

This section provides an evaluation of the potential impacts for risk of upset/public and worker safety 
associated with Alternative 3. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.21 (Risk of Upset/Public and 
Worker Safety) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.21 (Risk of Upset/Public and Worker Safety). For the purposes of this analysis please refer to EIR Sec-
tions 10.21.2 and 11.21.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.21.3 and 11.21.3 for a description of the 
affected environment for risk of upset/public and worker safety (as applicable at either a study region or 
field-specific scale), and EIR Section 10.21.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.4.21.2 Programmatic Level Analysis of the Project 

Impact RSK-1 Create a hazard to the public or environment through crude oil transport and 
reasonably foreseeable accidents and releases 

Under this alternative there would not be a reduction in well stimulation treatment activities. Therefore, 
the forecast number of accidents for Alternative 3 is the same as the project case. 

Alternative 3 and the project case will have lower annual average projected crude oil imports compared 
to Alternatives 1 and 2, and imports of crude oil by rail will occur under Alternative 3 as with the project 
case. The number of accidents projected for this region is four accidents per year (approximately 100 
over 25 years). The number of accidents is based on the train miles traveled, which is directly related to 
the volume of crude imported. Since volume of imported crude oil is approximately 25 percent of 
highest import case (Alternative 1, Table 10.21-16), the number of accidents is approximately 25 percent 
of those on that Table. Study regions that may be at slightly greater risk of a rail accident include 
Regions 1, 4, 5, and 6. Given the relatively very low number of derailments compared to the number of 
shipments of oil, the occurrence of a major accident is expected to be very low. 

Regardless, this impact is considered a significant and unavoidable impact that could not be mitigated to 
a level of less than significant through the application of feasible mitigation measures. Implementation 
of recommended Mitigation Measures RSK-1a through RSK-1h would be appropriate to decrease the fre-
quency of crude oil transport and reasonably foreseeable accidents and releases. Because DOGGR 
cannot require other agencies to implement the suggested mitigations, Impact RSK-1 would be a Class I: 
Significant and Unavoidable Impact. 

MM RSK-1a Increase the Number of CPUC Rail Inspectors. (Full text in EIR Section 10.21.5.) 

MM RSK-1b Expedite the Phase-out of Older Tank Cars. (Full text in EIR Section 10.21.5.) 

MM RSK-1c Implement New Accident Prevention Technology. (Full text in EIR Section 10.21.5.) 

MM RSK-1d Monitor and Enforce New Speed Limits. (Full text in EIR Section 10.21.5.) 

MM RSK-1e Monitor the Implementation of Trackside Safety Technology. (Full text in EIR Section 
10.21.5.) 
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MM RSK-1f Improve Emergency Preparedness and Response Programs. (Full text in EIR Section 
10.21.5.) 

MM RSK-1g Provide Real-Time Shipment Information to Emergency Responders. (Full text in EIR 
Section 10.21.5.) 

MM RSK-1h Provide Additional Accident and Injury Data to the State. (Full text in EIR Section 
10.21.5.) 

12.4.21.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington Oil and Gas Field. The recordable injury rate from well stimulation treatment and drilling 
activities is expected to be similar to that for the project. No impacts from increased rail traffic or truck 
traffic are anticipated for Wilmington. The impacts and mitigation identified for the project would apply 
within Wilmington. 

Inglewood Oil and Gas Field. The recordable injury rate from well stimulation treatment and drilling 
activities is expected to be similar to that for the project. No impacts from increased rail traffic or truck 
traffic are anticipated for Inglewood. The impacts and mitigation identified for the project would apply 
within Inglewood. 

Sespe Oil and Gas Field. The recordable injury rate from well stimulation treatment and drilling activi-
ties is expected to be similar to that for the project. No impacts from increased rail traffic or truck traffic 
are anticipated for Sespe. The impacts and mitigation identified for the project would apply within Sespe. 

12.4.21.4 Impact Significance Summary 

Overall, Alternative 3 is projected to have a truck accident rate and an oil worker injury rate similar to 
those for the project. 

The crude oil rail accident rate for Alternative 3 is approximately four per year (100 over 25 years), as 
with the project case. In addition, there may be accidents from proppant deliveries by rail at a rate of 16 
over 25 years, as with the project case. The volume of proppant is proportional to the number of wells 
hydraulically fractured, which in turn will require more rail cars. The maximum number of accidents 
corresponding to the highest volume of proppant is shown in Table 10.21-15. Since the number of wells 
for Alternative 3 is approximately 10 percent less than that of the maximum case, the number of 
accidents is approximately 10 percent less as well. The Regions at higher risk for accidents are Regions 1 
and 4, with a lesser potential in Regions 5 and 6. 

Because this alternative does not reduce the level of well stimulation treatment activities, from a risk 
standpoint, there is no substantial difference between this alternative and the project case. Therefore, 
the degree of risk of upset for Alternative 3 is the same as the project case. 

Impacts RSK-2 through RSK-7 are the same as under the project. Thus, Impacts RSK-2 and RSK-6 areis 
Class I. Impacts RSK-23, RSK-4, RSK-5 and RSK-7 are Class II, and impact RSK-3 is Class III. 

12.4.22 Transportation and Traffic 

12.4.22.1 Introduction 

This section provides an evaluation of the potential impacts to transportation and traffic associated with 
Alternative 3. This evaluation is based on the exact same technical approach used for the programmatic 
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evaluation of the project addressed in EIR Section 10.22 (Transportation and Traffic) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.22 (Transportation and Traffic). 
For the purposes of this analysis please refer to EIR Sections 10.22.2 and 11.22.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.22.3 and 11.22.3 for a description of the affected environment for transportation and 
traffic (as applicable at either a study region or field-specific scale), and EIR Section 10.22.4 for details 
regarding the impact methodology and significance criteria that have been used. 

12.4.22.2 Programmatic Level Analysis of the Project 

The Well Pad Consolidation Alternative would reduce the amount of land used for drilling in the new 
areas opened up by well stimulation technologies. This alternative would require field developers to use 
well pads and access roads more efficiently, thus reducing the distance vehicles would need to travel 
between sites. The overall number of trips generated by Well Pad Consolidation Alternative would be 
similar to those of the project, though the average trip would be shorter, and therefore impacts to 
transportation and traffic would be reduced compared to the project. 

However, with consolidation of sites, traffic would be more concentrated in certain areas, which could 
potentially affect the level of service on local roadways (LOS), damage roadways, and increase the 
potential for traffic hazards. As with the project (see EIR Section 10.22, Transportation and Traffic), in 
areas of new oil and gas well development and stimulation outside of existing oil and gas fields, Mitiga-
tion Measure TR-1a is recommended to ensure that any roadways that may exceed an established LOS 
standard as a result of the project would be identified and traffic controls would be implemented 
through a Traffic Plan (Impact TR-1). Implementation of Mitigation Measure TR-1a would reduce Impact 
TR-1 to less than significant (Class II). 

Implementation of Mitigation Measure TR-2a (Repair Roadway Damage) is recommended to ensure that 
roadways would be restored to original or near-original condition and undertaken in a timely manner, in 
consultation with and to the satisfaction of the city or county with jurisdiction over affected roadways, 
the local transportation agency, and/or Caltrans, as appropriate (Impact TR-2 [Class II]). 

Implementation of the measures in the Traffic Plan required by Mitigation Measure TR-1a would also 
ensure that project activities would not impact access or movement of emergency service vehicles 
(Impact TR-6) or create traffic safety hazards for pedestrians, bicyclists or other vehicles (Impact TR-3 
[Class II]). 

However, the potential for traffic hazards related to the transport and potential spill of hazardous mate-
rials would be significant and unmitigable, even with implementation of Mitigation Measure TR-4a, which 
ensures that truck drivers are aware of the emergency spill procedures (Class I). 

On a site-specific basis, the drilling of new wells, especially deeper wells to be stimulated, may trigger FAA 
air space hazard notification requirements for the drill rig if located in the vicinity of an airport. Assuming 
the owner/operator would submit Form 7460-1, as necessary, and comply with any FAA-required hazard 
markers or lighting, Impact TR-5 (Change air traffic patterns) would be less than significant (Class III). 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 
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12.4.22.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling would already use existing roads and pads. The overall level of well stimulation 
treatments within the fields would be the same as for the project, with similar number of truck trips per 
stimulation project, but the average trip would be shorter. Impacts would be similar but reduced com-
pared to what is described in EIR Section 11.22 (Transportation and Traffic). 

12.4.22.4 Impact Significance Summary 
Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.22 for trans-
portation-related effects would have to be adapted to project approvals other than well stimulation 
treatment permits. 

12.4.23 Utilities and Service Systems 

12.4.23.1 Introduction 

This section provides an evaluation of the potential impacts to utilities and service systems associated 
with Alternative 3. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.23 (Utilities and Service Systems) and the 
programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.23 (Utilities and Ser-
vice Systems). For the purposes of this analysis please refer to EIR Sections 10.23.2 and 11.23.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.23.3 and 11.23.3 for a description of the affected environment for utilities 
and service systems (as applicable at either a study region or field-specific scale), and EIR Section 10.23.4 
for details regarding the impact methodology and significance criteria that have been used. 

12.4.23.2 Programmatic Level Analysis of the Project 

The goal of Alternative 3 is to reduce the amount of land used per well by consolidating wells in new 
areas opened up by well stimulation technologies to fewer pads. Therefore, Alternative 3 would apply 
primarily to areas outside of existing oil and gas fields that would potentially become developed as oil 
and gas fields through use of well stimulation technologies. The extension of utilities to such areas might 
in some instances be necessary in order for oil and gas production to proceed. Alternative 3 would not 
affect the overall number of well stimulation treatments being performed or the number of wells drilled, 
but would co-locate more wells at individual sites. Wells developed at such sites would use directional 
drilling (as compared to straight vertical drilling) to reach target areas. As a result, well drilling and stim-
ulation sites might be larger than conventional sites, but there would be fewer of them. 

Four impacts were identified for utilities and services: 

 Impact UTL-1: Adversely affect utilities and service systems due to population growth from project-
related development 

 Impact UTL-2: Require new or expanded electrical or natural gas infrastructure 

 Impact UTL-3: Exceed existing municipal wastewater treatment provider capacities 

 Impact UTL-4: Exceed permitted solid waste capacity of landfills 
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The need for new or expanded utilities and service systems is strongly influenced by population levels. 
As discussed within EIR Section 12.4.18 (Population and Housing), Alternative 3 has a similar potential as 
the project for increasing population in-migration impacts because, while the alternative would encourage 
concentrating well sites together as compared to the project, it would not reduce the number of wells or 
stimulations. In general, minor population growth from any new employment that might occur would 
have a less than significant impacts to utility and service systems, including their existing and projected 
capacities (Impact UTL-1). 

Alternative 3 reduces somewhat new electrical or gas infrastructure required to serve new wells and 
fields created through well stimulation outside of existing oil and gas field boundaries by consolidating 
wells nearer to one another. This would allow new wells to share any new natural gas and electricity 
connections required to serve the consolidated pad, thus reducing potential environmental impacts 
from constructing new infrastructure. This is a decrease in potential impacts when compared to the 
project. Outside of existing fields, Alternative 3 would reduce potential impacts from electrical and nat-
ural gas interconnections by consolidating new well sites. This would allow for consolidated wells to use 
the same primary interconnection lines, though in some instances facilities might have to be extended 
to new oil and gas production areas, subject to rules favoring the use of existing rights-of-way and 
requiring the minimization of environmental impacts. Impacts would be less than significant (Impact 
UTL-2). The electricity providers are assumed to have sufficient capacity to serve any well stimulation 
needs. Consolidating new wells that would be developed outside of existing oil and gas fields would not 
increase potential impacts from wastewater and solid waste generation when compared to the project 
as this alternative would only result in fewer but larger pads in a new field. Impacts would be potentially 
significant but less than significant with mitigation (Impacts UTL-3 and UTL-4). 

To ensure all utilities and service systems would have adequate capacities under Alternative 3, Mitiga-
tion Measures UTL-3a and UTL-4a are also proposed for Alternative 3. With the inclusion of these mea-
sures, impacts UTL-1 and UTL-2 would be Class III and impacts UTL-3 and UTL-4 would be Class II. 
Impacts on utilities and service systems would be similar for both the project and Alternative 3, because 
the number of wells drilled and stimulated would be similar. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Compensation to Municipal and Pri-
vate Wastewater Treatment Plants. (Full text in EIR Section 10.23.5.) 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation to 
Municipal and Private Solid Waste Facilities. (Full text in in EIR Section 10.23.5.) 

12.4.23.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling here would use existing roads and pads, and there would be little opportunity 
for well consolidation given the developed nature of the existing fields. Therefore, Alternative 3 would 
have minimal effect on the overall level of drilling and well stimulation treatments as compared to the 
project and impacts related to utilities and service systems (Impacts UTL-1 through UTL-4) would be the 
same for these three fields, as described in EIR Section 11.23 (Utilities and Service Systems). Impacts 
related to utilities and service systems at the fields would be less than significant (Class III) for Impacts 
UTL-1 and UTL-2 and less than significant with mitigation (Class II) for Impacts UTL-3 and UTL-4. 

12.4.23.4 Impact Significance Summary 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. Where impacts would result from project approvals not involving well 
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stimulation treatment (e.g., authorizations for oil and gas drilling operations on consolidated well pads 
outside of existing oil and gas fields), the mitigation measures developed in EIR Section 10.23 for effects 
relating to utilities and service systems would have to be adapted to project approvals other than well 
stimulation treatment permits. 

12.4.24 Impact Summary Table for Alternative 3 

Table 12.4.24-1 provides a summary of impacts and recommended mitigation measures for the project 
and specific oil and gas files for all issue areas under Alternative 3. 

Programmatic Level Analysis of the Project 

Under the Well Pad Consolidation Alternative, the consolidation of wells would generally reduce ground 
disturbance in comparison to the project. The level of oil and gas production in the State would remain 
the same as for the project. 

When compared to the project, Alternative 3 would reduce impacts to geology, soils and mineral 
resources, agriculture and forestry resources, cultural resources, paleontological resources, terrestrial bio-
logical resources, hazards and hazardous materials, groundwater resources, surface water resources, 
land use and planning, recreation, and utilities and service systems. 

Due to the consolidation of well sites, which would concentrate certain impacts into a smaller geographic 
area, Alternative 3 would not be preferred to the project aesthetics, environmental justice, noise and 
vibration, population and housing, public services or transportation and traffic. 

Alternative 3 would be similar to the project for all other issue areas and it would not create any new 
significant and unmitigable (Class I) impacts. 

Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 3 would be similar to the project, but would reduce impacts to specific resources. Ground 
disturbance and associated impacts would be reduced through well consolidation under Alternative 3; 
however, this impact is not expected to be substantial because existing fields already have disturbed 
well pad areas and established access roads and water and oil and gas production infrastructure in place. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.4-39 Final EIR 

Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

AESTHETICS   

Impact AES-1. Substantially adversely affect scenic 
vistas. 

New well pad: Class I or Class II; 

Existing well pad: Class III 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-2. Substantially alter or damage scenic 
resources. 

New well pad: Class I or Class II; 

Existing well pad: Class III 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

Same as those listed in Table 11.1-1 

Impact AES-3. Substantially degrade the existing 
visual character or quality of a site and its 
surroundings. 

New well pad 

Class I or Class II; 

Existing well pad: Class III 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-4. Create new sources of substantial 
light and glare. 

New well pad: Class I or Class II; 

Existing well pad: Class III 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

AGRICULTURE AND FORESTRY RESOURCES   

Impact AGF-1. Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide Importance 
(Important Farmland), as designated by the Farmland 
Mapping and Monitoring Program, to non-agricultural 
use 

Class II 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-1c: Compensate for Loss of Important Farmland 

Same as those listed in Table 11.2-1 

Impact AGF-2. Conflict with existing zoning for 
agricultural use or with Williamson Act contracts 

Class II 

AGF-2a: Ensure Compatibility with Agricultural Zoning 

AGF-2b: Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act 
Contracts 

Same as those listed in Table 11.2-1 

Impact AGF-3. Conflict with existing zoning for, 
or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

Class II 

AGF-3a: Ensure Compatibility with Zoning for Forest and Timberland 

Same as those listed in Table 11.2-1 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact AGF-4. Result in the loss of forest land or 
conversion of forest land to non-forest use 

Class II on forest land 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AGF-4c: Compensate for Loss of Forest Land 

Same as those listed in Table 11.2-1 

Impact AGF-5. Directly or indirectly impair the use of 
agricultural land or forest land 

Class II for well stimulation activities on or within 1,500 feet of agricultural or forest land 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal Between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Adequate Water Availability 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.2-1 

AIR QUALITY   

Impact AQ-1. Conflict with or obstruct implementation 
of an applicable air quality plan 

Class I (Statewide) 

Class III (in SCAQMD) 

AQ-1a: Improve Air Quality Planning Inventories and Local Control Measures 

AQ-1b: Improve the Methodologies and Emission Factors Used in Inventory Development 

Same as those listed in Table 11.3-1 

Impact AQ-2. Increase criteria pollutants or precursor 
pollutants to levels that violate an air quality standard 
or contribute substantially to an existing or projected 
air quality violation 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.3-1 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I 

AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of:Prepare a Health 
Risk Assessment and Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Same as those listed in Table 11.3-1 

Impact AQ-4. Create objectionable odors affecting 
a substantial number of people 

Class I 

AQ-4a: Prepare and Implement an Odor Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

Same as those listed in Table 11.3-1 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT  

Impact BIOT-1. Substantially reduce the habitat of a 
fish or wildlife species 

Class I, II or III 

BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 

Impact BIOT-2. Cause a fish or wildlife population to 
drop below self-sustaining levels 

Class I, II or III 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.4-8 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact BIOT-3. Substantially reduce the number or 
restrict the range of an endangered, rare, or 
threatened species 

Class I, II or III 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR 1a: Require Stormwater Pollution Prevention Plan 

Same as those listed in Table 11.4-8 

Impact BIOT-4. Have a substantial adverse effect, 
either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, or 
regulations, or by CDFW or USFWS 

Class I, II or III 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact BIOT-5. Have a substantial adverse effect on 
any riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, regulations, or by CDFW or USFWS 

Class I, II or III 

BIOT-1a: Evaluate Impacts to Native Vegetation and Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 

Impact BIOT-6. Have a substantial adverse effect on 
federally protected wetlands as defined by Section 
404, of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, or 
other means 

Class I, II or III 

BIOT-1a: Evaluate Impacts to Native Vegetation and Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal Between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact BIOT-7. Interfere substantially with the 
movement of any native resident or migratory fish or 
wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites 

Class II or III 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 

Impact BIOT-8. Conflict with any local policies or 
ordinances protecting biological resources, such as a 
tree preservation policy or ordinance 

Class II or III 

BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Same as those listed in Table 11.4-8 

Impact BIOT-9. Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan 

Class II or III 

BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Same as those listed in Table 11.4-8 

Impact BIOT-10. Contribute to global climate change 
and consequent impacts to biodiversity 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.4-8 

CULTURAL RESOURCES   

Impact CUL-1. Affect historic-era archaeological and 
built-environment resources 

Class I or II if cultural landscapes are present 

Class III or Class IV if cultural landscapes are not considered significant or are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact CUL-2. Affect prehistoric resources Class I or II if cultural landscapes are present 

Class III or Class IV if cultural landscapes are not considered significant or are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

Impact CUL-3. Disturb human remains or cultural 
items, including funerary objects, sacred objects, and 
objects of cultural patrimony. 

Class I or II if cultural landscapes are present 

Class III or Class IV if cultural landscapes are not considered significant or are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact CUL-4. Affect cultural landscapes. Class I or II if cultural landscapes are present 

Class III or Class IV if cultural landscapes are not considered significant or are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

PALEONTOLOGICAL RESOURCES   

Impact PALEO-1. Well stimulation treatments would 
destroy or disturb surface or near-surface significant 
paleontological resources 

Class II if fossil bearing geologic units are present 

Class IV if no fossil bearing units are present 

PALEO-1a: Require Information Inventory and Evaluate Paleontological Resources 

PALEO-1b: Develop Paleontological Resource Mitigation Plan 

PALEO-1c: Retain Qualified Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological Resources Worker Environmental Awareness Program 

PALEO-1e: Monitor Earth Disturbing Activities for Paleontological Resources 

PALEO-1f: Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth 
Disturbing Activities 

PALEO-1g: Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities 

Same as those listed in Table 11.9-4 

ENVIRONMENTAL JUSTICE   

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-income 
populations 

Unknown, possibly Class I (Indirect) 

EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

Same as those listed in Table 11.10-4 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

GEOLOGY, SOILS, AND MINERAL RESOURCES   

Impact GEO-1. Expose people or structures to 
potential substantial adverse effects as a result 
of rupture of a known fault, seismically induced 
groundshaking, and/or ground failure 

Class II 

GEO-1a: Avoid Active Faults Zonesif Necessary 

GEO-1b: Implement an Appropriate Setback if Necessary 

GEO-1c: Limit the Number of Hydraulically Fractured Wells 

GEO-1de: Conduct Ground Monitoring 

GEO-1ef: IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan 

Same as those listed in Table 11.11-4 

Impact GEO-2. Result in substantial soil erosion 
or the loss of topsoil 

Class III 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-3. Be located on a geologic unit or 
soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Class II 

GEO-3a: Prepare Geotechnical Report if Necessary 

Same as those listed in Table 11.11-4 

Impact GEO-4. Be located on expansive soil creating 
substantial risks to life or property 

Class III 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-5. Have soils incapable of adequately 
supporting the use of septic tanks or alternative 
wastewater disposal systems 

Class IV 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-6. Result in the loss of availability of 
known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan 

Class III in most instances; Class I in some instances 

None available 

Same as those listed in Table 11.11-4 

Impact GEO-7. Cause an induced seismic event 
including ground shaking and ground failure 

Class III 

None required 

Same as those listed in Table 11.11-4 

GREENHOUSE GAS EMISSIONS   

Impact GHG-1. Generate greenhouse gas emissions 
that may have a significant impact on the 
environment 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Same as those listed in Table 11.12-1 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact GHG-2. Conflict with an applicable plan, policy 
or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.12-1 

HAZARDS AND HAZARDOUS MATERIALS   

Impact HAZ-1. Hazardous materials associated 
with well stimulation fluids could be released to the 
environment from a spill or leak 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.13-1 

GROUNDWATER RESOURCES   

Impact GW-1. Cause or contribute to overdraft 
conditions 

Class II 

GW-1a: Use Alternative Water Sources to the Extent Feasible 

GW-1b: Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Overdraft Impacts 

Same as those listed in Table 11.14-6 

Impact GW-2. Lower groundwater levels through 
pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and 
unreasonable impacts to nearby water wells or 
interconnected surface water 

Class II 

GW-1b2a: Minimize Groundwater Impacts Prepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping 

Same as those listed in Table 11.14-6 

Impact GW-3. Adversely impact groundwater quality 
from surface spills or leaks during well stimulation 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.14-6 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact GW-4. Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through non-existent or ineffective 
annular well seals 

Class II 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Same as those listed in Table 11.14-6 

Impact GW-5. Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through damaged or improperly 
abandoned wells 

Class II 

GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

Same as those listed in Table 11.14-6 

Impact GW-6. Improper disposal of flowback in 
injection wells could potentially impact groundwater 
quality 

Class II 

GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
Groundwater Install a Cement Seal across Protected Groundwater 

Same as those listed in Table 11.14-6 

Impact GW-7: Inability to identify specific impacts to 
groundwater quality from well stimulation activities 

GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish These Fluids in the Environment 

Same as those listed in Table 11.14-6 

SURFACE WATER RESOURCES   

Impact SWR-1. Violate water quality standards or 
waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise 
substantially degrade or diminish surface water 
quality. 

Class II 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood Protection 

SWR-1cd: Protect Surface Water Reservoirs 

Same as those listed in Table 11.15-1 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class II 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.15-1 

Impact SWR-3. Substantially diminish surface 
water quantity. 

Class II 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.15-1 

Impact SWR-4. Create flood hazard by substantially 
altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, 
impeding or redirecting flood flows, or exposing 
people or structures to flooding.  

Class II 

SWR-1bc: Provide Adequate Flood Protection 

Same as those listed in Table 11.15-1 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

LAND USE AND PLANNING   

Impact LU-1. Preclude existing or permitted land 
uses, or create a disturbance that would diminish the 
function of land uses. 

Class I 

None available for impacts associated with Risk of Upset/Public and Worker Safety 

Same as those listed in Table 11.16-3 

Impact LU-2. Physically divide an established 
community. 

Class III 

None requiredLU-2a: Ensure That Established and Planned Communities Are Not Divided 

Same as those listed in Table 11.16-3 

Impact LU-3. Conflict with applicable land use plans, 
policies, programs, ordinances or other land use 
regulations of agencies with jurisdiction over a project 
adopted for the purpose of avoiding or mitigating an 
environmental effect. 

Class III 

All mitigation measures prescribed in this EIRNone required 

Same as those listed in Table 11.16-3 

NOISE AND VIBRATION   

Impact NOI-1. Cause exposure of persons to or 
generation of excessive noise levels or a substantial 
increase in ambient noise levels 

Class II 

NOI-1a: Control Noise Levels near Sensitive Land Uses 

Same as those listed in Table 11.17-10 

Impact NOI-2. Cause exposure of persons to or 
generation of excessive groundborne vibration 

Class III 

None required 

Same as those listed in Table 11.17-10 

POPULATION AND HOUSING   

Impact POP-1. Induce substantial population growth Class III 

None required 

Same as those listed in Table 11.18-4 

Impact POP-2. Displace substantial numbers of 
people or existing housing, necessitating the 
construction of replacement housing elsewhere 

Class III 

None required 

Same as those listed in Table 11.18-4 

PUBLIC SERVICES   

Impact PUB-1. Require new or physically altered 
governmental facilities in order to maintain acceptable 
service ratios, response times, or to other 
performance objectives for fire, police, or schools 

Class II outside of existing oil and gas fields where 10 or more wells are drilled by a single 
applicant within 1 square mile; 

Otherwise, Class III 

PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.19-4 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

RECREATION   

Impact REC-1. Well stimulation treatment activities 
would increase the usage of recreation areas or 
facilities which would rResult in the physical 
deterioration of recreational resources 

Class III 

None required 

Same as those listed in Table 11.20-3 

Impact REC-2. Well stimulation treatment activities 
would cCause disruptions in designated recreation 
areas 

Class II 

REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 

REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 

Same as those listed in Table 11.20-3 

RISK OF UPSET / PUBLIC AND WORKER SAFETY   

Impact RSK-1. Create a hazard to the public or 
environment through crude oil transport and 
reasonably foreseeable accidents and releases 

Class I 

RSK-1a: Increase the Number of CPUC Rail Inspectors 

RSK-1b: Expedite the Phase-out of Older Tank Cars 

RSK-1c: Implement New Accident Prevention Technology 

RSK-1d: Monitor and Enforce New Speed Limits 

RSK-1e: Monitor the Implementation of Trackside Safety Technology 

RSK-1f: Improve Emergency Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 

RSK-1h: Provide Additional Accident and Injury Data to the State 

Same as those listed in Table 11.21-1 

Impact RSK-2. Create a hazard to the public, 
workers, or environment through a reasonably 
foreseeable accidental release hazardous materials 
due to a hose leak or connection leak while pumping 
well stimulation treatment fluids 

Class II 

RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 

RSK-2ab: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA System 

RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent Program Complies 
with Regulation 

Same as those listed in Table 11.21-1 

Impact RSK-3. Substantially increase the potential for 
major oil spills due to ship groundings and collisions 

Class III 

None required 

Same as those listed in Table 11.21-1 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact RSK-4. Create a hazard to the public, workers, 
or environment through a reasonably foreseeable 
accidental pressure changes during flowback activity 
caused by blocked pump discharge, sudden change in 
downhole condition, or human error 

Class II 

RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 

Same as those listed in Table 11.21-1 

Impact RSK-5. Generate risks to public safety by 
causing a flammable atmosphere in the flowback tank 

Class II 

RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 

RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Same as those listed in Table 11.21-1 

Impact RSK-6. Increase risks to public safety by 
exposing the public to accidental crude oil or produced 
gas releases from pipelines 

Class I 

RSK-6a: Increase Inspection of Mechanical Integrity 

RSK-6b: Improve Leak Detection Capability 

RSK-6c: Reduce Mainline Valve Spacing None available 

Same as those listed in Table 11.21-1 

Impact RSK-7. Expose workers and public to 
hazardous levels of airborne silica during the use 
of proppant 

Class II 

RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System 

RSK-7b: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.21-1 

TRANSPORTATION AND TRAFFIC   

Impact TR-1. Generate additional truck traffic and 
disrupt traffic operations 

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1–5 where 10 or more wells are 
drilled by a single applicant within 1 square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 

Impact TR-2. Inadvertently damage road rights-
of-way 

Class III for project activities in Study Region 6 and in existing oil and gas fields 

Class II outside of existing oil and gas fields in Study Regions 1–5 where 10 or more wells are 
drilled by a single applicant within 1 square mile 

TR-2a: Repair Roadway Damage 

Same as those listed in Table 11.22-9 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians  

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1–5 where 10 or more wells are 
drilled by a single applicant within 1 square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 
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Table 12.4.24-1. Summary of Impacts and Mitigation Measures for Alternative 31 

Impact Project 
Specific Oil and Gas Fields    

(Wilmington, Inglewood, Sespe)   

Impact TR-4. Transport hazardous materials Class I 

TR-4a: Know Spill Prevention Measures 

Same as those listed in Table 11.22-9 

Impact TR-5. Change air traffic patterns Class IV if no airports are nearby 

Class III if FAA notification under 14 CFR-77 is required 

None required 

Same as those listed in Table 11.22-9 

Impact TR-6. Temporarily interfere with emergency 
response 

Class II 

PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

Same as those listed in Table 11.22-9 

UTILITIES AND SERVICE SYSTEMS   

Impact UTL-1. Adversely affect utilities and service 
systems due to population growth from Project-
related development 

Class II 

PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

Same as those listed in Table 11.23-6 

Impact UTL-2. Require new or expanded electrical 
or natural gas infrastructure 

Class III 

None required 

Same as those listed in Table 11.23-6 

Impact UTL-3. Exceed existing municipal wastewater 
treatment provider capacities 

Class III 

None required 

Same as those listed in Table 11.23-6 

Impact UTL-4. Exceed permitted solid waste capacity 
of landfills 

Class III 

None required 

Same as those listed in Table 11.23-6 

1 - Mitigation measures recommended herein are addressed to well stimulation treatment activities, but sometimes are also relevant to indirect impacts not caused by well stimulation but by other activities (e.g., new oil 
and gas drilling activities on consolidated well pads outside existing oil and gas fields). In the latter situation, the identified measures thus are only model measures that could be followed, likely with some modification, 
in connection with approvals of other projects. 
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12.5 Urbanized Area Protection Alternative (Alternative 4) 

The Urbanized Area Protection Alternative (Alternative 4) would prohibit future oil and gas well drilling 
for the purposes of well stimulation within the boundaries of any established Urbanized Area that is not 
included within an existing oil and gas field boundary or its buffer area. Urbanized Areas are those areas 
with a population over 50,000 as defined by the U.S. Census Bureau using 2010 estimated Census popu-
lations. This alternative would apply only to areas outside of existing oil and gas fields. 

As with Alternative 1, this alternative assumes that any action taken by the State to restrict or limit well 
stimulation activities would not be applicable in areas under federal or tribal jurisdiction. Any activity 
that is currently allowed in areas under federal or tribal jurisdiction would continue to be allowed, and 
could increase, stay the same or decrease in intensity. The current permitting and environmental review 
processes applicable to stimulation activities in areas under federal and tribal jurisdiction would con-
tinue to apply to new well stimulation projects in those areas, and therefore impacts are assumed to be 
mitigated as appropriate and feasible. The analysis below for this alternative focuses only on activities in 
areas under State jurisdiction, and includes the assumption that the analysis of effects in areas under 
federal or tribal jurisdiction would be the same as with Alternative 1. Therefore, effects in areas under 
federal or tribal jurisdiction are not considered further in the analysis of this alternative. 

This alternative has been developed primarily for consideration by local agencies and would not be 
implemented by DOGGR by itself. As applied in particular counties and incorporated cities, this alterna-
tive would likely require local legislative actions such as amendments to existing general plans and 
zoning ordinances and possibly grading and other ordinances. 

It is likely that an undetermined amount of oil and gas resources that might have been accessed would 
not be accessed with implementation of this alternative. However, the majority of the Monterey Forma-
tion and plays are outside of the Urbanized Areas affected by this alternative. Therefore, most of the 
Monterey Formation’s hydrocarbon resources could still be accessed under this alternative. 

In addition to an analysis of the alternative itself, the analysis of Alternative 4 highlights how impacts 
under this alternative would be different from impacts under the project. Where no difference is specif-
ically noted, the significance of impacts under the alternative are the same as the impacts under the 
project. 

12.5.1 Aesthetics 

12.5.1.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 4. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.1 (Aesthetics) and the programmatic evaluation of spe-
cific oil and gas fields addressed in EIR Section 11.1 (Aesthetics). For the purposes of this analysis please 
refer to EIR Sections 10.1.2 and 11.1.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.1.3 and 11.1.3 for a description 
of the affected environment for visual resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.1.4 for details regarding the impact methodology and significance criteria that 
have been used. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.5-2 June 2015 

12.5.1.2 Programmatic Level Analysis of the Project 

The Urbanized Area Protection Alternative would prohibit well drilling outside of established oil and gas 
fields with the intention of conducting well stimulation in defined Urbanized Areas. This would reduce 
the amount of land potentially available for oil and gas development in areas outside of existing fields. 
With the exception of Los Angeles and Orange Counties (in Study Region 1), few Urbanized Areas occur 
in areas identified as Monterey Formation or plays. In Study Region 1, prohibiting well stimulation 
outside of existing fields in Urbanized Areas would place the formation and play located here off limits 
except to the extent it is accessed from existing fields. This would have minimal effect on visual 
resources, as the area is extensively built out and any oil and gas development in new areas would have 
to conform to existing land use requirements and would likely be screened. In any event, oil and gas 
work would not be a significant visual change from the already altered state of the environment as com-
pared to natural conditions. 

Under Alternative 4, Urbanized Areas in Study Regions 2 through 6 would not be developed for oil and 
gas recovery if well stimulation were a necessary part of the development process. However, much of 
the land area in these regions would remain available for conventional oil and gas activities without well 
stimulation. In particular, areas identified as oil and gas plays would remain available over much of their 
extent. A slight reduction in the overall area available for potential oil and gas development could result 
is less land disturbance overall, reducing visual impacts. In areas where development would occur, miti-
gation measures as described in EIR Section 10.1.5 likely would be required. 

Overall, visual impacts would be similar to those under the project. By not allowing wells requiring stim-
ulation to be located in Urbanized Areas, and there would have a somewhat smaller number of viewers 
than would be the case for developed in Urbanized Areas. However, as noted, few Monterey plays are in 
Urbanized Areas except in Study Region 2, and in this region well stimulations would be in existing fields, 
which would be allowed under this alternative. All impacts identified in EIR Sections 10.1 and 11.1 would 
occur under Alternative 4 and the same mitigation measures would apply as for the project. In areas 
outside of existing fields, impacts would be either significant (Class I) or less than significant with mitiga-
tion (Class II), depending on the actual location of the oil and gas activity and its visual setting. This is 
similar to impacts under the project for areas outside of existing oil and gas fields. 

12.5.1.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

This alternative applies only to areas outside of existing fields, and would not apply to Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. However, mitigation measures as described for the project would 
apply. 

12.5.1.4 Impact Significance Summary 

Prohibiting well stimulation in Urbanized Areas outside of existing fields would not have a substantial 
effect on the visual environment, as extensive areas would remain available for exploration and devel-
opment. Overall, visual impacts would be similar to those of the project, and similar mitigation would 
apply. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 
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12.5.2 Agriculture and Forestry Resources 

12.5.2.1 Introduction 

This section provides an evaluation of the potential impacts to agriculture and forestry resources associ-
ated with Alternative 4. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.2 (Agriculture and Forestry Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.2 (Agriculture 
and Forestry Resources). For the purposes of this analysis please refer to EIR Sections 10.2.2 and 11.2.2 
for relevant State, federal, and local regulations and standards (as applicable at either a study region or 
field-specific scale), EIR Sections 10.2.3 and 11.2.3 for a description of the affected environment for agri-
culture and forestry resources (as applicable at either a study region or field-specific scale), and EIR Sec-
tion 10.2.4 for details regarding the impact methodology and significance criteria that have been used. 

Under this alternative the project standards for resource protection (see EIR Section 7.5) would not be 
implemented, which would result in greater indirect impacts on agricultural and forestry resources 
(Impact AGF-5, Directly or indirectly impair the use of agricultural land or forest land). Without the 
Water Recycling Standards, there would be an increase in competition for agricultural water supplies, 
because less water would be recycled. In addition, the potential for contamination of agricultural water 
supplies would be increased without implementation the Surface Water Protection Standards and 
Groundwater Protection Standards. 

12.5.2.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 4 (Urbanized Area Protection) would prohibit well stimulation treatments being used in 
Urbanized Areas outside of existing oil and gas fields. Agriculture and forestry resources are generally 
not located within Urbanized Areas; therefore, Alternative 4 would not reduce or substantially change 
the following impacts to agriculture and forestry: 

 Impact AGF-1. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance 
(Important Farmland), as designated by the Farmland Mapping and Monitoring Program, to non-agri-
cultural use 

 Impact AGF-2. Conflict with existing zoning for agricultural use or with Williamson Act contracts 

 Impact AGF-3. Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or timber-
land zoned Timberland Production 

 Impact AGF-4. Result in the loss of forest land or conversion of forest land to non-forest use 

 Impact AGF-5. Directly or indirectly impair the use of agricultural land or forest land 

Although some areas would be limited, much of the area outside of existing fields would remain avail-
able for stimulation activities, and this alternative would minimally impact future oil and gas production. 
Impacts on agricultural and forestry resources would be the same as under the project (see EIR Section 
10.2, Agriculture and Forestry Resources). 

12.5.2.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington Oil and Gas Field 

There would be no impacts under Alternative 4, because there is no forested land or designated Farm-
land within the Wilmington Oil and Gas Field. 
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Inglewood Oil and Gas Field 

The Inglewood field does not contain any mapped farmland so no direct or indirect impacts would occur 
to agriculture (Impacts AGR-1 and AGF-2)(Class IV). Likewise, The Inglewood Oil and Gas Field is not 
zoned for forest land or timberland, therefore, Impact AGF-3 would not occur (Class IV). 

Because the Inglewood Oil and Gas Field is an existing field, well stimulation activities would be allowed. 
Therefore, impacts associated with stimulation activities for the Inglewood Oil and Gas Field for Alterna-
tive 4 (Impacts AGF-4 and AGF-5) would be the same as those described in EIR Section 11.2 (Agriculture and 
Forestry Resources). 

Sespe Oil and Gas Field 

Because the Sespe Oil and Gas Field is an existing field, well stimulation activities would be allowed. The 
impacts associated with well stimulation treatment activities for the Sespe field for Alternative 4 would 
be the same as those described in EIR Section 11.2 (Agriculture and Forestry Resources). 

12.5.2.4 Impact Significance Summary 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.3 Air Quality 

12.5.3.1 Introduction 

This section provides an evaluation of the potential impacts to air quality associated with Alternative 4. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.3 (Air Quality) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.3 (Air Quality). For the purposes of this analysis please refer to 
EIR Sections 10.3.2 and 11.3.2 for relevant State, federal, and local regulations and standards (as applic-
able at either a study region or field-specific scale), EIR Sections 10.3.3 and 11.3.3 for a description of 
the affected environment for air quality (as applicable at either a study region or field-specific scale), 
and EIR Section 10.3.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.5.3.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

This alternative would limit future oil and gas activity within established Urbanized Areas (population 
over 50,000). Although some areas outside of existing oil and gas fields would not be available for well 
stimulation treatments, areas outside of existing fields and outside of Urbanized Areas would be avail-
able, including areas that may contain rural residences or other non-urban land uses that are sensitive 
to air quality such as schools. Therefore, the intensification of traditional drilling and the increased 
importation of oil expected under Alternatives 1 and 2 would not occur under this alternative. 

Emissions from oil and gas production would occur at similar or slightly reduced levels, and sources 
would be less likely to cause substantial pollutant concentrations in Urbanize Areas. Well stimulation 
treatment activities would be farther from population centers and outside of Urbanized Areas. Emis-
sions from oil and gas activity could occur at levels exceeding the forecasts of air quality plans, as they 
would with the project, which may cause a potential conflict with local air quality plans. 
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The levels of criteria air pollutant emissions caused by equipment and sources typical of well stimulation 
treatments, hauling product by truck, and new well drilling may exceed general mass-based emission 
thresholds of a local air district. Near existing fields and outside of Urbanized Areas, this alternative 
would retain the potential to expose sensitive receptors to substantial pollutant concentrations and 
create objectionable odors, as with the project. 

Although localized air quality impacts in Urbanized Areas may be reduced, each of the air quality 
impacts would be as described for the project, and the mitigation identified for the project (EIR Section 
10.3) would be applicable. This alternative would avoid some air quality impacts from future oil and gas 
well drilling near Urbanized Areas, but the impacts of well stimulation treatments in existing fields 
would remain unchanged by this alternative. 

With the implementation of mitigation measures, air quality impacts would be Class I under the project. 
With the implementation of mitigation measures, air quality impacts would remain Class I under Alter-
native 4. 

12.5.3.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 4, these existing fields would be subject to the same potential impacts and mitigation 
measures as described for the project (EIR Section 11.3.5). Because each new well stimulation treatment 
operation creates “new” emissions, which could be potentially significant, mitigation would be neces-
sary. Although Impact AQ-1 would be a Class III: Less Than Significant Impact, the remaining air quality 
impacts would occur as shown under Impacts Common to All Study Regions (EIR Section 10.3.5). Mitiga-
tion measures identified for Impact AQ-2, Impact AQ-3, and Impact AQ-4 would be applicable within 
each field, and the resulting impacts after implementing mitigation would be significant and unavoidable 
(Class I). 

12.5.3.4 Impact Significance Summary 

Although emissions and activities related to well stimulation treatments would be limited near Urban-
ized Areas under Alternative 4, emissions from oil and gas activity would occur at levels comparable to 
those of the project and non-urban areas would experience the same impacts as with the project. Each 
of the air quality impacts due to well stimulation treatments would be as described for the project. 

12.5.4 Biological Resources: Terrestrial Environment 

12.5.4.1 Introduction 

This section provides an evaluation of the potential impacts to terrestrial biological resources associated 
with Alternative 4. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.4 (Biological Resources: Terrestrial Environ-
ment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.4 (Bio-
logical Resources: Terrestrial Environment). For the purposes of this analysis please refer to EIR Sections 
10.4.2 and 11.4.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.4.3 and 11.4.3 for a description of the affected 
environment for terrestrial biological resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.4.4 for details regarding the impact methodology and significance criteria that 
have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, compared to the project, there would be the potential for an increase in oil and 
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gas development and associated well stimulation in biologically sensitive areas, slightly greater habitat 
loss without setbacks from perennial surface water, an increase in water usage that could affect fish and 
wildlife habitat (due to less water recycling), and an increase in the potential for contamination of water 
supplies that could affect biological resources. 

12.5.4.2 Programmatic Level Analysis of the Project 

Alternative 4 would exclude oil and gas drilling for the purpose of well stimulation within the boundaries 
of established Urbanized Areas and outside existing oil and gas fields. This alternative could reduce 
impacts to terrestrial biological resources, but the actual reduction cannot be quantified. In general, 
Urbanized Areas support fewer special-status biological resources than other areas. Oil and gas produc-
tion in Urbanized Areas is often within industrial areas, rather than native habitats. However, in some 
jurisdictions, oil and gas resources may be present in natural open space areas supporting significant 
biological resources. To the extent that Alternative 4 may reduce potential impacts to natural open 
space within Urbanized Areas, its impacts to biological resources would be reduced from the project. 
Depending on specific locations of future well stimulation activities, the potential impacts to biological 
resources may range from Class I (significant and unavoidable) to Class III (less than significant). Due to 
the unknown locations of future well stimulation activities, this analysis presumes the “reasonable worst 
case” statewide impacts of well stimulation, which generally are Class I or Class II. 

The majority of adverse biological resource impacts from well stimulation are expected to take place 
outside established Urbanized Areas, and thus would not be reduced under this alternative. Under Alter-
native 4, impacts to biological resources may be significant and unavoidable (Class I). This would apply to 
all the biological resources impact criteria BIOT-1 through BIOT-6 (addressing impacts to plants, fish, and 
wildlife and their habitats and natural communities) and BIOT-10 (greenhouse gas effects and 
consequent impacts to biological resources), below. In contrast, Impacts BIOT-8 and BIOT-9 (addressing 
conflicts with conservation policies and planning) are Class II impacts under the this alternative (and 
under the project). 

12.5.4.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 4 would not apply to existing oil and gas fields, and thus would allow well stimulation activi-
ties in the Wilmington, Inglewood, and Sespe Oil and Gas Fields. Potential impacts to terrestrial biolog-
ical resources in the Wilmington, Inglewood, and Sespe Oil and Gas Fields would be as described in EIR 
Section 11.4. Potential “reasonable worst-case” impacts to biological resources would be Class I for 
Impacts BIOT-1 through BIOT-6 and BIOT-7 (Sespe field only); Class II for Impacts BIOT-8 and BIOT-9; and 
Class III for Impacts BIOT-7 (for the Wilmington and Inglewood fields) and BIOT-10 (as they would be 
under the project). 

12.5.4.4 Impact Significance Summary 

Under Alternative 4 (Urbanized Area Protection) some impacts to habitat in Urbanized Areas may be 
reduced. However, overall impacts in all study regions would be essentially the same as the project, 
given that the Alternative permits well stimulation in more biologically sensitive rural areas outside 
Urbanized Areas. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 
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12.5.5 Biological Resources: Coastal and Marine Environment 

Alternative 4 (Urbanized Area Protection) does not apply to coastal and marine biological resources. 
Impacts would be the same as those of the project. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.6 Coastal Processes and Marine Water Quality 

Alternative 4 (Urbanized Area Protection) does not apply to coastal processes and marine water quality. 
Impacts would be the same as those of the project. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.7 Commercial and Recreational Fishing 

Alternative 4 (Urbanized Area Protection) does not apply to commercial and recreational fishing. 
Impacts would be the same as those of the project. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.8 Cultural Resources 

This section provides an evaluation of the potential impacts to cultural resources associated with Alter-
native 4 (Urbanized Area Protection). This evaluation is based on the exact same technical approach 
used for the programmatic evaluation of the project addressed in EIR Section 10.8 (Cultural Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.8 (Cultural 
Resources). For the purposes of this analysis please refer to EIR Sections 10.8.2 and 11.8.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.8.3 and 11.8.3 for a description of the affected environment for cultural resources 
(as applicable at either a study region or field-specific scale), and EIR Section 10.8.4 for details regarding 
the impact methodology and significance criteria that have been used. 

12.5.8.1 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impacts are addressed: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, 
and objects of cultural patrimony 

 Impact CUL-4: Affect cultural landscapes 

Under Alternative 4, the geographic extent of impacts to cultural resources would be lessened within 
Urbanized Areas in comparison to the project, and the risk of adverse impacts to cultural resources in 
these areas would be correspondingly reduced. At a programmatic level of analysis, it is not possible to 
know precisely the location, extent and particular characteristics of potential impacts to these 
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resources. The Alternative permits well stimulation treatments in more sensitive rural areas outside 
Urbanized Areas, where cultural resources would remain subject to impacts from treatment-related 
activities. 

Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural Resources, 
Impact Analysis and Mitigation Measures), would reduce these effects, but cannot guarantee they 
would be entirely avoided. Therefore, cultural resources impacts would remain significant and unavoid-
able (Class I). 

The area of disturbance associated with Alternative 4 would be smaller than that of the project, includ-
ing areas that are likely to be sensitive for cultural resources. However, Alternative 4 does not incorpo-
rate the project standards for Resource Protection (see EIR Section 7.5, project standards for Resource 
Protection), which restrict well stimulation activities from operating near surface water or critical habi-
tats. Thus, while Alternative 4 would likely impact a smaller number of cultural resources, it would 
impact a larger number of other types of cultural resources associated with the project’s protected 
areas (see Appendix F). 

12.5.8.2 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, it is anticipated 
that most future drilling and well stimulation activities would use existing roads and pads to the greatest 
extent possible. Impacts within fields would be the same as what is described in EIR Section 11.8 (Cul-
tural Resources). Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 11.8.5 (Cultural 
Resources, Impact Analysis and Mitigation Measures), would likely reduce these effects to less than sig-
nificant but cannot guarantee they would be entirely avoided. Therefore, impacts to cultural resources 
are considered significant and unavoidable (Class I). 

12.5.8.3 Impact Significance Summary 

Alternative 4 would reduce the potential impacts to cultural resources in all study regions because the 
overall footprint of well stimulation disturbances would be reduced in comparison to the project within 
Urbanized Areas. Implementation of Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Sec-
tion 10.8.5 (Cultural Resources, Impact Analysis and Mitigation Measures) and EIR Section 11.8.5 (Cul-
tural Resources, Impact Analysis and Mitigation Measures), would reduce these effects, but cannot 
guarantee they would be entirely avoided. Potential impacts are therefore considered significant and 
unavoidable (Class I). 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.9 Paleontological Resources 

12.5.9.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 4 (Urbanized Area Protection). This evaluation is based on the exact same technical approach used 
for the programmatic evaluation of the project addressed in EIR Section 10.9 (Paleontological Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.9 (Paleonto-
logical Resources). For the purposes of this analysis please refer to EIR Sections 10.9.2 and 11.9.2 for rel-
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evant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.9.3 and 11.9.3 for a description of the affected environment for paleonto-
logical resources (as applicable at either a study region or field-specific scale), and EIR Section 10.9.4 for 
details regarding the impact methodology and significance criteria that have been used. 

12.5.9.2 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impact is addressed: 

 Impact PALEO-1: Destroy or disturb surface or near-surface significant paleontological resources 

Table 10.9-8 in EIR Section 10.9 provides a summary table of the geologic units in each study region that 
have the potential to bear significant paleontological resources. Alternative 4 reduces the overall 
amount of ground disturbing activities that could result in Class II impacts to paleontological resources. 

The Urbanized Area Protection Alternative would reduce the amount of land used for drilling in new 
areas of the State that could be developed with the advancement of new well stimulation technologies. 
Therefore, the geographic extent of potential impacts to paleontological resources would be lessened in 
comparison to the project, and thus the risk of adverse impacts would be correspondingly reduced. 
Implementation of Mitigation Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 
12.2.9.2 (No Future Well Stimulation Treatments Alternative (Alternative 1)) and detailed in EIR Section 
10.9.5 (Paleontological Resources, Impact Analysis and Mitigation Measures) would be expected to 
reduce Impact PALEO-1 to less than significant (Class II) because the mitigation measures would allow 
for the recovery, preparation, analysis, and curation of the paleontological resources that may be made 
available for future scientific studies, which may result in important taphonomic, taxonomic, 
phylogenetic, paleoecologic, stratigraphic, or biochronological discovery. However, in those areas where 
earth disturbing activities could occur, including sensitive areas outside Urbanized Areas, Alternative 4 
would not provide for the project’s standards for resource protection, and thus would be expected to 
result in a greater overall number of impacts to paleontological resources in comparison to the project. 

12.5.9.3 Specific Oil and Gas Fields: Programmatic Level Analysis of Impacts and Mitigation 
Measures 

Wilmington and Sespe Oil and Gas Fields 

Portions of the Wilmington and Sespe Oil and Gas Fields have paleontological resources potential (i.e., 
sensitivity) ranging from low to high (Wilmington) and very high (Sespe) and the likelihood of impacting 
scientifically significant vertebrate fossils is high. Because the Wilmington and Sespe Oil and Gas Fields 
are existing fields, it is anticipated that most future drilling and well stimulation activities would use 
existing roads and pads to the greatest extent possible. Therefore, potential impacts within the fields 
would be the same as what is described in EIR Section 11.9 (Paleontological Resources). Potential 
impacts would be mitigable to a level of less than significant (Class II) with implementation of Mitigation 
Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9 (No Future Well Stimulation 
Treatments Alternative (Alternative 1)) and detailed in EIR Section 10.9.5 (Paleontological Resources, 
Impact Analysis and Mitigation Measures). 

Inglewood Oil and Gas Field 

Because the Inglewood Oil and Gas Field is an existing field, it is anticipated that most future drilling and 
well stimulation activities would use existing roads and pads to the greatest extent possible. Impacts 
within the field would be the same as what is described in EIR Section 10.9 (Paleontological Resources). 
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Potential impacts would be mitigable to a level of less than significant (Class II) with implementation of 
Mitigation Measures PALEO-1a through PALEO-1h, as summarized in EIR Section 12.2.9 (No Future Well 
Stimulation Treatments Alternative (Alternative 1)) and detailed in EIR Section 10.9.5 (Paleontological 
Resources, Impact Analysis and Mitigation Measures). 

Within these three fields, the Urbanized Area Protection Alternative could result in greater earth dis-
turbing activities in comparison to the project because no standards for resource protection would be 
implemented. Therefore, Alternative 4 would have the potential to disturb a greater overall number of 
paleontological resources in comparison to the project. 

12.5.9.4 Impact Significance Summary 

At a programmatic level of analysis, the Urbanized Area Protection Alternative would reduce the poten-
tial impacts to paleontological resources in all study regions because the overall construction footprint 
associated with well stimulation treatments would be reduced within Urbanized Areas when compared 
to the project. Moreover, any new ground disturbances related to future oil and gas well stimulation 
treatments that would result in adverse impacts to paleontological resources would be less than signifi-
cant (Class II) with implementation of Mitigation Measures PALEO-1a through PALEO-1h, as defined in 
EIR Section 10.9.5 (Paleontological Resources, Impact Analysis and Mitigation Measures). Site-specific 
impacts would also be less than significant (Class II) with implementation of Mitigation Measures PALEO-1a 
through PALEO-1h. However, because no standards for resource protection would apply, in those areas 
where ground disturbing activities could occur under Alternative 4, including sensitive rural areas 
outside Urbanized Areas, the overall number of impacts to paleontological resources at a site-specific 
level would be anticipated to be approximately the same in comparison to the project. 

Please refer to Table 12.4.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.10 Environmental Justice 

12.5.10.1 Introduction 

This section provides an evaluation of the potential impacts to environmental justice associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.10 (Environmental Justice) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.10 (Environmental Justice). For the 
purposes of this analysis please refer to EIR Sections 10.10.2 and 11.10.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.10.3 and 11.10.3 for a description of the affected environment for environmental justice (as applic-
able at either a study region or field-specific scale), and EIR Section 10.10.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.5.10.2 Programmatic Level Analysis of the Project 

Alternative 4 would ban well stimulation in Urbanized Areas that are not already within an oil and gas 
field or buffer. It would not prohibit conventional oil and gas activity in Urbanized Areas. New wells 
requiring stimulation would be located outside of Urbanized Areas, so wells would be farther from pop-
ulation centers. This would reduce the potential to affect populations of concern for experiencing dis-
proportionate significant impacts. 
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While this alternative would reduce potential impacts in Urbanized Areas, it would have no effect in and 
around existing fields. Because the amount of land designated as Urbanized Areas over the Monterey 
Formation and plays is limited, this alternative would have a similar potential as the project to affect 
minority and low-income populations. As with the project, because of uncertainty, Alternative 4 still 
would require implementation of Mitigation Measure EJ-1a (Track Characteristics of Affected Popula-
tions in the Vicinity of Well Stimulation Treatments). However, this would have to be a local require-
ment, as DOGGR would not be implementing Alternative 4. Because CEQA does not require an analysis 
of environmental justice, it would be at the discretion of local authorities whether to implement this or 
a similar measure. 

The location of all future well stimulation activity is not known and the protection of certain Urbanized 
Areas would not change the potential for impacts from well stimulation itself. The potential for environ-
mental justice impacts from well stimulation occurring remains, and Mitigation Measure EJ-1a is pro-
posed for Alternative 4 to the extent that DOGGR will be issuing well stimulation treatment permits for 
areas not put off-limits by local governments within their Urbanized Areas. The implementation of Miti-
gation Measure EJ-1a would allow DOGGR to track the locations of well stimulation applications and 
assess its impacts on environmental justice, and to devise strategies to address these impacts should 
they arise. Impacts would be reduced somewhat when compared to those of the project, as well stimu-
lations would not be located within Urbanized Areas. However, this is a relatively small area compared 
to the area available in California for potential oil and gas well development and stimulation. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 

12.5.10.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 4 would not apply at Wilmington, Inglewood, or Sespe Oil and Gas Fields, as they are existing 
fields and this alternative would apply only in areas outside of existing fields. 

12.5.10.4 Impact Significance Summary 

Alternative 4 would have a minor effect in reducing the area where well stimulation could occur. This 
alternative would not be implemented by DOGGR. It could be considered by local jurisdictions where 
their authority applies. However, other impacts associated with well stimulation would remain both in 
and outside of existing fields, and Alternative 4 would require mitigation similar to Mitigation Measure 
EJ-1a (Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treatments) 
would apply and would reduce the environmental justice impact. 

12.5.11 Geology, Soils and Mineral Resources 

12.5.11.1 Introduction 

This section provides an evaluation of the potential impacts to geology, soils and mineral resources 
associated with Alternative 4. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.11 (Geology, Soils and Mineral 
Resources) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.11 
(Geology, Soils and Mineral Resources). For the purposes of this analysis please refer to EIR Sections 
10.11.2 and 11.11.2 for relevant State, federal, and local regulations and standards (as applicable at 
either a study region or field-specific scale), EIR Sections 10.11.3 and 11.11.3 for a description of the 
affected environment for geology, soils and mineral resources (as applicable at either a study region or 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.5-12 June 2015 

field-specific scale), and EIR Section 10.11.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.5.11.2 Programmatic Level Analysis of the Project 

This alternative would limit future oil and gas activity within established Urbanized Areas (population 
over 50,000) if they are not within existing oil and gas fields. Some areas outside of existing oil and gas 
fields would not be available for well stimulation treatments, in particular areas near the greater Los 
Angeles region, Bakersfield, Modesto, greater Bay Area region, and the greater Sacramento region. Areas 
outside of Urbanized areas would be available for well stimulation activities, including many rural towns 
and residences. Although some areas would be limited, much of the area outside of existing fields would 
remain available for stimulation activities, and this alternative would minimally impact future oil and gas 
production. Impacts associated with geology, soils, and mineral resources would remain the same as 
with the project, described in EIR Section 10.11 (Geology, Soils, and Mineral Resources), although confined 
to a slightly reduced area. 

12.5.11.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Geology, soils and mineral resources settings for Study Regions 1 and 2 are discussed in EIR Section 
11.11.3. Impacts and mitigation measures are discussed in EIR Section 11.11.5. 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed and would not be limited by the Urbanized Areas restriction. Therefore, 
impacts associated with stimulation activities for the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields for Alternative 4 would be the same as those described in EIR Section 11.11.5.1 (Impact Analysis 
and Mitigation Measures: Study Region 1 Wilmington Oil and Gas Field) and EIR Section 11.11.5.2 
(Impact Analysis and Mitigation Measures: Study Region 1 Inglewood Oil and Gas Field) and in EIR Sec-
tion 11.11.5.3 (Impact Analysis and Mitigation Measures: Study Region 2 Sespe Oil and Gas Field), with 
the exceptions noted in those Chapters. 

12.5.11.4 Impact Significance Summary 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.12 Greenhouse Gas Emissions 

12.5.12.1 Introduction 

This section provides an evaluation of the potential impacts to greenhouse gas emissions associated 
with Alternative 4. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.12 (Greenhouse Gas Emissions) and the pro-
grammatic evaluation of specific oil and gas fields addressed in EIR Section 11.12 (Greenhouse Gas Emis-
sions). For the purposes of this analysis please refer to EIR Sections 10.12.2 and 11.12.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.12.3 and 11.12.3 for a description of the affected environment for greenhouse 
gas emissions (as applicable at either a study region or field-specific scale), and EIR Section 10.12.4 for 
details regarding the impact methodology and significance criteria that have been used. 
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12.5.12.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

This alternative would not involve a change in the amount of potential oil and gas production in Cali-
fornia. California end users of oil and gas would continue to rely on the established supply as in the 
baseline. There would be no change in life-cycle GHG emissions of California’s crude supply because the 
supply itself would not change. Each of the GHG impacts would be as described for the project (EIR Sec-
tion 10.12.5). Mitigation identified for well stimulation treatments would apply, as recommended for 
the project. 

12.5.12.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 4, well stimulation treatments would occur in the Wilmington and Sespe Oil and Gas 
Fields as expected under the project. Therefore, as described in EIR Section 11.12.5, GHG emissions 
associated with well stimulation treatments at Wilmington and Sespe would continue, and the extent of 
Impact GHG-1 is uncertain, ranging from a less than significant impact (Class III) to a significant, unavoid-
able impact (Class I). New well stimulation treatments at the Inglewood Oil and Gas Field would be sub-
ject to the same potential GHG impacts (Class I) and would require the same mitigation measures as 
described for the project (EIR Section 11.12.5). 

12.5.12.4 Impact Significance Summary 

Some emissions related to well stimulation treatments would be limited near Urbanized Areas, However, 
each of the GHG impacts due to well stimulation treatments would be as described for the project. 

12.5.13 Hazards and Hazardous Materials 

12.5.13.1 Introduction 

This section provides an evaluation of the potential impacts for hazards and hazardous materials associ-
ated with Alternative 4. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.13 (Hazards and Hazardous Materials) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.13 (Hazards 
and Hazardous Materials). For the purposes of this analysis please refer to EIR Sections 10.13.2 and 
11.13.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.13.3 and 11.13.3 for a description of the affected environ-
ment for hazards and hazardous materials (as applicable at either a study region or field-specific scale), 
and EIR Section 10.13.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.5.13.2 Programmatic Level Analysis of the Project 

As stated in EIR Section 8.3.4, extensive area outside of Urbanized Areas would remain available for 
exploration and development. All impacts identified for the use of hazardous materials would still occur 
under this alternative, as it would affect only the location of some wells and would not affect activities 
associated with well stimulation itself. 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

In general, Alternative 4 would apply to all the Urbanized Areas in the study regions within the State. 
Study Region 1 is highly urbanized, but also has extensive oil and gas fields, and the prohibition on well 
stimulation in Urbanized Areas under Alternative 4 would not apply in existing fields. 
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Hazards and hazardous materials impacts would remain potentially significant for well stimulation treat-
ments in existing oil and gas fields. As discussed in EIR Section 10.13.5, it is difficult to anticipate the fate 
of the released chemicals in the environment because many individual chemical compounds within well 
stimulation fluids lack sufficient mobility and toxicity information. Available data indicate that many 
hydraulic fracturing chemical compounds are either highly soluble or miscible in water and/or have 
densities greater than water. Some chemicals may be transformed (degraded) by hydrolysis and, in 
some cases, degradation (“daughter”) products are not known. Daughter products may be more hazard-
ous than the parent chemicals. 

Given these conditions, impacts from a spill or release could be significant. Therefore a mitigation mea-
sure is proposed. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Revised Mitigation Measure HAZ-1a is recommended to be required at any well stimulation occurring in 
existing oil and gas fields. Additional discussion of the mitigation measure is found in EIR Section 10.13.5. 

Protective measures for prevention of spills or releases of hazardous materials are provided in both 
existing and proposed regulations. A summary of the key measures in the proposed SB 4 Well Stimula-
tion Treatment Regulations is provided in EIR Section 10.13.5. Collectively, with implementation of 
revised MM HAZ-1awith inclusion of a barrier for all production facilities, regardless of the amount of time 
they are in place, and with and surface water management, and implementation/enforcement of all of the 
existing and proposed regulations regarding the transport, handling, storage, conveyance, and manage-
ment of hazardous materials, including the Spill Contingency Plan, which accounts for spills that may 
occur at pipes, valves, or supply lines, the impact of well stimulation materials on the environment in 
the event of a release, is considered less than significant with mitigation (Class II). 

Therefore, the Programmatic level impacts and mitigation that apply to the project apply to Alternative 
4. Impacts for Alternative 4 would be reduced to less than significant with implementation of revised 
Mitigation Measure HAZ-1a (Class II). Impact HAZ-1 would also be Class II under the project. 

12.5.13.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

This alternative applies only to areas outside of existing fields, and would not apply to Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields. 

12.5.13.4 Impact Significance Summary 

Prohibiting well stimulation in Urbanized Areas would not have a substantial effect on the impacts from 
hazards and hazardous materials, as extensive areas would remain available for exploration and devel-
opment. Overall, impacts would be similar to those of the project, and similar mitigation would apply. 

Section 12.5.24 (Summary of Impacts and Mitigation Measures for Alternative 4), Table 12.5.24-1, lists 
by resource all impacts and mitigation measures applicable to Alternative 4. 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.5-15 Final EIR 

12.5.14 Groundwater Resources 

12.5.14.1 Introduction 

This section provides an evaluation of the potential impacts to groundwater resources associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.14 (Groundwater Resources). For the purposes of 
this analysis please refer to EIR Sections 10.14.2 and 11.14.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.14.3 
and 11.14.3 for a description of the affected environment for groundwater resources (as applicable at 
either a study region or field-specific scale), and EIR Section 10.14.4 for details regarding the impact 
methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative, which would result in greater potential for use of groundwater with no water recycling 
standards in place, and less protection of both groundwater resources as well as surface water 
resources that could recharge groundwater. 

As summarized in EIR Section 10.14.6, impacts from well stimulation treatments were determined to be 
potentially significant to both the quantity and quality of groundwater. Further analysis indicated that 
the significant impacts could be mitigated to a less than significant level with appropriate mitigation 
measures. The mitigation measures, which are summarized on Table 10.14-20, focus on preventing 
exacerbation of groundwater overdraft or subsidence, maintaining existing use of water supply wells, 
and mitigating possible pathways that might allow well stimulation fluids including gas to reach pro-
tected groundwater. 

12.5.14.2 Programmatic Level Analysis of the Project 

As stated in EIR Section 8.4.2, the Urbanized Area Protection Alternative would prohibit well stimulation 
treatments within Urbanized Areas outside of existing oil and gas fields. This alternative would lead to a 
decrease in areas outside of existing fields where well stimulation could occur. Thus, Alternative 4 
reduces area within which mitigation measures are required. 

However, impacts to groundwater quantity and quality would remain potentially significant outside of 
Urbanized Areas, because well stimulation treatments may occur in the future in the available areas. 

Impacts and mitigation that would continue to apply under Alternative 4 are listed below. 

Impact GW-1 Cause or contribute to overdraft conditions 

Because the alternative would allow for well stimulation outside of Urbanized Areas, it would cause or 
contribute to overdraft conditions as described in EIR Section 10.14.5. With implementation of these 
mitigation measures, Impact GW-1 would be reduced to a less than significant level (Class II). Impact 
GW-1 is also Class II under the project but there would be fewer locations where this impact could occur 
under the alternative. 

MM GW-1a  Use Alternative Water Sources to the Extent Feasible. (Full text in EIR Section 10.14.5.) 

MM GW-1b Minimize Groundwater Impacts Prepare a Third-Party Technical Report to Analyze 
Overdraft Impacts. (Full text in EIR Section 10.14.5.) 
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Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

Depending on geologic conditions, groundwater pumping could result in land subsidence. It could also 
interfere with nearby water wells, including lowering the water level in the well to a point that they no 
longer function as intended. These would be significant impacts, which would be addressed by the rec-
ommended mitigation measure below. With implementation of this mitigation measure, Impact GW-2 
would be reduced to a less than significant level (Class II). Impact GW-2 is also Class II under the project, 
but there would be fewer locations where this impact could occur under the alternative. 

MM GW-1b2a Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping. (Full text in EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality from surface spills or leaks during well 
stimulation 

The full description of this mitigation measure is found in EIR Section 10.13.5. With implementation of 
this revised mitigation measure, Impact GW-3 would be reduced to a less than significant level (Class II). 
Impact GW-3 is also Class II under the project but there would be fewer locations where this impact 
could occur under the alternative. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Phys-
ical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

Some wells in existing oil and gas fields may have non-existent or ineffective well seals, particularly if 
they are old or were improperly abandoned. This situation could result in the migration of stimulation 
fluids including gas through these pathways into protected groundwater. To address this significant 
impact, three revised mitigation measures are identified. With implementation of these revised mitiga-
tion measures, Impact GW-4 would be reduced to a less than significant level (Class II). Impact GW-4 is 
also Class II under the project but there would be fewer locations where this impact could occur under 
the alternative. 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Monitor 
Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal across Protected Groundwater for New Wells Subject to Well Stimu-
lation Treatments.Full Length Seal Between the Casing String and the Wellbore for 
Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments. 
(Full text in EIR Section 10.14.5.) 
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Impact GW-5 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through damaged or improperly abandoned wells 

Some existing and abandoned wells in oil and gas fields may have damaged, non-existent, or ineffective 
well seals. This could create pathways for stimulation fluids injected in one well to migrate into pro-
tected groundwater by way of the annular space in another well within the zone of influence of the 
stimulated well. This would be a significant impact. To address this, a revised mitigation measure is pro-
posed. With implementation of this revised mitigation measure, Impact GW-5 would be reduced to a 
less than significant level (Class II). Impact GW-5 is also Class II under the project. 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

Class II injection wells are required under the UIC program regulations to have an isolating cement seal 
above the injection zone as well as a minimum 100-foot seal across the base of the fresh water zone. If 
injected flowback water migrates to protected groundwater, this would be a significant impact. To 
address this, a mitigation measure is proposed. With implementation of this revised mitigation measure, 
Impact GW-6 would be reduced to a less than significant level (Class II). Impact GW-6 is Class II under 
the project. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 

Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activities 

Many chemicals and compounds can be introduced to groundwater by various pathways. The origin of 
these materials is difficult to ascertain under many circumstances. Groundwater monitoring may iden-
tify a chemical or compound, but would be unable to identify its source. If well stimulation fluids reach 
protected groundwater, this would be a significant impact. To ensure that stimulation fluids can be more 
readily distinguished from other compounds that may be naturally occurring or have been introduced 
into the groundwater, a revised mitigation measure is proposed to address this. With implementation of 
this revised mitigation measure, Impact GW-7 would be reduced to a less than significant level (Class II). 
Impact GW-7 is also Class II under the project. 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distinguish 
These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

12.5.14.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed and would not be limited by the Urbanized Areas restriction. Therefore, 
impacts associated with stimulation activities for the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields for Alternative 4 would be the same as those described in EIR Section 11.14.5.1 (Impact Analysis 
and Mitigation Measures: Study Region 1 Wilmington Oil and Gas Field) and EIR Section 11.14.5.2 
(Impact Analysis and Mitigation Measures: Study Region 1 Inglewood Oil and Gas Field) and in EIR Sec-
tion 11.14.5.3 (Impact Analysis and Mitigation Measures: Study Region 2 Sespe Oil and Gas Field),. 
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12.5.14.4 Impact Significance Summary 

Prohibiting well stimulation in Urbanized Areas would not have a substantial effect on reducing impacts 
to groundwater, as extensive areas would remain available for exploration and development. Overall, 
impacts would be similar to those of the project, and similar mitigation would apply. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.15 Surface Water Resources 

12.5.15.1 Introduction 

This section provides an evaluation of the potential impacts to surface water resources associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.15 (Surface Water Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.15 (Surface Water Resources). 
For the purposes of this analysis please refer to EIR Sections 10.15.2 and 11.15.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.15.3 and 11.15.3 for a description of the affected environment for surface water resources 
(as applicable at either a study region or field-specific scale), and EIR Section 10.15.4 for details regarding 
the impact methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, there would be a greater potential for use of surface water without water 
recycling standards in place, as well as an increase in potential impacts to waterbodies and streams 
without implementation of habitat protection standards or a buffer requirement from perennial waters. 

12.5.15.2 Programmatic Level Analysis of the Project 

Alternative 4 applies only to well stimulation in Urbanized Areas and does not prohibit other conven-
tional oil and gas-related activities from occurring within these areas. Similarly, Alternative 4 would con-
tinue to allow well stimulation outside Urbanized Areas. For these reasons, Alternative 4 would have 
similar impacts to surface water quality and quantity as the project. These impacts and mitigation mea-
sures needed are listed in EIR Section 10.15. 

With implementation of the identified mitigation measures, these impacts to surface water would be 
less than significant (Class II). 

12.5.15.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Alternative 4 does not apply to existing fields. Under this alternative, activities on these fields would 
occur as described for the oil fields described EIR Section 11.15.5 and summarized in EIR Section 11.15.6, 
in which impacts to surface water resources associated with well stimulation treatments were deter-
mined to be potentially significant. However, the significant impacts would be mitigated to a less than 
significant level with appropriate mitigation measures. The mitigation measures for Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields would be the same as for the project. With implementation of these 
measures, the impact to surface water under Alternative 4 would be less than significant (Class II). 
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12.5.15.4 Impact Significance Summary 

Based on the programmatic level analysis of surface water resources, impacts from Alternative 4 are 
considered to be the same, less than significant with mitigation (Class II). 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.16 Land Use and Planning 

12.5.16.1 Introduction 

This section provides an evaluation of the potential impacts to land use and planning associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.16 (Land Use and Planning). For the purposes of 
this analysis please refer to EIR Sections 10.16.2 and 11.16.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.16.3 
and 11.16.3 for a description of the affected environment for land use and planning (as applicable at 
either a study region or field-specific scale), and EIR Section 10.16.4 for details regarding the impact 
methodology and significance criteria that have been used. 

12.5.16.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 4 would prohibit future oil and gas well drilling for the purposes of stimulation within the 
boundaries of established Urbanized Areas, but would allow it Urbanized Areas within existing oil and 
gas field boundaries and their buffer areas. In comparison to the project, well stimulation treatment 
activities under Alternative 4 would be outside of certain defined population centers. 

Urbanized Areas are areas with a population over 50,000 as defined by the U.S. Census Bureau. Figures 
8-7 through 8-9 illustrate the Urbanized Areas within each study region. Because this alternative would 
apply only to areas outside of existing oil and gas fields, the Inglewood, Sespe, and Wilmington Oil and 
Gas Fields are not part of this alternative. 

Impact LU-1 addresses potential disruptions and preclusions to existing and permitted land uses. In com-
parison to the project, Alternative 4 would result in a decrease of land disturbances inside of Urbanized 
Areas. It would apply to wells drilled with the intent of stimulating them, but not to all oil and gas wells. 
Well stimulation activities would still result in disruptions to land uses outside of these areas, as listed in 
EIR Section 10.16.5 (Land Use and Planning, Impact Analysis and Mitigation Measures). These potential 
disruptions that also relate to land use and planning are analyzed in detail in EIR Section 10.21 (Risk of 
Upset/Public and Worker Safety). 

Alternative 4 would reduce potential surface disturbances and related disruptions specific Urbanized 
Areas, which are a relatively small portion of the Monterey Formation and plays. While prohibited in 
these Urbanized Areas, impacts that would still occur in other areas under the alternative and many 
cannot be mitigated to less than significant. Therefore, as with the project, corresponding effects to risk 
of upset and public and worker safety on land use and planning would also be considered significant and 
unavoidable (Class I) under Alternative 4. 

Section 1783.2 of the proposed permanent regulations explicitly define the “Neighbor Notification” 
requirements, which include the radius for property owner notifications, the information that is to be 
provided, and the timing and methods of the notifications. Although the “Neighbor Notification” 
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requirements would be effective at minimizing potential conflicts with existing land uses, because of the 
other resource-specific impact that cannot be mitigation to a level of less than significant, Impact LU-1 
(impacts related to land use disruption) would also be significant and unavoidable (Class I). Although 
Impact LU-1 is also a Class I impact under the project, these impacts under Alternative 4 would be less 
severe because well stimulation treatment activities would be located farther from population centers 
and existing residential land uses. 

For Impact LU-2, Alternative 4 would reduce future land disturbances associated with well stimulation in 
Urbanized Areas outside of existing fields. However, outside of these specific areas this alternative 
would apply to an established or planned community that may be found in a rural area. With implemen-
tation of Mitigation Measure LU-2a, Impact LU-2 (impacts related to the physical division of an estab-
lished community) within these areas would be less than significant (Class III) for the alternative. Impact 
LU-2 is also Class III under the project. 

MM LU-2a Ensure That Established and Planned Communities Are Not Divided. (Full text in EIR 
Section 10.16.5.) 

Impact LU-3 addresses potential conflicts with applicable land use plans, policies, programs, ordinances 
and other regulations of agencies with jurisdiction over a project adopted for the purpose of avoiding or 
mitigating an environmental effect. As noted in EIR Section 10.16 (Land Use and Planning), a consistency 
analysis of the activities associated with well stimulation treatments outside of existing oil and gas fields 
involves the review and assessment of applicable local agency plans, policies and regulations, which is 
not possible to complete at the statewide/programmatic level of analysis given the extensive number of 
jurisdictions affected, the extent of oil and gas regulations of each jurisdiction, the vast array of poten-
tial conditions that would be imposed on projects based on specific jurisdictions conditional use permit 
application processes, the fact that land use and zoning regulation implementation is the legal responsi-
bility of local jurisdictions, and the fact that this EIR is required by law to be completed within a very lim-
ited time period that cannot accommodate such an extensive effort. Nonetheless, the impact analysis 
under the project found that the information and mitigation measures set forth in this EIR would reduce 
potential conflicts with any established, designated, or planned land use areas on federal, State, or 
locally regulated lands to a less than significant level (Class II). Alternative 4, to which all of the EIR’s mit-
igation measures would apply, would be Class II as well. 

12.5.16.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As referenced above, Alternative 4 only applies to areas outside of existing oil and gas fields; therefore, 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields are not part of this alternative. Mitigation 
measures applicable to the project would apply, however. 

12.5.16.4 Impact Significance Summary 

Alternative 4 would reduce the geographic extent of potential land use impacts within Urbanized Areas, 
which would be considered a net benefit. However, outside of these areas land use impacts at a pro-
grammatic level of analysis would still be the same as for the project. Significant and unavoidable 
impacts related to Impact LU-1 would occur (Class I). Effects related to Impact LU-2 and Impact LU-2 
would be mitigable to a level of less than significant (Class II). 
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12.5.17 Noise and Vibration 

12.5.17.1 Introduction 

This section provides an evaluation of the potential impacts to noise and vibration associated with Alter-
native 4. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.17 (Noise and Vibration) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.17 (Noise and Vibration). For the purposes 
of this analysis please refer to EIR Sections 10.17.2 and 11.17.2 for relevant State, federal, and local reg-
ulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.17.3 
and 11.17.3 for a description of the affected environment for noise and vibration (as applicable at either 
a study region or field-specific scale), and EIR Section 10.17.4 for details regarding the impact methodol-
ogy and significance criteria that have been used. 

12.5.17.2 Programmatic Level Analysis of the Project 

Since this alternative includes well stimulation treatments, noise and vibration impacts would occur as 
described in EIR Section 10.17. Noise mitigation would be required, as with the project. Well stimulation 
treatment activities would be farther from noise sensitive receptors in and near urbanized areas. But resi-
dences outside urbanized areas would be impacted as in the project. 

In all regions, with the implementation of mitigation measures in EIR Section 10.17, Impact NOI-1 would 
be less than significant with mitigation (Class II), and Impact NOI-2 would be less than significant (Class III). 

12.5.17.2.1 Study Region 1 

The active oil and gas fields and the Monterey Formation and its plays overlap Urbanized Areas for much 
of Study Region 1. This alternative would greatly reduce the number of well pads that would be candi-
dates for well stimulation treatments outside the existing oil and gas field boundaries and buffer areas 
and within the urbanized areas. As a result the potential for noise impacts to residential land uses in 
urbanized areas with population of over 50,000 would be reduced. However, areas outside these urban-
ized areas and areas where active oil and gas fields overlap the urbanized areas will experience the same 
noise and vibration impacts as described in EIR Section 10.17. 

Impacts NOI-1 and NOI-2 would be the same as for the project. 

12.5.17.2.2 Study Region 2 

The active oil and gas fields and the Monterey Formation and its plays overlap or are adjacent to Urban-
ized Areas for some of Study Region 2. This alternative would reduce the areas that would be candidates 
for well stimulation treatments outside the existing oil and gas field boundaries and buffer areas and 
within the urbanized areas. As a result, the potential for noise impacts to residential land uses would be 
reduced in urbanized areas with population of over 50,000. However, areas outside these urbanized 
areas and areas where active oil and gas fields overlap the urbanized areas will experience the same 
noise and vibration impacts as for the project, described in EIR Section 10.17. 

Impacts NOI-1 and NOI-2 within active oil and gas fields (both inside and outside Urbanized Areas) and 
areas outside Urbanized Areas would be the same as for the project. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 
4. 
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12.5.17.2.3 Study Region 3 

Active oil and gas fields and the Monterey Formation and its plays overlap or are adjacent to Urbanized 
Areas for some of Study Region 3. This alternative would reduce the areas that would be candidates for 
well stimulation treatments outside the existing oil and gas field boundaries and buffer areas and within 
the urbanized areas. As a result, the potential for noise impacts to residential land uses would be 
reduced in urbanized areas with population of over 50,000. However, areas outside these urbanized 
areas and areas where active oil and gas fields overlap the urbanized areas will experience the same 
noise and vibration impacts as for the project, described in EIR Section 10.17. 

Impacts NOI-1 and NOI-2 within active oil and gas fields (both inside and outside Urbanized Areas) and 
areas outside Urbanized Areas would be the same as for the project. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 
4. 

12.5.17.2.4 Study Region 4 

Active oil and gas fields and the Monterey Formation and its plays overlap or are adjacent to Urbanized 
Areas for some of Study Region 4. This alternative would reduce the areas that would be candidates for 
well stimulation treatments outside the existing oil and gas field boundaries and buffer areas and within 
the urbanized areas. Existing wells in and around Bakersfield would continue to be candidates for well 
stimulation treatments. Areas outside these urbanized areas and areas where active oil and gas fields 
overlap the urbanized areas will remain candidates for well stimulation. Only urbanized areas that do 
not have existing active oil and gas fields would be protected under this alternative. As a result, the 
potential for noise impacts to residential land uses would be reduced. However, areas outside these 
urbanized areas and areas where active oil and gas fields overlap the urbanized areas will experience the 
same noise and vibration impacts as for the project, described in EIR Section 10.17. 

Impacts NOI-1 and NOI-2 within active oil and gas fields (both inside and outside Urbanized Areas) and 
areas outside Urbanized Areas would be the same as for the project. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 4. 

12.5.17.2.5 Study Region 5 

Active oil and gas fields and the Monterey Formation and its plays overlap or are adjacent to a few 
Urbanized Areas in Study Region 5. This alternative would reduce the areas that would be candidates for 
well stimulation treatments outside the existing oil and gas field boundaries and buffer areas and within 
the Urbanized Areas. As a result, the potential for noise impacts to residential land uses would be 
reduced. However, areas outside these Urbanized Areas and areas where active oil and gas fields over-
lap the Urbanized Areas will experience the same noise and vibration impacts as for the project, 
described in EIR Section 10.17. 

Impacts NOI-1 and NOI-2 within active oil and gas fields (both inside and outside Urbanized Areas) and 
areas outside Urbanized Areas would be the same as for the project. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 4. 

12.5.17.2.6 Study Region 6 

Active oil and gas fields overlap or are adjacent to a few Urbanized Areas in Study Region 6. This alterna-
tive would reduce the areas that would be candidates for well stimulation treatments outside the exist-
ing oil and gas field boundaries and buffer areas and within urbanized areas with population of over 
50,000. As a result the potential for noise impacts to residential land uses would be reduced. However, 
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areas outside these urbanized areas and areas where active oil and gas fields overlap the urbanized 
areas will experience the same noise and vibration impacts as for the project, described in EIR 
Section 10.17. 

Impacts NOI-1 and NOI-2 within active oil and gas fields (both inside and outside Urbanized Areas) and 
areas outside Urbanized Areas would be the same as for the project. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 4. 

12.5.17.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Since this alternative includes well stimulation treatments, noise and vibration impacts will occur as 
described in EIR Section 11.17. Noise mitigation would be required. Only areas within Urbanized Areas 
and not within active oil and gas fields would be potentially benefited by implementation of Alternative 4. 

12.5.17.3.1 Wilmington Oil and Gas Field 

The active oil and gas wells in the Wilmington Oil and Gas Field occur within Urbanized Areas or urban 
buffer areas. This alternative would not reduce the number of well pads that would be candidates for 
well stimulation treatments in this field. As a result, the potential for noise and vibration impacts to resi-
dential land uses would not be reduced significantly and would be as with the project. Impact MOI-1 
would be less than significant with mitigation (Class II), and Impact NOI-2 would be less than significant 
(Class III). 

12.5.17.3.2 Inglewood Oil and Gas Field 

Because the Inglewood field is adjacent to residential areas and other urban land uses including sensi-
tive receptors, Impact NOI-1 would be less than significant with mitigation (Class II), and Impact NOI-2 
would be less than significant (Class III). 

12.5.17.3.3 Sespe Oil and Gas Field 

The active oil and gas wells in the Sespe Oil and Gas Field are outside Urbanized Areas. As a result, the 
potential for noise and vibration impacts to residential land uses is unchanged and remains low, as with 
the project. Impacts NOI-1 and NOI-2 for stimulation of future wells within active oil and gas fields and 
for areas beyond active oil and gas fields and outside Urbanized Areas would be the same as for the 
project. Impact NOI-1 would be less than significant with mitigation (Class II), and Impact NOI-2 would 
be less than significant (Class III). 

12.5.17.4 Impact Significance Summary 

Based on the programmatic level analyses of noise and vibration for the project and for specific oil and 
gas fields, impacts from Alternative 4 would be the same as under the project, except as limited for 
future drilling near Urbanized Areas. Although the potential for noise impacts to residential land uses 
within Urbanized Areas would be reduced, there remains the potential for isolated residents outside 
urbanized areas to be adversely affected by noise from well stimulation treatment activities, and 
Impacts NOI-1 and NOI-2 would be the same as for the project for noise sensitive land uses bordering 
and within active oil and gas fields. 
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12.5.18 Population and Housing 

12.5.18.1 Introduction 

This section provides an evaluation of the potential impacts to population and housing associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.18 (Population and Housing) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.18 (Population and Housing). For the 
purposes of this analysis please refer to EIR Sections 10.18.2 and 11.18.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.18.3 and 11.18.3 for a description of the affected environment for population and housing (as applic-
able at either a study region or field-specific scale), and EIR Section 10.18.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.5.18.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 4 would prohibit well stimulations from being conducted in established Urbanized Areas 
(those with a population over 50,000) where these areas are outside of existing fields and their buffers. 
Although some areas would be off limits for wells requiring stimulation, much of the area outside of 
existing fields would remain available for well stimulation activities. 

The Monterey Formation and its plays contain a number of large communities with significant existing 
population and planned growth (see Figure 5-9 and EIR Section 10.18, Population and Housing). The 
exclusion of stimulation work from Urbanized Areas may result in a somewhat increased the level of 
drilling and stimulation that would occur elsewhere. However, because there are numerous existing 
cities and towns throughout each study region, this is not anticipated to greatly increase the population 
and to create a “boom and bust” condition, in which the in-migration of temporary workers can occur at 
a level that overwhelms a community. The oil and gas industry is well established in California and 
workers frequently live in one area and commute to work sites. During well drilling, some crew mem-
bers may temporarily relocate to be near the drill site. Stimulation work itself is a short-term activity 
occurring over a matter of days or a few weeks and workers would not relocate. It is expected that any 
temporarily relocating workers would use hotels or long-stay accommodations, if needed. Impact POP-1 
would be a less than significant impact (Class III), with impacts increased only somewhat when com-
pared to the project is additional drilling occurred in rural areas under Alternative 4 that would bring 
workers into rural areas outside existing oil and gas fields. 

When compared to the project, it is possible that prohibiting well stimulations within designated Urban-
ized Areas with populations greater than 50,000 persons outside of existing fields could reduce the 
potential for housing and resident displacement. This is due to new wells being located in less dense and 
populated areas. Should any residential displacement occur under Alternative 4, it is unlikely to 
necessitate construction of new housing in any of the study regions. Therefore, any necessary relocations 
of housing or persons associated with Alternative 4 activities (Impact POP-2) would be less than signifi-
cant and would not necessitate the construction of new housing elsewhere (Class III), with impacts 
decreased somewhat when compared to the project because Alternative 4 would prohibit well stimula-
tions in Urbanized Areas, where the potential for residential relocations is greater. 
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12.5.18.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 4 would be the same as those described in EIR 
Section 11.18 (Population and Housing). 

12.5.18.4 Impact Significance Summary 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.19 Public Services 

12.5.19.1 Introduction 

This section provides an evaluation of the potential impacts to public services associated with Alterna-
tive 4. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.19 (Public Services) and the programmatic evaluation of 
specific oil and gas fields addressed in EIR Section 11.19 (Public Services). For the purposes of this analy-
sis please refer to EIR Sections 10.19.2 and 11.19.2 for relevant State, federal, and local regulations and 
standards (as applicable at either a study region or field-specific scale), EIR Sections 10.19.3 and 11.19.3 
for a description of the affected environment for public services (as applicable at either a study region or 
field-specific scale), and EIR Section 10.19.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.5.19.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 4 is intended to reduce potential well stimulation impacts to designated Urbanized Areas 
(those with a population over 50,000) outside of existing oil and gas fields. Although some areas would 
be off limits for wells requiring stimulation, much of the area outside of existing fields would remain 
available for well stimulation activities. 

Impact PUB-1 Require new or physically altered governmental facilities in order to maintain 
acceptable service ratios, response times, or to other performance objectives for fire, 
police, or schools 

The need for new or expanded public services, including applicable performance objectives and service 
ratios, is strongly influenced by population levels. As discussed in EIR Section 12.5.18 (Population and 
Housing), Alternative 4 has some potential for increasing population in-migration impacts. 

The primary public service providers by study region are listed in EIR Section 10.19 (Public Services). 
Because new wells developed for stimulation would not be allowed in Urbanized Areas outside of exist-
ing fields, there could be a slight increase in wells developed in areas outside of Urbanized Areas. How-
ever, the amount of Urbanized Area land meeting this criterion is only a small part of the area underlain 
by the Monterey Formation and plays. 

Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Adequate Com-
pensation) is proposed as part of Alternative 4, and would require DOGGR to coordinate with the applic-
able local land use agency to determine whether new well development and stimulations would place a 
burden on public services, and to ensure that appropriate compensation is provided to the local agency. 
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With implementation of this measure, Impact PUB-1 (Require new or physically altered governmental 
facilities in order to maintain acceptable service ratios, response times, or to other performance objec-
tives for fire, police, or schools) would be less than significant (Class II). Impacts on public services would 
be nearly the same under the project and Alternative 4. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Sec-
tion 10.19.5.) 

12.5.19.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Field are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 4 would be the same as those described in EIR 
Section 11.19 (Public Services). 

12.5.19.4 Impact Significance Summary 

As discussed, the potential for impacts to public service providers under Alternative 4 would be similar 
or identical to that provided for the project. 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.20 Recreation 

12.5.20.1 Introduction 

This section provides an evaluation of the potential impacts to recreation associated with Alternative 4. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.20 (Recreation) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.20 (Recreation). For the purposes of this analysis please refer 
to EIR Sections 10.20.2 and 11.20.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.20.3 and 11.20.3 for a descrip-
tion of the affected environment for recreation (as applicable at either a study region or field-specific 
scale), and EIR Section 10.20.4 for details regarding the impact methodology and significance criteria 
that have been used. 

Without implementation of project standards for resource protection under this alternative, oil and gas 
development and associated well stimulation may occur in open space areas and areas near water 
resources used for recreation. 

12.5.20.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 4 would not allow future oil and gas well drilling for the purposes of stimulation outside of 
existing oil and gas fields boundaries and their buffer areas within the boundaries of an designated 
Urbanized Areas. Because well stimulation treatment activities would be outside of Urbanized Areas, 
Alternative 4 may put well stimulation activities closer to recreational open space areas. 

Urbanized Areas are areas with a population over 50,000 and are defined by the U.S. Census Bureau 
2010 estimated Census populations. Figures 8-1 through 8-3 illustrate the Urbanized Areas within each 
study region. Because this alternative would apply only to areas outside of existing oil and gas fields, the 
Inglewood, Sespe, and Wilmington Oil and Gas Fields are not part of this alternative. 
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This alternative has been developed primarily for consideration by local agencies and would not be 
implemented by DOGGR itself. As applied in particular counties and incorporated cities, this alternative 
would likely require local legislative actions amending existing general plans and zoning and possibly 
grading ordinances. 

Implementation of Alternative 4 would not allow future oil and gas well drilling for the purposes of stim-
ulation outside of existing oil and gas field boundaries and their buffer areas within the boundaries of 
established Urbanized Areas. The analysis for the project focuses on areas where the existing oil and gas 
fields are located. As illustrated in Figures 10.20-1 through 10.20-3, there are numerous recreational 
areas outside of Urbanized Areas. Under Alternative 4, it is possible that prohibitions on well stimulate 
treatments in Urbanized Areas could trigger increased well stimulation activities outside of their boun-
daries. However, any in-migration from new workers in these areas would be nominal compared to the 
existing populations. Similarly, the increased use of existing recreational areas or facilities as a result of 
new employment for well stimulation treatments would be nominal in considering the numerous recre-
ation opportunities within the State. As such, Impact REC-1 would be less than significant (Class III). 

Impact REC-2 addresses disruptions in designated recreation areas. For the purpose of this EIR, recrea-
tion areas are considered sensitive receptors as they tend to be areas where children are present, and 
depending on the available facilities, they can be used for intense physical activities. In addition, recrea-
tion users often value the recreation experience based on the quality of the surrounding (i.e., lack of 
industrial activities, natural spaces, low noise levels, high scenic quality, etc.). Potential types of disrup-
tions to recreational resources are listed in EIR Section 10.20.5 (Recreation, Impact Analysis and Mitiga-
tion Measures). Alternative 4 would require that well stimulation treatment activities be located farther 
from population centers and existing land uses. Therefore, in comparison to the project, Alternative 4 
would decrease the potential for disturbances to local recreation facilities and areas found in Urbanized 
Areas. However, the potential for disturbance to large federal, state and regional recreation areas that 
are located outside of Urbanized Areas would be the same as for the project. 

Each of the potential disruption types is discussed in detail in the EIR Sections 10.1 (Aesthetics), 10.3 (Air 
Quality), 10.6 (Coastal Processes and Marine Water Quality), 10.7 (Commercial and Recreational Fishing), 
10.13 (Hazards and Hazardous Materials), 10.15 (Surface Water Resources), 10.16 (Land Use and Plan-
ning), 10.17 (Noise and Vibration), 10.21 (Risk of Upset/Public and Worker Safety), and 10.22 (Transpor-
tation and Traffic). The mitigation measures provided in these sections would also effectively mitigate 
potential impacts to recreational resources to the maximum extent feasible. 

Mitigation Measures REC-2a and REC-2b, detailed in EIR Section 10.20.5 (Recreation, Impact Analysis 
and Mitigation Measures), would reduce effects associated with Impact REC-2 to a level of less than sig-
nificant (Class II). Under the project, Impact REC-2 is also Class II; however, as noted above, the potential 
for disturbances to local recreation facilities and areas within Urbanized Areas would decrease under 
Alternative 4. 

12.5.20.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As referenced above, Alternative 4 only applies to areas outside of existing oil and gas fields; therefore, 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields are not considered as part of this alternative. 

12.5.20.4 Impact Significance Summary 

At a programmatic level of analysis, the impacts associated with Alternative 4 would be less than signifi-
cant for Impact REC-1 (Class III) and mitigable to a level of less than significant for Impact REC-2 (Class II). 
Mitigation Measures REC-2a and REC-2b, as summarized in EIR Section 12.2.20.2 (No Future Well Stimu-
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lation Practices Alternative [Alternative 1], programmatic level analysis for recreation) and detailed in 
EIR Section 10.20.5 (Recreation, Impact Analysis and Mitigation Measures). 

12.5.21 Risk of Upset/Public and Worker Safety 

12.5.21.1 Introduction 

This section provides an evaluation of the potential impacts for risk of upset/public and worker safety 
associated with Alternative 4. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.21 (Risk of Upset/Public and 
Worker Safety) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.21 (Risk of Upset/Public and Worker Safety). For the purposes of this analysis please refer to EIR Sec-
tions 10.21.2 and 11.21.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.21.3 and 11.21.3 for a description of the 
affected environment for risk of upset/public and worker safety (as applicable at either a study region or 
field-specific scale), and EIR Section 10.21.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.5.21.2 Programmatic Level Analysis of the Project 

Under this alternative, there would be no substantial reduction in well stimulation treatment activities. 
Therefore, the forecast number of accidents for Alternative 4 is approximately the same as for the 
project case. However, well stimulation activities would be outside of Urbanized Areas and farther from 
sensitive receptors. The remainder of impacts from well stimulation activities occur as in the project. 

Alternative 4 and the project case will have lower annual average projected crude oil imports compared 
to Alternatives 1 and 2, and imports of crude oil by rail will occur under Alternative 4 the same as with 
the project case. 

With the implementation of mitigation measures (if any) from EIR Section 10.21, Impacts RSK-1, RSK-2, 
and RSK-6 are all Class I under the project and under Alternative 4; Impacts RSK-2, RSK-4, RSK-5, and 
RSK-7 are all Class II under the project and under Alternative 4; Impact RSK-3 is Class III. With the imple-
mentation of mitigation measures, Impacts RSK-1, RSK-2, and RSK-6 would be Class I under 
Alternative 4; Impacts RSK-4, RSK-5, and RSK-7 are all Class II under Alternative 4; Impact RSK-3 is Class 
III. 

12.5.21.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

12.5.21.3.1 Wilmington Oil and Gas Field 

The recordable injury rate from well stimulation treatment and drilling activities is expected to be simi-
lar to that for the project. No impacts from increased rail traffic or truck traffic are anticipated for Wilm-
ington Oil and Gas Field. The impacts and mitigation identified for the project would apply within the 
field. 

12.5.21.3.2 Inglewood Oil and Gas Field 

Well stimulation treatments would occur at Inglewood Oil and Gas Field under Alternative 4 as they 
would for the project. As a result, the mitigation identified for the project would apply within Inglewood. 
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12.5.21.3.3 Sespe Oil and Gas Field 

No accidents are expected from well stimulation treatment activities in Sespe Oil and Gas Field. No 
impacts from increased truck traffic are anticipated for Sespe. The impacts and mitigation identified for 
the project would apply within the field. 

12.5.21.4 Impact Significance Summary 

Overall Alternative 4 is projected to have a truck accident rate and an oil worker injury rate similar to 
those for the project. 

The crude oil rail accident rate for Alternative 4 is approximately four per year (100 over 25 years) as 
with the project case. The number of accidents is based on the train miles traveled, which is directly 
related to the volume of crude imported. Since volume of imported crude oil is approximately 25 per-
cent of highest import case (Alternative 1, Table 10.21-16), the number of accidents is approximately 25 
percent of those on that Table. Study regions that may be at slightly greater risk of a rail accident include 
Study Regions 1, 4, 5, and 6. Given the relatively very number of derailments compared to the number 
of shipments of oil, the occurrence of a major accident is expected to be very low and nearly all of the 
potential accidents that may occur are expected to be minor. 

In addition, there may be accidents from proppant deliveries by rail at a rate of 16 over 25 years, as with 
the project case. The volume of proppant is proportional to the number of wells hydraulically fractured, 
which in turn will require more rail cars. The maximum number of accidents corresponding to the 
highest volume of proppant is shown in Table 10.21-15. Since the number of wells for Alternative 4 is 
approximately 10 percent less than that of the maximum case, the number of accidents is approximately 
10 percent less as well. The Regions at higher risk for accidents are Regions 1 and 4, with a lesser poten-
tial in Regions 5 and 6. 

Truck traffic from drilling activities and hydraulic fracturing activities is estimated at approximately 8 
million truck miles from 2015-2040 with a forecast of one accident for Alternative 4 and the project 
case. The total passenger accidents forecast from 297 million vehicle miles traveled is 511. Since the 
project and Alternative 4 have approximately 10 percent less wells to be hydraulically fractured than the 
maximum case on Table 10.21-18, the number of accidents also decreases by approximately the same 
amount. Almost all of the impact will be in Region 4. 

Each of the impacts related to risk of upset and safety would be as described for the project, although 
the consequences of accidents may be slightly reduced because well stimulation activities would be 
outside of Urbanized Areas and farther from sensitive receptors. 

12.5.22 Transportation and Traffic 

12.5.22.1 Introduction 

This section provides an evaluation of the potential impacts to transportation and traffic associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.22 (Transportation and Traffic) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.22 (Transportation and Traffic). 
For the purposes of this analysis please refer to EIR Sections 10.22.2 and 11.22.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.22.3 and 11.22.3 for a description of the affected environment for transportation and 
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traffic (as applicable at either a study region or field-specific scale), and EIR Section 10.22.4 for details 
regarding the impact methodology and significance criteria that have been used. 

The transportation and traffic regulatory setting, affected environment, methodology, and impact crite-
ria for Alternative 4 are the same as those presented in EIR Section 10.22 (Transportation and Traffic) 
and EIR Section 11.22 (Transportation and Traffic). Transportation and traffic analysis for alternatives 
are based on the number of trips generated by per well and the total number of the wells, which would 
be the same as for the project. 

12.5.22.2 Programmatic Level Analysis of the Project 

This alternative would prevent future oil and gas exploratory, stimulation and production activity within 
established Urbanized Areas (population over 50,000) if they are not within existing oil and gas fields. 
Well stimulation treatments would not be allowed in some areas outside of existing oil and gas fields, 
particularly in areas near the greater Los Angeles region, Bakersfield, Modesto, greater Bay Area region, 
and the greater Sacramento region. Areas outside of Urbanized Areas would be available for well stimu-
lation activities, including many rural areas and smaller towns. Although well stimulation in some areas 
would be limited, much of the area outside of existing fields would remain available for stimulation 
activities, and this alternative would minimally affect future oil and gas production. 

Under Alternative 4, well stimulation treatment activities would be farther from population centers and 
on more rural roadways that could be subject to pavement damage from truck trips. But these rural 
roads would have less existing traffic compared to those in Urbanized Areas. As with the project and all 
alternatives, traffic safety hazard impacts from the transport of hazardous materials (Impact TR-4) is sig-
nificant and unmitigable (Class I). 

Metropolitan areas and cities in general experience greater congestion than rural areas. Restricting well 
drilling and stimulation activity in Urbanized Areas would alleviate traffic operation impacts associated 
with well sites located in cities. However, haul routes may still cross within urbanized areas and the 
overall number of trips generated per well in Alternative 4 would remain same as for the project. The 
average trip length for development or stimulation of a rural well would depend on the availability of 
water nearby, but would likely also be similar to that for urban wells. Therefore, traffic impacts (Impacts 
TR-1 through TR-6) and recommended mitigation measures below would be essentially identical to 
those of the project (see EIR Section 10.22). Impacts TR-1, TR-2, TR-3, and TR-6 would all be Class II. 
Impact TR-5 would be Class III. And Impact TR-4 would be Class I. 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

12.5.22.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington and Sespe fields for Alternative 4 would be the same as those described in EIR Section 11.22 
(Transportation and Traffic). 
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12.5.22.4 Impact Significance Summary 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.23 Utilities and Service Systems 

12.5.23.1 Introduction 

This section provides an evaluation of the potential impacts to utilities and service systems associated 
with Alternative 4. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.23 (Utilities and Service Systems) and the 
programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.23 (Utilities and Ser-
vice Systems). For the purposes of this analysis please refer to EIR Sections 10.23.2 and 11.23.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.23.3 and 11.23.3 for a description of the affected environment for utilities 
and service systems (as applicable at either a study region or field-specific scale), and EIR Section 10.23.4 
for details regarding the impact methodology and significance criteria that have been used. 

12.5.23.2 Programmatic Level Analysis of the Project 

Alternative 4 is intended to reduce potential well stimulation impacts to established Urbanized Areas 
(those with a population over 50,000) outside of existing oil and gas fields. The need for new or 
expanded utilities and service systems is strongly influenced by population levels. As discussed within 
EIR Section 12.4.18 (Population and Housing), Alternative 4 has the potential for increasing population 
in-migration impacts because it would site wells outside urbanized areas with higher population levels 
when compared to the project. In general, however, minor population growth from new employment 
would have a less than significant impacts to utility and service systems, including their existing and 
projected capacities. These impacts would be less than significant (Impact UTL-1). 

Under Alternative 4, there is an increased potential for new electrical/gas infrastructure and demands to 
wastewater treatment providers to serve new wells outside of existing fields because this alternative 
requires well stimulation to occur only within more rural areas or existing fields. Assuming a similar 
number of wells would be developed under Alternative 4 and the project, restricting well development 
in Urban Areas would simply displace some well drilling from within Urban Areas outside of existing 
fields to nearby areas outside of the urban designation. In general, this alternative would not substan-
tially increase potential impacts of utilities when compared to those of the project. Providers of elec-
tricity and natural gas are assumed to have sufficient supplies to meet demand, though the extension of 
utilities to rural areas might in some instances be necessary in order for oil and gas production to 
proceed. These extensions would be subject to rules favoring the use of existing rights-of-way and 
requiring the minimization of environmental impacts. Outside of existing fields, Alternative 4 thus would 
not substantially increase potential impacts from electrical and natural gas interconnections by requiring 
new well sites to be developed outside protected urbanized areas. Impacts would not be significant. 
(Impact UTL-2). Requiring new wells to be developed outside of urbanized areas would not increase 
potential project impacts from wastewater and solid waste generation when compared to the project as 
areas outside of Urban Areas would still be served by wastewater and solid waste facilities. Impact 
would be potentially significant, but less than significant after mitigation (Impacts UTL-3 and UTL-4). 
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To ensure all utilities and service systems would have adequate capacities under Alternative 4, Mitiga-
tion Measures UTL-3a and UTL-4a are also proposed for Alternative 4. With the inclusion of these mea-
sures, impacts UTL-1 and UTL-2 are Class III and impact UTL-3 and UTL-4 are Class II. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Compensation to Municipal and Pri-
vate Wastewater Treatment Plants. (Full text in EIR Section 10.23.5.) 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation to 
Municipal and Private Solid Waste Facilities. (Full text in EIR Section 10.23.5.) 

12.5.23.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 4 would be the same as those described in EIR 
Section 11.23 (Utilities and Service Systems). 

12.5.23.4 Impact Significance Summary 

Please refer to Table 12.5.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.5.24 Impact Summary Table for Alternative 4 

Table 12.5.24-1 provides a summary of impacts and recommended mitigation measures for the project 
and specific oil and gas files for all issue areas under Alternative 4. 

Programmatic Level Analysis of the Project 

The Urbanized Area Protection Alternative would not allow future oil and gas well drilling for the pur-
poses of stimulation outside of existing oil and gas fields’ boundaries and their buffer areas within the 
boundaries of an established Urbanized Area. Given the amount of land outside of urbanized areas that 
would be available for well stimulation treatments, the overall levels of oil and gas production and 
ground disturbance would be similar to those of the project. By restricting well stimulation treatments 
in the vicinity of population centers and sensitive receptors, Alternative 4 would be better than the 
project for the following impacts: aesthetics, air quality, environmental justice, hazards and hazardous 
materials, groundwater resources, land use and planning, noise and vibration, and risk of upset/public 
and worker safety. 

Although the extent of the Monterey Formation is somewhat unknown, should well development not be 
allowed in these urban areas and instead be pushed into smaller cities and communities, depending on 
(i) site-specific geologic conditions, (ii) the level of well development, and (iii) the availability of nearby 
transient lodging, the potential for population in-migration would be greater, although it would still be 
less than significant (Class III). Similarly, Alternative 4 would also have greater (Class II) impacts than the 
project for public services, recreation, transportation and traffic, and utilities and service systems. Alter-
native 4 would be similar to the project for all other issue areas. 

Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 4 does not apply to existing fields. Because the Inglewood Oil and Gas Field, Wilmington Oil 
and Gas Field, and Sespe Oil and Gas Field are existing fields, well stimulation activities would be 
allowed. Therefore, impacts associated with well stimulation activities at the fields would be the same 
as those described for the project. 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

AESTHETICS   

Impact AES-1. Substantially adversely affect scenic 
vistas. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-2. Substantially alter or damage scenic 
resources. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-3. Substantially degrade the existing 
visual character or quality of a site and its 
surroundings. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-4. Create new sources of substantial 
light and glare. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

AGRICULTURE AND FORESTRY RESOURCES   

Impact AGF-1. Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide Importance 
(Important Farmland), as designated by the Farmland 
Mapping and Monitoring Program, to non-agricultural 
use 

Class II on or adjacent to Important Farmland 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-1c: Compensate for Loss of Important Farmland 

Same as those listed in Table 11.2-1 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact AGF-2. Conflict with existing zoning for 
agricultural use or with Williamson Act contracts 

Class II on land zoned for agricultural use or enrolled in Williamson Act contracts 

AGF-2a: Ensure Compatibility with Agricultural Zoning 

AGF-2b: Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act 
Contracts 

Same as those listed in Table 11.2-1 

Impact AGF-3. Conflict with existing zoning for, 
or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

Class II on land zoned as forestland, timberland, or Timberland Production 

AGF-3a: Ensure Compatibility with Zoning for Forest and Timberland 

Same as those listed in Table 11.2-1 

Impact AGF-4. Result in the loss of forest land or 
conversion of forest land to non-forest use 

Class II on forest land 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AGF-4c: Compensate for Loss of Forest Land 

Same as those listed in Table 11.2-1 

Impact AGF-5. Directly or indirectly impair the use of 
agricultural land or forest land 

Class II for well stimulation activities on or within 1,500 feet of agricultural or forest land 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal Between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.2-1 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

AIR QUALITY   

Impact AQ-1. Conflict with or obstruct implementation 
of an applicable air quality plan 

Class I (Statewide) 

Class III (in SCAQMD) 

AQ-1a: Improve Air Quality Planning Inventories and Local Control Measures 

AQ-1b: Improve the Methodologies and Emission Factors Used in Inventory Development 

Same as those listed in Table 11.3-1 

Impact AQ-2. Increase criteria pollutants or precursor 
pollutants to levels that violate an air quality standard 
or contribute substantially to an existing or projected 
air quality violation 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.3-1 

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I 

AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of:Prepare a Health 
Risk Assessment and Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Same as those listed in Table 11.3-1 

Impact AQ-4. Create objectionable odors affecting 
a substantial number of people 

Class I 

AQ-4a: Prepare and Implement an Odor Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

Same as those listed in Table 11.3-1 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT  

Impact BIOT-1. Substantially reduce the habitat of a 
fish or wildlife species 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-2. Cause a fish or wildlife population to 
drop below self-sustaining levels 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 
GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.4-8 

Impact BIOT-3. Substantially reduce the number or 
restrict the range of an endangered, rare, or 
threatened species 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR-1a: Require Stormwater Pollution Prevention Plan 

Same as those listed in Table 11.4-8 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.5-37 Final EIR 

Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-4. Have a substantial adverse effect, 
either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, or 
regulations, or by CDFW or USFWS 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 

Impact BIOT-5. Have a substantial adverse effect on 
any riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, regulations, or by CDFW or USFWS 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.5-38 Final EIR 

Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-6. Have a substantial adverse effect on 
federally protected wetlands as defined by Section 
404, of the Clean Water Act (including, but not limited 
to, marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 

Impact BIOT-7. Interfere substantially with the 
movement of any native resident or migratory fish or 
wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites 

Class I 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 

Impact BIOT-8. Conflict with any local policies or 
ordinances protecting biological resources, such as a 
tree preservation policy or ordinance 

Class II 

BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Same as those listed in Table 11.4-8 

Impact BIOT-9. Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan 

Class II 

BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Same as those listed in Table 11.4-8 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-10. Contribute to global climate change 
and consequent impacts to biodiversity 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.4-8 

CULTURAL RESOURCES   

Impact CUL-1. Affect historic-era archaeological and 
built-environment resources 

Class I or Class II if historic or built-environment resources are present 

Class III or Class IV if historic or built-environment resources are not considered significant or 
are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact CUL-2. Affect prehistoric resources Class I or Class II if historic or built-environment resources are present 

Class III or Class IV if historic or built-environment resources are not considered significant or 
are not present 

CUL-1a: Require InformationInventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

Impact CUL-3. Disturb human remains or cultural 
items, including funerary objects, sacred objects, and 
objects of cultural patrimony. 

Class I or Class II if historic or built-environment resources are present 

Class III or Class IV if historic or built-environment resources are not considered significant or 
are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact CUL-4. Affect cultural landscapes. Class I or Class II if historic or built-environment resources are present 

Class III or Class IV if historic or built-environment resources are not considered significant or 
are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

PALEONTOLOGICAL RESOURCES   

Impact PALEO-1. Well stimulation treatments would 
destroy or disturb surface or near-surface significant 
paleontological resources 

Class II if fossil bearing geologic units are present 
Class IV if no fossil bearing units are present 
PALEO-1a: Require Information and Evaluate Paleontological Resources 
PALEO-1b: Develop Paleontological Resource Mitigation Plan 
PALEO-1c: Retain Qualified Paleontological Resources Staff 
PALEO-1d: Conduct a Paleontological Resources Worker Environmental Awareness Program 
PALEO-1e: Monitor Earth Disturbing Activities for Paleontological Resources 
PALEO-1f: Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth 
Disturbing Activities 
PALEO-1g: Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities 

PALEO-1h: Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities 

Same as those listed in Table 11.9-4 

ENVIRONMENTAL JUSTICE   

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-income 
populations 

Unknown, possibly Class I 

EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

Same as those listed in Table 11.10-4 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

GEOLOGY, SOILS AND MINERAL RESOURCES   

Impact GEO-1. Expose people or structures to 
potential substantial adverse effects as a result 
of rupture of a known fault, seismically induced 
groundshaking, and/or ground failure 

Class II 

GEO-1a: Avoid Active Faults Zones if Necessary 

GEO-1b: Implement an Appropriate Setback if Necessary 

GEO-1c: Limit the Number of Hydraulically Fractured Wells 

GEO-1cd: Implement Industry Accepted Practices 

GEO-1de: Conduct Ground Monitoring 

GEO-1ef: Prepare Include an Earthquake Response Plan with the Spill Contingency Plan 

Same as those listed in Table 11.11-4 

Impact GEO-2. Result in substantial soil erosion 
or the loss of topsoil 

Class II 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.11-4 

Impact GEO-3. Be located on a geologic unit or 
soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Class II 

GEO-3a: Prepare Geotechnical Report if Necessary 

Same as those listed in Table 11.11-4 

Impact GEO-4. Be located on expansive soil creating 
substantial risks to life or property 

Class III 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-5. Have soils incapable of adequately 
supporting the use of septic tanks or alternative 
wastewater disposal systems 

Class IV 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-6. Result in the loss of availability of 
known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan 

Class III in most instances; Class I in some instances 

None available 

Same as those listed in Table 11.11-4 

Impact GEO-7. Cause an induced seismic event 
including ground shaking and ground failure 

Class III 

None required 

Same as those listed in Table 11.11-4 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.5-43 Final EIR 

Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

GREENHOUSE GAS EMISSIONS   

Impact GHG-1. Generate greenhouse gas emissions 
that may have a significant impact on the 
environment 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Same as those listed in Table 11.12-1 

Impact GHG-2. Conflict with an applicable plan, policy 
or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.12-1 

HAZARDS AND HAZARDOUS MATERIALS   

Impact HAZ-1. Release hazardous materials into the 
environment from a spill or leak 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.13-1 

GROUNDWATER RESOURCES   

Impact GW-1. Cause or contribute to overdraft 
conditions 

Class II 

GW-1a: Use Alternative Water Sources to the Extent Feasible 

GW-1b: Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Overdraft Impacts 

Same as those listed in Table 11.14-6 

Impact GW-2. Lower groundwater levels through 
pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and 
unreasonable impacts to nearby water wells or 
interconnected surface water 

Class II 

GW-1b2a: Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping 

Same as those listed in Table 11.14-6 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact GW-3. Adversely impact groundwater quality 
from surface spills or leaks during well stimulation 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.14-6 

Impact GW-4. Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through non-existent or ineffective 
annular well seals 

Class II 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 

GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Same as those listed in Table 11.14-6 

Impact GW-5. Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through damaged or improperly 
abandoned wells 

Class II 

GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

Same as those listed in Table 11.14-6 

Impact GW-6. Improper disposal of flowback in 
injection wells could potentially impact groundwater 
quality 

Class II 

GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater 

Same as those listed in Table 11.14-6 

Impact GW-7. Inability to identify specific impacts to 
groundwater quality from well stimulation activities 

Class II 

GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish These Fluids in the Environment 

Same as those listed in Table 11.14-6 

SURFACE WATER RESOURCES   

Impact SWR-1. Violate water quality standards or 
waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise 
substantially degrade or diminish surface water 
quality. 

Class II 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood Protection 

SWR-1cd: Protect Surface Water Reservoirs 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

Same as those listed in Table 11.15-1 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class II 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.15-1 

Impact SWR-3. Substantially diminish surface 
water quantity. 

Class II 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.15-1 

Impact SWR-4. Create flood hazard by substantially 
altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, 
impeding or redirecting flood flows, or exposing 
people or structures to flooding. 

Class II 

SWR-1bc: Provide Adequate Flood Protection 

Same as those listed in Table 11.15-1 

LAND USE AND PLANNING   

Impact LU-1. Preclude existing or permitted land 
uses, or create a disturbance that would diminish the 
function of land uses. 

Class I 

None available for impacts associated with Risk of Upset/Public and Worker Safety 

Same as those listed in Table 11.16-3 

Impact LU-2. Physically divide an established 
community. 

Class III 

None RequiredLU-2a: Ensure That Established and Planned Communities Are Not Divided 

Same as those listed in Table 11.16-3 

Impact LU-3. Conflict with applicable land use plans, 
policies, programs, ordinances or other land use 
regulations of agencies with jurisdiction over a project 
adopted for the purpose of avoiding or mitigating an 
environmental effect. 

Class II 

SB 4 regulation requiring “Neighbor Notification” (Section 1783.2) 

All mitigation measures prescribed in this EIR 

Same as those listed in Table 11.16-3 

NOISE AND VIBRATION   

Impact NOI-1. Cause exposure of persons to or 
generation of excessive noise levels or a substantial 
increase in ambient noise levels 

Class II 

NOI-1a: Control Noise Levels near Sensitive Land Uses 

Same as those listed in Table 
11.17-10 

Impact NOI-2. Cause exposure of persons to or 
generation of excessive groundborne vibration 

Class III 

None required 

Same as those listed in Table 
11.17-10 

POPULATION AND HOUSING   

Impact POP-1. Induce substantial population growth Class III 

None required 

Same as those listed in Table 11.18-4 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.5-46 Final EIR 

Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact POP-2. Displace substantial numbers of 
people or existing housing, necessitating the 
construction of replacement housing elsewhere 

Class III 

None required 

Same as those listed in Table 11.18-4 

PUBLIC SERVICES   

Impact PUB-1. Require new or physically altered 
governmental facilities in order to maintain acceptable 
service ratios, response times, or to other 
performance objectives for fire, police, or schools 

Class II 

PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

Same as those listed in Table 11.19-4 

RECREATION   

Impact REC-1. Well stimulation treatment activities 
would increase the usage of recreation areas or 
facilities which would rResult in the physical 
deterioration of recreational resources 

Class III 

None required 

Same as those listed in Table 11.20-3 

Impact REC-2. Well stimulation treatment activities 
would cCause disruptions in designated recreation 
areas 

Class II 

REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 

REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 

Same as those listed in Table 11.20-3 

RISK OF UPSET / PUBLIC AND WORKER SAFETY   

Impact RSK-1. Create a hazard to the public or 
environment through crude oil transport and 
reasonably foreseeable accidents and releases 

Class I 

RSK-1a: Increase the Number of CPUC Rail Inspectors 

RSK-1b: Expedite the Phase-out of Older Tank Cars 

RSK-1c: Implement New Accident Prevention Technology 

RSK-1d: Monitor and Enforce New Speed Limits 

RSK-1e: Monitor the Implementation of Trackside Safety Technology 

RSK-1f: Improve Emergency Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 

RSK-1h: Provide Additional Accident and Injury Data to the State 

Same as those listed in Table 11.21-1 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact RSK-2. Create a hazard to the public, 
workers, or environment through a reasonably 
foreseeable accidental release hazardous materials 
due to a hose leak or connection leak while pumping 
well stimulation treatment fluids 

Class II 

RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 

RSK-2ab: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA System 

RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent Program Complies 
with Regulation 

Same as those listed in Table 11.21-1 

Impact RSK-3. Substantially increase the potential for 
major oil spills due to ship groundings and collisions 

Class III 

None required 

Same as those listed in Table 11.21-1 

Impact RSK-4. Create a hazard to the public, workers, 
or environment through a reasonably foreseeable 
accidental pressure changes during flowback activity 
caused by blocked pump discharge, sudden change in 
downhole condition, or human error 

Class II 

RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 

Same as those listed in Table 11.21-1 

Impact RSK-5. Generate risks to public safety by 
causing a flammable atmosphere in the flowback tank 

Class II 

RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 

RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Same as those listed in Table 11.21-1 

Impact RSK-6. Increase risks to public safety by 
exposing the public to accidental crude oil or produced 
gas releases from pipelines 

Class I 

RSK-6a: Increase Inspection of Mechanical Integrity 

RSK-6b: Improve Leak Detection Capability 

RSK-6c: Reduce Mainline Valve Spacing None available 

Same as those listed in Table 11.21-1 

Impact RSK-7. Expose workers and public to 
hazardous levels of airborne silica during the use 
of proppant 

Class II 

RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System 

RSK-7b: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.21-1 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

TRANSPORTATION AND TRAFFIC   

Impact TR-1. Generate additional truck traffic and 
disrupt traffic operations 

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 

Impact TR-2. Inadvertently damage road rights-
of-way 

Class III for project activities in Study Region 6 and in existing oil and gas fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-2a: Repair Roadway Damage 

Same as those listed in Table 11.22-9 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians 

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 

Impact TR-4. Transport hazardous materials Class I 

TR-4a: Know Spill Prevention Measures 

Same as those listed in Table 11.22-9 

Impact TR-5. Change air traffic patterns Class IV if no airports are nearby 

Class III if FAA notification under 14 CFR 77 is required 

None required 

Same as those listed in Table 11.22-9 

Impact TR-6. Temporarily interfere with emergency 
response 

Class III for project activities in Study Region 6 and for existing fields 

Class II in Study Regions 1-5 outside of existing oil and gas fields where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

TR-2a: Repair Roadway Damage 

TR-4a: Know Spill Prevention Measures 

Same as those listed in Table 11.22-9 

UTILITIES AND SERVICE SYSTEMS   

Impact UTL-1. Adversely affect utilities and service 
systems due to population growth from Project-
related development 

Class III 

None required 

Same as those listed in Table 11.23-6 

Impact UTL-2. Require new or expanded electrical 
or natural gas infrastructure 

Class III 

None required 

Same as those listed in Table 11.23-6 
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Table 12.5.24-1. Summary of Impacts and Mitigation Measures for Alternative 4 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact UTL-3. Exceed existing municipal wastewater 
treatment provider capacities 

Class II 

UTL-3a: Assess Wastewater Quality and Ensure Adequate Compensation toCapacity to 
Process Wastewater at Municipal and Private Wastewater Treatment Plants 

Same as those listed in Table 11.23-6 

Impact UTL-4. Exceed permitted solid waste capacity 
of landfills 

Class II 

UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation 
toCapacity Accept Solid Waste at Municipal and Private Solid Waste Facilities 

Same as those listed in Table 11.23-6 
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12.6 Active Fault Zone Restrictions Alternative (Alternative 5) 

The Active Fault Zone Restrictions Alternative (Alternative 5) would prohibit future oil and gas well stim-
ulation treatments within the earthquake study zone boundaries of a known active earthquake faults 
occurring outside of existing oil and gas field boundaries and their buffer areas. Earthquake fault zones 
are delineated on the most recent Alquist-Priolo Earthquake Fault Zoning Map issued by the State 
Geologist, or are otherwise based on other substantial evidence of a known fault. As shown in Figures 
8-4 through 8-6, portions of all of the study regions would be excluded from stimulation treatments under 
this alternative. 

Cities, counties, and State agencies use the Earthquake Fault Zones maps in planning and controlling 
new or renewed construction. This alternative would be implemented by local governments, which 
would modify their general plans, zoning codes, and other planning documents to exclude well stimula-
tion treatment activities from within the Earthquake Fault Zones. 

As with Alternative 1, this alternative assumes that any action taken by the State to restrict or limit well 
stimulation activities would not be applicable in areas under federal or tribal jurisdiction. Any activity 
that is currently allowed in areas under federal or tribal jurisdiction would continue to be allowed, and 
could increase, stay the same or decrease in intensity. The current permitting and environmental review 
processes applicable to stimulation activities in areas under federal and tribal jurisdiction would con-
tinue to apply to new well stimulation projects in those areas, and therefore impacts are assumed to be 
mitigated as appropriate and feasible. The analysis below for this alternative focuses only on activities in 
areas under State jurisdiction, and includes the assumption that the analysis of effects in areas under 
federal or tribal jurisdiction would be the same as with Alternative 1. Therefore, effects in areas under 
federal or tribal jurisdiction are not considered further in the analysis of this alternative. 

Alternative 5 is similar to Alternative 4 in that both would excluded well stimulation treatments from 
specific geographic areas. In particular, Alternative 5 would exclude well stimulation treatments from 
mapped fault zones, but this prohibition would not apply to existing fields or their buffers. As a result of 
implementing Alternative 5, limited areas outside of the existing oil and gas fields would not be available 
for well stimulation. Fault zones are relatively narrow linear features and much of a region would remain 
available; therefore, this alternative is likely to minimally impact the use of well stimulation techniques 
and future oil and gas production. 

In addition to an analysis of the alternative itself, the analysis of Alternative 5 highlights how impacts under 
this alternative would be different from impacts under the project. Where no difference is specifically 
noted, the significance of impacts under the alternative are the same as the impacts under the project. 

12.6.1 Aesthetics 

12.6.1.1 Introduction 

This section provides an evaluation of the potential impacts to visual resources associated with Alterna-
tive 5. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.1 (Aesthetics) and the programmatic evaluation of spe-
cific oil and gas fields addressed in EIR Section 11.1 (Aesthetics). For the purposes of this analysis please 
refer to EIR Sections 10.1.2 and 11.1.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.1.3 and 11.1.3 for a description 
of the affected environment for visual resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.1.4 for details regarding the impact methodology and significance criteria that 
have been used. 
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12.6.1.2 Programmatic Level Analysis of the Project 

Banning well stimulation on wells falling within the boundaries of active faults outside of existing fields 
would nominally reduce the area within which stimulation activities could occur, but this would be a 
minor reduction and would have little or no effect on visual impacts resulting from oil and gas develop-
ment. Overall, the amount of land disturbance would not be reduced and visual impacts would not be 
reduced. Mitigation measures as described in EIR Section 10.1.5 likely would still be required outside of 
the fault zones in most circumstances. In the absence of specific project sites and known vantage points 
from which a new field would be viewed, it is not possible to determine if impacts, even with mitigation, 
would be less than significant (Class II) or significant and unmitigable (Class I). A determination would 
need to be made on a case-by-case basis. This is true in all six study regions. Impacts under Alternative 5 
would be similar to those for the project in areas outside of existing fields. 

12.6.1.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

This alternative would apply only to areas outside of existing oil and gas fields; therefore, it would not 
apply at the Wilmington, Inglewood, and Sespe Oil and Gas Fields. 

12.6.1.4 Impact Significance Summary 

The areas of identified active faults are limited and follow the linear fault traces. Prohibiting oil and gas 
wells in these mapped areas may nominally alter what would have been the configuration of a field, but 
this would have little effect on reducing overall changes introduced into the visual environment. The 
visual impact of this alternative would be similar that for the project and similar mitigation would be 
required. 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.2 Agriculture and Forestry Resources 

12.6.2.1 Introduction 

This section provides an evaluation of the potential impacts to agriculture and forestry resources associ-
ated with Alternative 5. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.2 (Agriculture and Forestry Resources) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.2 (Agriculture 
and Forestry Resources). For the purposes of this analysis please refer to EIR Sections 10.2.2 and 11.2.2 
for relevant State, federal, and local regulations and standards (as applicable at either a study region or 
field-specific scale), EIR Sections 10.2.3 and 11.2.3 for a description of the affected environment for agri-
culture and forestry resources (as applicable at either a study region or field-specific scale), and EIR Sec-
tion 10.2.4 for details regarding the impact methodology and significance criteria that have been used. 

Under this alternative, the project standards for resource protection (see EIR Section 7.5) would not be 
implemented, which would result in greater indirect impacts on agricultural and forestry resources 
(Impact AGF-5, Directly or indirectly impair the use of agricultural land or forest land). Without the 
Water Recycling Standards, there would be an increase in competition for agricultural water supplies, 
because less water would be recycled. In addition, the potential for contamination of agricultural water 
supplies would be increased without implementation the Surface Water Protection Standards and 
Groundwater Protection Standards. 
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12.6.2.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

As shown on Figures 8-10 through 8-12, portions of all the study regions would be excluded from stimu-
lation treatments under Alternative 5. Therefore, Alternative 5 would reduce overall impacts on agricul-
tural and forestry resources only where Important Farmland and forest land overlap with active fault 
zones outside established oil and gas fields and their buffer zones. In these areas, there would be 
reduced impacts related to construction of new well pads and associated facilities for projects depend-
ent on well stimulation treatments; however, potential impacts (Impacts AGF-1 through AGF-5) would 
still occur if there is agriculture or forest land present at a well site outside of an active fault zone. In all 
other areas, impacts and recommended mitigation measures would be similar to those for the project, 
as described in EIR Section 10.2 (Agriculture and Forestry Resources). 

12.6.2.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
treatment activities would be allowed under this alternative. The impacts associated with well stimula-
tion treatment activities for the Wilmington, Inglewood, and Sespe Oil and Gas Fields for Alternative 5 
would be the same as those described in EIR Section 11.2 (Agriculture and Forestry Resources). 

12.6.2.4 Impact Significance Summary 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.3 Air Quality 

12.6.3.1 Introduction 

This section provides an evaluation of the potential impacts to air quality associated with Alternative 5. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.3 (Air Quality) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.3 (Air Quality). For the purposes of this analysis please refer to 
EIR Sections 10.3.2 and 11.3.2 for relevant State, federal, and local regulations and standards (as applic-
able at either a study region or field-specific scale), EIR Sections 10.3.3 and 11.3.3 for a description of 
the affected environment for air quality (as applicable at either a study region or field-specific scale), 
and EIR Section 10.3.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.6.3.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Active Fault Zone Restrictions Alternative (Alternative 5) would restrict future oil and gas activity in 
certain zones. Although some areas in fault zones would not be available for well stimulation treat-
ments, abundant areas outside of fault zones would still be available. Therefore, the intensification of 
traditional drilling and the increased importation of oil expected under Alternatives 1 and 2 would not 
occur under this alternative. 

Emissions from oil and gas production would occur at similar or slightly reduced levels. Emissions from 
oil and gas activity could occur at levels exceeding the forecasts of air quality plans, as they would with 
the project, which may cause a potential conflict with local air quality plans. The levels of criteria air pol-
lutant emissions caused by equipment and sources typical of well stimulation treatments, hauling 
product by truck, and new well drilling may exceed general mass-based emission thresholds of a local air 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

Final EIR 12.6-4 June 2015 

district. This alternative would retain the potential to expose sensitive receptors to substantial pollutant 
concentrations and create objectionable odors as with the project. Although emissions and activities 
would be limited in some areas, each of the air quality impacts would be as described for the project, 
and the mitigation identified for the project (EIR Section 10.3) would be applicable. 

12.6.3.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 5, these existing fields would be subject to the same potential impacts and mitigation 
measures as described for the project (EIR Section 11.3.5). Because each new well stimulation treatment 
operation creates “new” emissions, which could be potentially significant, mitigation would be neces-
sary. Although Impact AQ-1 would be a Class III: Less Than Significant Impact, the remaining air quality 
impacts would occur as shown under Impacts Common to All Study Regions (EIR Section 10.3.5). Mitiga-
tion measures identified for Impact AQ-2, Impact AQ-3, and Impact AQ-4 would be applicable within 
each field, and the resulting impacts after implementing mitigation would be significant and unavoidable 
(Class I). 

12.6.3.4 Impact Significance Summary 

Although emissions and activities related to well stimulation treatments would be limited in some areas 
under Alternative 5, emissions from oil and gas activity would occur at levels comparable to those of the 
project. Each of the air quality impacts due to well stimulation treatments would be as described for the 
project. 

12.6.4 Biological Resources: Terrestrial Environment 

12.6.4.1 Introduction 

This section provides an evaluation of the potential impacts to terrestrial biological resources associated 
with Alternative 5. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.4 (Biological Resources: Terrestrial Environ-
ment) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.4 (Bio-
logical Resources: Terrestrial Environment). For the purposes of this analysis please refer to EIR Sections 
10.4.2 and 11.4.2 for relevant State, federal, and local regulations and standards (as applicable at either 
a study region or field-specific scale), EIR Sections 10.4.3 and 11.4.3 for a description of the affected 
environment for terrestrial biological resources (as applicable at either a study region or field-specific 
scale), and EIR Section 10.4.4 for details regarding the impact methodology and significance criteria that 
have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, compared to the project, there would be the potential for an increase in oil and 
gas development and associated well stimulation in biologically sensitive areas, slightly greater habitat 
loss without setbacks from perennial surface water, an increase in water usage that could affect fish and 
wildlife habitat (due to less water recycling), and an increase in the potential for contamination of water 
supplies that could affect biological resources. 

12.6.4.2 Programmatic Level Analysis of the Project 

Alternative 5 would exclude well stimulation within the special studies zone boundaries of known earth-
quake faults and outside existing oil and gas fields. This alternative could reduce impacts to terrestrial 
biological resources, but the actual reduction cannot be quantified. Statewide, special studies zones pro-
vide habitats that are comparable to other lands, ranging from urbanized and industrial land uses to nat-
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ural open space. Outside of special studies zones, the impacts to terrestrial biological resources would 
be the same as described in EIR Section 10.4. To the extent that Alternative 5 may reduce potential 
impacts to natural open space within the study zones, its impacts to biological resources would be 
reduced from the project. Depending on specific locations of future well stimulation activities, the 
potential impacts to biological resources may range from Class I (significant and unavoidable) to Class III 
(less than significant). Due to the unknown locations of future well stimulation activities, this analysis 
presumes the “reasonable worst case” statewide impacts of well stimulation, which generally are Class I 
or Class II. 

Under Alternative 5, impacts to biological resources may be significant and unavoidable (Class I). This 
would apply to all the biological resources impact criteria BIOT-1 through BIOT-6 (addressing impacts to 
plants, fish, and wildlife and their habitats and natural communities) and BIOT-10 (greenhouse gas 
effects and consequent impacts to biological resources), below. In contrast, Impacts BIOT-8 and BIOT-9 
(addressing conflicts with conservation policies and planning) are Class II impacts under the this alterna-
tive (and under the project). 

12.6.4.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 5 would not apply to existing oil and gas fields, and thus would not exclude well stimulation 
treatments in the Wilmington, Inglewood, or Sespe Oil and Gas Fields. Potential impacts to terrestrial 
biological resources in each field would be as described in EIR Section 11.4. Potential “reasonable worst-
case” impacts to biological resources would be Class I for Impacts BIOT-1 through BIOT-6 and BIOT-7 
(Sespe field only); Class II for Impacts BIOT-8 and BIOT-9; and Class III for Impacts BIOT-7 (for the Wilm-
ington and Inglewood fields) and BIOT-10 (as they would be under the project). 

12.6.4.4 Impact Significance Summary 

Alternative 5 (Active Fault Zone Restrictions) may reduce some impacts to biological resources within 
special studies zones, but would not affect biological resources impacts outside of these areas. Impacts 
would be essentially the same as those of the project. 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.5 Biological Resources: Coastal and Marine Environment 

Alternative 5 (Active Fault Zone Restrictions) may place limited areas off limits for well stimulation in the 
coastal area. Impacts would be the same as those of the project (Class III). 

Please refer to Table 12.6.24-1 for a summary of impacts by each impact criterion. 

12.6.6 Coastal Processes and Marine Water Quality 

12.6.6.1 Introduction 

This section provides an evaluation of the potential impacts to coastal processes and marine water 
quality associated with Alternative 5. This evaluation is based on the exact same technical approach 
used for the programmatic evaluation of the project addressed in EIR Section 10.6 (Coastal Processes 
and Marine Water Quality). For the purposes of this analysis please refer to EIR Sections 10.6.2 and 
11.6.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.6.3 and 11.6.3 for a description of the affected environ-
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ment for coastal processes and marine water quality (as applicable at either a study region or field-spe-
cific scale), and EIR Section 10.6.4 for details regarding the impact methodology and significance criteria 
that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, well stimulation activities would potentially be allowed in Marine Protected 
Areas, as well as closer to waterways, which would increase the potential for spills to enter waterways 
and impact marine water quality. 

12.6.6.2 Programmatic Level Analysis of the Project 

Alternative 5 may reduce the risk of well stimulation activities triggering seismic activity onshore, but, 
for several reasons, may not affect the risk of tsunamis. Fault Zones offshore, generally speaking, are 
less well-mapped, well-known and characterized than fault zones onshore (Legg et.al., 2001). Although 
researchers are capable of mapping earthquake faults even in deep water, it is more difficult, uncertain, 
and expensive than mapping them on land. As discussed in EIR Section 10.6.3, areas of “perched” sedi-
ment underwater, and other geologic risks such as subsidence associated with removal of petroleum 
product, would also have to be investigated and geologically analyzed. Until these factors are thoroughly 
investigated and analyzed for all areas near well stimulation treatments — a very expensive and lengthy 
investigation — there will remain a risk, however small, that a minor seismic event could trigger a dis-
proportionately large tsunami, as discussed in that earlier Section. 

The California Seafloor Mapping project could eventually assist in mapping and reducing these factors of 
tsunami risk (see USGS, 2014). However, at present the project is charting only bathymetry, not earth-
quake faults or perched sediment. Therefore, theP programmatic impacts of Alternative 5 would be 
essentially the same as those for the project. Alternative 5 may further reduce the risk of well stimula-
tion activities triggering seismic activity offshore, but since this risk is already considered low (Class III), it 
would neither be superior nor inferior to the project in this respect. See EIR Section 12.2.6.2 for a list of 
the impacts and mitigation measures. 

12.6.6.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because this alternative would apply only to areas outside of existing oil and gas fields, the Inglewood, 
Sespe, and Wilmington oil and gas fields are not part of this alternative. 

12.6.6.4 Impact Significance Summary 

Compared with the project, this alternative does not implicate any of the impact criteria for coastal pro-
cesses except for Impact CPMWQ-5 (Increase the risk of tsunami). As discussed above, Alternative 5 
would not substantially affect this impact. Therefore, impact classifications would be the same as those 
for the project. 

Please refer to Table 12.6.24-1 for a summary of impacts by each impact criterion. 

12.6.7 Commercial and Recreational Fishing 

Alternative 5 (Active Fault Zone Restrictions) does not vary from the project in a way that affects com-
mercial and recreational fishing. Impacts would be the same as those of the project (Class III). 

Please refer to Table 12.6.24-1 for a summary of impacts by each impact criterion. 
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12.6.8 Cultural Resources 

12.6.8.1 Introduction 

This section provides an evaluation of the potential impacts to cultural resources associated with Alter-
native 1. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.8 (Cultural Resources) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.8 (Cultural Resources). For the purposes of 
this analysis please refer to EIR Sections 10.8.2 and 11.8.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.8.3 and 
11.8.3 for a description of the affected environment for cultural resources (as applicable at either a 
study region or field-specific scale), and EIR Section 10.8.4 for details regarding the impact methodology 
and significance criteria that have been used. 

12.6.8.2 Programmatic Level Analysis of the Project 

For the purposes of this analysis, the following impacts are addressed: 

 Impact CUL-1: Affect historic-era archaeological and built-environment resources 

 Impact CUL-2: Affect prehistoric resources 

 Impact CUL-3: Disturb human remains or cultural items, including funerary objects, sacred objects, 
and objects of cultural patrimony 

 Impact CUL-4: Affect cultural landscapes 

Alternative 5 would prohibit future oil and gas well stimulation treatments outside of existing oil and gas 
field boundaries and their buffer areas within the special studies zone boundaries of a known active 
earthquake fault. Portions of all the study regions would be excluded from stimulation treatments under 
this alternative. 

Due to restrictions in Alternative 5 on the geographic extent of future well stimulation disturbances, this 
alternative would reduce potential site-specific disturbances to cultural resources. However, conven-
tional well activity may increase under Alternative 5, and thus impacts to cultural resources at a pro-
grammatic level of analysis would likely be similar to those of the project. 

Mitigation Measures CUL-1a through CUL-1j, as detailed in EIR Section 10.8.5 (Cultural Resources, 
Impact Analysis and Mitigation Measures), would likely reduce these effects but cannot guarantee they 
would be entirely avoided. Therefore, impacts would remain significant and unavoidable (Class I). 

12.6.8.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 5 does not apply to existing oil and gas fields; therefore it does not apply to the Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. 

12.6.8.4 Impact Significance Summary 

Alternative 5 would reduce the potential impacts to cultural resources in all study regions at the pro-
grammatic level because the geographic extent of potential effect would be somewhat reduced. How-
ever, outside of active fault zones, impacts to cultural resources would be expected to increase in com-
parison to the project because the Standards for Resource Protection included within the project but 
not the alternative would not be implemented. Mitigation Measures CUL-1a through CUL-1j, as detailed 
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in EIR Section 10.8.5 (Cultural Resources, Impact Analysis and Mitigation Measures) and EIR Section 
11.8.5 (Cultural Resources, Impact Analysis and Mitigation Measures) would reduce these effects, but 
cannot guarantee they would be entirely avoided. Potential impacts are therefore considered significant 
and unavoidable (Class I). 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their 
corresponding mitigation measures. 

12.6.9 Paleontological Resources 

12.6.9.1 Introduction 

This section provides an evaluation of the potential impacts to paleontological resources associated with 
Alternative 4. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.9 (Paleontological Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.9 (Paleontological Resources). 
For the purposes of this analysis please refer to EIR Sections 10.9.2 and 11.9.2 for relevant State, federal, 
and local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sec-
tions 10.9.3 and 11.9.3 for a description of the affected environment for paleontological resources (as 
applicable at either a study region or field-specific scale), and EIR Section 10.9.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.6.9.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

For the purposes of this analysis, the following impact is evaluated: 

 Impact PALEO-1: Destroy or disturb significant surface or near-surface paleontological resources 

Alternative 5 would reduce somewhat the amount of land used for used for well stimulation treatments. 
Therefore, the geographic extent of potential impacts to paleontological resources would be less in com-
parison to the project, and the risk of adverse impacts would be correspondingly reduced, which would 
be considered a net benefit. However, the potential to unearth paleontological resources outside of 
active fault zones would still remain. Implementation of Mitigation Measures PALEO-1a through PALEO-1h, 
as summarized in EIR Section 12.2.9.2 (No Future Well Stimulation Practices Alternative (Alternative 1), 
and detailed in EIR Section 10.9.5 (Paleontological Resources, Impact Analysis and Mitigation Measures) 
would be expected to reduce these impacts to less than significant (Class II), because the mitigation 
measures would allow for the recovery, preparation, analysis, and curation of the paleontological 
resources that may be made available for future scientific studies, which may result in important 
taphonomic, taxonomic, phylogenetic, paleoecologic, stratigraphic, or biochronological discovery. Addi-
tionally, under Alternative 5 the project’s standards for resource protection would not be applied. As a 
consequence, in those areas where well stimulation could still occur, it would be expected that the total 
number of paleontological resources impacted would be greater than what would occur with the project 
because there could be a greater total area of ground disturbance. 

12.6.9.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Alternative 5 only applies to areas outside of existing oil and gas fields; therefore, the Wilmington, Ingle-
wood, and Sespe Oil and Gas Fields are not considered. 
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12.6.9.4 Impact Significance Summary 

The Active Fault Zone Restrictions Alternative would reduce somewhat the potential impacts to paleon-
tological resources in all study regions because the overall footprint of well stimulation activities would 
be restricted. Implementation of Mitigation Measures PALEO-1a through PALEO-1h, as detailed in EIR 
Section 10.9.5 (Paleontological Resources, Impact Analysis and Mitigation Measures), would be 
expected to reduce these impacts to less than significant (Class II). 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.10 Environmental Justice 

12.6.10.1 Introduction 

This section provides an evaluation of the potential impacts to environmental justice associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.10 (Environmental Justice) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.10 (Environmental Justice). For the 
purposes of this analysis please refer to EIR Sections 10.10.2 and 11.10.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.10.3 and 11.10.3 for a description of the affected environment for environmental justice (as applic-
able at either a study region or field-specific scale), and EIR Section 10.10.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.6.10.2 Programmatic Level Analysis of the Project 

Alternative 5 would apply only to areas outside of existing oil and gas fields and would require owner/
operators to avoid active fault zone areas when drilling wells for the purpose of performing stimulation. 
Because mapped fault zones are long linear features with a fairly narrow width, not siting well stimula-
tions in active fault zones would only marginally reduce land available for exploration and development 
using well stimulation. 

While this alternative would reduce potential impacts in fault zones in new areas, such as the Monterey 
Formation and plays, it would not affect lands in and around existing fields. Because the amount of land 
that is in both a fault zone and the Monterey Formation and plays is limited, this alternative would have 
a similar potential as the project to affect minority and low-income populations. As with the project, 
Mitigation Measure EJ-1a (Track Characteristics of Affected Populations in the Vicinity of Well Stimula-
tion Treatments) is proposed for Alternative 5. 

The location of all future well stimulation is not known and the prohibition of drilling in fault zones 
would not change the potential for impacts from well stimulation itself. The potential for environmental 
justice impacts from well stimulation occurring remains, and Mitigation Measure EJ-1a would apply 
throughout all study regions. The implementation of Mitigation Measure EJ-1a would allow DOGGR to 
track the locations of well stimulation applications and develop appropriate strategies to address envi-
ronmental justice issues should they arise. Impacts would be slightly reduced when compared to the 
project as well stimulations would not be located within active fault zones, thus reducing any potential 
impacts to adjacent communities from performing well stimulations within an active fault zone. 

MM EJ-1a Track Characteristics of Affected Populations in the Vicinity of Well Stimulation Treat-
ments. (Full text in EIR Section 10.10.5.) 
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12.6.10.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 5 would not apply at Wilmington, Inglewood, or Sespe Oil and Gas Fields. 

12.6.10.4 Impact Significance Summary 

Alternative 5 would have a minor effect in reducing the area wherein well stimulation could occur. How-
ever, other impacts associated with well stimulation would remain both in and outside of existing fields, 
and Alternative 5 would require mitigation similar to Mitigation Measure EJ-1a (Track Characteristics of 
Affected Populations in the Vicinity of Well Stimulation Treatments), which would address the environ-
mental justice impact. 

12.6.11 Geology, Soils and Mineral Resources 

12.6.11.1 Introduction 

This section provides an evaluation of the potential impacts to geology, soils and mineral resources 
associated with Alternative 5. This evaluation is based on the exact same technical approach used for 
the programmatic evaluation of the project addressed in EIR Section 10.11 (Geology, Soils and Mineral 
Resources) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.11 
(Geology, Soils and Mineral Resources). For the purposes of this analysis please refer to EIR Sections 
10.11.2 and 11.11.2 for relevant State, federal, and local regulations and standards (as applicable at 
either a study region or field-specific scale), EIR Sections 10.11.3 and 11.11.3 for a description of the 
affected environment for geology, soils and mineral resources (as applicable at either a study region or 
field-specific scale), and EIR Section 10.11.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.6.11.2 Programmatic Level Analysis of the Project 

Excluding stimulation activities to areas outside of existing oil and gas fields that are not within active 
fault zones would reduce Impact GEO-1 (Expose people or structures to potential substantial adverse 
effects as a result of rupture of a known fault, seismically induced groundshaking, and/or ground failure) 
and Impact GEO-3 (Be located on a geologic unit or soil that is unstable and result in on- or off-site land-
slide, lateral spreading, subsidence or collapse) because new stimulation activities would not be located 
on known faults so rupture of a fault would not occur. Seismically induced groundshaking, ground 
failure, landslide, lateral spreading, subsidence, or collapse may be reduced somewhat because of the 
added distance to a fault. Due to the seismic nature of California, and because stimulation activities 
could still occur in proximity to a fault, the alternative would not reduce the impacts beyond their cur-
rent significance levels (Class II for both impacts). Mitigation Measure GEO-1a would not be required 
because active fault zones would already be avoided. However, Mitigation Measures GEO-1b, GEO-1c, 
GEO-1d, and GEO-1e, and GEO-1f still would be required to reduce the impact, in particular to require a 
setback from the fault zones and to limit the number of wells that can be hydraulically fractured simulta-
neously if they are within a certain distance of fault zone. All other impacts associated with geology, 
soils, and mineral resources would remain the same as with the project described in EIR Section 10.11.5 
(Impact Analysis and Mitigation Measures). 

12.6.11.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

The Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields; therefore, well stimulation 
activities would be allowed, and this alternative would not apply. Impacts associated with stimulation 
activities for the fields for Alternative 5 would be the same as those described in EIR Section 11.11.5.1 
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(Impact Analysis and Mitigation Measures: Study Region 1 Wilmington Oil and Gas Field), EIR Section 
11.11.5.2 (Impact Analysis and Mitigation Measures: Study Region 1 Inglewood Oil and Gas Field) and in 
EIR Section 11.11.5.3 (Impact Analysis and Mitigation Measures: Study Region 2 Sespe Oil and Gas Field). 

12.6.11.4 Impact Significance Summary 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.12 Greenhouse Gas Emissions 

12.6.12.1 Introduction 

This section provides an evaluation of the potential impacts to greenhouse gas emissions associated 
with Alternative 5. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.12 (Greenhouse Gas Emissions) and the pro-
grammatic evaluation of specific oil and gas fields addressed in EIR Section 11.12 (Greenhouse Gas Emis-
sions). For the purposes of this analysis please refer to EIR Sections 10.12.2 and 11.12.2 for relevant 
State, federal, and local regulations and standards (as applicable at either a study region or field-specific 
scale), EIR Sections 10.12.3 and 11.12.3 for a description of the affected environment for greenhouse 
gas emissions (as applicable at either a study region or field-specific scale), and EIR Section 10.12.4 for 
details regarding the impact methodology and significance criteria that have been used. 

12.6.12.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

This alternative would not involve a change in the amount of potential oil and gas production in Cali-
fornia. California end users of oil and gas would continue to rely on the established supply as in the 
baseline. There would be no change in life-cycle GHG emissions of California’s crude supply because the 
supply itself would not change. Each of the GHG impacts would be as described for the project (EIR Sec-
tion 10.12.5). Mitigation identified for well stimulation treatments would apply, as recommended for 
the project. 

12.6.12.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 5, well stimulation treatments would occur in the Wilmington and Sespe Oil and Gas 
Fields as expected under the project. Therefore, as described in EIR Section 11.12, GHG emissions 
associated with well stimulation treatments at Wilmington and Sespe would continue, and the extent of 
Impact GHG-1 is uncertain, ranging from a less than significant impact (Class III) to a significant, unavoid-
able impact (Class I). The new well stimulation treatments at the Inglewood Oil and Gas Field would 
result in the same potential GHG impacts and would require the same mitigation measures as described 
for the project at Inglewood (EIR Section 11.12.5). 

12.6.12.4 Impact Significance Summary 

Some emissions related to well stimulation treatments would be avoided. However, each of the GHG 
impacts due to well stimulation treatments would be as described for the project. 
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12.6.13 Hazards and Hazardous Materials 

12.6.13.1 Introduction 

This section provides an evaluation of the potential impacts for hazards and hazardous materials associ-
ated with Alternative 5. This evaluation is based on the exact same technical approach used for the pro-
grammatic evaluation of the project addressed in EIR Section 10.13 (Hazards and Hazardous Materials) 
and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.13 (Hazards 
and Hazardous Materials). For the purposes of this analysis please refer to EIR Sections 10.13.2 and 
11.13.2 for relevant State, federal, and local regulations and standards (as applicable at either a study 
region or field-specific scale), EIR Sections 10.13.3 and 11.13.3 for a description of the affected environ-
ment for hazards and hazardous materials (as applicable at either a study region or field-specific scale), 
and EIR Section 10.13.4 for details regarding the impact methodology and significance criteria that have 
been used. 

12.6.13.2 Programmatic Level Analysis of the Project 

As stated in EIR Section 8.3.5, the Active Fault Zone Restrictions Alternative would restrict future well 
stimulation treatments outside of existing oil and gas field boundaries and their buffer areas within the 
special studies zone boundaries of a known active earthquake fault. This alternative somewhat reduces 
the area in which surface equipment containing hazardous substances could be damaged from seismic 
events. Hazards and hazardous materials impacts would remain potentially significant outside of these 
restricted zones, where well stimulation treatments may occur in the future. 

Impact HAZ-1 Release hazardous materials into the environment from a spill or leak 

Seismic events have the potential to damage drums, tanks and pipework that hold well stimulation 
fluids. This alternative is more protective than the project by restricting future well stimulation treat-
ments near known active earthquake faults. However, drums, tanks, and pipework outside of a special 
studies zone can still potentially be damaged by a seismic event within the special studies zone. Given 
these conditions, impacts from a spill or release could be significant. Therefore a mitigation measure is 
proposed. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physi-
cal Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless 
of the Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and 
Manage Surface Water Runoff and Drainage on the Barrier Using Best Management 
Practices. (Full text in EIR Section 10.13.5.) 

Protective measures for prevention of spills or releases of hazardous materials are provided in both 
existing and proposed regulations. A summary of the key measures in the proposed SB 4 Well Stimula-
tion Treatment Regulations is provided in EIR Section 10.13.5. Collectively, with inclusion of a barrier for 
all production facilities, regardless of the amount of time they are in place, andwith implementation of the 
revised MM HAZ-1a with and surface water management, and implementation/enforcement of all of the 
existing and proposed regulations regarding the transport, handling, storage, conveyance, and manage-
ment of hazardous materials, including the Spill Contingency Plan, which accounts for spills that may 
occur at pipes, valves, or supply lines, the impact of well stimulation materials on the environment in 
the event of a release, is considered less than significant with mitigation (Class II). 
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With the implementation of mitigation measures summarized on Table 10.13-11, Impact HAZ-1 under 
Alternative 5 would be less than significant with mitigation (Class II) in all study regions. Impact HAZ-1 is 
also Class II under the project. Alternative 5 would slightly reduce the area in which surface equipment 
containing hazardous substances could be damaged from seismic events. 

12.6.13.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Under Alternative 5, well stimulation treatments would occur in the Wilmington, Inglewood, and Sespe 
Oil and Gas Fields as under the project. Therefore, the impacts and mitigation described in EIR Sections 
11.13.3.1, 11.13.3.2, and 11.13.3.3 for these fields would apply. With mitigation, the impact from haz-
ards and hazardous materials would be less than significant (Class II). 

12.6.13.4 Impact Significance Summary 

Prohibiting well stimulation within the earthquake study zone boundaries of a known active earthquake 
fault outside of existing oil and gas field boundaries and their buffer areas would not have a substantial 
effect on the impacts from hazards and hazardous materials, as extensive areas would remain available 
for exploration and development. Overall, impacts would be similar to those of the project, and similar 
mitigation would apply. 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.14 Groundwater Resources 

12.6.14.1 Introduction 

This section provides an evaluation of the potential impacts to groundwater resources associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.14 (Groundwater Resources). For the purposes of 
this analysis please refer to EIR Sections 10.14.2 and 11.14.2 for relevant State, federal, and local regula-
tions and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.14.3 
and 11.14.3 for a description of the affected environment for groundwater resources (as applicable at 
either a study region or field-specific scale), and EIR Section 10.14.4 for details regarding the impact 
methodology and significance criteria that have been used. 

Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative, which would result in greater potential for use of groundwater with no water recycling 
standards in place, and less protection of both groundwater resources as well as surface water 
resources that could recharge groundwater. 

As summarized in EIR Section 10.14.6, impacts from well stimulation treatments were determined to be 
potentially significant to groundwater quantity and groundwater quality. Further analysis indicated that 
the significant impacts could be mitigated to a less than significant level with appropriate mitigation 
measures. The mitigation measures, which are summarized on Table 10.14-20, focus on preventing 
exacerbation of groundwater overdraft or subsidence, maintaining existing use of water supply wells, 
and mitigating possible pathways that might allow well stimulation fluids including gas to reach pro-
tected groundwater. 
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12.6.14.2 Programmatic Level Analysis of the Project 

As stated in EIR Section 8.7.5, the Active Fault Zone Restrictions Alternative would restrict future well 
stimulation treatments near known active earthquake faults outside of existing oil and gas field boun-
daries and their buffer areas. This alternative reduces the area in which well casings may be damaged by 
an earthquake. Impacts to groundwater quantity and quality would remain potentially significant where 
well stimulation treatments may occur in the future outside of these restricted zones. 

As noted in EIR Sections 10.14.5 and 11.14.5.1, even small seismic events can damage well casings and 
seals. This alternative is more protective than the project by restricting future well stimulation treat-
ments near known active earthquake faults. However, well casings outside of these areas, as well as 
within existing fields, can still potentially be damaged by a seismic event. Therefore, the mitigation mea-
sures for the project would still be required under this alternative. With mitigation, the alternative and 
the project would have essentially the same groundwater impacts resulting from seismic events. 

Impact GW-1 Cause or contribute to overdraft conditions 

While this alternative would reduce some of the areas where well stimulation could occur, it would still 
allow for stimulation activities throughout much of Study Areas 1 through 6. With implementation of these 
mitigation measures, Impact GW-1 would be reduced to a less than significant level (Class II). Impact 
GW-1 is also Class II under the project. 

MM GW-1a  Use Alternative Water Sources. (Full text in EIR Section 10.14.5.) 

MM GW-1b Prepare a Third-Party Technical Report to Analyze Overdraft ImpactsMinimize 
Groundwater Impacts. (Full text in EIR Section 10.14.5.) 

Impact GW-2 Lower groundwater levels through pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and unreasonable impacts to nearby water 
wells or interconnected surface water 

Depending on geologic conditions, groundwater pumping could result in land subsidence. It could also 
interfere with nearby water wells, including lowering the water level in the well to a point that they no 
longer function as intended. These would be significant impacts, which would be addressed by the rec-
ommended mitigation measure below. With implementation of this mitigation measure, Impact GW-2 
would be reduced to a less than significant level (Class II). Impact GW-2 is also Class II under the project. 

MM GW-2a Prepare a Third-Party Technical Report to Analyze Local Impacts of PumpingMinimize 
Groundwater Impacts. (Full text in EIR Section 10.14.5.) 

Impact GW-3 Adversely impact groundwater quality through surface spills or leaks during well 
stimulation 

The full description of this mitigation measure is found in EIR Section 10.13.5. With implementation of this 
revised mitigation measure, Impact GW-3 would be reduced to a less than significant level (Class II). 
Impact GW-3 is also Class II under the project. 

MM HAZ-1a Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or Dis-
charges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a 
Physical Barrier on the Ground Surface at the Site Pad for All Production Facilities, 
Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices. (Full text in EIR Section 10.13.5.) 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.6-15 Final EIR 

Impact GW-4 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through non-existent or ineffective annular well seals 

Some wells in existing oil and gas fields may have non-existent or ineffective well seals, particularly if 
they are old or were improperly abandoned. This situation could result in the migration of stimulation 
fluids, including gas through these pathways into protected groundwater. To address this significant 
impact, three revised mitigation measures are identified. With implementation of these revised mitiga-
tion measures, Impact GW-4 would be reduced to a less than significant level (Class II). Impact GW-4 is 
also Class II under the project. 

MM GW-4a Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and Mon-
itor Wells during Well Stimulation. (Full text in EIR Section 10.14.5.) 

MM GW-4b Install a Well Seal across Protected Groundwater for New Wells Subject to Well Stimu-
lation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin. (Full text in EIR Section 
10.14.5.) 

MM GW-4c Install Methane Sensors on Wells Subject to Well Stimulation Treatmentsin the ADSA. 
(Full text in EIR Section 10.14.5.) 

Impact GW-5 Migration of well stimulation fluids or formation fluids including gas to protected 
groundwater through damaged or improperly abandoned wells 

Some existing and abandoned wells in oil and gas fields may have damaged, non-existent, or ineffective 
well seals. This could create pathways for stimulation fluids injected in one well to migrate into pro-
tected groundwater by way of the annular space in another well within the zone of influence of the 
stimulated well. This would be a significant impact. To address this, a revised mitigation measure is pro-
posed. With implementation of this revised mitigation measure, Impact GW-5 would be reduced to a 
less than significant level (Class II). Impact GW-5 is also Class II under the project. 

MM GW-5a Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate Improp-
erly Abandoned Wells and Mitigate. (Full text in EIR Section 10.14.5.) 

Impact GW-6 Improper disposal of flowback in injection wells could potentially impact groundwater 
quality 

Class II injection wells are required under the UIC program regulations to have an isolating cement seal 
above the injection zone as well as a minimum 100-foot seal across the base of the fresh water zone. If 
injected flowback water migrates to protected groundwater, this would be a significant impact. To 
address this, a revised mitigation measure is proposed. With implementation of this revisedmitigation 
measure, Impact GW-6 would be reduced to a less than significant level (Class II). Impact GW-6 is also 
Class II under the project. 

MM GW-6a Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater. (Full text in EIR Sec-
tion 10.14.5.) 
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Impact GW-7 Inability to identify specific impacts to groundwater quality from well stimulation 
activities 

Many chemicals and compounds can be introduced to groundwater by various pathways. The origin of 
these materials is difficult to ascertain under many circumstances. Groundwater monitoring may iden-
tify a chemical or compound, but would be unable to identify its source. If well stimulation fluids reach 
protected groundwater, this would be a significant impact. To ensure that stimulation fluids can be 
more readily distinguished from other compounds that may be naturally occurring or have been intro-
duced into the groundwater, a revised mitigation measure is proposed to address this. With implemen-
tation of this revised mitigation measure, Impact GW-7 would be reduced to a less than significant level 
(Class II). Impact GW-7 is also Class II under the project. 

MM GW-7a Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distinguish 
These Fluids in the Environment. (Full text in EIR Section 10.14.5.) 

12.6.14.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed and would not be limited by the active fault zone restriction. Therefore, 
impacts associated with stimulation activities for the Wilmington, Inglewood, and Sespe Oil and Gas 
Fields for Alternative 4 would be the same as those described in EIR Section 11.14.5.1 (Impact Analysis 
and Mitigation Measures: Study Region 1 Wilmington Oil and Gas Field) and EIR Section 11.14.5.2 
(Impact Analysis and Mitigation Measures: Study Region 1 Inglewood Oil and Gas Field) and in EIR Sec-
tion 11.14.5.3 (Impact Analysis and Mitigation Measures: Study Region 2 Sespe Oil and Gas Field). 

12.6.14.4 Impact Significance Summary 

The areas around identified active faults are limited and follow linear fault traces. Prohibiting oil and gas 
well stimulation in these mapped areas may nominally alter what would have been the configuration of 
a future field, but this would have little effect on reducing overall changes exploration and development 
would introduce with regard to impacts on groundwater. The effects on groundwater of this alternative 
would be similar to those for the project and similar mitigation would be required. 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.15 Surface Water Resources 

12.6.15.1 Introduction 

This section provides an evaluation of the potential impacts to surface water resources associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.15 (Surface Water Resources) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.15 (Surface Water Resources). 
For the purposes of this analysis please refer to EIR Sections 10.15.2 and 11.15.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.15.3 and 11.15.3 for a description of the affected environment for surface water 
resources (as applicable at either a study region or field-specific scale), and EIR Section 10.15.4 for 
details regarding the impact methodology and significance criteria that have been used. 
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Project standards for resources protection (see EIR Section 7.5) would not be implemented under this 
alternative. Therefore, there would be a greater potential for use of surface water without water 
recycling standards in place, as well as an increase in potential impacts to waterbodies and streams 
without implementation of habitat protection standards or a buffer requirement from perennial waters. 

Alternative 5 would prohibit well stimulation from occurring in proximity to known faults outside of 
existing oil and gas fields. As summarized in EIR Section 10.15.6, impacts from well stimulation treat-
ments were determined to be potentially significant to surface water. All of the water quality impacts 
described in EIR Section 10.15.4 would still occur under Alternative 5, except in the restricted area 
around active faults. With this exception, impacts under Alternative 5 would be similar to impacts for 
the project. Flood hazard impacts would be the same as described in EIR Sections 10.15.4 and 10.15.4.1, 
except that stimulation the area around active faults occurring outside of existing fields. 

12.6.15.2 Programmatic Level Analysis of the Project 

Alternative 5 applies only to well stimulation near active faults occurring outside of existing oil and gas 
fields. It does not prohibit other conventional oil and gas-related activities from occurring within these 
areas. Nor does it prohibit well stimulation outside of known fault zones. Although the impacts would be 
located on reduced acreage, because new wells and well stimulation would still occur, the same impacts 
as with the project would occur. The impacts are listed in EIR Section 12.2.15.2. The same mitigation 
measures identified for the project would also apply under Alternative 5, and would reduce the impacts 
to less than significant (Class II). 

12.6.15.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Alternative 5 does not apply to existing fields. Under this alternative, activities would occur as described 
for the project, in which impacts to surface water resources associated with well stimulation treatments 
were determined to be potentially significant. However, the significant impacts would be mitigated to a 
less than significant level with appropriate mitigation measures. The mitigation measures for Wilming-
ton, Inglewood, and Sespe Oil and Gas Fields are the same as described in EIR Section 10.12.5. With 
implementation of these measures, the impact to surface water under Alternative 5 would be less than 
significant (Class II). 

12.6.15.4 Impact Significance Summary 

Based on the programmatic level analysis of surface water resources, impacts from Alternative 5 are 
considered to be the same, less than significant with mitigation (Class II). 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.16 Land Use and Planning 

12.6.16.1 Introduction 

This section provides an evaluation of the potential impacts to land use and planning associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.16 (Land Use and Planning) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.16 (Land Use and Planning). For the 
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purposes of this analysis please refer to EIR Sections 10.16.2 and 11.16.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.16.3 and 11.16.3 for a description of the affected environment for land use and planning (as applic-
able at either a study region or field-specific scale), and EIR Section 10.16.4 for details regarding the 
impact methodology and significance criteria that have been used. 

12.6.16.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 5 would restrict future oil and gas well stimulation treatments outside of existing oil and gas 
field boundaries and their buffer areas within the special studies zone boundaries of a known active 
earthquake fault. 

Under this alternative, the effects of Impacts LU-1, LU-2 and LU-3 would be similar to those of the 
Urbanized Area Protection Alternative (Alternative 4) as described in EIR Section 12.5.16 because it 
would partially restrict future well stimulation activities only in certain areas of the State, depending on 
actions by local governments. Figures 8-10 through 8-12 illustrate those areas of the State within fault 
zone mapping. Relatively little land would fall under this restriction, as compared to the extent of the 
Monterey Formation and plays and existing oil and gas fields. Impact LU-1 would be significant and 
unavoidable (Class I), and Impact LU-2 would be less than significant (Class III), and Impact LU-3 would 
be mitigable to a level of less than significant (Class II). Overall, the level of impacts would be similar to 
those for the project; however, implementation of development restrictions near active fault zones 
(Alternative 5) would limit potential for disruptions to land uses in those areas. Therefore, impacts to 
land use would be slightly less under Alternative 5 in comparison to the project. 

12.6.16.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As referenced above, Alternative 5 only applies to areas outside of existing oil and gas fields; therefore, 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields are not part of this alternative. 

12.6.16.4 Impact Significance Summary 

Alternative 5 would reduce the geographic extent of potential land use impacts within Urbanized Areas, 
which would be considered a net benefit. However, outside of these areas land use impacts at a pro-
grammatic level of analysis would still be the same as for the project. Significant and unavoidable 
impacts related to Impact LU-1 would occur (Class I). Effects related to Impact LU-2 and Impact LU-3 
would be mitigable to a level of less than significant (Class II). 

12.6.17 Noise and Vibration 

12.6.17.1 Introduction 

This section provides an evaluation of the potential impacts to noise and vibration associated with Alter-
native 5. This evaluation is based on the exact same technical approach used for the programmatic eval-
uation of the project addressed in EIR Section 10.17 (Noise and Vibration) and the programmatic evalua-
tion of specific oil and gas fields addressed in EIR Section 11.17 (Noise and Vibration). For the purposes 
of this analysis please refer to EIR Sections 10.17.2 and 11.17.2 for relevant State, federal, and local reg-
ulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 10.17.3 
and 11.17.3 for a description of the affected environment for noise and vibration (as applicable at either 
a study region or field-specific scale), and EIR Section 10.17.4 for details regarding the impact methodol-
ogy and significance criteria that have been used. 
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12.6.17.2 Programmatic Level Analysis of the Project 

Two impacts have been identified for noise and vibration: Impact NOI-1: Cause exposure of persons to 
or generation of excessive noise levels or a substantial increase in ambient noise levels; and Impact NOI-2: 
Cause exposure of persons to or generation of excessive groundborne vibration. 

Since this alternative includes well stimulation treatments, noise and vibration impacts would occur as 
described in EIR Section 10.17. Small portions within each region would be excluded from well stimula-
tion treatments under this alternative. As such, the potential for additional population exposed to noise 
and vibration may increase if well pads are located nearer residential communities so as to avoid areas 
of a known active earthquake fault. Noise mitigation would be required, as with the project. In all regions 
the resulting impact would be Class II: Less Than Significant Impact With Mitigation Incorporated, and 
Impact NOI-2 would be a Class III: Less Than Significant Impact. 

MM NOI-1a Control Noise Levels near Sensitive Land Uses. (Full text in EIR Section 10.17.5.) 

12.6.17.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Since this alternative includes well stimulation treatments, noise and vibration impacts would occur as 
described in EIR Section 11.17. Noise mitigation would be required. In all existing fields where well stim-
ulation treatments would occur in Alternative 5, noise levels (Impact NOI-1) would be Class II: Less Than 
Significant Impact With Mitigation Incorporated, and vibration levels (Impact NOI-2) would be a Class III: 
Less Than Significant Impact. 

12.6.17.4 Impact Significance Summary 

Based on the programmatic level analysis of noise and vibration for the project and for specific oil and 
gas fields, impacts from Alternative 5 would be the same as under the project except as well stimulation 
activities may be limited near active fault zones. 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.18 Population and Housing 

12.6.18.1 Introduction 

This section provides an evaluation of the potential impacts to population and housing associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.18 (Population and Housing) and the programmatic 
evaluation of specific oil and gas fields addressed in EIR Section 11.18 (Population and Housing). For the 
purposes of this analysis please refer to EIR Sections 10.18.2 and 11.18.2 for relevant State, federal, and 
local regulations and standards (as applicable at either a study region or field-specific scale), EIR Sections 
10.18.3 and 11.18.3 for a description of the affected environment for visual resources (as applicable at 
either a study region or field-specific scale), and EIR Section 10.18.4 for details regarding the impact 
methodology and significance criteria that have been used. 
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12.6.18.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

As shown on Figures 8-4 through 8-6, active fault zones are found in portions of all the study regions. 
Under Alternative 5, these mapped areas would be excluded from stimulation treatments in areas 
outside of existing oil and gas fields. Although use of some areas would be prohibited for well stimula-
tion work, much of the area outside of existing fields would be available, and this alternative would min-
imally impact future oil production and the number of well stimulation treatments. 

When compared to the project, Alternative 5 would require a similar number of employees; and the 
locations of well development on a programmatic level would not be substantially different than under 
the project. Overall population and housing impacts (Impacts POP-1 and POP-2) under Alternative 5 
would be similar to those for the project, as described in EIR Section 10.18 (Population and Housing). 

12.6.18.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 5 would be the same as those described in EIR 
Section 11.18 (Population and Housing). 

12.6.18.4 Impact Significance Summary 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.19 Public Services 

12.6.19.1 Introduction 

This section provides an evaluation of the potential impacts to public services associated with Alterna-
tive 5. This evaluation is based on the exact same technical approach used for the programmatic evalua-
tion of the project addressed in EIR Section 10.19 (Public Services) and the programmatic evaluation of 
specific oil and gas fields addressed in EIR Section 11.19 (Public Services). For the purposes of this analy-
sis please refer to EIR Sections 10.19.2 and 11.19.2 for relevant State, federal, and local regulations and 
standards (as applicable at either a study region or field-specific scale), EIR Sections 10.19.3 and 11.19.3 
for a description of the affected environment for public services (as applicable at either a study region or 
field-specific scale), and EIR Section 10.19.4 for details regarding the impact methodology and signifi-
cance criteria that have been used. 

12.6.19.2 Programmatic Level Analysis of Impacts and Mitigation Measures 

Alternative 5 would apply only to areas outside of existing oil and gas fields, and it would require new 
wells and stimulation activities to occur outside of mapped active fault zone areas. This would be a 
localized impact and is not expected to affect public service providers serving existing oil and gas fields 
as compared to the project. 

The need for new or expanded public services, including applicable performance objectives and service 
ratios, is strongly influenced by population levels, as well as the needs of wells sites and well stimulation 
activities. Implementation of Mitigation Measure PUB-1a (Assess Public Service Ratios and Ensure Ade-
quate Compensation) is proposed as part of Alternative 5 and would require DOGGR to coordinate with 
the applicable local land use agency to determine whether new well development and stimulations 
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would place a burden on public services, and ensure that appropriate compensation is provided to the 
local agency. With implementation of this measure, Impact PUB-1 (Require new or physically altered 
governmental facilities in order to maintain acceptable service ratios, response times, or to other per-
formance objectives for fire, police, or schools) would be less than significant (Class II). The siting of well 
stimulations outside fault zones would reduce potential emergency service calls should a well be upset 
during a seismic event. This level of change is not expected to result in any discernible need for services 
between Alternative 5 and the project; they would have similar impacts overall. 

MM PUB-1a Assess Public Service Ratios and Ensure Adequate Compensation. (Full text in EIR Section 
10.19.5.) 

12.6.19.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 5 would be the same as those described in EIR 
Section 11.19 (Public Services). 

12.6.19.4 Impact Significance Summary 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.20 Recreation 

12.6.20.1 Introduction 

This section provides an evaluation of the potential impacts to recreation associated with Alternative 5. 
This evaluation is based on the exact same technical approach used for the programmatic evaluation of 
the project addressed in EIR Section 10.20 (Recreation) and the programmatic evaluation of specific oil 
and gas fields addressed in EIR Section 11.20 (Recreation). For the purposes of this analysis please refer 
to EIR Sections 10.20.2 and 11.20.2 for relevant State, federal, and local regulations and standards (as 
applicable at either a study region or field-specific scale), EIR Sections 10.20.3 and 11.20.3 for a descrip-
tion of the affected environment for recreation (as applicable at either a study region or field-specific 
scale), and EIR Section 10.20.4 for details regarding the impact methodology and significance criteria 
that have been used. 

Without implementation of project standards for resource protection under this alternative, oil and gas 
development and associated well stimulation may occur in open space areas and areas near water 
resources used for recreation. 

12.6.20.2 Programmatic Level Analysis of the Project 

Alternative 5 would restrict future oil and gas well stimulation treatments outside of existing oil and gas 
field boundaries and their buffer areas within the special studies zone boundaries of a known active 
earthquake fault. 

Figures 8-10 through 8-12 illustrate those areas of the State that would not be developed for the pur-
poses of well stimulating activities. These areas are limited in extent and would not likely reduce the 
overall level of development of wells using well stimulation. Impact REC-1 would be less than significant 
(Class III), and Impact REC-2 would be less than significant with mitigation (Class II). Overall the level of 
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impacts would be similar that of the project; however, implementation of development restrictions near 
active fault zones (Alternative 5) would limit potential for disruptions to any recreation areas that may 
occur in the vicinity of a restricted area. Therefore, in comparison to the project, impacts to recreation 
areas would be slightly less under Alternative 5. 

12.6.20.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

As referenced above, Alternative 5 only applies to areas outside of existing oil and gas fields; therefore, 
the Wilmington, Inglewood, and Sespe Oil and Gas Fields are not considered as part of this alternative. 

12.6.20.4 Impact Significance Summary 

At a programmatic level of analysis, the impacts associated with Alternative 5 would be less than signifi-
cant for Impact REC-1 (Class III) and less than significant with mitigation for Impact REC-2 (Class II). Miti-
gation Measures REC-2a and REC-2b, as summarized in EIR Section 12.2.20.2 (No Future Well Stimula-
tion Practices Alternative [Alternative 1]) and detailed in EIR Section 10.20.5 (Recreation, Impact Analy-
sis and Mitigation Measures). 

12.6.21 Risk of Upset/Public and Worker Safety 

12.6.21.1 Introduction 

This section provides an evaluation of the potential impacts for risk of public upset/public and worker 
safety associated with Alternative 5. This evaluation is based on the exact same technical approach used 
for the programmatic evaluation of the project addressed in EIR Section 10.21 (Risk of Upset/Public and 
Worker Safety) and the programmatic evaluation of specific oil and gas fields addressed in EIR Section 
11.21 (Risk of Upset/Public and Worker Safety). For the purposes of this analysis please refer to EIR Sec-
tions 10.21.2 and 11.21.2 for relevant State, federal, and local regulations and standards (as applicable 
at either a study region or field-specific scale), EIR Sections 10.21.3 and 11.21.3 for a description of the 
affected environment for risk of public upset/public and worker safety (as applicable at either a study 
region or field-specific scale), and EIR Section 10.21.4 for details regarding the impact methodology and 
significance criteria that have been used. 

12.6.21.2 Programmatic Level Analysis of the Project 

Under this alternative, there would not be a reduction in well stimulation treatment activities. There-
fore, the forecast number of accidents for Alternative 5 is the same as the project case. 

Alternative 5 and the project case will have lower annual average projected crude oil imports compared 
to Alternatives 1 and 2. The number of accidents projected for this region is four accidents per year 
(approximately 100 over 25 years). The number of accidents is based on the train miles traveled, which 
is directly related to the volume of crude imported. Since volume of imported crude oil is approximately 
25 percent of highest import case (Alternative 1, Table 10.21-16), the number of accidents is approxi-
mately 25 percent of those on that Table. Study regions that may be at slightly greater risk of a rail 
accident include Study Regions 1, 4, 5, and 6. Given the relatively very low frequency of the number of 
derailments compared to the number of shipments of oil, the occurrence of a major accident is 
expected to be very low. 

12.6.21.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 5 would not apply to the Wilmington, Inglewood, and Sespe Oil and Gas Fields as they are 
existing fields. 
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12.6.21.4 Impact Significance Summary 

Each of the impacts related to risk of upset and safety for Alternative 5 would be as described for the 
project. 

The crude oil rail accident rate for Alternative 5 is approximately four per year (100 over 25 years), as 
with the project case. In addition, there may be accidents from proppant deliveries by rail at a rate of 16 
over 25 years, as with the project case. The volume of proppant is proportional to the number of wells 
hydraulically fractured, which in turn will require more rail cars. The maximum number of accidents 
corresponding to the highest volume of proppant is shown in Table 10.21-15. Since the number of wells 
for Alternative 5 is approximately 10 percent less than that of the maximum case, the number of 
accidents is approximately 10 percent less as well. The Regions at higher risk for accidents are Regions 1 
and 4, with a lesser potential in Regions 5 and 6. 

12.6.22 Transportation and Traffic 

12.6.22.1 Introduction 

This section provides an evaluation of the potential impacts to transportation and traffic associated with 
Alternative 5. This evaluation is based on the exact same technical approach used for the programmatic 
evaluation of the project addressed in EIR Section 10.22 (Transportation and Traffic) and the program-
matic evaluation of specific oil and gas fields addressed in EIR Section 11.22 (Transportation and Traffic). 
For the purposes of this analysis please refer to EIR Sections 10.22.2 and 11.22.2 for relevant State, fed-
eral, and local regulations and standards (as applicable at either a study region or field-specific scale), 
EIR Sections 10.22.3 and 11.22.3 for a description of the affected environment for transportation and 
traffic (as applicable at either a study region or field-specific scale), and EIR Section 10.22.4 for details 
regarding the impact methodology and significance criteria that have been used. 

12.6.22.2 Programmatic Level Analysis of the Project 

Alternative 5 would apply only to areas outside of existing oil and gas fields and haul routes would not 
be restricted. Although oil and gas development would be restricted in areas within active fault zones, 
much of the area outside of existing fields would still be available, and this alternative would minimally 
affect future oil production and the number of well stimulation treatments. 

Therefore, the number of trips generated per well and the number of wells in Alternative 5 would be 
similar to that for the project. Likewise, associated traffic impacts (TR-1 through TR-6) and recom-
mended mitigation measures below would remain same as for the project (see EIR Section 10.22, Trans-
portation and Traffic). 

MM TR-1a Prepare Traffic Plan. (Full text in EIR Section 10.22.5.) 

MM TR-2a Repair Roadway Damage. (Full text in EIR Section 10.22.5.) 

MM TR-4a Know Spill Prevention Measures. (Full text in EIR Section 10.22.5.) 

12.6.22.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington and Sespe Oil and Gas Fields are existing fields, well stimulation activities would 
continue to be allowed. The impacts associated with well stimulation treatment activities for the Wilm-
ington, Inglewood, and Sespe fields for Alternative 5 would be the same as those described in EIR Sec-
tion 11.22 (Transportation and Traffic). 
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12.6.22.4 Impact Significance Summary 
Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.23 Utilities and Service Systems 

12.6.23.1 Introduction 

This section provides an evaluation of the potential impacts to utilities and service systems associated 
with Alternative 5. This evaluation is based on the exact same technical approach used for the program-
matic evaluation of the project addressed in EIR Section 10.23 (Utilities and Service Systems) and the 
programmatic evaluation of specific oil and gas fields addressed in EIR Section 11.23 (Utilities and Ser-
vice Systems). For the purposes of this analysis please refer to EIR Sections 10.23.2 and 11.23.2 for rele-
vant State, federal, and local regulations and standards (as applicable at either a study region or field-
specific scale), EIR Sections 10.23.3 and 11.23.3 for a description of the affected environment for utilities 
and service systems (as applicable at either a study region or field-specific scale), and EIR Section 10.23.4 
for details regarding the impact methodology and significance criteria that have been used. 

12.6.23.2 Programmatic Level Analysis of the Project 

Alternative 5 would apply only to areas outside of existing oil and gas fields, and would require new 
wells and stimulation activities to locate outside of active fault zone areas. Mapped active fault zones 
represent a small fraction of the Monterey Formation and plays. Therefore, the potential for impacts to 
utilities and service systems serving existing oil and gas fields would be similar or identical to that of the 
project (see EIR Section 10.23, Utilities and Service Systems). 

Although activities in some areas would be banned, most of the area outside of existing fields would not 
be restricted, and this alternative would minimally impact future oil production and the number of well 
stimulation treatments. The need for new or expanded utilities and service systems is strongly influ-
enced by population levels. As discussed within EIR Section 12.9.18 (Population and Housing), Alterna-
tive 5 has the potential to slightly increase population in-migration with future well stimulation treat-
ments in smaller communities, because there would be somewhat less land available for new well sites 
and wells may be consolidated. In general, however, minor population growth from new employment 
would have a less than significant impacts to utility and service systems, including their existing and 
projected capacities (Impact UTL-1). 

Avoiding active fault zone areas could result in some clustering of new wells that would be developed 
outside of existing oil and gas fields. Similar to Alternative 3 (Well Pad Consolidation), Alternative 5 
reduces new electrical or gas infrastructure required to serve new wells/fields created through well 
stimulation outside of existing oil and gas field boundaries by consolidating well sites near one another. 
This would allow new wells to share any new natural gas and electricity connections, thus reducing 
potential environmental impacts from constructing new infrastructure. This is a minor decrease in 
impacts when compared to those of the project. Outside of existing fields, Alternative 5 would reduce 
potential impacts from electrical and natural gas interconnections by consolidating new well sites devel-
oped outside of existing fields. This would allow for consolidated wells to use the same primary 
interconnection lines (Impact UTL-2). The potential clustering of wells to avoid active fault zone areas 
would not increase potential impacts from wastewater (Impact UTL-3) and solid waste (Impact UTL-4) 
generation when compared to the project. Faults are linear features. Mapped faults may have a long 
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linear extent but are not exceptionally wide; therefore, wells would be banned in a relatively small 
extent of any area of drilling interest. 

To ensure all utilities and service systems would have adequate capacities under Alternative 5, Mitiga-
tion Measures UTL-3a and UTL-4a are also proposed. With the inclusion of these measures, Impacts UTL-1 
and UTL-2 are Class III and impact UTL-3 and UTL-4 are Class II. 

MM UTL-3a Assess Wastewater Quality and Ensure Adequate Compensation to Municipal and Pri-
vate Wastewater Treatment Plants. (Full text in EIR Section 10.23.5.) 

MM UTL-4a Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation to 
Municipal and Private Solid Waste Facilities. (Full text in EIR Section 10.23.5.) 

12.6.23.3 Programmatic Level Analysis of Specific Oil and Gas Fields 

Because the Wilmington, Inglewood, and Sespe Oil and Gas Fields are existing fields, well stimulation 
activities would be allowed. The impacts associated with well stimulation treatment activities for the 
Wilmington, Inglewood, and Sespe fields for Alternative 5 would be the same as those described in EIR 
Section 11.23 (Utilities and Service Systems). 

12.6.23.4 Impact Significance Summary 

Please refer to Table 12.6.24-1 for a summary of these impacts by each impact criterion and their corre-
sponding mitigation measures. 

12.6.24 Impact Summary Table for Alternative 5 

Table 12.6.24-1 provides a summary of impacts and recommended mitigation measures for the project 
and specific oil and gas files for all issue areas under Alternative 5. 

Programmatic Level Analysis of the Project 

The Active Fault Zone Restrictions Alternative would restrict future oil and gas well stimulation treat-
ments outside of existing oil and gas field boundaries and their buffer areas within the earthquake study 
zone boundaries of a known active earthquake fault. While some areas outside of the existing oil and gas 
fields would not be available for well stimulation, given the remaining area available for oil and gas devel-
opment and well stimulation within the State, this alternative would minimally impact future oil and gas 
production or ground disturbance compared to the project. Alternative 5 would be largely similar to the 
project for most issue areas. However, because it would locate the wellbore, well site equipment, and 
stimulation activities farther from an active fault zone, there would be a reduced potential for impacts 
to hazards and hazardous materials and groundwater resources as a result of a seismic event, which are 
both less than significant impacts for the project with the implementation of mitigation (Class II). Com-
pared to the project, Alternative 5 would also result in reduced impacts to Environmental Justice. Alter-
native 5 would not create any new significant and unmitigable (Class I) impacts. 

Programmatic Level Analysis of Specific Oil and Gas Fields 

Alternative 5 does not apply to existing fields. Because the Wilmington, Inglewood, and Sespe Oil and 
Gas Fields are existing fields, well stimulation activities would be allowed. Therefore, impacts associated 
with well stimulation activities at the fields would be the same as those described for the project. 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

AESTHETICS   

Impact AES-1. Substantially adversely affect scenic 
vistas. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-2. Substantially alter or damage scenic 
resources. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-3. Substantially degrade the existing 
visual character or quality of a site and its 
surroundings. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

Impact AES-4. Create new sources of substantial 
light and glare. 

Class III in existing fields 

Class I or II in new areas 

Existing Fields: None required 

New Areas: 

AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts to Sensitive Receptors 

AES-1b: Minimize Lighting Visibility Offsite 

Same as those listed in Table 11.1-1 

AGRICULTURE AND FORESTRY RESOURCES   

Impact AGF-1. Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide Importance 
(Important Farmland), as designated by the Farmland 
Mapping and Monitoring Program, to non-agricultural 
use 

Class II on or adjacent to Important Farmland 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-1c: Compensate for Loss of Important Farmland 

Same as those listed in Table 11.2-1 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact AGF-2. Conflict with existing zoning for 
agricultural use or with Williamson Act contracts 

Class II on land zoned for agricultural use or enrolled in Williamson Act contracts 

AGF-2a: Ensure Compatibility with Agricultural Zoning 

AGF-2b: Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act 
Contracts 

Same as those listed in Table 11.2-1 

Impact AGF-3. Conflict with existing zoning for, 
or cause rezoning of, forest land, timberland, or 
timberland zoned Timberland Production 

Class II on land zoned as forestland, timberland, or Timberland Production 

AGF-3a: Ensure Compatibility with Zoning for Forest and Timberland 

Same as those listed in Table 11.2-1 

Impact AGF-4. Result in the loss of forest land or 
conversion of forest land to non-forest use 

Class II on forest land 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AGF-4c: Compensate for Loss of Forest Land 

Same as those listed in Table 11.2-1 

Impact AGF-5. Directly or indirectly impair the use of 
agricultural land or forest land 

Class II for well stimulation activities on or within 1,500 feet of agricultural or forest land 

AGF-1a: Minimize Impacts to Important Farmland 

AGF-1b: Develop an Agricultural Resources Protection Plan 

AGF-4a: Minimize Impacts to Forest Land 

AGF-4b: Develop a Forest Land Protection Plan 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments Full Length Seal Between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.2-1 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

AIR QUALITY   

Impact AQ-1. Conflict with or obstruct implementation 
of an applicable air quality plan 

Class I (Statewide) 

Class III (in SCAQMD) 

AQ-1a: Improve Air Quality Planning Inventories and Local Control Measures 

AQ-1b: Improve the Methodologies and Emission Factors Used in Inventory Development 

Same as those listed in Table 11.3-1 

Impact AQ-2. Increase criteria pollutants or precursor 
pollutants to levels that violate an air quality standard 
or contribute substantially to an existing or projected 
air quality violation 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.3-1 

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I 

AQ-3a: Comply with Local Air District Protocols Relating to the Preparation ofPrepare a Health 
Risk Assessment and Implement Emission Controls 

AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Same as those listed in Table 11.3-1 

Impact AQ-4. Create objectionable odors affecting 
a substantial number of people 

Class I 

AQ-4a: Prepare and Implement an Odor Minimization Plan 

AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

Same as those listed in Table 11.3-1 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT  

Impact BIOT-1. Substantially reduce the habitat of a 
fish or wildlife species 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-2. Cause a fish or wildlife population to 
drop below self-sustaining levels 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.4-8 

Impact BIOT-3. Substantially reduce the number or 
restrict the range of an endangered, rare, or 
threatened species 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

SWR-1a: Require Stormwater Pollution Prevention Plan 

Same as those listed in Table 11.4-8 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-4. Have a substantial adverse effect, 
either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-
status species in local or regional plans, policies, or 
regulations, or by CDFW or USFWS 

Class I 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 

BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 

BIOT-4b: Minimize Impacts to Protected Birds 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 

Impact BIOT-5. Have a substantial adverse effect on 
any riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, regulations, or by CDFW or USFWS 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

AQ-2c: Reduce Emissions from Dust-Causing Activities 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation Treatments 

SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-6. Have a substantial adverse effect on 
federally protected wetlands as defined by Section 
404, of the Clean Water Act (including, but not limited 
to, marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other 
means 

Class I 

BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 

BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 

BIOT-1c: Replace or Offset Loss of Sensitive Habitat 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 

BIOT-6a: Protect Jurisdictional Waters 

GW-1a: Use Alternative Water Sources to the Extent Feasible 

GW-1b: Minimize Groundwater Impacts 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsInstall a Full Length Seal Between the Casing String and the Wellbore 
for Wells within the Boundaries of a DWR Groundwater Basin 

SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-2a: Implement Erosion Control Plan 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.4-8 

Impact BIOT-7. Interfere substantially with the 
movement of any native resident or migratory fish or 
wildlife species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites 

Class I 

BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Same as those listed in Table 11.4-8 

Impact BIOT-8. Conflict with any local policies or 
ordinances protecting biological resources, such as a 
tree preservation policy or ordinance 

Class II 

BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Same as those listed in Table 11.4-8 

Impact BIOT-9. Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan 

Class II 

BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Same as those listed in Table 11.4-8 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact BIOT-10. Contribute to global climate change 
and consequent impacts to biodiversity 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.4-8 

BIOLOGICAL RESOURCES – COASTAL AND MARINE ENVIRONMENT  

Impact BIOCM-1. Substantially affect rare, 
threatened, or endangered coastal/marine species or 
their habitat 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.5-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact BIOCM-2. Interfere with migration or 
movement of coastal/marine fish or wildlife 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.5-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact BIOCM-3. Result in substantial loss or 
alteration of coastal/marine habitat 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.5-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact BIOCM-4. Substantially disrupt or affect local 
coastal/marine biological communities or habitats 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.5-1 

Inglewood: Not applicable 

Sespe: Not applicable 

COASTAL PROCESSES AND MARINE WATER QUALITY  

Impact CPMWQ-1. Change marine water chemical 
composition with respect to known hazardous 
substances; or the measured water temperature, 
salinity, conductivity, or turbidity 

Class II 

CPMWQ-1a: Protect Marine Water Quality 

Wilmington: Same as those listed in 
Table 11.6-1 

Inglewood: Not applicable 

Sespe: Not applicable 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact CPMWQ-2. Change the velocity or direction of 
ocean currents 

Class II 

CPMWQ-2a: Prepare and Implement Marine Current Plan 

Wilmington: Same as those listed in 
Table 11.6-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact CPMWQ-3. Change the velocity or direction of 
coastal and ocean winds 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.6-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact CPMWQ-4. Change the direction, size, or 
period of ocean waves 

Class IV 

None required 

Wilmington: Same as those listed in 
Table 11.6-1 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact CPMWQ-5. Increase the risk of a tsunami Class III 
None required 

CPMWQ-5a: Conduct Offshore Geotechnical and Tsunami Investigation 

CPMWQ-5b: Modify the Drilling of Disposal Wells Offshore or Near-Shore 

Wilmington: Same as those listed in 
Table 11.6-1 

Inglewood: Not applicable 

Sespe: Not applicable 

COMMERCIAL AND RECREATIONAL FISHING   

Impact CRF-1. Cause long-term exclusion of 
important commercial and recreational fishing areas 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.7-4 

Inglewood: Not applicable 

Sespe: Not applicable 

Impact CRF-2. Result in substantial economic losses 
to local commercial and recreational fishing industries 

Class III 

None required 

Wilmington: Same as those listed in 
Table 11.7-4 

Inglewood: Not applicable 

Sespe: Not applicable 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.6-34 Final EIR 

Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

CULTURAL RESOURCES   

Impact CUL-1. Affect historic-era archaeological and 
built-environment resources 

Class I or Class II if historic or built-environment resources are present 

Class III or Class IV if historic or built-environment resources are not considered significant or 
are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

Impact CUL-2. Affect prehistoric resources Class I or Class II if prehistoric resources are present 

Class III or Class IV if prehistoric resources are present are not considered significant or are not 
present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.6-35 Final EIR 

Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact CUL-3. Disturb human remains or cultural 
items, including funerary objects, sacred objects, and 
objects of cultural patrimony. 

Class I or II if human remains or cultural items are present 

Class III or Class IV if cultural items are not considered significant or are not present 

Class IV if human remains are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 

Impact CUL-4. Affect cultural landscapes. Class I or II if cultural landscapes are present 

Class III or Class IV if cultural landscapes are not considered significant or are not present 

CUL-1a: Require Information Inventory and Evaluate Cultural Resources 

CUL-1b: Complete Native American Coordination 

CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 

CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 

CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 

CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 

CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 

CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 

CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 

CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities 

Same as those listed in Table 11.8-5 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

PALEONTOLOGICAL RESOURCES   

Impact PALEO-1. Well stimulation treatments would 
destroy or disturb surface or near-surface significant 
paleontological resources 

Class II if fossil bearing geologic units are present 

Class IV if no fossil bearing units are present 

PALEO-1a: Require Information Inventory and Evaluate Paleontological Resources 

PALEO-1b: Develop Paleontological Resource Mitigation Plan 

PALEO-1c: Retain Qualified Paleontological Resources Staff 

PALEO-1d: Conduct a Paleontological Resources Worker Environmental Awareness Program 

PALEO-1e: Monitor Earth Disturbing Activities for Paleontological Resources 

PALEO-1f: Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth 
Disturbing Activities 

PALEO-1g: Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities 

PALEO-1h: Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities 

Same as those listed in Table 11.9-4 

ENVIRONMENTAL JUSTICE   

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-income 
populations 

Unknown, possibly Class I 

EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

Same as those listed in Table 11.10-4 

GEOLOGY, SOILS, AND MINERAL RESOURCES   

Impact GEO-1. Expose people or structures to 
potential substantial adverse effects as a result 
of rupture of a known fault, seismically induced 
groundshaking, and/or ground failure 

Class II 
GEO-1a: Avoid Active Faults if Necessary 

GEO-1b: Implement an Appropriate Setback if Necessary 

GEO-1c: Limit the Number of Hydraulically Fractured Wells 

GEO-1cd: Implement Industry Accepted Practices 

GEO-1de: Conduct Ground Monitoring 

GEO-1ef: IncludePrepare an Earthquake Response Plan within the Spill Contingency Plan 

Same as those listed in Table 11.11-4 

Impact GEO-2. Result in substantial soil erosion 
or the loss of topsoil 

Class II 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.11-4 

Impact GEO-3. Be located on a geologic unit or 
soil that is unstable and result in on- or off-site 
landslide, lateral spreading, subsidence or collapse 

Class II 

GEO-3a: Prepare Geotechnical Report if Necessary 

Same as those listed in Table 11.11-4 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact GEO-4. Be located on expansive soil creating 
substantial risks to life or property 

Class III 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-5. Have soils incapable of adequately 
supporting the use of septic tanks or alternative 
wastewater disposal systems 

Class IV 

None required 

Same as those listed in Table 11.11-4 

Impact GEO-6. Result in the loss of availability of 
known mineral resource loss of a locally important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan 

Class III in most instances; Class I in some instances 

None available 

Same as those listed in Table 11.11-4 

Impact GEO-7. Cause an induced seismic event 
including ground shaking and ground failure 

Class III 

None required 

Same as those listed in Table 11.11-4 

GREENHOUSE GAS EMISSIONS   

Impact GHG-1. Generate greenhouse gas emissions 
that may have a significant impact on the 
environment 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 

GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) 
Strategies 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

Same as those listed in Table 11.12-1 

Impact GHG-2. Conflict with an applicable plan, policy 
or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases 

Class I 

AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 

AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 

GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 

GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

Same as those listed in Table 11.12-1 

HAZARDS AND HAZARDOUS MATERIALS   

Impact HAZ-1. Release hazardous materials into the 
environment from a spill or leak 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.13-1 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

GROUNDWATER RESOURCES   

Impact GW-1. Cause or contribute to overdraft 
conditions 

Class II 

GW-1a: Use Alternative Water Sources 

GW-1b: Prepare a Third-Party Technical Report to Analyze Overdraft Impacts 

Same as those listed in Table 11.14-6 

Impact GW-2. Lower groundwater levels through 
pumping, resulting in significant and unreasonable 
inelastic land subsidence or significant and 
unreasonable impacts to nearby water wells or 
interconnected surface water 

Class II 

GW-2a: Prepare a Third-Party Technical Report to Analyze Local Impacts of Pumping 

Same as those listed in Table 11.14-6 

Impact GW-3. Adversely impact groundwater quality 
through surface spills or leaks during well stimulation 

Class II 

HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Same as those listed in Table 11.14-6 

Impact GW-4. Migration of well stimulation fluids or 
formation fluids including gas to protected 
groundwater through non-existent or ineffective 
annular well seals 

Class II 

GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation 

GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal Between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 

GW-4c: Install Methane Sensors on Wells in the ADSA 

Same as those listed in Table 11.14-6 

Impact GW-5. Migration of well stimulation fluids or 
formation fluids including gas to protected groundwater 
through damaged or improperly abandoned wells 

Class II 

GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate 

Same as those listed in Table 11.14-6 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact GW-6: Improper disposal of flowback in 
injection wells could potentially impact groundwater 
quality 

Class II 

GW-6a: Install a Cement Seal across Protected Groundwater 

Same as those listed in Table 11.14-6 

Impact GW-7. Inability to identify specific impacts to 
groundwater quality from well stimulation activities. 

Class II 

GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to 
Distinguish These Fluids in the Environment 

Same as those listed in Table 11.14-6 

SURFACE WATER RESOURCES   

Impact SWR-1. Violate water quality standards or 
waste discharge requirements, provide substantial 
additional sources of polluted runoff, or otherwise 
substantially degrade or diminish surface water 
quality. 

Class II 

SWR-1a: Require Stormwater Pollution Prevention Plan 

SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood Protection 

SWR-1cd: Protect Surface Water Reservoirs 

BIOT-2a: Prevent Hazards to Fish and Wildlife 

Same as those listed in Table 11.15-1 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class II 

SWR-2a: Implement Erosion Control Plan 

Same as those listed in Table 11.15-1 

Impact SWR-3. Substantially diminish surface 
water quantity. 

Class II 

SWR-3a: Ensure Adequate Water Availability 

Same as those listed in Table 11.15-1 

Impact SWR-4. Create flood hazard by substantially 
altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, 
impeding or redirecting flood flows, or exposing 
people or structures to flooding. 

Class II 

SWR-1bc: Provide Adequate Flood Protection 

Same as those listed in Table 11.15-1 

LAND USE AND PLANNING   

Impact LU-1. Preclude existing or permitted land 
uses, or create a disturbance that would diminish the 
function of land uses. 

Class I 

None available for impacts associated with Risk of Upset/Public and Worker Safety 

Same as those listed in Table 11.16-3 

Impact LU-2. Physically divide an established 
community. 

Class III 

None required LU-2a: Ensure That Established and Planned Communities Are Not Divided 

Same as those listed in Table 11.16-3 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact LU-3. Conflict with applicable land use plans, 
policies, programs, ordinances or other land use 
regulations of agencies with jurisdiction over a project 
adopted for the purpose of avoiding or mitigating an 
environmental effect. 

Class II 

SB 4 regulation requiring “Neighbor Notification” (Section 1783.2) 

All mitigation measures prescribed in this EIR 

Same as those listed in Table 11.16-3 

NOISE AND VIBRATION   

Impact NOI-1. Cause exposure of persons to or 
generation of excessive noise levels or a substantial 
increase in ambient noise levels 

Class II 

NOI-1a: Control Noise Levels near Sensitive Land Uses 

Same as those listed in Table 
11.17-10 

Impact NOI-2. Cause exposure of persons to or 
generation of excessive groundborne vibration 

Class III 

None required 

Same as those listed in Table 
11.17-10 

POPULATION AND HOUSING   

Impact POP-1. Induce substantial population  
growth 

Class III 

None required 

Same as those listed in Table 11.18-4 

Impact POP-2. Displace substantial numbers of 
people or existing housing, necessitating the 
construction of replacement housing elsewhere 

Class III 

None required 

Same as those listed in Table 11.18-4 

PUBLIC SERVICES   

Impact PUB-1. Require new or physically altered 
governmental facilities in order to maintain acceptable 
service ratios, response times, or to other 
performance objectives for fire, police, or schools 

Class II 

PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

Same as those listed in Table 11.19-4 

RECREATION   

Impact REC-1. Well stimulation treatment activities 
would increase the usage of recreation areas or 
facilities which would rResult in the physical 
deterioration of recreational resources 

Class III 

None required 

Same as those listed in Table 11.20-3 

Impact REC-2. Well stimulation treatment activities 
would cCause disruptions in designated recreation 
areas 

Class II 

REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 

REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 

Same as those listed in Table 11.20-3 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

RISK OF UPSET / PUBLIC AND WORKER SAFETY   

Impact RSK-1. Create a hazard to the public or 
environment through crude oil transport and 
reasonably foreseeable accidents and releases 

Class I 

RSK-1a: Increase the Number of CPUC Rail Inspectors 

RSK-1b: Expedite the Phase-out of Older Tank Cars 

RSK-1c: Implement New Accident Prevention Technology 

RSK-1d: Monitor and Enforce New Speed Limits 

RSK-1e: Monitor the Implementation of Trackside Safety Technology 

RSK-1f: Improve Emergency Preparedness and Response Programs 

RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 

RSK-1h: Provide Additional Accident and Injury Data to the State 

Same as those listed in Table 11.21-1 

Impact RSK-2. Create a hazard to the public, 
workers, or environment through a reasonably 
foreseeable accidental release hazardous materials 
due to a hose leak or connection leak while pumping 
well stimulation treatment fluids 

Class II 

RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 

RSK-2ab: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 

RSK-2c: Install an Upgraded SCADA System 

RSK-2bd: Conduct a Facility Siting Study or Quantitative Risk Assessment 

RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 

RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent Program Complies 
with Regulation 

Same as those listed in Table 11.21-1 

Impact RSK-3. Substantially increase the potential for 
major oil spills due to ship groundings and collisions 

Class III 

None required 

Same as those listed in Table 11.21-1 

Impact RSK-4. Create a hazard to the public, workers, 
or environment through a reasonably foreseeable 
accidental pressure changes during flowback activity 
caused by blocked pump discharge, sudden change in 
downhole condition, or human error 

Class II 

RSK-4a: Conduct a Process Hazard Analysis (PHA) Followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks 

Same as those listed in Table 11.21-1 

Impact RSK-5. Generate risks to public safety by 
causing a flammable atmosphere in the flowback tank 

Class II 

RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 

RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 

RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Same as those listed in Table 11.21-1 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.6-42 Final EIR 

Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact RSK-6. Increase risks to public safety by 
exposing the public to accidental crude oil or produced 
gas releases from pipelines 

Class I 

RSK-6a: Increase Inspection of Mechanical Integrity 

RSK-6b: Improve Leak Detection Capability 

RSK-6c: Reduce Mainline Valve Spacing None available 

Same as those listed in Table 11.21-1 

Impact RSK-7. Expose workers and public to 
hazardous levels of airborne silica during the use 
of proppant 

Class II 

RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use Alternative 
Proppant Delivery System 

RSK-7b: Reduce Emissions from Dust-Causing Activities 

Same as those listed in Table 11.21-1 

TRANSPORTATION AND TRAFFIC   

Impact TR-1. Generate additional truck traffic and 
disrupt traffic operations 

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 

Impact TR-2. Inadvertently damage road rights-
of-way 

Class III for project activities in Study Region 6 and in existing oil and gas fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-2a: Repair Roadway Damage 

Same as those listed in Table 11.22-9 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians 

Class III for project activities in Study Region 6 and for existing fields 

Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

Same as those listed in Table 11.22-9 

Impact TR-4. Transport hazardous materials Class I 

TR-4a: Know Spill Prevention Measures 

Same as those listed in Table 11.22-9 

Impact TR-5. Change air traffic patterns Class IV if no airports are nearby 

Class III if FAA notification under 14 CFR 77 is required 

None required 

Same as those listed in Table 11.22-9 
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Table 12.6.24-1. Summary of Impacts and Mitigation Measures for Alternative 5 

Impact Project 
Specific Oil and Gas Fields 

(Wilmington, Inglewood, Sespe) 

Impact TR-6. Temporarily interfere with emergency 
response 

Class III for project activities in Study Region 6 and for existing fields 

Class II in Study Regions 1-5 outside of existing oil and gas fields where 10 or more wells are 
drilled by a single applicant within one square mile 

TR-1a: Prepare Traffic Plan 

TR-2a: Repair Roadway Damage 

TR-4a: Know Spill Prevention Measures 

Same as those listed in Table 11.22-9 

UTILITIES AND SERVICE SYSTEMS   

Impact UTL-1. Adversely affect utilities and service 
systems due to population growth from Project-
related development 

Class III 

None required 

Same as those listed in Table 11.23-6 

Impact UTL-2. Require new or expanded electrical 
or natural gas infrastructure 

Class III 

None required 

Same as those listed in Table 11.23-6 

Impact UTL-3. Exceed existing municipal wastewater 
treatment provider capacities 

Class II 

UTL-3a: Assess Wastewater Quality and Ensure Adequate Compensation toCapacity to 
Process Wastewater at Municipal and Private Wastewater Treatment Plants 

Same as those listed in Table 11.23-6 

Impact UTL-4. Exceed permitted solid waste capacity 
of landfills 

Class II 

UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Compensation 
toCapacity to Accept Solid Waste at Municipal and Private Solid Waste Facilities 

Same as those listed in Table 11.23-6 
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12.7 No Project Alternative (Alternative 6) 

EIRs are required to include a “No Project Alternative,” which must “discuss the existing conditions at 
the time the notice of preparation is published, …as well as what would be reasonably expected to occur 
in the foreseeable future if the project were not approved, based on current plans and consistent with 
available infrastructure and community services” (State CEQA Guidelines Section 15162.6 (e)(2)). Typically, 
“[w]hen the project is the revision of an existing land use or regulatory plan, policy or ongoing opera-
tion, the ‘no project’ alternative will be the continuation of the existing plan, policy or operation into the 
future” (State CEQA Guidelines Section 15126.6(e)(3)(A)). 

For this EIR, the No Project Alternative (Alternative 6) assumes that the proposed permanent regulations 
regarding well stimulation adopted on or before January 1, 2015, will be enforced without amendment, 
and that the proposed mitigation measures identified for the project in this EIR and the project stand-
ards for water recycling, habitat protection, surface water protection, and groundwater protection (see 
EIR Section 5.5.1) would not be adopted or implemented. In other words, well stimulation treatments 
would be allowed and would be subject to requirements in DOGGR’s proposed permanent regulations 
or existing requirements imposed by other state and local agencies, but specific measures identified in 
the EIR to address various impacts would not be implemented. 

In addition to an analysis of the No Project Alternative itself, the analysis of Alternative 6 highlights how 
impacts under the No Project Alternative would differ from impacts under the project. Where no differ-
ence is specifically noted, the significance of impacts under the alternative are the same as the impacts 
under the project. 

12.7.1 Introduction 

The No Project Alternative (Alternative 6) assumes that the permanent regulations adopted on or before 
January 1, 2015, will be left in place without supplements or amendments and no additional measures 
to reduce the environmental effects of well stimulation treatments will be adopted. 

PRC Section 3161(b)(3)(A), which had been signed into law in a slightly different form at the time the 
Notice of Preparation was published, states that DOGGR is required to conduct: 

“an environmental impact report (EIR) pursuant to the California Environmental Quality 
Act (Division 13 (commencing with Section 21000)), to provide the public with detailed 
information regarding any potential environmental impacts of well stimulation in the 
state.” 

The No Project Alternative assumes that this EIR is finalized, because it is required by law. However, 
because Senate Bill 4 requires an analysis of “well stimulation in the state” as opposed to any specific 
proposed project, there is no express requirement that DOGGR or other agencies adopt any feasible 
mitigation measures identified in the EIR for identified significant environmental effects. Therefore, the 
No Project Alternative assumes a scenario in which this EIR’s proposed mitigation measures would not 
be adopted or implemented. For those activities over which they have jurisdiction, local authorities 
could and should impose measures that address significant impacts of their own approval actions; how-
ever, it is unknown whether and what measures would be imposed. Therefore, to be conservative, the 
No Project Alternative assumes no additional local measures would be imposed. 
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12.7.2 Analysis of Impacts and Mitigation Measures 

For all issue areas analyzed in the EIR, the type of impacts under the No Project Alternative would be 
similar to those identified, in the absence of mitigation, in the programmatic level analysis in EIR Sections 
10.1 through 10.23 for the project and in EIR Sections 11.1 through 11.23 for the existing Wilmington, 
Inglewood, and Sespe Oil and Gas Fields. 

Feasible mitigation measures that would lessen the impacts of the project are available and are identi-
fied throughout EIR Chapters 10 and 11. Impacts that were identified for the project as being significant 
and unmitigable (Class I), less than significant (Class III), no impact (Class IV), or beneficial (Class V) 
would remain the same under the No Project Alternative. 

The key difference between the project and the No Project Alternative is that under the No Project Alter-
native the mitigation measures identified for significant project impacts would not be implemented. In 
the absence of mitigation, impacts identified as less than significant with mitigation (Class II) for the 
project would become significant and unmitigated (Class I). 

As shown in Table 12.7.3-1, there would be numerous significant impacts under the No Project Alterna-
tive. These include significant and unmitigable impacts (Class I) that would occur under both the project 
and the No Project Alterative and significant impacts for which mitigation is not adopted under the No 
Project Alternative (but which would apply to the project). Some impacts may be double counted 
because they are considered in more than one resource topic (e.g., Transportation and Risk). 

12.7.3 Impact Summary Table for Alternative 6 

Table 12.7.3-1 provides a summary of impacts for the project and specific oil and gas fields for all issue 
areas under Alternative 6. 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

AESTHETICS     

Impact AES-1. Substantially adversely 
affect scenic vistas. 

Class III in existing fields; 

Class I in new areas 

Class III Class III Class III 

Impact AES-2. Substantially alter or 
damage scenic resources. 

Class III in existing fields; 

Class I in new areas 

Class III Class III Class III 

Impact AES-3. Substantially degrade the 
existing visual character or quality of a site 
and its surroundings. 

Class III in existing fields; 

Class I in new areas  

Class III Class III Class III  

Impact AES-4. Create new sources of 
substantial light and glare. 

Class III in existing fields; 

Class I in new areas 

Class III Class III Class III 

AGRICULTURE AND FORESTRY RESOURCES    

Impact AGF-1. Convert Prime Farmland, 
Unique Farmland, or Farmland of Statewide 
Importance (Important Farmland), as 
designated by the Farmland Mapping and 
Monitoring Program, to non-agricultural use 

Class I on or adjacent to Important 
Farmland 

Class IV Class IV Class I 

Impact AGF-2. Conflict with existing zoning 
for agricultural use or with Williamson Act 
contracts 

Class I on land zoned for agricultural use 
or enrolled in Williamson Act contracts 

Class IV Class IV Class I 

Impact AGF-3. Conflict with existing zoning 
for, or cause rezoning of, forest land, 
timberland, or timberland zoned Timberland 
Production 

Class I on land zoned as forestland, 
timberland, or Timberland Production 

Class IV Class IV Class IV 

Impact AGF-4. Result in the loss of forest 
land or conversion of forest land to non-
forest use 

Class I on forest land Class IV Class I Class I 

Impact AGF-5. Directly or indirectly impair 
the use of agricultural land or forest land 

Class I for well stimulation activities on or 
within 1,500 feet of agricultural or forest 
land 

Class IV Class I for well stimulation activities on or 
within 1,500 feet of forest land 

Class I 

AIR QUALITY     

Impact AQ-1. Conflict with or obstruct 
implementation of an applicable air quality 
plan 

Class I (Statewide) 

Class III (in SCAQMD) 

Class III Class III Class III 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact AQ-2. Increase criteria pollutants or 
precursor pollutants to levels that violate an 
air quality standard or contribute 
substantially to an existing or projected air 
quality violation 

Class I Class I Class I Class I 

Impact AQ-3. Expose sensitive receptors to 
substantial pollutant concentrations 

Class I Class I Class I Class I 

Impact AQ-4. Create objectionable odors 
affecting a substantial number of people 

Class I Class I Class I Class I 

BIOLOGICAL RESOURCES – TERRESTRIAL ENVIRONMENT   

Impact BIOT-1: Substantially reduce the 
habitat of a fish or wildlife species 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-2: Cause a fish or wildlife 
population to drop below self-sustaining 
levels 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-3: Substantially reduce the 
number or restrict the range of an 
endangered, rare, or threatened species 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-4: Have a substantial adverse 
effect, either directly or through habitat 
modifications, on any species identified as a 
candidate, sensitive, or special-status 
species in local or regional plans, policies, or 
regulations, or by CDFW or USFWS 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-5: Have a substantial adverse 
effect on any riparian habitat or other 
sensitive natural community identified in local 
or regional plans, policies, regulations, or by 
CDFW or USFWS 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-6: Have a substantial adverse 
effect on federally protected wetlands as 
defined by Section 404, of the Clean Water 
Act (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or 
other means 

Class I or III Class I or III Class I or III Class I or III 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact BIOT-7: Interfere substantially with 
the movement of any native resident or 
migratory fish or wildlife species or with 
established native resident or migratory 
wildlife corridors, or impede the use of native 
wildlife nursery sites 

Class I or III Class III Class III Class I or III 

Impact BIOT-8: Conflict with any local 
policies or ordinances protecting biological 
resources, such as a tree preservation policy 
or ordinance 

Class I or III Class I or III Class III Class I or III 

Impact BIOT-9: Conflict with the provisions of 
an adopted Habitat Conservation Plan, 
Natural Community Conservation Plan, or 
other approved local, regional, or state 
habitat conservation plan 

Class I or III Class I or III Class I or III Class I or III 

Impact BIOT-10: Contribute to global climate 
change and consequent impacts to 
biodiversity 

Class I Class I or III Class I or III Class I or III 

BIOLOGICAL RESOURCES – COASTAL AND MARINE ENVIRONMENT    

Impact BIOCM-1. Substantially affect rare, 
threatened, or endangered coastal/marine 
species or their habitat 

Class III Class III N/A N/A 

Impact: BIOCM-2. Interfere with migration 
or movement of coastal/marine fish or 
wildlife 

Class III Class III N/A N/A 

Impact BIOCM-3. Result in substantial loss 
or alteration of coastal/marine habitat 

Class III Class III N/A N/A 

Impact BIOCM-4. Substantially disrupt or 
affect local coastal/marine biological 
communities or habitats  

Class III Class III N/A N/A 

COASTAL PROCESSES AND MARINE WATER QUALITY  N/A N/A 

Impact CPMWQ-1. Change marine water 
chemical composition with respect to 
known hazardous substances; or the 
measured water temperature, salinity, 
conductivity, or turbidity 

Class I Class I N/A N/A 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CPMWQ-2. Change the velocity or 
direction of ocean currents 

Class I Class I N/A N/A 

Impact CPMWQ-3. Change the velocity or 
direction of coastal and ocean winds 

Class III Class III N/A N/A 

Impact CPMWQ-4. Change the direction, 
size, or period of ocean waves 

Class IV Class IV N/A N/A 

Impact CPMWQ-5. Increase the risk of a 
tsunami 

Class III Class III N/A N/A 

COMMERCIAL AND RECREATIONAL FISHING    

Impact CRF-1. Cause long-term exclusion 
of important commercial and recreational 
fishing areas 

Class III Class III N/A N/A 

Impact CRF-2. Result in substantial 
economic losses to local commercial and 
recreational fishing industries 

Class III Class III N/A N/A 

CULTURAL RESOURCES     

Impact CUL-1. Affect historic-era 
archaeological and built-environment 
resources 

Class I if historic or built-environment 
resources are present 

Class III or Class IV if historic or built-
environment resources are not 
considered significant or are not present 

Class I if historic or built-environment 
resources are present; 

Class III or Class IV if historic or built-
environment resources are not 
considered significant or are not present 

Class I if historic or built-environment 
resources are present; 

Class III or Class IV if historic or built-
environment resources are not 
considered significant or are not present 

Class I if historic or built-environment 
resources are present; 

Class III or Class IV if historic or built-
environment resources are not 
considered significant or are not present 

Impact CUL-2. Affect prehistoric resources Class I if prehistoric resources are 
present 

Class III or Class IV if prehistoric 
resources are not considered significant 
or are not present 

Class I if prehistoric resources are 
present; 

Class III or Class IV if prehistoric 
resources are not considered significant 
or are not present 

Class I if prehistoric resources are 
present; 

Class III or Class IV if prehistoric 
resources are not considered significant 
or are not present 

Class I if prehistoric resources are 
present; 

Class III or Class IV if prehistoric 
resources are not considered significant 
or are not present 

Impact CUL-3. Disturb human remains or 
cultural items, including funerary objects, 
sacred objects, and objects of cultural 
patrimony. 

Class I if human remains or cultural 
items are present 

Class III or Class IV if cultural items are 
not considered significant or are not 
present 

Class IV if human remains are not 
present 

Class I if human remains or cultural 
items are present; 

Class III or Class IV if cultural items are 
not considered significant or are not 
present 

Class IV if human remains are not 
present 

Class I if human remains or cultural 
items are present; 

Class III or Class IV if cultural items are 
not considered significant or are not 
present 

Class IV if human remains are not 
present 

Class I if human remains or cultural 
items are present; 

Class III or Class IV if cultural items are 
not considered significant or are not 
present 

Class IV if human remains are not 
present 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact CUL-4. Affect cultural landscapes. Class I if cultural landscapes are present 

Class III or Class IV if cultural 
landscapes are not considered 
significant or are not present 

Class I if cultural landscapes are 
present; 

Class III or Class IV if cultural 
landscapes are not considered 
significant or are not present 

Class I if cultural landscapes are 
present; 

Class III or Class IV if cultural 
landscapes are not considered 
significant or are not present 

Class I if cultural landscapes are 
present; 

Class III or Class IV if cultural 
landscapes are not considered 
significant or are not present 

PALEONTOLOGICAL RESOURCES     

Impact PALEO-1. Well stimulation treatments 
would destroy or disturb surface or near-
surface significant paleontological resources 

Class I if fossil bearing geologic units are 
present 

Class I if fossil bearing geologic units are 
present; 

Class IV if no fossil bearing units are 
present 

Class I if fossil bearing geologic units are 
present; 

Class IV if no fossil bearing units are 
present 

Class I if fossil bearing geologic units are 
present; 

Class IV if no fossil bearing units are 
present 

ENVIRONMENTAL JUSTICE     

Impact EJ-1. Significant impacts would 
disproportionately affect minority or low-
income populations 

Unknown Unknown Unknown Unknown 

GEOLOGY, SOILS AND MINERAL RESOURCES    

Impact GEO-1. Expose people or 
structures to potential substantial adverse 
effects as a result of rupture of a known 
fault, seismically induced groundshaking, 
and/or ground failure 

Class I Class I Class I Class I 

Impact GEO-2. Result in substantial soil 
erosion or the loss of topsoil 

Class I Class I Class I Class I 

Impact GEO-3. Be located on a geologic 
unit or soil that is unstable and result in on- 
or off-site landslide, lateral spreading, 
subsidence or collapse 

Class I Class III Class III Class I 

Impact GEO-4. Be located on expansive 
soil creating substantial risks to life or 
property 

Class III Class III Class III Class III 

Impact GEO-5. Have soils incapable of 
adequately supporting the use of septic 
tanks or alternative wastewater disposal 
systems 

Class IV Class IV Class IV Class IV 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GEO-6. Result in the loss of 
availability of known mineral resource loss 
of a locally important mineral resource 
recovery site delineated on a local general 
plan, specific plan or other land use plan 

Class I or III Class III Class III Class III 

Impact GEO-7. Cause an induced seismic 
event including ground shaking and ground 
failure 

Class III Class III Class III Class III 

GREENHOUSE GAS EMISSIONS     

Impact GHG-1. Generate greenhouse gas 
emissions that may have a significant 
impact on the environment 

Class I Class I Class I Class I 

Impact GHG-2. Conflict with an applicable 
plan, policy or regulation adopted for the 
purpose of reducing the emissions of 
greenhouse gases 

Class I Class III Class I Class III 

HAZARDS AND HAZARDOUS MATERIALS    

Impact HAZ-1. Release Hhazardous 
materials associated with well stimulation 
fluids could be released into the environment 
from a spill or leak 

Class I Class I Class I Class I 

GROUNDWATER RESOURCES     

Impact GW-1. Cause or contribute to 
overdraft conditions 

Class I Class I Class I Class III 

Impact GW-2. Lower groundwater levels 
through pumping, resulting in significant 
and unreasonable inelastic land subsidence 
or significant and unreasonable impacts to 
nearby water wells or interconnected 
surface water 

Class I Class I Class I Class III 

Impact GW-3. Adversely impact 
groundwater quality through surface spills 
or leaks during well stimulation 

Class I Class I Class I Class I 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact GW-4. Migration of well stimulation 
fluids or formation fluids including gas to 
protected groundwater through non-existent 
or ineffective annular well seals 

Class I Class I Class I Class I 

Impact GW-5. Migration of well stimulation 
fluids or formation fluids including gas to 
protected groundwater through damaged or 
improperly abandoned wells  

Class I Class I Class I Class I 

Impact GW-6. Improper disposal of 
flowback in injection wells could potentially 
impact groundwater quality 

Class I Class I Class I Class I 

Impact GW-7: Inability to identify specific 
impacts to groundwater quality from well 
stimulation activities 

Class I Class I Class I Class I 

SURFACE WATER RESOURCES     

Impact SWR-1. Violate water quality 
standards or waste discharge requirements, 
provide substantial additional sources of 
polluted runoff, or otherwise substantially 
degrade or diminish surface water quality. 

Class I Class I Class I Class I 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Class I Class I Class I Class I 

Impact SWR-3. Substantially diminish 
surface water quantity. 

Class I Class I Class I Class I 

Impact SWR-4. Create flood hazard by 
substantially altering existing drainage 
patterns, substantially increasing the rate 
or amount of surface runoff, impeding or 
redirecting flood flows, or exposing people 
or structures to flooding.  

Class I Class I Class I Class I 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

LAND USE AND PLANNING     

Impact LU-1. Preclude existing or permitted 
land uses, or create a disturbance that 
would diminish the function of land uses. 

Class I Class I Class I Class III 

Impact LU-2. Physically divide an 
established community. 

Class III Class IV Class IV Class IV 

Impact LU-3. Conflict with applicable land 
use plans, policies, programs, ordinances 
or other land use regulations of agencies 
with jurisdiction over a project adopted for 
the purpose of avoiding or mitigating an 
environmental effect. 

Class I Class I Class I Class I 

NOISE AND VIBRATION     

Impact NOI-1. Cause exposure of persons 
to or generation of excessive noise levels 
or a substantial increase in ambient noise 
levels 

Class I Class I Class I Class I 

Impact NOI-2. Cause exposure of persons 
to or generation of excessive groundborne 
vibration 

Class III Class III Class III Class III 

POPULATION AND HOUSING     

Impact POP-1. Induce substantial 
population growth 

Class III  Class III  Class III Class III 

Impact POP-2. Displace substantial 
numbers of people or existing housing, 
necessitating the construction of 
replacement housing elsewhere 

Class I Class IV Class III Class III 

PUBLIC SERVICES     

Impact PUB-1. Require new or physically 
altered governmental facilities in order to 
maintain acceptable service ratios, 
response times, or to other performance 
objectives for fire, police, or schools 

Class I for Increased Need for Fire or 
Police Services Due to Project Activities 

Class III for Increased Need for Public 
Services Due to Population Growth 

Class I Class I Class I 
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Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

RECREATION     

Impact REC-1. Well stimulation treatment 
activities would increase the usage of 
recreation areas or facilities which would 
rResult in the physical deterioration of 
recreational resources 

Class III Class III Class III Class III 

Impact REC-2. Well stimulation treatment 
activities would cCause disruptions in 
designated recreation areas 

Class I Class I Class I Class III 

RISK OF UPSET / PUBLIC AND WORKER SAFETY    

Impact RSK-1. Create a hazard to the 
public or environment through crude oil 
transport and reasonably foreseeable 
accidents and releases 

Class I Class I Class I Class I 

Impact RSK-2. Create a hazard to the 
public, workers, or environment through a 
reasonably foreseeable accidental release 
hazardous materials due to a hose leak or 
connection leak while pumping 
well stimulation treatment fluids 

Class I Class I Class I Class I 

Impact RSK-3. Substantially increase the 
potential for major oil spills due to ship 
groundings and collisions 

Class III Class III Class III Class III 

Impact RSK-4. Create a hazard to the public, 
workers, or environment through a 
reasonably foreseeable accidental pressure 
changes during flowback activity caused by 
blocked pump discharge, sudden change in 
downhole condition, or human error 

Class I Class I Class I Class I 

Impact RSK-5. Generate risks to public 
safety by causing a flammable atmosphere 
in the flowback tank 

Class I Class I Class I Class I 

Impact RSK-6. Substantially increase risks 
to public safety by exposing the public to 
accidental crude oil or produced gas 
releases from pipelines 

Class I Class I Class I Class I 



Analysis of Oil and Gas Well Stimulation Treatments in California 
12. ENVIRONMENTAL ANALYSIS OF THE ALTERNATIVES 

June 2015 12.7-12 Final EIR 

Table 12.7.3-1. Summary of Impacts and Mitigation Measures for Alternative 6 

  Specific Oil and Gas Fields 

Impact Project Wilmington Inglewood Sespe 

Impact RSK-7. Expose workers and public 
to hazardous levels of airborne silica during 
the use of proppant 

Class I Class I Class I Class I 

TRANSPORTATION AND TRAFFIC     

Impact TR-1. Generate additional truck 
traffic and disrupt traffic operations 

Class I outside of existing fields in Study 
Regions 1-5 where 10 or more wells are 
drilled by a single applicant within 1 
square mile 

Class III in existing fields and Study 
Region 6 

Class III Class III Class III 

Impact TR-2. Inadvertently damage road 
rights-of-way 

Class I (as above for TR-1) 

Class III (as above for TR-1) 

Class III Class III Class I in City of Fillmore 

Impact TR-3. Cause traffic safety hazards 
for vehicles, bicyclists, and pedestrians  

Class I (as above for TR-1) 

Class III (as above for TR-1) 

Class III Class III Class III 

Impact TR-4. Transport hazardous 
materials 

Class I Class I Class I Class I 

Impact TR-5. Change air traffic patterns Class IV if no airports nearby Class III Class III Class IV 

Impact TR-6. Temporarily interfere with 
emergency response 

Class I (as above for TR-1) 

Class III (as above for TR-1) 

Class III Class III Class III 

UTILITIES AND SERVICE SYSTEMS     

Impact UTL-1. Adversely affect utilities and 
service systems due to population growth 
from project-related development 

Class III Class III Class III Class III 

Impact UTL-2. Require new or expanded 
electrical or natural gas infrastructure 

Class III Class III Class III Class III 

Impact UTL-3. Exceed existing municipal 
wastewater treatment provider capacities 

Class I Class I Class I Class I 

Impact UTL-4. Exceed permitted solid 
waste capacity of landfills 

Class I Class I Class I Class I 
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13. Cumulative Impact Analysis 

13.1 Introduction 

Under CEQA, “a cumulative impact consists of an impact which is created as a result of the combination 
of the project evaluated in the EIR together with other projects causing related impacts” (State CEQA 
Guidelines Section 15130(a)(1)). An EIR must discuss cumulative impacts if the incremental effect of a 
project is “cumulatively considerable” (State CEQA Guidelines Section 15130(a)). Such analysis requires a 
determination as to whether the combined impact of all projects considered together is cumulatively 
significant and, if it is, whether the incremental effect of the project is “cumulatively considerable” (State 
CEQA Guidelines Section 15064(h)(1)). If the combined cumulative impact is not significant, the EIR must 
briefly explain why the impact is not significant and is not discussed in detail (State CEQA Guidelines Sec-
tion 15130(a)(2)). A project’s contribution to a significant cumulative impact is cumulatively consider-
able if its incremental effects “are significant when viewed in connection with the effects of past proj-
ects, the effects of other current projects, and the effects of probable future projects” (State CEQA 
Guidelines Section 15065(a)(3)). As related to “probable future projects,” CEQA directs a Lead Agency to 
consider those projects that are “reasonably foreseeable” (State CEQA Guidelines Section 15355(b)); a 
Lead Agency is not required to evaluate potential future impacts, cumulatively or otherwise, that are too 
speculative to analyze (State CEQA Guidelines Section 15145). “Cumulative impacts can result from indi-
vidually minor but collectively significant projects taking place over a period” (State CEQA Guidelines 
Section 15355(b)). 

Both the severity of impacts and the likelihood of their occurrence are to be reflected in the discussion 
of cumulative impacts, “but the discussion need not provide as great detail as is provided for the effects 
attributable to the project alone.” The discussion of cumulative impacts “should be guided by the stand-
ards of practicality and reasonableness, and should focus on the cumulative impact to which the identi-
fied other projects contribute rather than the attributes of other projects which do not contribute to the 
cumulative impact” (State CEQA Guidelines Section 15130(b)). 

An adequate discussion of significant cumulative impacts must include either a list of past, present, and 
probable future projects producing related or cumulative effects or a summary of projections from an 
adopted local, regional, or statewide plan, related planning document, or related environmental docu-
ment that describes conditions contributing to the cumulative effect (State CEQA Guidelines Section 
15130(b)(1)). 

This cumulative analysis uses both the project list and plan/projection approaches following the State 
CEQA Guidelines as addressed above. The project lists presented in the following tables (Tables 13-1 
through 13-12) were compiled using county, city, and federal level searches for all projects included 
within the parameters described below. The number of search results obtained and the amount of detail 
acquired about each project varies due to the extent of information made available by each agency. 

Geographic Scope 

The geographic scope within which the list of projects was determined included the six jurisdictional 
DOGGR Districts (e.g., the EIR’s Study Regions) designated by the Department of Conservation, which 
encompass the entire State of California. Within each District, a search was conducted for each county 
and city that contains current or projected oil and gas development. Counties that do not have current 
or projected oil and gas development were excluded from the search, as they are not within the scope 
of this EIR, as outlined in EIR Section 9.2 (Overall Approach to the Environmental Review Analysis, Envi-
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ronmental Assessment Methodology of the Programmatic Level Analysis). All counties within the Mon-
terey Formation basin are within the scope of this EIR. The search was also extended to include projects 
under the jurisdiction of federal land management agencies, including the U.S. Forest Service and the 
Bureau of Land Management. 

Each resource analyzed will consider the appropriate geographic scope for that resource, due to the dif-
ferent nature and extent of the different resource areas impacted. 

Timeframe 

The timeframe of past, present, and probable future projects was determined as follows: 

 Past Projects. Existing projects as of November 15, 2013 (the time that the EIR’s Notice of Publication 
was published, which, pursuant to CEQA, reflects the EIR’s “baseline,” or “Existing Conditions” setting 
(State CEQA Guidelines Section 15125(a)). 

 Present Projects. Projects that are either in construction, or have been approved for construction and 
operation as of November 15, 2013. 

 Probable Future Projects. Projects with a complete development permit application by November 15, 
2013, and which have begun their environmental review process. 

Also considered were projections for future oil and gas development over a 27-year period, as provided 
by Industry representatives, and population projections out to 2040 for the counties within the scope of 
this EIR, as provided by the Department of Finance. 

Type and Scale 

The projects and projections considered in this cumulative analysis are further broken down in two cate-
gories: oil and gas development; and other applicable cumulative projects. The criteria used to deter-
mine the projects included in each category are described below. 

Oil and Gas Development. Oil and gas development under the jurisdiction of counties, federal land 
management agencies, and DOGGR are included in this section. Projects include oil and gas wells as well 
as oil and gas production and distribution infrastructure and facilities. Many of the oil and gas well proj-
ects included in this list will overlap with wells under the jurisdiction of DOGGR. DOGGR has regulatory 
oversight for below ground oil and gas activity, as well as some surface activities relating to the oil and 
gas activities it authorizes; however, in many cases the surface development of these wells is primarily 
or exclusively under the jurisdiction of local governments or federal land management agencies. The 
surface development activities are included in the cumulative lists of projects. Drilling projects under 
review or recently reviewed by DOGGR are also included in the lists. Additionally, probable future oil 
and gas production in California, as provided by Industry representatives, is presented in EIR Section 
7.3.8 and is considered as probable future development in the cumulative analyses herein. 

Other Applicable Cumulative Projects. Other major projects producing related or cumulative effects, 
including large surface area disturbance, noise, air pollution, greenhouse gas emissions, water pollution, 
the use of hazardous materials, and/or high water usage, are included in this section. These projects 
include development projects, resource extraction activities, power generating facilities, renewable and 
non-renewable energy projects, large-scale infrastructure, agricultural operations, and large-scale trans-
portation projects. Residential and commercial development are considered by use of the population 
projections presented in EIR Section 13.2.3. 
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13.2 Cumulative Projects and Projections 

13.2.1 List of Projects for Cumulative Analysis 

Tables 13.2-1 through 13.2-12 provide information about each project considered in the cumulative 
analysis, including its name, description, location, and status as well as the source from which this infor-
mation was obtained. Cumulative water use from agriculture throughout California is identified in EIR Sec-
tion 13.2.2. The population projections used for predicting foreseeable cumulative development levels 
are also discussed in EIR Section 13.2.3. 
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Study Region 1 

Table 13.2-1. Oil and Gas Projects – Study Region 1 

Project Name  Description Location Status Source 

John Wayne Airport New Jet Fuel 
Pipeline and Tank Project 

5-mile jet fuel pipeline Public streets in Tustin and Irvine, 
Orange County 

Environmental review OCPW, 2014 

Calnev Pipeline 233-mile expansion project North Colton Terminal in Colton, San 
Bernardino County to the Bracken 
Junction near the McCarran International 
Airport in Las Vegas, NV 

Environmental review SBCP, 2014a  

 

Table 13.2-2. Other Applicable Cumulative Projects – Study Region 1 

Project Name  Description Location Status Source 

High Speed Rail 800-mile electric-powered high-speed train San Francisco to San Diego  Environmental review CHSRA, 2014  

White Knob/White Ridge Limestone 
Quarries Expansion Project 

190-acre quarry expansion project 6 miles southwest of Lucerne Valley and 8 
miles northwest of Big Bear Lake, San 
Bernardino, County 

Environmental review SBCP, 2014b  

McCoy Solar Energy Project 750 MW PV solar project 13 miles northwest of Blythe, Riverside 
County 

Environmental review BLM, 2014 

Alamitos Energy Center 700 MW natural gas power plant Long Beach, Los Angeles County Environmental review CEC, 2014 

Desert Harvest Solar Project 150 MW PV solar project 6 miles north of Desert Center, Riverside 
County 

Approved BLM, 2014 

Abengoa Mojave Solar Power Plant 250 MW solar thermal parabolic trough 
project 

Barstow, San Bernardino County Approved BLM, 2014 

Soda Mountain Solar Project  350 MW PV solar project 6 miles southwest of Bakersfield, San 
Bernardino County 

Environmental review BLM, 2014 

Mule Mountain III Solar Project 250 MW solar power tower project Mule Mountains, Riverside County Environmental review BLM, 2014 

Genesis Solar Project 300 MW parabolic trough solar project Chuckwalla Valley, Riverside County Environmental review BLM, 2014 

Desert Sunlight Solar Project 550 MW PV solar project 2 miles north of Desert Center, Riverside 
County 

Under construction BLM, 2014 

AES Huntington Beach Generating 
Station Project 

450 MW natural gas power plant Huntington Beach, Los Angeles County Environmental review CEC, 2014 

Blythe Solar Power project 250 MW concentrated solar thermal electric 
power plant 

3 miles south of Blythe, Riverside 
County 

Under construction CEC, 2014 
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Table 13.2-2. Other Applicable Cumulative Projects – Study Region 1 

Project Name  Description Location Status Source 

Rice Solar Energy Project 150 MW concentrated solar power (power 
tower) plant 

Rural area of northeastern Riverside 
County 

Under construction CEC, 2014 

Palen Solar Power Project 250 MW concentrated solar thermal electric 
power plant 

10 miles east of Desert Center, 
Riverside County 

Environmental review CEC, 2014 

Sun Valley Energy Project Power Plant 500 MW natural gas power plant Menifee, Riverside County Environmental review CEC, 2014 

Silverado Power West 172 MW PV solar project Western portion of the Antelope Valley, 
Los Angeles County 

Environmental review LACDRP, 2014 

Antelope Valley Solar 650 MW PV solar project Antelope Valley, Los Angeles County Under construction LACDRP, 2014 

Solar Ranch One 230 MW PV solar project Antelope Valley, Los Angeles County Under construction LACDRP, 2014 

Granite Construction Co. Amendment to existing CUP for a 140-acre 
surface mine to allow a 50-year extraction 
and processing period from 2010 to 2060 

Pearblossom, Los Angeles County Approved LACDRP, 2014 

Big Rock Creek Surface Mine New 284.5-acre aggregate mine Pearblossom, Los Angeles County Environmental review LACDRP, 2014 

Study Region 2 

Table 13.2-3. Oil and Gas Projects – Study Region 2 

Project Name  Description Location Status Source 

Seneca 2012 Pipeline Relocation Project Relocate select lines along existing roads 
and relocate old swing tanks to a centralized 
treating facility with newer & safer tanks 

Sespe Oil Field, Ventura County Environmental review USDA FS, 
2014a 

Seneca 2013 Pipeline Relocation Project Re-issuing special use permit for 6-mile gas 
pipeline and relocation of 1640-foot segment 

Sespe Oil Field, Ventura County Environmental review USDA FS, 
2014b 

Seneca Pipeline Renewal Project Re-issuing of special use permit for 
1.35-mile gas pipeline 

Sespe Oil Field, Ventura County Environmental review USDA FS, 
2014c 

Application for Permit to Drill in the 
Sespe Oil Field 

Eight new wells on four separate existing 
well pads, 7,960 feet of new pipelines, 
installation of a 400-barrel welded emer-
gency tank, a transfer pump, three pressure 
vessels, and master headers 

Sespe Oil Field, Ventura County Environmental review USDA FS, 
2014d 

Venoco, Inc. Re-entering of 2 existing wellbores, drilling of 
3 new wells, plugging and abandoning of 3 
idle wells 

Oxnard, Ventura County  Environmental review VCPD, 2014 
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Table 13.2-3. Oil and Gas Projects – Study Region 2 

Project Name  Description Location Status Source 

Dos Cuadros Offshore Resources 
(DCOR) 

Drilling three test oil wells at two existing 
sites to determine the commercial viability of 
reactivating the Modelo Area of the Piru Oil 
Field. 

Piru, Ventura County Environmental review VCPD, 2014 

R C T Oil and Gas, Inc. Drilling of 12 oil and gas exploratory wells on 
4 existing well pad sites. 

Simi Valley, Ventura County  Environmental review VCPD, 2014 

Vintage Petroleum, Inc. Renewal of conditional use permit for 
another 30 years and drilling of 18 new 
wells. 

OakviewOjai, Ventura County Environmental review VCPD, 2014 

Mirada Petroleum Corporation Modification to existing conditional use 
permit to include the drilling of 3 additional 
wells and one re-drill 

OjaiOakview, Ventura County  Environmental review VCPD, 2014 

 

Table 13.2-4. Other Applicable Cumulative Projects – Study Region 2 

Project Name  Description Location Status Source 

Pacific Rock Inc. Modification to conditional use permit for 
expansion of a hard rock mining operation 
and processing facility  

3 miles northwest of Lake Sherwood, 
Ventura County  

Environmental review VCPD, 2014 

Sand and Gravel Mining Expansion 48-acre expansion of existing 134-acre sand 
and gravel mining operation 

South of Grimes Canyon, Ventura County Environmental review VCPD, 2014 

Study Region 3 

Table 13.2-5. Oil and Gas Projects – Study Region 3 

Project Name  Description Location Status Source 

North Garey Oil 56 new oil and gas wells Garey, Santa Barbara County Environmental review SBCPDD, 
2014a 

Pacific Coast Energy Company-Orcutt 
Hill Enhancement Plan 

Expansion of 96 new wells to an existing 
operation 

Solomon Hills, south of Orcutt, Santa 
Barbara County 

Environmental review SBCPDD, 
2014b 

Foxen Petroleum Pipeline Crude oil pipeline system Along Foxen Canyon Road, northwest of 
Sisquoc 

Environmental review SBCPDD, 
2014c 
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Table 13.2-5. Oil and Gas Projects – Study Region 3 

Project Name  Description Location Status Source 

Southern California Gas Storage 
Enhancement Project 

4 new gas wells at La Goleta Storage Field Goleta, Santa Barbara County Environmental review SBCPDD, 
2014d 

Revised PRC 421 Recommissioning 
Project 

Recommission State Lease 421 for oil 
production from an existing shoreline well 
(Well No. 421-2) with processing at the 
existing Ellwood Onshore Facility and 
decommission Well No 421-1 

Ellwood Oil and Gas Field, Goleta, 
Santa Barbara County 

Final environmental 
review decision 
making pending as of 
November 2014 

CSLC, 2014 

Price Canyon Oilfield Project 450 new well expansion to existing oil and 
gas field 

Northeast of the Pismo Beach, San Luis 
Obispo County 

Environmental review SLOCPBD, 
2014a 

Porter Minor Use Permit 4 exploratory oil/gas wells on two existing 
pads 

North of Santa Maria, San Luis Obispo 
County 

Environmental review SLOCPBD, 
2014b 

 

Table 13.2-6. Other Applicable Cumulative Projects – Study Region 3 

Project Name  Description Location Status Source 

Lompoc Wind Energy Project 98 MW wind project 4 miles southwest of Lompoc, Santa 
Barbara County 

Under construction SBCPDD, 
2014e 

Santa Margarita Quarry Expansion Expansion of an 85-acre existing surface 
mine 

3 miles northeast of Santa 
Margarita, CA, San Luis Obispo County  

Environmental review  SLOCPBD, 
2014c 

Las Pilitas Quarry 41-acre surface mine  3 miles north of Santa Margarita, CA, 
San Luis Obispo County 

Environmental review SLOCPBD, 
2014d 

Pankey Reclamation Project 43-acre sand and gravel mine 2 miles north of San Miguel, CA, San 
Luis Obispo County 

Environmental review SLOCPBD, 
2014e 

California Valley Solar Ranch 250 MW PV solar project Carrizo Plain, San Luis Obispo County Final Permitting/
Construction 

SLOCPBD, 
2014f 

Topaz Solar Project 550 MW PV solar project Carrizo Plain, San Luis Obispo County Under Construction SLOCPBD, 
2014g 

Stonewall Quarry 33-year extension of permit for 53-acre 
surface mine 

2 miles northeast of Soledad, Monterey 
County 

Active, Environmental 
review for extension 

MCRMA, 2014  

California Flats Solar 280 MW PV solar project 4 miles southeast of Parkfield, Monterey 
County 

Environmental review MCRMA, 2014 
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Study Region 4 

Table 13.2-7. Oil and Gas Projects – Study Region 4 

Project Name  Description Location Status Source 

Kern County Zoning Ordinance for Oil 
and Gas Local Permitting 

Oil and gas well development encompassing 
83 active oil fields 

All unincorporated areas of Kern County 
within the San Joaquin Valley 

Environmental 
Review 

KCPCDD, 
2014a 

Alon Refinery Expansion of existing 422-acre refinery 
project.  

Northwest of Bakersfield, Kern County Environmental 
Review 

KCPCDD, 
2014b 

NW1/4, Section 5, T26S, R19E, MDB&M One exploratory oil and gas well Unincorporated western Kern County Unknown DOGGR, 2013 

Southeast Lost Hills Section 1 Project One exploratory oil and gas well 6.5 miles south of Lost Hills, Kern 
County 

Unknown DOGGR, 2013 

SW1/4, Section 13, T25S, R18E, 
MDB&M 

One exploratory oil and gas well Unincorporated western Kern County Unknown DOGGR, 2013 

Occidental of Elk Hills, Inc. Non-Unit Ten oil and gas wells on five well pad 
locations 

Unincorporated western Kern County Unknown DOGGR, 2013 

Precious Earth #1-2 One exploratory oil and gas well Unincorporated northwestern Kern 
County. 

Unknown DOGGR, 2013 

Kuhn Trust #1-14 Three exploratory oil and gas wells. 5.89 miles northeast of Buttonwillow, 
Kern County 

Unknown DOGGR, 2013 

North Antelope Hills Two exploratory oil and gas wells 12.83 miles southwest of the Lost Hills 
community, Kern County 

Unknown DOGGR, 2013 

Barrel Valley Construct five exploratory oil and gas well 
pads and drill three exploratory oil and gas 
wells from each of the five locations 

24.9 miles northwest of the Lost Hills 
community, Kern County 

Unknown DOGGR, 2013 

SE1/4, Section 11, T30S, R29E, 
MDB&M 

One exploratory oil and gas well 11 miles east southeast of Bakersfield, 
Kern County 

Unknown DOGGR, 2013 

Daniel No.1 One exploratory oil and gas well 9.30 miles northwest of the Wasco 
community, Kern County 

Unknown DOGGR, 2013 

Galatea 845Z-8 One exploratory oil and gas well 7.88 miles southwest of Lost Hills, Kern 
County 

Unknown DOGGR, 2013 

Diatomite & North Midway Sunset 
Development 

Expansion of Underground Injection Control 
project including the continued exploration, 
development, production, recovery and 
processing of oil and gas reserves at the 
North Midway Sunset Oilfield 

Unincorporated portion of Western Kern 
County 

Unknown DOGGR, 2013 

Bear #6 and #7 Two exploratory oil and gas wells North central Kern County Unknown DOGGR, 2013 
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Table 13.2-7. Oil and Gas Projects – Study Region 4 

Project Name  Description Location Status Source 

Section 31 and 32, T25S, R19E, MD 
B&M 

Two exploratory oil and gas wells 25 miles south of Avenal, and 60 miles 
northwest of Bakersfield, Kern County 

Unknown DOGGR, 2013 

Boswell Project Construct two new well sites and drill two 
exploratory wells on each site 

7 miles east of Taft, southwestern Kern 
County 

Unknown DOGGR, 2013 

B&J CM-11 and B&J CM-12 Two new oil and gas wells on existing pads Northwest of Bakersfield, Kern County Unknown DOGGR, 2013 

835G-1 (Cassini) One exploratory oil and gas well South Belridge Oil Field, Kern County Unknown DOGGR, 2013 

Central Point 94X One new oil and gas well within existing oil 
field 

Kern River Oil Field, Kern County Unknown DOGGR, 2013 

Three Amigos 18 exploratory oil and gas wells and sites 5 miles northwest of Bakersfield, Kern 
County 

Unknown DOGGR, 2013 

19Z Diatomite Development Project Modification of the existing October 2008 
19Z Cyclic Steam project permit  

1.25 miles west of McKittrick, western 
Kern County 

Unknown DOGGR, 2013 

Aera Citrus 1 One exploratory oil and gas well 4.75 miles south of the Lost Hills 
community, northwestern Kern County 

Unknown DOGGR, 2013 

Jackson and Perkins 27-3H One new oil and gas well from an existing 
pad site 

North Shafter Oil Field, Kern County Unknown DOGGR, 2013 

High Valley Geothermal Exploration 
Project 

6 news exploratory geothermal wells Lake County Unknown DOGGR, 2013 

Mel 1 One exploratory oil and gas well Northwest of Bakersfield, Kern County Unknown DOGGR, 2013 

Daniel No. 2 One exploratory oil and gas well 10 miles northwest of Wasco, 
northwestern Kern County 

Unknown DOGGR, 2013 

Century CUSA 35-1 One exploratory oil and gas well 5 miles south of Bakersfield, Kern County Unknown DOGGR, 2013 

Titan (851D-4) Exploratory Oil and Gas 
Well 

One exploratory oil and gas well South Belridge Oil Field Unknown DOGGR, 2013 

Charles Wiggins et al. No. 1 One exploratory oil and gas well Southwest of the intersection of Hwy 46 
and Gun Club Road, Kern County 

Unknown DOGGR, 2013 

Patricia McKellar et al. No. 1 One exploratory oil and gas well Semitropic Oil Field, Kern County Unknown DOGGR, 2013 

Vintage 7-14H and 8-14H Drilling of two oil and gas wells Just outside of North Shafter Field, 
Shafter, Kern County. 

Unknown DOGGR, 2013 

Little Bear 314-5H One exploratory oil and gas well Southwestern Kern County Unknown DOGGR, 2013 

William Elliot 75-5 One exploratory oil and gas well Semitropic Oil Field, Kern County Unknown DOGGR, 2013 

Fulwyler 82-15AH One exploratory oil and gas well Semitropic Oil Field, Kern County Unknown DOGGR, 2013 
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Table 13.2-7. Oil and Gas Projects – Study Region 4 

Project Name  Description Location Status Source 

Paladin 1-25 One exploratory oil and gas well Semitropic Oil Field, Kern County Unknown DOGGR, 2013 

Gooselake 1-4 One exploratory oil and gas well 9 miles southwest of Wasco in 
northwestern Kern County 

Unknown DOGGR, 2013 

North Shafter Project 2 new oil and gas wells and 2 new 
exploratory wells 

1.16 miles east of Wasco, Kern County Unknown DOGGR, 2013 

Brooks 811A-4 One exploratory oil and gas well Northwest of Bakersfield, Kern County Unknown DOGGR, 2013 

825C-20 One exploratory oil and gas well South Belridge Oil Field, Kern County Unknown DOGGR, 2013 

Mortgage 811D-15  One exploratory oil and gas well Northwest of Bakersfield, Kern County Unknown DOGGR, 2013 

Patricia McKellar et al. No. 2 Exploratory 
Oil and Gas Well Project 

One new exploratory well 7.2 miles southwest of Wasco, Kern 
County 

Unknown DOGGR, 2013 

Rancho Grande Project 8 exploratory oil and gas wells 28 miles south of Bakersfield, Kern 
County 

Environmental 
Review 

DOGGR, 2013 

Bloemer and Kirschenman Oil Well Project Construction of six well sites with one new 
oil well on each pad 

2.9 miles northeast of Edison in central 
Kern County, California 

Environmental Review DOGGR, 2013 

McDonald Anticline Project Drilling of 10 new oil wells in the McDonald 
Anitcline Oil Field 

Section 20, Township 28 South, Range 
20 East MDBM of the USGS Carneros 
Rocks 7.5-minute quadrangle map. 

Environmental 
Review 

DOGGR, 2013 

 

Table 13.2-8. Other Applicable Cumulative Projects – Study Region 4 

Project Name  Description Location Status Source 

Orosi Rock Project Surface mine expansion project East Orosi, Tulare County Environmental review TCRMA, 2014 

Hydrogen Energy California Power Plant 
Project 

 390 MW integrated gasification combined 
cycle power generating facility 

7 miles west of Bakersfield, Kern 
County 

Environmental review CEC, 2014  

Ridgecrest Solar Power Project 250 MW solar thermal electric power 
generating facility 

5 miles southwest of Ridgecrest, Kern 
County 

Environmental review CEC, 2014 

Great Valley Solar Project 150 MW PV solar project Atwell Island Demonstration Area, 
Alpaugh, Tulare County 

Environmental review BLM: BFO, 
2014a 

Maricopa Sun Solar Complex Project 6,045-acre, 700 MW solar PV facility; 
additional 2,960 acres for future solar 
expansion 

Bakersfield, Kern County Approved, not yet 
constructed 

KCPCDD, 
2014b 
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Table 13.2-8. Other Applicable Cumulative Projects – Study Region 4 

Project Name  Description Location Status Source 

Lehigh Alternative Fuels Project 110-acre facility for burning alternative 
waste-derived fuels 

Tehachapi, Kern County Environmental review KCPCDD, 
2014b 

Fremont Valley Preservation Project 4,806-acre, 1,008 MW solar PV facility Eastern Kern County Environmental review KCPCDD, 
2014b 

Caliente Sand and Mineral Project 30-acre expansion to existing surface mining 
operation 

Southeast of Bakersfield, Kern County Environmental review KCPCDD, 
2014b 

Beacon Photovoltaic Project 2,298-acre, 250 MW solar PV facility California City, Kern County Environmental review KCPCDD, 
2014b 

Avalon Wind Energy Project 7,369-acre, 300 MW solar PV facility Mojave Desert, Kern County Environmental review KCPCDD, 
2014b 

Alta Infill II Wind Energy Project 9,780-acre, 758 MW wind project Tehachapi Wind Resource Area, Kern 
County 

Environmental review KCPCDD, 
2014b 

Rosamond Solar Array Project 1,177-acre, 155 MW solar PV facility Rosamond, Kern County Environmental review KCPCDD, 
2014b 

Oro Verde Solar Project 1,500-4,000-acre, 450 MW solar PV facility Edwards AFB, Kern County Environmental review KCPCDD, 
2014b 

Kern Solar Ranch Project 14,400-acre, 1GW solar PV facility Blackwells Corner, Kern County Under Construction KCPCDD, 
2014b 

HECA (Hydrogen Energy California)  390 MW integrated gasification combined 
cycle power plant 

Elk Hills Oilfield, Kern County Environmental 
Review 

CEC, 2014  

Ridgecrest Solar Thermal 250 MW, 1,440-acre solar thermal power 
generating facility 

Ridgecrest, Kern County Environmental 
Review 

CEC, 2014 

Study Region 5 

Table 13.2-9. Oil and Gas Projects – Study Region 5 

Project Name  Description Location Status Source 

Pacific Rock Inc. Modification to conditional use permit for 
expansion of a hard rock mining operation 
and processing facility  

3 miles northwest of Lake Sherwood, 
Ventura County  

Environmental review VCPD, 2014 

Kingmaker South Two new oil and gas on two separate well 
sites. 

7 miles northwest of Alpaugh in 
southeastern Kings County 

Unknown DOGGR, 2013 
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Table 13.2-9. Oil and Gas Projects – Study Region 5 

Project Name  Description Location Status Source 

Kingmaker North Four new oil and gas on four separate well 
sites. 

3.09 miles south-southwest of Stratford 
in central Kings County 

Unknown DOGGR, 2013 

Jaguar Project Two exploratory oil and gas wells 2.86 miles northeast of Kettleman City 
in Kings County 

Unknown DOGGR, 2013 

Zodiac #1-10 One exploratory oil and gas well 3.0 miles northeast of Kettleman City in 
Kings County 

Unknown DOGGR, 2013 

Zodiac #4-9 One exploratory oil and gas well 2.4 miles northeast of Kettleman City in 
Kings County 

Unknown DOGGR, 2013 

 

Table 13.2-10. Other Applicable Cumulative Projects – Study Region 5 

Project Name  Description Location Status Source 

Tranquility Solar Generating Facility 3800-acre, 400 MW solar generating facility Southwest of Tranquility, Fresno 
County 

Approved FCPLUD, 2014  

Riverbend Sand and Gravel Project 619-acre aggregate mine Southeast of Sanger, Fresno County Environmental review FCPLUD, 2014 

Carmelita Aggregate Mine 900-acre aggregate mine East of Sanger, Fresno County Approved FCPLUD, 2014 

Jesse Morrow Mountain Mine and 
Reclamation Project 

824-acre aggregate mining, processing, and 
distribution facility 

East of Sanger, Fresno County Environmental review FCPLUD, 2014 

Mendota Solar Generating Facility 1,890-acre, 200 MW solar power plant Mendota, Madera County  Approved FCPLUD, 2014 

Golden Trout Project One exploratory oil and gas well Southwest of Cocoran, central Kings 
County 

Unknown DOGGR, 2013 

Snellings Tailings Project 409-acre dredge tailings removal project Snelling, northeastern Merced County  Approved MCPCDD, 
2014 

Wasatch 1 One exploratory oil and gas well. Southwest of Cocoran, Central Kings 
County 

Unknown DOGGR, 2013 

Leo/Vega Solar Project  1,009-acre, 150 MW solar PV power plant Southwestern Merced County adjacent 
to I-5. 

Approved MCPCDD, 
2014 

Wright Solar Park 1600-acre, 200 MW solar PV power plant Western Merced County Environmental review MCPCDD, 
2014 

Don Chapin Concrete Batch Plant 
Project 

26.9-acre project for the delivery and storage 
of materials, concrete mixing  

Volta, west-central Merced County  Environmental review MCPCDD, 
2014 

Sumpter Project Mine and Reclamation 
Project 

28-acre sand removal project  West of Atwater, Merced County Approved MCPCDD, 
2014 
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Table 13.2-10. Other Applicable Cumulative Projects – Study Region 5 

Project Name  Description Location Status Source 

Madera Quarry 28-acre hard rock quarry and associated 
aggregate processing facility 

Table Mountain, central Madera County  Approved MCPD, 2014 

Austin Quarry  671-acre aggregate mining project 8 miles north of Fresno, Fresno County  Environmental review FCPLUD, 2014 

Avenal Energy 25-acre, 600 MW solar power plant Avenal, Madera County Approved CEC, 2014 

Westlands Solar Park 24,000-acre, master plan renewable 
development and infrastructure 

East of Highway 5, west-central Kings 
County  

Environmental review SEIA, 2014  

Mustang Solar Project 1,422-acre, 160 MW solar power plant Lemoore, northwestern Kings County  Environmental review KCDDA, 2014a 

Quay Valley Solar One Power Project 1,500-acre, 150 MW solar power plant Adjacent to I-5, south-central Kings 
County  

Environmental review KCDDA, 2014b 

Hanford Combined-Cycle Power Plant 
(Hanford Energy Peaker Project 
Expansion) 

Adding 25 MW additional capacity to existing 
95 MW Hanford-GWF Power Plant 

Hanford, Kings County Approved CEC, 2014 

Henrietta Peaker Project Combined-
Cycle Expansion  

Adding 25 MW additional capacity to existing 
96 MW Henrietta Peaker – GWF Power 
Plant 

20 miles southwest of Hanford Kings 
County. 

Approved CEC, 2014 

Solargen Panoche Valley Solar Project  10,000+-acre, 1,000 MW solar facility East-central San Benito County. Under construction SBCPLUD, 
2014 

Riddle Surface Mine 436-acre aggregate mine 3 miles northwest of Newman, Stanislaus 
County  

Environmental review SCPCDD, 2014 

Study Region 6 

Table 13.2-11. Oil and Gas Projects – Study Region 6 

Project Name  Description Location Status Source 

Phillips 66 Propane Recovery Project Modification of 495-acre refinery to recover 
butane and propane from refinery fuel gas 

Rodeo, Contra Costa County Operational, 
modification in 
environmental review 

CCCDCD, 
2014 

Geokenetics Inc./Lake Mendocino 13,312-acre 3-D seismic exploration for 
natural gas and/or oil deposits.  

Wilmington, Colusa County Environmental review CCPBD, 2014 

Roosevelt Ranch 10-1 Drilling of one core well completed and 
removed within one month 

Northeastern Yolo County Complete DOGGR, 2013 

Richter 1-8 and 2-8 Two exploratory oil and gas wells. 3.0 miles northeast of Knights Landing, 
Sutter County  

Unknown DOGGR, 2013 
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Table 13.2-12. Other Applicable Cumulative Projects – Study Region 6 

Project Name  Description Location Status Source 

Syar Alexander Valley Instream Mining 
Project 

Continuation of aggregate extraction 
from gravel 

Southern portion of 
Alexander Valley, Sonoma 
County 

Environmental review SCPRMD, 2014a 

Mark West Quarry Expansion Project 32-acre expansion of existing t82-acre 
quarry 

5 miles northeast of Santa 
Rosa, Sonoma County 

Environmental review  SCPRMD, 2014b 

Stony Point Rock Quarry-Cotati 14-acre expansion of existing 40-acre 
quarry 

5 miles south of Santa 
Rosa, Sonoma County 

Approved SCPRMD, 2014c 

Teichert Schwarzgruber 40-acre surface mine South of Cache Creek, 
Yolo County 

Idle, Approved to re-
activate in 2012 but has 
not commenced new 
activity 

YCPD, 2014 

Stoneridge Quarry 1,360-acre hardrock aggregate 
production facility 

South of Folsom 
Sacramento County,  

Environmental review SCPERD, 2014 

Solano Wind Project Phase III Addition of 128 MW to existing 102 MW 
Project  

Rio Vista, Sacramento 
County 

Environmental review SMUD, 2014 

SMP 30 Sunol Quarry Project 
(Expansion) 

Quarry expansion Project  Sunol, Alameda County Environmental review ACPD, 2014 

Next Era Wind Repowering Project 135.7, 8,950-acre wind repowering 
Project 

North and south of I-580, 
southeastern Contra Costa 
County and northeastern 
Alameda County 

Environmental review ACPD, 2014 

Summit Wind Project (Altamont Winds) 95 MW, 7,650-acre wind Project  South of I-580, northeastern 
Alameda County 

Environmental review ACPD, 2014 

KRC Aggregates Mine Expansion 
Project 

1,059-acre expansion to existing 
1,048-acre quarry  

Between Clements and 
Wallace, San Joaquin 
County 

Approved SJCCDD, 2014 

Hendrick Pit Aggregate mine San Joaquin County Approved SJCCDD, 2014 

East and West Vernalis Aggregate mines Vernalis, San Joaquin 
County 

Approved SJCCDD, 2014 

Vernalis Aggregate mine Vernalis, San Joaquin 
County 

Approved SJCCDD, 2014 

Tracy Lakes Quarry Excavation 
Project 

Aggregate mine 6.5 miles northwest of Lodi, 
San Joaquin County 

Approved SJCCDD, 2014 
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13.2.2 Agricultural Water Use for Cumulative Analysis 

The estimated average annual water use for irrigated cropland in California from 1998 to 2005 is sum-
marized in Table 13.2-13. The estimates are provided statewide for each hydrologic region, as defined 
by the California Department of Water Resources (DWR) and the State Water Resources Control Board 
(SWRCB). (See Figures 10.15-4 through 10.15-6 for hydrologic region boundaries.) The time frame con-
sidered in the EIR extends until 2040. For purposes of the impact assessments within this Chapter (13), 
DOGGR has conservatively assumed that future agricultural water use within this time frame will not 
vary substantially from that revealed in the data in the table below. This assumption is conservative from a 
CEQA standpoint because it assumes that future agricultural operations within the study regions will 
remain as robust as those that exist today, thus competing with well stimulation treatments for some-
times scarce water resources. DOGGR recognizes, however, that unanticipated effects on water supplies 
within the study period could occur due to the consequences of climate change, the potential for contin-
uing drought conditions, and ongoing regulatory challenges relating to the protection of endangered and 
threatened species affected by physical water systems such as the State Water Project and Central Valley 
Project. 

Table 13.2-13. Average Annual Water Use for Irrigated Cropland 1998-2005 

Hydrologic Region
 

Irrigated Crop Area1  
(1000s of acres) 

Quantity of Applied Water2  

(million acre-feet) 

North Coast 330 0.8 

San Francisco Bay 81 0.1 

Central Coast 430 1.0 

South Coast 250 0.8 

Sacramento River 2,000 8.3 

San Joaquin River 1,900 7.0 

Tulare Lake 3,000 10.0 

North Lahontan 130 0.5 

South Lahontan 64 0.4 

Colorado River 610 3.9 

California 8,795 32.8 

1 - The total amount of land irrigated for the purpose of growing a crop. Some land is cropped more than once during the year, so irrigated crop 
acreage exceeds irrigated land area 

2 - Gross water use, includes water available for reuse 
Source: Hanek et al., 2011 using regional portfolio data from DWR (2009) 

13.2.3 Population Projections for Cumulative Analysis 

The time frame considered in the EIR extends to 2040. The projects listed in Tables 13.2-1 through 
13.2-12 do not provide a comprehensive list of all future projects out to 2040, as some projects that 
would likely be built within that time frame have not yet been proposed. Most pending development 
applications before local and state agencies are focused on market demand in the nearer term. In order 
to account for some of this yet unknown development that is likely to occur throughout California within 
the timeframe considered by the EIR, the analysis considers the projected population growth through 
2040. Population growth is associated with an increase in residential and commercial development, 
increased labor force, and an increase use of public services. The Department of Finance’s projected 
population growth is provided in Table 13.2-14.  
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Table 13.2-14. Projected Population and Growth Rate 

County 
2010 Estimated 

Population 
2040 Projected 

Population 
Annual Average 
Growth Rate (%) 

Overall Percent 
Increase (%) 

Alameda County 1,513,236 1,678,565 0.4 10.9 

Butte County 219,990 317,718 1.3 44.4 

Colusa County 21,478 33,273 1.5 54.9 

Contra Costa County 1,052,211 1,392,509 1.0 32.3 

Fresno County 932,377 1,397,138 1.4 49.8 

Glenn County 28,143 36,027 0.9 28.0 

Humboldt County 134,663 147,873 0.3 9.8 

Kern County 841,146 1,618,681 2.3 92.4 

Kings County 152,656 235,129 1.5 54.0 

Los Angeles County 9,824,906 11,243,022 0.5 14.4 

Madera County 151,328 278,011 2.1 83.7 

Merced County 255,937 436,188 1.9 70.4 

Monterey County 416,259 513,045 0.7 23.3 

Orange County 3,017,327 3,321,037 0.3 10.1 

Riverside County 2,191,886 3,462,256 1.6 58.0 

Sacramento County 1,420,434 1,913,756 1.0 34.7 

San Benito County 55,350 77,120 1.2 39.3 

San Bernardino County 2,038,523 2,988,648 1.3 46.6 

San Joaquin County 686,588 1,213,708 2.0 76.8 

San Luis Obispo County 269,713 328,677 0.7 21.9 

San Mateo County 719,729 850,112 0.6 18.1 

Santa Barbara County 424,050 492,610 0.5 16.2 

Santa Clara County 1,786,429 2,083,710 0.5 16.6 

Solano County 413,117 551,491 1.0 33.5 

Stanislaus County 515,205 759,027 1.3 47.3 

Sutter County 94,669 172,475 2.1 82.2 

Tehama County 63,487 89,087 1.2 40.3 

Tulare County 443,066 722,838 1.7 63.1 

Ventura County 825,077 960,528 0.5 16.4 

Yolo County 201,311 281,259 1.2 39.7 
Source: Department of Finance, 2013. 

13.2.4 Offshore Oil and Gas Production for Cumulative Analysis 

As outlined in EIR Section 6.4 (Overview of California’s Offshore Oil and Gas Resources), there are four 
platforms and six islands producing oil and gas resources in State waters and tidelands. Additionally, 
onshore wells can be drilled horizontally from shore into State waters and tidelands for oil and gas pro-
duction. As of April 2014, State offshore oil production equaled 38,872 barrels (bbl) per day, with an 
average daily well production rate of 36.6 bbl; State offshore gas production equaled a daily production 
rate of 14,888 million cubic feet (mcf) (Department of Conservation, 2014). With the exception of the 
Revised PRC 421 Recommissioning Project that is summarized in Table 13.2-5, no other applications for 
new or expanded oil and gas development in State waters or tidelands were known as of the time of 
preparation of this Draft EIR. The Final EIR for the Revised PRC 421 Recommissioning Project specifically 
states in its project description that the Applicant “will not conduct any well stimulation techniques 
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within [Offshore State Lease] PRC 421 using hydraulic fracturing, matrix acidization, or acid fracturing 
techniques” (AMEC, 2014). As of February 2014 and since 1994, 212 wells were known to have been 
hydraulically fractured in State Waters, including 195 wells in the Long Beach Unit (Wilmington Oil and 
Gas Field), eight wells in the Belmont Offshore Oil and Gas Field (Island Chafee) and nine wells from Plat-
form Esther (CCC, 2014a). 

There are 23 existing oil and gas platforms in federal waters (e.g., the Pacific Outer Continental Shelf 
[POCS]) that are expected to continue production in the reasonably foreseeable future. These facilities, 
over which DOGGR has no regulatory authority, are located in Study Regions 1 through 3, and are shown 
in Figures 6-3 and 6-4. The number and types of future well stimulation treatments that could be pro-
posed for these platforms fall under federal jurisdiction and are not known at a State level of regulatory 
oversight or approval. However, past and potential future offshore oil and gas production in the POCS is 
summarized in Table 13.2-15, which provides a summary of total oil and gas production, average annual 
production, and remaining proven oil and gas reserves as of December 2012 by each active federal oil 
and gas field.  

Table 13.2-15. Oil and Gas Production and Remaining Proven Reserves of the Federal Pacific Outer 
Continental Shelf as of December 20121 

Study Region/ 
POCS Field Name 

Total Production  Average Annual Production  Remaining Proven Reserves 

Oil (bbl) Gas (Mcf)  Oil (bbl) Gas (Mcf)  Oil (bbl) Gas (Mcf) 

1 Beta 95,494,623 31,040,356  1,598,275 494,367  18,205,377 5,659,644 

Total: Study Region 1 95,494,623 31,040,356  1,598,275 494,367  18,205,377 5,659,644 

2 Dos Cuadras 266,204,639 156,323,608  1,053,098 1,653,947  13,795,361 19,576,392 

 Carpinteria 71,122,156 59,359,562  361,610 372,179  2,977,844 3,140,438 

 Pitas Point 209,357 232,490,214  351 438,607  1,143 6,724,786 

 Santa Clara 45,423,822 69,208,608  674,216 592,447  2,829,263 2,672,608 

 Sockeye 44,552,653 96,370,688  1,140,030 1,152,571  8,179,347 11,427,312 

 Hueneme 11,669,711 9,759,181  105,334 622,520  130,289 2,256,819 

Total: Study Region 2 439,182,338 623,511,861  3,334,639 4,832,271  27,913,247 45,798,355 

3 Pt. Pedernales 91,547,550 32,732,530  1,813,036 709,305  14,452,450 7,547,470 

 Pt. Arguello 184,657,695 169,148,289  1,150,212 2,804,468  15,342,305 46,245,432 

 Rocky Point 2,650,029 2,086,758  82,806 64,556  18,349,971 12,913,242 

 Pescado 140,533,183 216,132,983  2,145,845 4,046,698  41,886,817 84,698,798 

 Sacate 40,461,668 38,032,165  2,789,222 2,937,056  82,188,332 72,201,835 

 Hondo  300,636,564 658,246,834  4,402,251 11,351,298  91,963,436 325,247,460 

Total: Study Region 3 760,486,689 1,116,379,559  12,743,372 21,913,381  264,183,311 548,845,237 

Total: All Study Regions 1,295,163,650 1,770,931,776  17,676,286 27,242,019  310,301,935 600,312,236 

1 - Active leases only. 
2 - Volumes of gas that have been reinjected into the reservoir are added to remaining proven reserves (Hondo, Pescado, & Pt. Arguello). 
Source: Bureau of Ocean Energy Management and Bureau of Safety and Environmental Enforcement, Pacific Outer Continental Shelf Region. 

Field Reserve Estimate Summary as of December 2012. 

In addition to the proven oil and gas reserves in federal waters, there are also undiscovered but technic-
ally recoverable oil and gas resources in the POCS. In 2011, the Bureau of Ocean and Energy Manage-
ment (BOEM) published an estimate of these resources. In that report, the BOEM projected that approx-
imately 9.8 billion barrels of oil (mean) and 13.83 trillion cubic feet of gas (mean) of undiscovered tech-
nically recoverable resources may be located in the POCS of California (BOEM, 2011). Although the long-
term timing of future production of known or undiscovered technically recoverable oil and gas resources 
in federal waters cannot be predicted with any reasonable certainty, it is noted that no new lease sales 
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within the POCS, including California, are proposed by BOEM as part of its 2012 through 2017 lease sale 
schedule (BOEM, 2014). 

The primary federal law governing development of oil and gas in federal waters is the Outer Continental 
Shelf Lands Act (OCSLA) (Vann, 2014). Following exploration and prior to development and production, 
an applicant must submit to the BOEM a Development and Production Plan (DPP) for the federal 
agency’s review and approval; the approval process includes completion of environmental review under 
the National Environmental Policy Act (NEPA) (Vann, 2014). The process additionally includes State 
review under the federal Coastal Zone Management Act (CZMA), including approval by the California 
Coastal Commission through submittal and review of a Coastal Consistency Determination. Following 
completion of the above, the applicant is then required to submit an Application for Permit to Drill (APD) 
(Vann, 2014). Once production has started, the applicant can submit an Application for Permit to Modify 
(APM) to revise the approved operation of a well. Well stimulation treatments can be proposed under 
either an APD or APM, both of which require approval by the BOEM and federal Bureau of Safety and 
Environmental Enforcement (BSEE) prior to the start of any work. 

Offshore oil and gas development in federal waters additionally requires permit approval by the U.S. 
Environmental Protection Agency (EPA) under the Clean Water Act. The EPA’s role for such activities is 
the regulation of discharges through the National Pollutant Discharge Elimination System (NPDES) pro-
gram. The following description of the NPDES permit for oil and gas development in federal waters is 
taken from the California Coastal Commission’s Correspondence Packet for an update on hydraulic 
fracturing dated February 12, 2014 (California Coastal Commission (CCC), 2014a). In December 2013, 
EPA Region 9 reissued the general NPDES permit authorizing discharges from offshore oil and gas opera-
tions in federal waters offshore California. The permit authorizes and regulates 22 types of discharges 
from offshore operations, including well treatment fluids (“discharge 003”). Discharges from hydraulic 
fracturing operations are considered to be within the definition of well treatment fluids and are there-
fore subject to the requirements of discharge 003 under CFR Title 40, Part 435.11. 

All 22 types of discharges are subject to discharge limits and periodic monitoring requirements as 
described in the NPDES permit. In addition, the renewed NPDES permit includes a new requirement for 
platform operators to maintain an inventory of data about fluids used in well treatment operations and 
to report data to the EPA about discharges of well treatment fluids. If the fluids are discharged, the per-
mit requires that operators report that information with their quarterly discharge monitoring reports 
(DMRs), which are submitted to the EPA and California Coastal Commission staff. If those well treatment 
fluids are not discharged and therefore not reported with DMRs, the inventory information would be 
available to EPA inspectors at the platforms during inspections, or pursuant to an information request. 
The chemical inventory requirement specifies that the “Permittee shall maintain an inventory of the 
quantities and concentrations of the specific chemicals used to formulate well treatment, completion 
and workover fluids. If there is a discharge of these fluids, the chemical formulation (including the con-
centrations for each chemical used) and discharge volumes of the fluids shall be submitted with the 
DMR. For discharges of well treatment, completion and workover fluids, the type of operation that gen-
erated the discharge fluids shall also be reported” (CCC, 2014b). 

The renewed (2013) NPDES permit also requires whole effluent toxicity (WET) tests for produced water 
discharges. Those tests are designed to ensure that all pollutants in the discharges are not toxic to 
aquatic life in the ocean environment. If well treatment fluids are discharged, they are normally dis-
charged with produced water. Thus, the WET tests will help provide information on the potential toxicity 
to marine life from chemicals used for well treatment. The EPA has the authority to reopen and modify 
the NPDES permit conditions if new data and information indicate a discharge could cause unreasonable 
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degradation of the marine environment (Part I.A.4 of the permit). The NPDES permit requires reauthori-
zation every five years (CCC, 2014b). In February 2014 California Coastal Commission staff recom-
mended that the EPA be urged to modify its NPDES permit to require operators that plan to discharge 
following a well stimulation treatment to provide for additional California Coastal Commission review to 
allow for case-by-case analysis of well stimulation treatments in federal waters (CCC, 2014b). 

As of February 2014, there were 12 confirmed instances of hydraulic fracturing and four approved but 
pending plans to hydraulically fracture offshore in federal waters; at that time, it had additionally been 
confirmed that acid stimulation of federal offshore oil and gas wells also occurs (CCC, 2014b). The 
known hydraulic fracturing treatments in federal waters occurred between 1994 and 2010 on Platforms 
Hidalgo (Pt. Arguello Field, Study Region 3), Gilda (Santa Clara Field, Study Region 2) and Gail (Sockeye 
Field, Study Region 2) and the four approved but pending treatments are related to Platform Gilda (CCC, 
2014b). 

13.3 Aesthetics 

Impacts of the project to aesthetics, taken together with impacts from other related cumulative projects, 
may create a significant cumulative effect. As explained below, the project’s incremental contribution to 
a significant cumulative impact would not be considerable in existing oil and gas fields. In areas outside 
of existing fields, impacts would not be considerable with implementation of recommended mitigation 
measures or could remain considerable even with mitigation depending on the characteristics of the 
affected viewshed. 

Cumulative impacts to aesthetics and visual resources represent the sum of changes in the visible envi-
ronment over time. These may occur at a slow pace or rapidly, and may involve subtle changes or 
dramatic ones. Large projects tend to introduce substantial changes, as they alter an appreciable portion 
of a viewer’s observed environment and generally introduce new structures, surfaces, textures, and 
colors that may contrast with the existing environment. Smaller projects are visually less intrusive or 
obvious and may go largely unnoticed when viewed in the context of the larger visual environment of an 
observer. An example would be the development of a new well within an existing oil and gas field. 

For this EIR, four impacts to visual resources were identified. These were impacts that would: (1) sub-
stantially adversely affect scenic vistas (Impact AES-1); (2) substantially alter or damage scenic resources 
(Impact AES-2); (3) substantially degrade the existing visual character or quality of a site and its sur-
roundings (Impact AES-3); or (4) create new sources of substantial light and glare (Impact AES-4). Two 
mitigation measures were identified to address these impacts: AES-1a (Prepare and Implement a Site 
Plan to Reduce Visual Impacts) and AES-1b (Minimize Lighting Visibility Offsite.) 

Within existing oil and gas fields are well pads, pumps, pipelines, roads, tanks, and other equipment and 
facilities associated with oil and gas production and transportation. In urban areas, these are part of a 
complex built environment, which limits the viewshed to intervening buildings and causes these ele-
ments to generally be consistent with the built environment around them. In rural areas, the presence 
of these elements results in an industrial setting spread over many acres. In either case, for existing oil 
and gas fields, any incremental visual changes are largely unremarked. In the case of a typical well stim-
ulation, the work is accomplished over the course of several days and the visual character of site where 
the work was performed is largely unchanged from its pre-stimulation condition. In general, based on 
these factors and considering cumulative projects that may occur in or around an existing field, well 
stimulation would be a less than significant contribution to the cumulative change in the visual environ-
ment (Class III) and no additional mitigation of impacts would be needed beyond that already required 
for the project. 
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In areas outside of existing fields, where well stimulation technology could allow new oil and gas pro-
duction, there could be a substantial visual change. For well stimulations in the Monterey Formation, 
drilling can take to six months, and well stimulation would have more phases than would be the case 
with conventional wells, thereby increasing the duration of the stimulation activity. The cumulative sig-
nificance of the impacts would depend on how spatially extensive a new oil and gas operation would be, 
its physical setting, its visibility from offsite, and the nature and location of other projects contributing 
to a substantial visual change in the viewshed. 

In areas underlain by the Monterey Formation and its plays, an oil and gas project potentially could be 
developed in the same area where new projects unrelated to oil and gas occur. This could contribute to 
a cumulative change in the visual environment. How dramatic or significant the change in visual condi-
tions would be would depend on the nature of each project (including introduced colors, hues, textures, 
materials, structures, roads, etc.) as compared to the visual environment existing when the project is 
developed. By itself, an oil and gas field developed as a result of well stimulation has the potential to be 
a visually significant impact (Class I) or a visually significant impact that can be made less than significant 
with application of mitigation (Class II). For oil and gas projects developed in the same viewshed as a 
large project, such as those identified in Tables 13.1-1 through 13.1-12, the cumulative effect could be 
considerable. Application of mitigation measures to reduce visual impacts of individual projects (such as 
landscaping, camouflage, color selection, construction materials, facility location, screening, limiting 
earthwork, etc.) would reduce the overall visual impact. Whether the result would be a visual environ-
ment in which the project’s incremental contribution is cumulatively considerable, or in which the 
project’s incremental contribution is less than cumulatively considerable with mitigation would depend 
on the actual physical location of all projects, their visibility, and the effectiveness of selected mitigation. 

13.3.1 Impact Significance Summary 

Table 13.3-1 provides a summary of impacts as analyzed within this section. 

Table 13.3-1. Summary of Impacts and Mitigation Measures – Aesthetics 

Impact AES-1. Substantially adversely affect scenic vistas. 

Cumulative Analysis  

Impact Significance  Class I or II in new areas 
Class III in existing fields 

Mitigation Measure(s) AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts 
AES-1b: Minimize Offsite Lighting Visibility 

Impact AES-2. Substantially alter or damage scenic resources. 

Cumulative Analysis  

Impact Significance  Class I or II in new areas 
Class III in existing fields 

Mitigation Measure(s) AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts 

Impact AES-3. Substantially degrade the existing visual character or quality of a site and its surroundings. 

Cumulative Analysis  

Impact Significance  Class I or II in new areas 
Class III in existing fields 

Mitigation Measure(s) AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts 
AES-1b: Minimize Offsite Lighting Visibility 



Analysis of Oil and Gas Well Stimulation Treatments in California 
13. CUMULATIVE IMPACT ANALYSIS 

June 2015 13-21 Final EIR 

Table 13.3-1. Summary of Impacts and Mitigation Measures – Aesthetics 

Impact AES-4. Create new sources of substantial light and glare 

Cumulative Analysis  

Impact Significance  Class I or II in new areas 
Class III in existing fields 

Mitigation Measure(s) AES-1a: Prepare and Implement a Site Plan to Reduce Visual Impacts 
AES-1b: Minimize Offsite Lighting Visibility 

13.4 Agriculture and Forestry Resources 

Impacts of the project to agriculture and forestry resources, taken together with impacts from other 
related cumulative projects, may create a significant cumulative effect. As explained below, the project’s 
incremental contribution to this effect would be cumulatively considerable. 

The amount of agricultural land and forested land in each study region is shown in Table 10.2-4 (Agricul-
tural Land by Study Region [Farmland Mapping and Monitoring Program]) and Table 10.2-6 (Forest Land 
by Study Region). These tables also show the amount of agricultural land and forested land within the 
Monterey Formation and its plays. 

The impacts of well stimulation treatments on agricultural and forestry resources may vary widely, 
according to site-specific conditions. The impacts would be as follows: Impact AGF-1 (Convert Prime 
Farmland, Unique Farmland, or Farmland of Statewide Importance (Important Farmland), as designated 
by the Farmland Mapping and Monitoring Program, to non-agricultural use), AGF-2 (Conflict with exist-
ing zoning for agricultural use or with Williamson Act contracts), AGF-3 (Conflict with existing zoning for, 
or cause rezoning of, forest land, timberland, or timberland zoned Timberland Production), AGF-4 
(Result in the loss of forest land or conversion of forest land to non-forest use), and AGF-5 (Directly or 
indirectly impair the use of agricultural land or forest land). With current technology and economic con-
ditions, project impacts on agriculture and forestry would be less than significant with the mitigation 
recommended in this EIR. 

Many of the projects listed in Tables 13.2-1 through 13.2-12 are not located on agricultural and forested 
lands. However, the biggest contributor to cumulative loss of agricultural and forested lands is develop-
ment associated with population growth (refer to Table 13.2-14 [Projected Population and Growth Rate]). 
Urbanization accounts for the vast majority of agricultural land loss (nearly 1.1 million acres between 
1984 and 2010) and is likely to continue to be the primary cause in the near future (DOC, 2013). 

Future well stimulation and drilling technology, and changing economic conditions, could enable new oil 
and gas production over a much wider area in California than is currently feasible. Where new wells are 
drilled for the purpose of well stimulation (i.e., wells that may not be economically viable without well 
stimulation treatment), construction and operations may affect agricultural and forestry resources. In 
general, these impacts would be less than significant with mitigation, but project-specific environmental 
analysis would be required. 

It is not currently clear how much of the agricultural and forested land shown in Tables 10.2-4 and 
10.2-6 could be affected by potential future expansion of well stimulation treatments because we do 
not know the precise locations of future well stimulation activities. 

Depending on the extent and locations of new production, the combined impacts of well stimulation proj-
ects may incrementally contribute considerably to cumulatively significant impacts. Implementation of miti-



Analysis of Oil and Gas Well Stimulation Treatments in California 
13. CUMULATIVE IMPACT ANALYSIS 

Final EIR 13-22 June 2015 

gation measures listed in Table 13.4-1 for impacts AGF-2, AGF-3, and AGF -5 would reduce the project’s con-
tribution to zoning conflicts or use impairment impacts to less than cumulatively considerable (Class II). 

While urbanization is the major factor in loss of agricultural and forestry resources, activities such as oil 
field development also contribute to this loss. With implementation of the mitigation measures the con-
tribution of the project to this cumulative impact is reduced. However, even offsite preservation 
through conservation easements (Mitigation Measures AGF-1c and AGF-4c) does not avoid a net loss of 
agricultural or forested land. Although the impact from the project would not be significant in itself, its 
contribution to cumulative loss of agricultural and forested land would be cumulatively considerable 
(Class I). 

13.4.1 Impact Significance Summary 

Table 13.4-1 provides a summary of impacts as analyzed within this section. 

Table 13.4-1. Summary of Impacts and Mitigation Measures – Agriculture and Forestry Resources 

Impact AGF-1. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Important Farmland), 
as designated by the Farmland Mapping and Monitoring Program, to non-agricultural use 

Cumulative Analysis  

Impact Significance  Class I on or adjacent to Important Farmland 

Mitigation Measure(s) AGF-1a: Minimize Impacts to Important Farmland 
AGF-1b: Develop an Agricultural Resources Protection Plan 
AGF-1c: Compensate for Loss of Important Farmland 

Impact AGF-2. Conflict with existing zoning for agricultural use or with Williamson Act contracts 

Cumulative Analysis  

Impact Significance  Class II on land zoned for agricultural use or enrolled in Williamson Act contracts 

Mitigation Measure(s) AGF-2a: Ensure Compatibility with Agricultural Zoning 
AGF-2b: Ensure Compatibility with Williamson Act Contracts or Terminate Williamson Act 
Contracts 

Impact AGF-3. Conflict with existing zoning for, or cause rezoning of, forest land, timberland, or timberland zoned 
Timberland Production 

Cumulative Analysis  

Impact Significance  Class II on land zoned as forestland, timberland, or Timberland Production 

Mitigation Measure(s) AGF-3a: Ensure Compatibility with Forest and Timberland Zoning 

Impact AGF-4. Result in the loss of forest land or conversion of forest land to non-forest use 

Cumulative Analysis  

Impact Significance  Class I on forest land 

Mitigation Measure(s) AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AGF-4c: Compensate for Loss of Forest Land 

Impact AGF-5. Directly or indirectly impair the use of agricultural land or forest land 

Cumulative Analysis  

Impact Significance  Class II for well stimulation activities on or within 1,500 feet of agricultural or forest land 
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Table 13.4-1. Summary of Impacts and Mitigation Measures – Agriculture and Forestry Resources 

Mitigation Measure(s) AGF-1a: Minimize Impacts to Important Farmland 
AGF-1b: Develop an Agricultural Resources Protection Plan 
AGF-4a: Minimize Impacts to Forest Land 
AGF-4b: Develop a Forest Land Protection Plan 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices  
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
TR-1a: Prepare Traffic Plan 

13.5 Air Quality 

Air quality impacts of the project, taken together with impacts from other related cumulative projects, 
are likely to create a significant cumulative effect. As explained below, the project’s incremental contrib-
ution to this significant cumulative impact is cumulatively considerable. Emission increases of criteria air 
pollutants from well stimulation treatments and new well drilling would occur at potentially significant 
levels in Study Regions 1, 2, and 4. Unless these emission increases could be offset or controlled to avoid 
a net emissions increase, the increased emissions would be cumulatively considerable. 

Future levels of emissions from cumulative projects would be a function of the type and scale of the 
projects under construction and operation, identified in EIR Section 13.2.1 (List of projects for Cumula-
tive Analysis) and increased population, identified in EIR Section 13.2.3 (Population projections for 
Cumulative Analysis). Incremental changes of criteria air pollutant emissions would occur with cumula-
tive development projects, resource extraction activities, power generating facilities, renewable and 
non-renewable energy projects, large-scale infrastructure, agricultural operations, and large-scale trans-
portation projects. Portions of the emissions increases may fall outside of air permitting programs or be 
exempt from management by a local air district or a local land use authority. Population growth would 
be likely to increase traffic and the associated emissions throughout the regions. These emissions could 
combine with those from future oil and gas production. 

Study Region 1 

All air pollution sources within Study Region 1 would be within the jurisdiction of the SCAQMD. Based on 
the current and future inventory for the South Coast air basin and the existing SCAQMD rules and regu-
lations for oil and gas production, including Rule 1148.2, future oil and gas production appears unlikely 
to conflict with or obstruct implementation of applicable air quality management plans. Even so, the 
project impacts would be cumulatively considerable (Class I) under Impact AQ-1 (Conflict with or 
obstruct implementation of an applicable air quality plan) because persistent nonattainment conditions 
in the SCAQMD would be exacerbated by the cumulative effect of emissions from well stimulation treat-
ments and new well drilling with emissions of other cumulative projects. 
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Study Region 2 

Air pollution sources within Study Region 2 would be either within the jurisdiction of the VCAPCD or the 
SCAQMD. Within the VCAPCD, oil and gas production ROG emissions are accounted for within the air 
quality planning inventory at declining levels in the future. Increasing emissions from oil and gas produc-
tion beyond the level of activity assumed by the air quality plan would result in the potential for oil and 
gas production to conflict with or obstruct implementation of the VCAPCD air quality management plan. 
Furthermore, persistent nonattainment conditions in the VCAPCD would be exacerbated by the cumula-
tive effect of emissions from well stimulation treatments and new well drilling with emissions of other 
cumulative projects. As a result, oil and gas production emissions of the project in the VCAPCD could 
result in a cumulatively considerable net increase of criteria pollutants (Class I) under Impact AQ-1. 

Study Region 4 

Air pollution sources within Study Region 4 would be either within the jurisdiction of the SJVAPCD, 
where oil and gas production ROG emissions are accounted for within the air quality planning inventory, 
but at declining levels in the future. Increasing emissions from oil and gas production beyond the level of 
activity assumed by the air quality plan would result in the potential for oil and gas production to con-
flict with or obstruct implementation of the SJVAPCD air quality management plans. As a result, oil and 
gas production emissions of the project in the VCAPCD could result in a cumulatively considerable net 
increase of criteria pollutants (Class I) under Impact AQ-1. 

Under Impact AQ-2 (Increase criteria pollutants or precursor pollutants to levels that violate an air 
quality standard or contribute substantially to an existing or projected air quality violation), the emission 
increases of criteria air pollutants from well stimulation treatments and new well drilling in Study 
Regions 1, 2, and 4 would combine with those of cumulative projects to contribute to existing and antici-
pated air quality violations. Persistent nonattainment conditions in the SJVAPCD would be exacerbated 
on an ongoing basis. Similarly, cumulative projects may have locally adverse effects related to toxic air 
contaminants and odors. The overlapping nature of these contaminants with project emissions would 
represent a considerable contribution to this significant cumulative impact, in Impact AQ-3 (Expose sen-
sitive receptors to substantial pollutant concentrations), and Impact AQ-4 (Create objectionable odors 
affecting a substantial number of people). Despite implementation of the mitigation measures pre-
sented in EIR Section 10.3, the project’s incremental contribution to cumulative impacts to air quality 
would nonetheless be cumulatively considerable (Class I). 

Study Regions 3, 5, 6 

No well stimulation treatments are likely to occur in Study Regions 3, 5, and 6, as described in EIR Sec-
tion 7.3.8. Therefore, there would be no contribution in these regions to cumulative impacts. 

13.5.1 Impact Significance Summary 

Table 13.5-1 provides a summary of impacts as analyzed within this section. 

Table 13.5-1. Summary of Impacts and Mitigation Measures – Air Quality 

Impact AQ-1. Conflict with or obstruct implementation of an applicable air quality plan 

Cumulative Analysis  

Impact Significance  Class I (Statewide and in SCAQMD) 

Mitigation Measure(s) AQ-1a: Improve Air Quality Planning Inventories and Local Control Measures 
AQ-1b: Improve the Methodologies and Emission Factors Used in Inventory Development 
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Table 13.5-1. Summary of Impacts and Mitigation Measures – Air Quality 

Impact AQ-2. Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or 
contribute substantially to an existing or projected air quality violation 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
AQ-2c: Reduce Emissions from Dust-Causing Activities 

Impact AQ-3. Expose sensitive receptors to substantial pollutant concentrations 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) AQ-3a: Comply with Local Air District Protocols Relating to the Preparation of Prepare a 
Health Risk Assessment and Implement Emission Controls 
AQ-3b: Avoid Unnecessary Exposure to Air Pollutants by Improving Local Land Use 
Compatibility 

Impact AQ-4. Create objectionable odors affecting a substantial number of people 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) AQ-4a: Prepare and Implement an Odor Minimization Plan 
AQ-4b: Avoid Unnecessary Exposure to Odors by Improving Local Land Use Compatibility 

13.6 Biological Resources: Terrestrial Biological Resources 

Impacts of the project to terrestrial biological resources, taken together with impacts from other related 
cumulative projects, are likely to create a significant cumulative effect. As explained below, the project’s 
incremental contribution to this significant cumulative impact may be considerable. The application of 
mitigation measures would reduce these impacts, but depending on the locations of impacts, they may 
still be cumulatively considerable. 

For many project-specific applications, the impacts of well stimulation activities to terrestrial biological 
resources would be mitigated below a level of significance through mitigation measures presented in EIR 
Sections 10.4 and 11.4. For these applications, with incorporation of mitigation measures, any potential 
contribution to cumulative impacts generally would not be considerable (Class II or Class III). However, 
this program-level analysis of the project as a whole includes well stimulation activities that may individ-
ually or cumulatively affect biological resources, even with incorporation of feasible mitigation. As a 
result, for many of the biological resources impacts analyzed in this EIR, the project would contribute 
considerably to significant cumulative impacts. 

As noted in Impact BIOT-1 (Substantially reduce the habitat of a fish or wildlife species), threats to fish 
and wildlife habitat, including native vegetation and sensitive natural communities, throughout Cali-
fornia include habitat loss and fragmentation due to land use changes and multiple other causes, such as 
fire, off-highway vehicle activity, overgrazing, overdrawn groundwater, and the spread of invasive plant 
species. The project, as well as other current and probable future projects (EIR Section 13.2), would con-
tribute to cumulative direct impacts to fish and wildlife habitat through habitat loss and fragmentation, 
and to cumulative indirect impacts by contributing to groundwater usage, increasing road access in pre-
viously inaccessible areas, and contributing to the spread of non-native and invasive weeds. 
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Oil and gas production using well stimulation treatments would often be located in industrial areas or 
otherwise degraded sites, and would not affect native vegetation, habitat, and sensitive natural commu-
nities. In these areas, well stimulation activities would not contribute considerably to a cumulatively sig-
nificant impact. However, valuable fish and wildlife habitat, including native vegetation and special-
status natural communities, are found within some existing oil and gas fields, where future impacts of 
well stimulation activities could contribute considerably to cumulatively significant impacts. In addition, 
the availability of well stimulation techniques may lead to new oil and gas production facilities in natural 
landscapes, causing loss or degradation of native vegetation, habitat, and sensitive natural communities. 
Where well stimulation activities would occur in native habitats, the project would contribute incre-
mentally to the cumulatively significant impacts of existing and future projects to these resources. This 
incremental contribution would be cumulatively considerable. 

Mitigation Measures BIOT-1a through BIOT-1c would minimize the incremental contribution to cumula-
tive habitat loss from each well stimulation single-project authorization. Under these measures, poten-
tially significant effects to native habitat and vegetation would be evaluated and mitigated for each well 
stimulation treatment application. With the incorporation of the mitigation measures, impacts of indi-
vidual well stimulation treatment projects may be mitigated below a level of significance (Class II), or 
remain significant and unavoidable (Class I) depending on the sensitive resources that are present. 
Collectively, these activities would have residual impacts such as net habitat loss (even after imple-
menting recommended restoration or compensation measures). Well stimulation activities located in 
natural habitats would be likely to contribute considerably to the significant cumulative loss or degrada-
tion of fish and wildlife habitat, including native vegetation and sensitive natural communities. 

Additional mitigation to reduce the project’s considerable contribution to significant cumulative effects 
to fish and wildlife habitat could be developed and implemented at a regional or program level as the 
future locations and habitat effects of project-specific well stimulation authorizations become known. 
However, because this information is not yet available, this program-level analysis cannot identify fea-
sible measures to mitigate the project’s contribution to cumulative impacts. Therefore, the project’s 
contribution to cumulative loss and degradation of habitat for fish and wildlife would be considerable 
(Class I). 

Impact BIOT-2 (Cause a fish or wildlife population to drop below self-sustaining levels) could result from 
numerous effects of future well stimulation activities to fish, wildlife, or their habitats, as described in 
EIR Section 10.4. In general, listed threatened or endangered fish or wildlife species, and other special-
status species, would be most vulnerable to population-level extirpation. This effect may also apply to 
locally endemic species or habitat specialists that may be affected by individual well stimulation authori-
zation. Cumulatively, the project and other probable future projects listed in EIR Section 13.2 are likely 
to cause some local fish or wildlife populations to drop below self-sustaining levels, through combined 
effects of land use conversion, habitat loss, habitat fragmentation or isolation, and fish or wildlife 
mortality. Absent mitigation, the project’s contribution to this cumulatively significant effect is likely to 
be considerable. 

The project’s impacts would be mitigated in part through a suite of mitigation measures to be applied to 
each future project-specific authorization (see Table 10.4-15). In many cases, these measures would 
reduce the impacts of individual project-specific authorizations to less than significant. However, even 
with incorporation of these measures, the project’s residual effects, including habitat loss, fish and wild-
life mortality, and reduced ability for fish and wildlife to move among habitat areas, are likely to contrib-
ute considerably to the significant cumulative effect. 
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Additional mitigation to reduce the project’s considerable contribution to significant cumulative effects 
to fish and wildlife populations could be developed and implemented at a regional or program level as 
the future locations and habitat effects of project-specific well stimulation authorizations become 
known. However, because this information is not yet available, this program-level analysis cannot iden-
tify feasible measures to mitigate the project’s contribution to these cumulative impacts. Therefore, the 
project’s contribution to significant loss of fish or wildlife populations would be considerable (Class I). 

Impact BIOT-3 (Substantially reduce the number or restrict the range of an endangered, rare, or threat-
ened species) and BIOT-4 (Have a substantial adverse effect, either directly or through habitat modifica-
tions, on any species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by CDFW or USFWS) could result from numerous effects of future well 
stimulation activities, as described in EIR Section 10.4. Direct or indirect effects to habitat (described 
under Impact BIOT-1); population effects resulting from habitat loss or isolation; fish or wildlife mortality 
(both described under Impact BIOT-2); and similar population effects to plants (described in EIR Section 
10.4, under Impact BIOT-3) could substantially reduce the number or restrict the range of endangered, 
rare, or threatened plant, fish, or wildlife species, or otherwise substantially affect special-status 
species. 

Cumulatively, the project’s effects, in combination with the effects of other projects listed in EIR Section 
13.2, would likely substantially affect special-status species, including endangered, rare, or threatened 
species. Absent mitigation, the project’s contribution to this cumulatively significant effect would likely 
be considerable. 

The project’s impacts would be mitigated through a suite of mitigation measures to be applied to each 
future project-specific authorization (see Table 10.4-15). In many cases, these measures would reduce 
the impacts of individual project-specific authorizations to less than significant. However, even with 
incorporation of these measures, the project’s residual effects to special-status species, including endan-
gered, rare, or threatened species, would likely contribute considerably to the significant cumulative 
effect. 

Additional mitigation to reduce the project’s considerable contribution to significant cumulative effects 
to special-status species, including endangered, rare, or threatened species, could be developed and 
implemented at a regional or program level as the future locations and habitat effects of project-specific 
well stimulation authorizations become known. However, because this information is not yet available, 
this program-level analysis cannot identify feasible measures to mitigate the project’s contribution to 
these cumulative impacts. Therefore, the project’s incremental contribution to adverse effects to special-
status species, including endangered, rare, or threatened species, would be considerable (Class I). 

Impacts BIOT-5 (Have a substantial adverse effect on any riparian habitat or other sensitive natural com-
munity identified in local or regional plans, policies, regulations, or by CDFW or USFWS) and BIOT-6 
(Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including but not limited to marsh, vernal pool, coastal, etc.) through filling, 
hydrological interruption, or other means) could result from numerous effects of future well stimulation 
activities, as described in EIR Section 10.4. While the Resource Protection Standards (EIR Section 7.5) 
would generally avoid or minimize project effects to protected waters, often including wetlands and 
riparian habitats, pProject impacts to protected waters, often including wetlands and riparian habitats, 
these resources would result from road crossings and other facilities, wells sited within recommended 
setbacks due to feasibility limitations, or where sensitive natural communities are located outside the 
recommended setbacks. Examples of likely impacts include land use conversion and consequent loss of 
these habitats; substantial alterations of streambeds or lakebeds, including placement of fill material; 
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and effects to downstream wetlands, riparian, or aquatic habitat due to project-related activities. Other 
current and future probable projects listed in EIR Section 13.2 also are expected to directly or indirectly 
affect wetlands, riparian habitats, or other sensitive natural communities through land use conversions 
and the other direct and indirect habitat effects described in EIR Section 10.4 (see Impacts BIOT-1, 
BIOT-5, and BIOT-6). 

Cumulatively, the project’s effects, in combination with the effects of other projects listed in EIR Section 
13.2, would likely substantially affect riparian habitats, wetlands, and other sensitive natural communi-
ties. Absent mitigation, the project’s contribution to this cumulatively significant effect is likely to be 
considerable. 

The project’s impacts would be mitigated through a suite of mitigation measures to be applied to each 
future project-specific authorization (see Table 10.4-15). In many cases, these measures would reduce 
the impacts of individual project-specific authorizations to less than significant. However, even with 
incorporation of these measures, the project’s residual effects to wetlands, riparian habitat, and sensi-
tive natural communities are likely to contribute considerably to the significant cumulative effect. 

Additional mitigation to reduce the project’s considerable contribution to significant cumulative effects 
to wetlands, riparian habitat, and other sensitive natural communities could be developed and imple-
mented at a regional or program level as the future locations and habitat effects of project-specific well 
stimulation authorizations become known. However, because this information is not yet available, this 
program-level analysis cannot identify feasible measures to mitigate the project’s contribution to these 
cumulative impacts. Therefore, the project’s incremental contribution to adverse effects to wetlands, 
riparian habitat, and other sensitive natural communities is considerable (Class I). 

Impact BIOT-7 (Interfere substantially with the movement of any native resident or migratory fish or wild-
life species or with established native resident or migratory wildlife corridors, or impede the use of native 
wildlife nursery sites) could result when well stimulation activities and related facilities or land uses are 
located in designated linkage areas, habitat “bottlenecks” between larger blocks of open space, or where 
culverts or other stream crossings create significant barriers to fish or wildlife movement. Other current and 
probable future projects listed in EIR Section 13.2 also are expected to directly or indirectly affect fish and 
wildlife movement through land use conversions, interruptions of movement routes (including stream 
channels for aquatic species), and the other direct and indirect effects described in EIR Section 10.4. 

Cumulatively, the project’s effects, in combination with the effects of other projects listed in EIR Section 
13.2, would likely substantially interfere with fish and wildlife movement. Absent mitigation, the project’s 
contribution to this cumulatively significant effect would likely be considerable. 

The project’s impacts would be mitigated through Mitigation Measure BIOT-7a to be applied to each 
future project-specific authorization (see Table 10.4-15). This measure would evaluate and mitigate 
potential impacts to fish and wildlife movement and habitat fragmentation by implementing site-specific 
measures as needed for each project-specific authorization. In many cases, this measure would reduce 
the impacts of individual project-specific authorizations to less than significant. However, even with 
incorporation of BIOT-7a, the project’s residual effects to fish and wildlife movement would likely con-
tribute considerably to the significant cumulative effect. 

Additional mitigation to reduce the project’s considerable contribution to significant cumulative effects 
to fish and wildlife movement could be developed and implemented at a regional or program level as 
the future locations and habitat effects of project-specific well stimulation authorizations become 
known. However, because this information is not yet available, this program-level analysis cannot iden-
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tify feasible measures to mitigate the project’s contribution to these cumulative impacts. Therefore, the 
project’s incremental contribution to fish and wildlife movement would be considerable (Class I). 

Impacts BIOT-8 (Conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance) and BIOT-9 (Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or other approved local, regional, or state 
habitat conservation plan) could occur if future well stimulation activities are planned within jurisdic-
tions or planning areas where such local policies, ordinances, and conservation plans are applicable, and 
if future authorizations for those activities do not appropriately protect biological resources. Other cur-
rent and probable future projects listed in EIR Section 13.2 also could conflict with these local policies, 
ordinances, and conservation plans in cases where the specific activity is authorized by an agency not 
subject to the local regulations or not signatory to an HCP or NCCP. 

Cumulatively, the project’s effects, in combination with the effects of other projects listed in Section 13.2, 
could substantially conflict with local policies, ordinances, and conservation plans. Absent mitigation, 
the project’s contribution to this cumulatively significant effect would likely be considerable. 

The project’s impacts would be avoided through Mitigation Measures BIOT-8a and BIOT-9a. These mea-
sures would require coordination with local agencies and permittees, CDFW, and USFWS to identify 
potential conflicts for project-specific authorizations, and to incorporate design features, conservation 
measures, or mitigation into proposed well stimulation activities. With incorporation of these measures, 
the project’s potential conflicts with local policies, ordinances, and conservation plans would be avoided 
and the project would not contribute considerably to any significant cumulative effect (Class II). 

Impact BIOT-10 (Contribute to global climate change and consequent impacts to biodiversity) states that 
well stimulation treatments in all study regions would generate greenhouse gas emissions that contrib-
ute to global climate change and affect biological diversity. The projects listed in EIR Section 13.2 would 
also all contribute to global climate change. The regulatory requirements (e.g., cap-and-trade rules) and 
recommended mitigation measures would reduce the project’s contribution to global climate change, a 
cumulative impact, but additional regulation outside DOGGR’s regulatory authority would be needed to 
reduce the project’s incremental contribution to greenhouse gas impacts to be less than cumulatively 
considerable. Therefore, the project’s contribution to the biodiversity impacts of global climate change 
would be significant (Class I). 

13.6.1 Impact Significance Summary 

Table 13.6-1 provides a summary of impacts as analyzed within this section.  

Table 13.6-1. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Impact BIOT-1. Substantially reduce the habitat of a fish or wildlife species.  

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 
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Table 13.6-1. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Impact BIOT-2. Cause a fish or wildlife population to drop below self-sustaining levels. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s)  BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-4b: Minimize Impacts to Protected Birds 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Impact BIOT-3. Substantially reduce the number or restrict the range of an endangered, rare, or threatened species. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Impact BIOT-4. Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by 
CDFW or USFWS 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-3b: Minimize and Mitigate Impacts to Special-status Plants 
BIOT-4a: Minimize and Mitigate Impacts to All Species Identified as a Candidate, Sensitive, or 
Special-status Species in Local or Regional Plans, Policies, or Regulations, or by CDFW or 
USFWS 
BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Impact BIOT-5. Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified 
in local or regional plans, policies, regulations, or by CDFW or USFWS.  

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 



Analysis of Oil and Gas Well Stimulation Treatments in California 
13. CUMULATIVE IMPACT ANALYSIS 

June 2015 13-31 Final EIR 

Table 13.6-1. Summary of Impacts and Mitigation Measures – Biological Resources: Terrestrial 
Environment 

Impact BIOT-6. Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the 
Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-1a: Evaluate Impacts to Native Vegetation and Fish and Wildlife Habitat 
BIOT-1b: Minimize Impacts to Native Vegetation and Habitat 
BIOT-1c: Replace or Offset Loss of Sensitive Habitat 
BIOT-2a: Prevent Hazards to Fish and Wildlife 
BIOT-3a: Minimize and Mitigate Impacts to Special-status Fish and Wildlife 
BIOT-6a: Protect Jurisdictional Waters 
GW-4b: Install a Well Seal Across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 
SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 
SWR-2a: Implement Erosion Control Plan 
SWR-3a: Ensure Adequate Water Availability 

Impact BIOT-7. Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native wildlife nursery sites 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) BIOT-7a: Prevent or Mitigate Habitat Fragmentation and Impacts to Fish and Wildlife Movement 

Impact BIOT-8. Conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) BIOT-8a: Coordinate with Local Agencies and Jurisdictions Regarding Local Policies and 
Conservation Plans 

Impact BIOT-9. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state habitat conservation plan 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) BIOT-9a: Coordinate with CDFW, USFWS, and Permittees Regarding NCCPs, HCPs, and 
Other Conservation Plans 

Impact BIOT-10. Contribute to global climate change and consequent impacts to biodiversity 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies 
GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB's Cap and Trade Program 
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13.7 Biological Resources: Coastal and Marine Environment 

Impacts of the project on coastal and marine biological resources, taken together with impacts from other 
related cumulative projects, are likely to create a significant cumulative effect. There may be cumulative 
impacts due to the combination of well stimulation on State waters in conjunction with drilling and well 
stimulation on federal waters. However, as explained below, the project’s incremental contribution to 
this significant cumulative impact is less than cumulatively considerable. 

The impacts to biological resources from the coastal and marine cumulative projects listed in Tables 
13.2.1 through 13.2-6 and the current and future offshore oil and gas production described in EIR Section 
13.2.4 (Offshore Oil and Gas Production for Cumulative Analysis) are similar to Impacts BIOCM-1, 
BIOCM-2, and BIOCM-3 described in EIR Section 10.5.5. These include the potential for disturbance or 
injury to or mortality of special-status coastal and marine species from well stimulation equipment and 
activities, and degradation of the coastal and marine environment from accidental spills or discharges. 

Well stimulation would use horizontal directional drilling (HDD) techniques to avoid intertidal and rocky 
reef nearshore areas with special-status coastal species (e.g., abalone). Most special-status coastal and 
marine species (except the sea otter in Region 3) are considered transient visitors to the study regions 
and typically pass through the areas during seasonal migrations. Even accidental spills attributable to 
the project would not impede migrations. Migrating species (e.g., whales) could avoid these areas given 
the small size of the area affected by the project relative to the migration channel. In addition, well stim-
ulation activities would not impact marine protected areas (MPAs) or biological resources within the 
MPA because these activities would not be conducted in or near any sensitive or protected marine habi-
tat, including MPAs. Therefore, the project’s contribution to cumulative impacts to special-status coastal 
and marine species and migration corridors would be less than cumulatively considerable (Class III). 

Formation fracturing during well stimulation at offshore platforms could occur at deep depths below the 
seafloor and the likelihood that chemicals used during these operations make it to the surface of the 
seafloor and are discharged into the marine environment is extremely low. Furthermore, the proposed 
permanent regulations would require future oil and gas well stimulation treatments to comply with all 
applicable requirements of the RWQCB and the DTSC (Section 1782); preparation and, if needed, imple-
mentation of a Spill Contingency Plan (Section 1783.1); well pressure and cement testing prior to a stimula-
tion treatment to ensure integrity (Sections 1784.1 and 1784.2); and on-site monitoring during stimulation 
treatments to ensure that the potential for upset conditions, including leaks and spills, are minimized (Sec-
tion 1785). In addition to the newly proposed permanent regulations, surface water quality, including Cali-
fornia’s coastal and offshore waters, is also protected from impacts due to the drilling of oil and gas wells 
by existing Title 14 regulations and the existing State and federal regulations. 

As described above in EIR Section 13.2.4, discharges from well stimulation activities are considered to be 
within the definition of well treatment fluids and are therefore subject to the requirements of discharge 
003 under 40 CFR Part 435.11. All 22 types of discharges are subject to discharge limits and periodic 
monitoring requirements as laid out in the permit. In addition, NPDES permits also require whole 
effluent toxicity (WET) tests for produced water discharges. Those tests are designed to ensure that all 
pollutants in the discharges are not toxic to aquatic life in the ocean environment. If well treatment 
fluids are discharged, they are normally discharged with produced water. Thus, the WET tests will help 
provide information on the potential toxicity to marine life from chemicals used for well treatment. 
Therefore, the project’s contribution to cumulative impacts to coastal and marine biological resources 
from spill or discharge would be less than cumulatively considerable (Class III). 
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13.7.1 Impact Significance Summary 

Table 13.7-1 provides a summary of impacts as analyzed within this section. 

Table 13.7-1. Summary of Impacts and Mitigation Measures – Biological Resources: Coastal and 
Marine Environment 

Impact BIOCM-1. Substantially affect any species identified as a candidate, sensitive, or special status species or their 
habitat 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact BIOCM-2. Interfere substantially with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors, or impede the use of native wildlife nursery sites 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact BIOCM-3. Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the 
Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required  

13.8 Coastal Processes and Marine Water Quality 

Impacts of the project on coastal processes and marine water quality, taken together with impacts from 
other related cumulative projects, have the potential to create a significant cumulative effect. However, 
as explained below, the project would either have no contribution to cumulative impacts to its incre-
mental contribution would be less than cumulatively considerable with implementation of mitigation. 

The majority of the projects listed in EIR Section 13.2.1 (List of pProjects for Cumulative Analysis) would 
not occur at or near the coast so would not contribute to the cumulative impacts to coastal processes 
and marine water quality. For the well stimulation program to have a cumulative impact upon coastal 
and marine resources, the impact must be a function of an increased frequency or density of well stimu-
lation activities under the project that could combine with the impacts from other offshore activities. 

No unique categories of impacts are expected from the cumulative increase in frequency or density of 
well stimulation projects. However, there may be cumulative impacts due to the combination of well 
stimulation on State waters in conjunction with drilling and well stimulation on federal waters. Cumula-
tive impacts would be expected to be similar to those described in EIR Section 10.6.5 and would require 
the same regulations and similar mitigation measures. 

The anticipated increase in cumulative oil and gas projects is not anticipated to result in a significant 
cumulative impact for Impact CPMWQ-1. This is because even a large number of individual operations 
and their associated legal discharges and small accidental discharges such as leaks, would not comprise 
sufficient fluid volume (or, in some cases, large volumes of legally discharged treated effluents contain-
ing a small total volume of contaminants) to cause broad regional or lasting effects on the composition 
of the marine waters such that there would be a significant cumulative impact. Normal ocean circulation 
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would dilute and separate these small discharges before the small discharges could combine into a sig-
nificant cumulative change. A large accident such as a blowout or a major oil spill might achieve such an 
impact, but these events are rare, and highly unlikely to occur in concert. Therefore these large events 
are not anticipated to augment each other in a cumulative manner. Nonetheless, implementation of 
Mitigation Measure CPMWQ-1a (Protect Water Quality including a Discharge Prevention Plan and a Spill 
Contingency Plan) would reduce any contribution to cumulative effects to less than cumulatively 
considerable. 

The only known mechanism by which a large number of projects could synergistically combine to have a 
broader effect on fluid flows such as currents, winds and waves (Impacts CPMWQ-2, CPMWQ-3, and 
CPMWQ-4) is an interference effect. A densely spaced array of piles (cylindrical obstructions to a fluid 
flow, which would describe the pile supports of well stimulation platforms offshore) can have an inter-
ference effect with each other, and alter the direction and magnitude of the fluid flow (Duclos et.al., 
2004). As the direction and magnitude is changed, sea-bottom sediment erosion and accumulation 
patterns might also be changed. 

This interference effect only arises with very dense spacings of the pile array. Generally speaking, the 
interference effect only becomes measurable when the pile spacing is less than two or three times the 
pile diameter. With respect to the support piles of well stimulation platforms, this is likely infeasible 
from a technical and economic standpoint and an increase in the number of platforms is speculative. As 
such, there would be no significant cumulative impact. If a particular hydrocarbon field proves very 
lucrative, a large increase in the number of platforms at a specific site may occur. However, it is unlikely 
that the increased density would achieve the interference effect. Individual well stimulation projects will 
need to pass through two parallel environmental review and permitting processes, and the reviews of 
individual projects should include an analysis of cumulative impacts, in order to detect such a large 
change in magnitude. 

As discussed in EIR Sections 10.6.5 and 10.11.5, earthquakes can have multiple causes, so it would be 
difficult to determine definitively that any particular seaquake, or potentially associated tsunami, is a 
direct result of any particular well stimulation project, as opposed to natural tectonic movement or 
erosion. Also, because this is a relatively new area of study, no methods for quantifying tsunami risk 
numerically yet exist, and no CEQA standards exist to differentiate the classes of impacts with respect to 
tsunamis. With the implementation of the geological mitigation measures noted in Section 10.11.5, and 
DOGGR’s permanent regulations, conditions, and mitigation measures mentioned in that section, the 
impact of increased risk from potential tsunamis would be less than significant (Class III), and would not 
be cumulatively considerable in combination with the cumulative projects listed above. 

Impact CPMWQ-5 (Increase the risk of tsunamis) notes that an increase in tsunami damage risk is likely 
to result from the increased seismic potential associated with the well stimulation process. The only 
cumulative projects likely to combine with the project to result in a cumulative significant impact would 
be additional offshore drilling. However, if multiple offshore drilling and stimulation events occurred at 
the same time, this could result in a significant cumulative impact. With implementation of mitigation 
measures, particularly Mitigation Measure CPMWQ-5a, which requires that an offshore geotechnical 
and tsunami investigation, the contribution of the project to the cumulative tsunami risk would less than 
cumulatively considerable (Class II). 

13.8.1 Impact Significance Summary 

Table 13.8-1 provides a summary of impacts as analyzed within this section. 
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Table 13.8-1. Summary of Impacts and Mitigation Measures – Coastal Processes and Marine Water 
Quality 

Impact CPMWQ-1. Change marine water chemical composition with respect to known hazardous substances; or the 
measured water temperature, salinity, conductivity, or turbidity 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) CPMWQ-1a: Ensure Implementation of all State and Local Agency Recommendations for the 
Protection of Marine Water Quality  

Impact CPMWQ-2. Change the velocity or direction of ocean currents 

Cumulative Analysis  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Impact CPMWQ-3. Change the velocity or direction of coastal and ocean winds 

Cumulative Analysis  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Impact CPMWQ-4. Change the direction, size, or period of ocean waves 

Cumulative Analysis  

Impact Significance Class IV 

Mitigation Measure(s) None required 

Impact CPMWQ-5. Increase the risk of tsunamis 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None requiredCPMWQ-5a: Conduct Offshore Geotechnical and Tsunami Investigation 

13.9 Commercial and Recreational Fishing 

Impacts of the project to commercial and recreational fishing, taken together with impacts from other 
related cumulative projects, are not likely to create a significant cumulative effect. As explained below, the 
project’s incremental contribution to these minor effects would be less than cumulatively considerable. 

The majority of the projects listed in EIR Section 13.2.1 (List of projects for Cumulative Analysis) would 
not occur at or near the coast, and so would not contribute to the cumulative impacts of commercial and 
recreational fishing. 

The impacts to commercial and recreational fishing from the coastal and marine cumulative projects 
listed in Tables 13.2.1 through 13.2-6 and the current and future offshore oil and gas production described 
in EIR Section 13.2.4 (Offshore Oil and Gas Production for Cumulative Analysis) are similar to Impacts 
CRF-1 and CRF-2 as discussed in EIR Section 10.7.5. 

This project, in combination with past, present, and probable future projects may cause some minor and 
temporary preclusion of recreational shore-based fishing grounds where HDD equipment is being staged, 
but these areas are very small compared to the total available areas for fishing. The projects contribu-
tion to preclusion of these areas (Impact CRF-1) would not be cumulatively considerable (Class III). 

Some increased barge traffic at the THUMS Islands in Study Region 1 could slightly increase the risk of an 
accidental spill and subsequent loss of catch (Impact CRF-2), but safety measures already in place (i.e., Port 
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Pilot) reduces the impacts below cumulatively considerable (Class III) and no mitigation measures are 
proposed. 

13.9.1 Impact Significance Summary 

Table 13.9-1 provides a summary of impacts as analyzed within this section. 

Table 13.9-1. Summary of Impacts and Mitigation Measures – Commercial and Recreational Fishing 

Impact CRF-1. Cause long-term exclusion of important commercial and recreational fishing areas. 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact CRF-2. Result in substantial loss of total catch to commercial and recreational fishing industries 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

13.10 Cultural Resources 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect. As explained below, the project’s incremental contribution to this 
significant cumulative impact is cumulatively considerable (Class I). The application of mitigation mea-
sures will reduce this, but not to a less than significant level. 

This section evaluates the potential for the project, oil and gas projects under the jurisdiction of counties 
or federal land, development projects, resource extraction activities, power generating facilities, renew-
able and non-renewable energy projects, large-scale infrastructure, and large-scale transportation projects 
within Study Regions 1 through 6, to have cumulative impacts to cultural resources. Individually minor but 
collectively significant actions (usually in the form of ground disturbance) may have a cumulatively con-
siderable impact on cultural resources. These accumulated impacts may result in a substantially adverse 
change in the significance of a resource, potentially jeopardizing its eligibility for listing on the CRHR. 

For the cultural resources cumulative analysis, the scope was defined at three levels: study region, Mon-
terey Formation and its plays for each study region, and existing oil and gas fields in each study region. 
Although the total number of cultural resources present in each area is unknown, a rough order of 
magnitude estimate can be derived based on data provided by Northwest Information Center (NWIC) 
for four counties (Alameda, Contra Costa, San Mateo and Solano). Using these figures, the State of Cali-
fornia (99,841,464 acres) has an approximate site density of 0.026 per acre. The six jurisdictional DOGGR 
Districts are 57,511,303 acres in size and contain an estimated 1,495,294 cultural resources. 

Past and Present Projects. The analysis of cumulative impacts of past and present projects to cultural 
resources used the acreage of existing urban development to calculate an estimated number of resources 
that have already been destroyed by development. This calculation was based on 2011 National Land 
Cover Database land cover classes: 21 (Developed, Open Space), 22 (Developed, Low Intensity), 23 (Devel-
oped, Medium Intensity), and 24 (Developed, High Intensity). The total cell counts for these four classes 
were multiplied by the per-cell area of 900 square meters to derive acreage totals. 

This analysis concluded that in Regions 1 through 6 approximately 5,965,110 acres of land, or 10 percent 
of the project area, has been developed. Therefore, approximately 155,093 cultural resources have already 



Analysis of Oil and Gas Well Stimulation Treatments in California 
13. CUMULATIVE IMPACT ANALYSIS 

June 2015 13-37 Final EIR 

been destroyed by this development. Much of this development took place prior to the existence of envi-
ronmental laws, and so many of these impacts would not have been mitigated. 

Probable Future Projects. Cultural resources are also expected to be affected by reasonably foreseeable 
future projects. These projects include: oil and gas wells, oil and gas production and distribution infra-
structure and facilities, development projects, resource extraction activities, power generating facilities, 
renewable and non-renewable energy projects, large-scale infrastructure, and large-scale transportation 
projects (Tables 13.1-1 through 13.1-11). Impacts to cultural resources associated with many of these 
projects would be mitigated through the NEPA and CEQA process. 

Study Region 1 is 20,145,301 acres in size. According to the above analysis, approximately 2,014,399 
acres of land, or 10 percent, has been developed as part of past and present projects. An additional 26 
probable future projects have been identified for this region (Tables 13.1-1 and 13.1-2). 

Study Region 2 is 1,783,767 acres in size. According to the above analysis, approximately 276,595 acres 
of land, or 16 percent, has been developed as part of past and present projects. An additional 9 
probable future projects have been identified for this region (Tables 13.1-3 and 13.1-4). 

Study Region 3 is 6,726,646 acres in size. According to the above analysis, approximately 638,019 acres 
of land, or 9 percent, has been developed as part of past and present projects. An additional 14 
probable future projects have been identified for this region (Tables 13.1-5 and 13.1-6).Study Region 4 is 
9,190,256 acres in size. According to the above analysis, approximately 435,897 acres of land, or 5 per-
cent, has been developed as part of past and present projects. An additional 18 probable future projects 
have been identified for this region (Tables 13.1-7 and 13.1-8). 

Study Region 4 is 9,190,256 acres in size. According to the above analysis, approximately 435,897 acres 
of land, or five percent, has been developed as part of past and present projects. An additional 18 
probable future projects have been identified for this region (Tables 13-7 and 13-8). 

Study Region 5 is 11,303,790 acres in size. According to the above analysis, approximately 585,802 acres 
of land, or 5 percent, has been developed as part of past and present projects. An additional 20 prob-
able future projects have been identified for this region (Tables 13.1-9 and 13.1-10). 

Study Region 6 is 8,361,544 acres in size. According to the above analysis, approximately 2,014,399 acres 
of land, or 24 percent, has been developed as part of past and present projects. An additional 16 probable 
future projects have been identified for this region (Tables 13.1-11 and 13.1-12). 

The impacts to cultural resources associated with past, present, and probable future projects would 
have a potentially significant effect on historic resources. Avoidance and mitigation strategies will be 
applied in project-level analyses for site-specific applications. However, some historical resources will be 
adversely affected as part of all of these projects. 

The impacts of the project, when combined with impacts from past, present, and probable future proj-
ects, contribute in a small but significant way to the cumulative adverse impacts for cultural resources, 
Impact CUL-1 I (Affect historic-era archaeological and built-environment resources); (Impact CUL-2 
(Affect prehistoric resources); Impact CUL-3 (Disturb human remains or cultural items, including 
funerary objects, sacred objects, and objects of cultural patrimony); and Impact CUL-4 (Affect cultural 
landscapes). Mitigation Measures CUL-1a through CUL-1j would reduce cumulative impacts but cannot 
guarantee they would be reduced to be less than cumulatively considerable level. Despite the correct 
implementation of the mitigation measures outlined here, the project’s incremental contribution to 
cumulative impacts to cultural resources would nonetheless be cumulatively considerable (Class I). 
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13.10.1 Impact Significance Summary 

Table 13.10-1 provides a summary of impacts as analyzed within this section. 

Table 13.10-1. Summary of Impacts and Mitigation Measures – Cultural Resources 

Impact CUL-1. Well stimulation treatments would affect historic and built-environment resources. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) CUL-1a: Require Information Inventory and Evaluate Cultural Resources 
CUL-1b: Complete: Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities  

Impact CUL-2. Well stimulation treatments would affect prehistoric resources. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) CUL-1a: Require Information Inventory and Evaluate Cultural Resources 
CUL-1b: Complete: Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities  

Impact CUL-3. Well stimulation treatments would disturb human remains or cultural items, including funerary 
objects, sacred objects, and objects of cultural patrimony. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) CUL-1a: Require Information Inventory and Evaluate Cultural Resources 
CUL-1b: Complete: Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities  
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Table 13.10-1. Summary of Impacts and Mitigation Measures – Cultural Resources 

Impact CUL-4. Well stimulation treatments would affect cultural landscapes. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) CUL-1a: Require Information Inventory and Evaluate Cultural Resources 
CUL-1b: Complete: Native American Coordination 
CUL-1c: Prepare and Implement Cultural Resources Management and Treatment Plan 
CUL-1d: Prepare Plan for the Inadvertent Discovery of Human Remains 
CUL-1e: Provide Cultural Resources Specialist with the Authority to Halt Earth Disturbing 
Activities 
CUL-1f: Conduct a Cultural Resources Worker Environmental Awareness Program 
CUL-1g: Monitor Earth Disturbing Activities for Cultural Resources 
CUL-1h: Provide Native American Monitors during Earth Disturbing Activities 
CUL-1i: Prepare Cultural Resources Documents for the Monitoring of Earth Disturbing Activities 
CUL-1j: Curate all Discovered Cultural Resources Associated with Earth Disturbing Activities  

13.11 Paleontological Resources 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect. As explained below, the project’s incremental contribution to this 
cumulative impact is less than cumulatively significant. The application of mitigation measures will allow 
for the recovery, preparation, analysis, and curation of the paleontological resources that may be made 
available for future scientific studies, which may result in important taphonomic, taxonomic, phylogenetic, 
paleoecologic, stratigraphic, or biochronological discovery. 

As described in Tables 13.1-1 through 13.1-11, there are numerous projects considered in this cumula-
tive impact analysis. The destruction of non-renewable paleontological resources as a result of project-
related ground disturbances could cause the permanent loss of scientific information, thus resulting in a 
significant cumulative impact over time. The actual number and type of paleontological resources that 
might be adversely affected by these projects cannot be determined without a comprehensive inventory 
and assessment of the paleontological resource potential of each study region. Such an assessment is 
beyond the reasonable scope of this EIR. 

Typically, paleontological resource potential of a given project area is identified as part of the permitting 
process for individual undertakings, and paleontological resources are discovered during ground disturb-
ing activities relating to project development. Applicable laws and regulations, as discussed in EIR Section 
10.9.2 (Paleontological Resources), afford specific protections to discovered paleontological resources. 

Unknown, previously unrecorded paleontological resources could be found at nearly any development 
site within Study Regions 1 through 6. With regards to paleontological resources, those projects that 
directly result in ground disturbances are most likely to adversely impact paleontological resources. These 
projects include pipeline construction, oil and gas well drilling, construction of transportation corridors, 
mining and quarry expansions, and energy generation projects. Should paleontological resources be dis-
covered during construction-related activities associated with the current and future projects, they 
would be subject to legal requirements designed to protect them similar to Mitigation Measure PALEO-1a 
through PALEO-1h, thereby reducing the effects of impacts. The adverse impacts can be mitigated to less 
than significant levels because the paleontological resources would be salvaged from destruction and 
curated in perpetuity at an accredited museum, where they would be made available for research and 
scientific analysis, potentially leading to new discoveries. 
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Therefore, the project’s incremental contribution to Impact PALEO-1 (Destroy or disturb surface or near-
surface significant paleontological resources) would be less than cumulatively considerable with mitiga-
tion incorporated (Class II). 

13.11.1 Impact Significance Summary 

Table 13.11-1 provides a summary of impacts as analyzed within this section. 

Table 13.11-1. Summary of Impacts and Mitigation Measures – Paleontological Resources 

Impact PALEO-1. Destroy or disturb surface or near-surface significant paleontological resources 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) PALEO-1a: Require InformationInventory and Evaluate Paleontological Resources 
PALEO-1b: Develop Paleontological Resource Mitigation Plan 
PALEO-1c: Retain Project Qualified Paleontological Resources Staff 
PALEO-1d: Conduct a Paleontological Resources Worker Environmental Awareness Program 
PALEO-1e: Monitor Earth Disturbing Activities for Paleontological Resources 
PALEO-1f: Provide Qualified Paleontological Resources Monitor with Authority to Halt Earth 
Disturbing Activities 
PALEO-1g: Prepare Paleontological Resources Report for the Monitoring of Earth Disturbing 
Activities 
PALEO-1h: Curate all Discovered Paleontological Resources Associated with Earth Disturbing 
Activities 

13.12 Environmental Justice 

EIR Section 10.10 discusses Environmental Justice as it relates to the project. As explained in that sec-
tion, the topic of environmental justice is not a required part of a CEQA analysis. However, DOGGR has 
included this subject for informational purposes because of the level of interest in well stimulation and 
based on the number of comments received on the topic during scoping of the EIR. As described in EIR 
Section 10.10 (Environmental Justice), DOGGR will collect data on well stimulation locations and on their 
proximity to low-income and minority populations that qualify as environmental justice populations. 
This information would be used to identify if there is an environmental justice issue, allowing DOGGR to 
develop strategies to address the issue. In the absence of specific well locations relative to specific popu-
lation groups, the programmatic level analysis in this EIR can reach no conclusions as to the significance 
of environmental justice impacts, should they occur. Therefore, to be conservative, it is assumed that 
they could be cumulatively considerable when combined with the impacts of other projects in the 
vicinity of a well stimulation. 

The application of mitigation measures will help reduce the overall environmental justice impacts, but 
well stimulations would still occur within areas containing minority and low-income population percent-
ages greater than the larger geography in which they are located. While Mitigation Measure EJ-1a would 
allow DOGGR and/or the local jurisdiction to track the locations of well stimulation applications and 
ensure the number of well stimulations permitted outside of areas containing environmental justice popu-
lations is greater than those permitted within such areas, there would still be a cumulatively consider-
able contribution from well stimulation sites to minority or low-income persons. 

As shown in EIR Section 10.10, Tables 10.10-3 through 10.10-16, the project would be located in regions 
that contain a number of areas with a greater percentage of minority or low-income persons as com-
pared to the larger geographic areas in which they are located. 
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For Study Region 1, most future projects do not appear to be located proximate to existing oil and gas 
fields. However, well stimulations within existing fields that contain adjacent minority and or low-
income populations could cumulatively combine with any nearby smaller projects, including projects not 
identified in Tables 13-1 and 13-2. 

For Study Regions 2 through 6, a number of future oil and gas projects identified in Tables 13-3 through 
13-9 would be located proximate to existing oil and gas fields possibly containing adjacent dispropor-
tionate numbers of minority and or low-income populations. Therefore, well stimulations within existing 
oil and gas fields in the study regions would contribute to significant unavoidable cumulative environ-
mental justice impacts within these areas. 

Although the locations of new wells/fields that may be developed outside of existing fields because of 
well stimulation are unknown, they could combine with impacts of future projects identified in Tables 
13-1 and 13-2, resulting in cumulatively disproportionate impacts to areas containing environmental 

justice populations of concern, Impact EJ-1 (Significant impacts would disproportionately affect 
minority or low-income populations). While the implementation of proposed Mitigation Measure EJ-1a 
would provide DOGGR data to identify if an environmental justice issues exists and develop methods for 
addressing this impact, the project’s incremental contribution to cumulative environmental justice 
impacts is considered cumulatively considerable. 

13.12.1 Impact Significance Summary 

Table 13.12-1 provides a summary of impacts as analyzed within this section. 

Table 13.12-1. Summary of Impacts and Mitigation Measures – Environmental Justice 

Impact EJ-1. Significant impacts would disproportionately affect minority or low-income populations. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) EJ-1a: Track Characteristics of Affected Populations in the Vicinity of Well Stimulation 
Treatments 

13.13 Geology, Soil, and Mineral Resources 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative impact. The application of mitigation measures will reduce the project’s 
incremental contribution to below cumulatively considerable levels. 

Cumulative impacts identified for geology, soil, and mineral resources were similar for the six study 
regions, due to overall generally similar geologic conditions throughout the project’s study regions. In 
addition, the potential impacts were evaluated based on the probable future production for moderate 
growth for development of the Monterey Formation or another new find that could be brought into pro-
duction as discussed in EIR Section 7.3.8. 

Other than future well stimulation activities and subsidence due to groundwater overdraft, it is unlikely 
that future projects listed in EIR Sections 13.2.1 (List of projects for Cumulative Analysis), 13.2.2 (Agricul-
ture Water Use for Cumulative Analysis), 13.2.3 (Population projection for Cumulative Analysis), and 
13.2.4 (Offshore Oil and Gas Production for Cumulative Analysis) would combine with the impacts of the 
project to result in cumulative effects. This is because the impacts of the project on geology, soil, and 
mineral resources are localized and would combine only with probable future projects if the projects 
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were located immediately adjacent to the proposed oil and gas wells. As such, the following impacts of 
the project, when combined with those of the cumulative projects, would not be cumulatively consider-
able (Class III): Impact GEO-1 (Expose people or structures to potential substantial adverse effects as a 
result of rupture of a known fault, seismically induced groundshaking, and/or ground failure); Impact 
GEO-2 (Result in substantial soil erosion or the loss of topsoil); Impact GEO-4 (Be located on expansive 
soil creating substantial risks to life or property); Impact GEO-6 (Result in the loss of availability of 
known mineral resource loss of a locally important mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan); and Impact GEO-7 (Cause an induced seismic event 
including ground shaking and ground failure). 

The project does not include the construction of septic tanks or other non-portable waste disposal system 
during the period of construction and operation of well stimulation. Therefore, Impact GEO-5 (Have soils 
incapable of adequately supporting the use of septic tanks or alternative wastewater disposal systems) 
would not occur. 

Due to the large use of groundwater for agriculture and other development, Impact GEO-3 (Be located 
on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral spreading, subsi-
dence or collapse) would be cumulatively significant. The project’s incremental contribution to the cumu-
lative impacts, however, would be less than cumulatively considerable with mitigation incorporated 
(Class II) because Mitigation Measure GEO-3a would require the owner/operator to prepare a geotech-
2nical report that would consider subsidence and would need to show that the location of the well 
pad would not result in subsidence or collapse. 

13.13.1 Impact Significance Summary 

Table 13.13-1 provides a summary of impacts as analyzed within this section. 

Table 13.13-1. Summary of Impacts and Mitigation Measures – Geology, Soils and Mineral Resources 

Impact GEO-1. Expose people or structures to potential substantial adverse effects as a result of rupture of a known 
fault, seismically induced groundshaking, and/or ground failure 

Cumulative Analysis  

Impact Significance  Class III  

Mitigation Measure(s) None required 

Impact GEO-2. Result in substantial soil erosion or the loss of topsoil 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact GEO-3. Be located on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral 
spreading, subsidence or collapse 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GEO-3a: Prepare Geotechnical Report if Necessary 

Impact GEO-4. Be located on expansive soil creating substantial risks to life or property 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required  
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Table 13.13-1. Summary of Impacts and Mitigation Measures – Geology, Soils and Mineral Resources 

Impact GEO-5. Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater 
disposal systems 

Cumulative Analysis  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Impact GEO-6. Result in the loss of availability of known mineral resource loss of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan or other land use plan 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact GEO-7. Cause an induced seismic event including ground shaking and ground failure 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

13.14 Greenhouse Gas Emissions 

Impacts resulting from greenhouse gas emissions of the project taken together with impacts from other 
related cumulative projects are likely to create a significant cumulative effect. The project’s incremental 
contribution to this significant cumulative impact is cumulatively considerable. 

The analysis presented in EIR Section 10.12 is a cumulative impact assessment because GHG emissions 
contribute, by their nature on a cumulative basis, to the adverse environmental impacts of global climate 
change. Because the primary direct environmental effect of GHG emissions would be to exacerbate global 
climate change and the numerous side-effects on the environment and humans, the area of influence 
for GHG impacts is global. However, those effects of climate change would also be manifested on 
resources and ecosystems in California. As the analysis in EIR Section 10.12 concerns cumulative global 
impacts there is no separate cumulative impact analysis for GHG emissions. Despite the implementation 
of the mitigation measures outlined in EIR Section 10.12, the project’s incremental contribution to 
cumulative impacts to GHG emissions would nonetheless be cumulatively considerable (Class I). 

13.14.1 Impact Significance Summary 

Table 13.14-1 provides a summary of impacts as analyzed within this section. 

Table 13.14-1. Summary of Impacts and Mitigation Measures – Greenhouse Gas Emissions 

Impact GHG-1. Generate greenhouse gas emissions that may have a significant impact on the environment 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) AQ-2a: Reduce Hydrocarbon Emissions from Well Stimulation Treatments 
AQ-2b: Reduce Emissions from Portable Equipment and Mobile Sources 
GHG-1a: Prevent Methane Emissions from Associated Gas and Casinghead Gas 
GHG-1b: Reduce Emissions by Implementing Clean Development Mechanism (CDM) Strategies 
GHG-1c: Detect and Quantify Fugitive and Vented Methane and Carbon Dioxide 
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Table 13.14-1. Summary of Impacts and Mitigation Measures – Greenhouse Gas Emissions 

Impact GHG-2. Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions 
of greenhouse gases 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) GHG-2a: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB's Cap and Trade Program  
GHG-2b: Require Applicant to Enter into Mitigation Programs or Agreements for GHG 
Emissions not Covered by or Exempt from ARB’s Cap and Trade Program 

13.15 Hazards and Hazardous Materials 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect on hazards and hazardous material. As explained below, the proj-
ect’s incremental contribution to this significant cumulative impact is less than cumulatively considerable 
with the application of mitigation measures. 

The cumulative impact analysis for hazards and hazardous materials is based on the analyses in EIR Sec-
tions 10.13 and 11.13, the anticipated future hydraulic fracturing provided in EIR Section 7.3.8 and the 
future projects summarized in Tables 13.2-1 through 13.2-12. The analyses in EIR Sections 10.13 and 
11.13 found that the impacts of hazards and hazardous substances from the project would be less than 
significant with mitigation measures. These impacts and mitigation measures are summarized on Tables 
10.13-11 and 11.13-1. 

Study Region 1 

Future well stimulation in Study Region 1 is proposed only at the Wilmington and Inglewood fields. As 
described in EIR Section 7.3.8, about 25 wells per year will be subject to hydraulic fracturing in the Wilm-
ington field (20 new wells and 5 existing wells). Estimates for Inglewood Field suggest that hydraulic frac-
turing will occur in about 20 wells per year (6 new wells and 14 existing wells). These data indicate that 
hydraulic fracturing will occur in about 45 new and existing wells each year in Study Region 1. As sum-
marized in EIR Section 10.14.5.1, 14 wells were used for hydraulic fracturing (and reported to FracFocus) 
in Study Region 1 between June 2012 and June 2013. Therefore, hydraulic fracturing is anticipated to 
increase over 300 percent. 

As described in EIR Section 11.13.5.1, some characteristics of the Wilmington field make it susceptible to 
Impact HAZ-1 (Hazardous materials associated with well stimulation could be released to the environ-
ment from a spill or leak), including the age of its infrastructure, its location in a seismically active area, 
and its urban setting. The projected increase in hydraulic fracturing would increase the susceptibility to 
spills or leaks of hazardous materials in both the Wilmington and Inglewood fields. In particular, there is 
an increased risk of spills or leaks of hazardous materials from the increase in truck traffic associated with 
the transport of chemicals. Because most of the water and wastewater from hydraulic fracturing is gen-
erated and treated onsite at both the Wilmington and Inglewood fields, an increase in well stimulation 
would not be expected to significantly increase off-site truck traffic for water and wastewater hauling. The 
increase in chemical use onsite would result in a potential increase in spills or leaks. However, the impacts 
are less than significant with mitigation measures proposed in EIR Section 10.13.6 in combination with 
existing and proposed regulations regarding the transport, use, and disposal of hazardous materials. 
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As listed in Tables 13.2-1 and 13.2-2, there are two oil and gas projects and 23 other applicable cumula-
tive projects in Study Region 1. Relative to the Wilmington and Inglewood fields, all but one are located at 
considerable distances, mostly in eastern portions of Los Angeles, Riverside and San Bernardino Counties. 
The closest project is the Alamitos Energy Center, a natural gas power plant in Long Beach, about one 
mile from the southernmost end of the Wilmington field. There are other smaller existing and proposed 
facilities in Study Region 1 that generate or use hazardous materials and wastes. This could include 
cleaners, refineries, chemical companies, gas stations, landfills, etc. There is little potential for released 
hazardous materials from these existing and proposed facilities to co-mingle with released hazardous 
materials from the project. Existing regulations regarding the transport, handling, use, storage, and dis-
posal of hazardous materials at these industrial facilities (see EIR Section 10.13.2.2) and the well stimula-
tion mitigation measures (as revised) (HAZ-1a, HAZ-1b, and TR-4a) will reduce the project’s incremental 
contribution to cumulative impacts of hazards and hazardous materials to less than cumulatively 
considerable with mitigation measures in Study Region 1. 

Study Region 2 

Future well stimulation in Study Region 2 is discussed in EIR Section 7.3.8. For the Sespe field, “a few” 
new wells and no existing wells are expected to be hydraulically fractured annually (three wells assumed 
for the purposes of the analysis). This represents the same or a slightly lower number of wells than hydrau-
lically fractured in the Sespe field currently. For the remainder of Study Region 2, fewer than 20 new 
production and injection wells will be drilled with all new production wells hydraulically fractured. For 
the purposes of the analysis, 10 new wells are assumed for hydraulic fracturing. Further, hydraulic frac-
turing is anticipated for “fewer than 15” existing wells. This information indicates that about 13 new 
wells and about 14 existing wells (total of 27 wells) will be hydraulically fractured annually in Study 
Region 2. As summarized in EIR Section 10.14.5.2, 20 wells were used for hydraulic fracturing in Study 
Region 2 as reported to FracFocus between June 2012 and June 2013. Therefore, hydraulic fracturing is 
anticipated to increase slightly in Study Region 2 outside of the Sespe field. 

As described in EIR Section 11.13.5.3, there are some characteristics of the Sespe field that make it sus-
ceptible to impacts from hazardous materials, including the age of its infrastructure, its limited access 
roadways, and its natural setting. Hydraulic fracturing is not projected to increase in the Sespe field and 
the impacts are less than significant with mitigation as described in EIR Section 11.13.6. For the remainder 
of Study Region 2, the annual number of wells anticipated to be hydraulically fractured is expected to 
increase from at least 20 wells in 2012-2013 to about 27 wells per year in the future. 

As listed in Tables 13.2-3 and 13.2-4, there are nine oil and gas projects and two other applicable cumu-
lative projects (both associated with aggregate mining) in Study Region 2. Four of the oil and gas proj-
ects are in the immediate vicinity of the Sespe field and the remaining projects are also located in Ven-
tura County. Additionally, there are other facilities that generate or use hazardous materials and wastes 
in Study Region 2. However, the potential impacts of hazardous materials associated with these projects 
and facilities are not anticipated to co-mingle with hazardous materials associated with well stimulation. 
Existing regulations regarding the transport, handling, use, storage, and disposal of hazardous materials 
at these industrial facilities (see EIR Section 10.13.2.2) and the well stimulation mitigation measures (as 
revised) (HAZ-1a, HAZ-1b, HAZ-1c and TR-4a) will result in the project’s incremental contribution to 
cumulative impacts of hazards and hazardous materials to be less than cumulatively considerable in 
Study Region 2. 
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Study Region 3 

As listed in Tables 13.2-5 and 13.2-6, there are seven oil and gas projects and eight other applicable 
cumulative projects in Study Region 3. Because there is no proposed well stimulation in Study Region 3, 
the project’s incremental contribution to cumulative impacts of hazards and hazardous materials will be 
less than cumulatively considerable in Study Region 3. 

Study Region 4 

As described in EIR Section 7.3.8, approximately 3,300 new production, injection, and other wells are 
expected to be drilled annually in Study Region 4. Of these wells, about 40 to 55 percent of the new pro-
duction wells and about 40 to 62 percent of the new injection wells are expected to be hydraulically 
fractured. For purposes of the analysis, about one-half of the 3,300 wells (1,650 wells) are assumed to 
be subject to hydraulic fracturing on an annual basis. Further, well stimulation treatments would be 
used on about 200 existing wells, indicating that future well stimulation treatments would occur on 
about 1,850 wells per year. Between June 2012 and June 2013, 943 wells were used for hydraulic 
fracturing (as reported to FracFocus) in Study Region 4. Therefore, hydraulic fracturing is anticipated to 
approximately double in the future. 

The projected increase in hydraulic fracturing in Study Region 4 could result in a significant increase in 
the amount of trucks transporting fresh (or recycled) water, chemicals, and wastewater. As described in 
EIR Section 7.4.1.3 of the Project Description, if not available by pipeline, water for hydraulic fracturing 
is transported in 4,000 to 5,000 gallon tanker style tractor trailer units. This is discussed in more detail in 
EIR Section 11.22 (Transportation and Traffic). 

According to DOGGR, flowback and produced water is injected into Class II wells in California for either 
enhanced oil recovery (EOR) or disposal (Hagel, personal communication, November 21, 2014). Based 
on data provided by DOGGR, there were approximately 35,000 active Class II wells in California in 2013. 
Approximately 5 percent (1,772) of these wells were used for water and gas disposal, while the remain-
ing were used for EOR (i.e., cyclic steam, steam flood, and water flood). Given the large number of injec-
tion wells in Study Region 4, it is recognized that most of the flowback may be re-injected onsite. There-
fore, it is assumed that wastewater will not be transported by truck. 

Hazardous materials are transported in accordance with State and Federal regulations. However, the 
increase in volume of truck traffic for delivering chemicals for hydraulic fracturing increases the risk of 
truck accidents and potential spills/leaks of hazardous materials. The cumulative traffic and transporta-
tion impacts and mitigation measures are discussed in EIR Section 13.24. 

As listed in Tables 13.2-7 and 13.2-8, respectively, there are 45 oil and gas projects and 16 other applic-
able cumulative projects in Study Region 4. Although most of these projects are located within Kern 
County near oil and gas fields, the use of hazardous materials, if any, by these projects would be geo-
graphically distinct. The impacts of hazardous materials associated with the project would not be influ-
enced by hazardous materials, if present, at these other projects. This is also true for other facilities that 
generate or use hazardous materials and wastes in Study Region 4. Existing regulations regarding the 
transport, handling, use, storage, and disposal of hazardous materials at these industrial facilities (see 
EIR Section 10.13.2.2) and the well stimulation mitigation measures (as revised) (HAZ-1a and TR-4a) will 
result in the project’s incremental contribution to cumulative impacts of hazards and hazardous 
materials to be less than cumulatively considerable in Study Region 4. 
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Study Region 5 

As described in EIR Section 7.3.8, future well stimulation in Study Region 5 is anticipated to occur at “a 
few existing wells” per year over the next five years. As summarized in EIR Section 10.14.5.5, this is a 
slight increase from the one well within Study Region 5 that was used for hydraulic fracturing between 
June 2012 and June 2013 (as reported to FracFocus). Although hydraulic fracturing is not projected to 
increase substantially in Study Region 5, there remains the potential for spills or leaks of hazardous 
materials at the targeted few wells each year. 

There are six oil and gas projects and 22 other applicable cumulative projects in Study Region 5 (Tables 
13.2-9 and 13.2-10). In addition, there are other facilities that generate or use hazardous materials and 
wastes in Study Region 5. Existing regulations regarding the transport, handling, use, storage, and dis-
posal of hazardous materials at these industrial facilities (see EIR Section 10.13.2.2) and the well stimula-
tion mitigation measures (as revised) (HAZ-1a and TR-4a) will result in the project’s incremental 
contribution to cumulative impacts of hazards and hazardous materials to be less than cumulatively 
considerable. 

Study Region 6 

As listed in Tables 13.2-11 and 13.2-12, there are four oil and gas projects and 14 other applicable cumu-
lative projects in Study Region 6. Because there is no proposed well stimulation in Study Region 6, the 
project’s incremental contribution to cumulative impacts of hazards and hazardous materials will be less 
than cumulatively considerable. 

13.15.1 Impact Significance Summary 

Table 13.15-1 provides a summary of impacts as analyzed within this section. 

Table 13.15-1. Summary of Impacts and Mitigation Measures – Hazards and Hazardous Materials 

Impact HAZ-1. Release hazardous materials into the environment from a spill or leak 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 
HAZ-1b: Require Operator to Conduct an Annual Inventory of Its Well Stimulation Equipment 
and Report of the Aged Infrastructure and Its Likelihood of Failure Leading to Spills or Leaks to 
DOGGR 
HAZ-1c: Require Operators, in their Spill Contingency Plan Required by the Proposed 
Regulations, to Propose Measures to Lessen Response Times to Address Spills or Leaks of 
Hazardous Materials in Remote Locations 

Impact TR-4. Transport hazardous materials 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) TR-4a: Know Spill Prevention Measures 
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13.16 Groundwater Resources 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative impact on groundwater resources. As detailed in EIR Sections 10.14.5 and 
11.14.5, unmitigated project-related impacts on groundwater quantity and quality vary from study 
region to study region. Compliance with revised mitigation requirements will reduce all of the impacts of 
the project to less than significant. For the cumulative impacts analysis, revised mitigation measures will 
reduce the project’s contribution to the cumulative impacts on groundwater quality (GW-3 through 
GW-7) and one (GW-2) of the two impacts on groundwater quantity to less than cumulatively 
considerable. However, the project’s incremental contribution is considered cumulatively considerable 
with respect to groundwater quantity and overdraft conditions (GW-1), even with the application of 
revised mitigation measures as explained below. 

The cumulative impact analysis for groundwater resources considers the programmatic project and oil 
and gas field analyses in EIR Sections 10.14 and 11.14, the anticipated future hydraulic fracturing pro-
vided in EIR Section 7.3.8 and the future projects summarized in Tables 13.2-1 through 13.2-12. The 
analysis considers potential cumulative impacts for Impact GW-1 (Cause or contribute to overdraft con-
ditions); Impact GW-2 (Lower groundwater levels through pumping, resulting in significant and unrea-
sonable inelastic land subsidence or significant and unreasonable impacts to nearby water wells or inter-
connected surface water); Impact GW-3 (Adversely impact groundwater quality through surface spills or 
leaks during well stimulation); Impact GW-4 (Migration of well stimulation fluids or formation fluids 
including gas to protected groundwater through non-existent or ineffective annular well seals); Impact 
GW-5 (Migration of well stimulation fluids or formation fluids including gas to protected groundwater 
through damaged or improperly abandoned wells); Impact GW-6 (Improper disposal of flowback in injec-
tion wells could potentially impact groundwater quality); and Impact GW-7 (Inability to identify specific 
impacts to groundwater quality from well stimulation activities). The project as well as the cumulative 
projects listed in EIR Section 13.2.1 (List of projects for Cumulative Analysis) would contribute to signifi-
cant cumulative impacts. In addition to the cumulative projects listed in EIR Section 13.2.1, future munic-
ipal and industrial growth, along with the ongoing water demands of existing agriculture, will add additional 
pressure to the increasing water demand. 

Revised Mmitigation measures are proposed to address the impacts due to well stimulation treatments 
summarized above (see Tables 10.14-20 and 11.14-6). Specifically, revised mitigation measures proposed for 
impacts on groundwater quantity in an over-drafted basin or subbasin (Impact GW-1) include 
substitution of an alternative water supply (e.g., produced water or recycled water) for groundwater in 
well stimulation treatments to the extent feasible (revised MM GW-1a). Further, the Water Recycling 
Standard (see EIR Section 7.5.1), which is part of this project, requires the maximum feasible use of 
recycled water or saline groundwater. Additional mitigation for local impacts on groundwater quantity 
(Impact GW-2) from pumping includes an independent review by a Certified Hydrogeologist to analyze 
and minimize groundwater impacts (revised MM GW-1b)preparation of a third-party technical analysis 
on water levels, inelastic land subsidence and other potential local effects. 

Revised Mmitigation measures were developed for groundwater quality (Impacts GW-3 through GW-7) 
as summarized on Tables 10.14-20 and 11.14-6). These groundwater quality mitigation measures are 
also proposed in combination with the Groundwater Protection Standard (see EIR Section 7.5.4). 
Implementation of the revised mitigation measures would reduce the contribution of the project to the 
cumulative impact to less than cumulatively considerable for Impacts GW-2 through GW-7. However, 
this conclusion does not apply to Impact GW-1, relating to overdraft conditions. 
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For Impact GW-1, even though revised mitigation measures are considered sufficient to mitigate the 
impact to groundwater quantity on a well-by-well basis, the measures do so by limiting the number of 
well stimulation treatments that can rely on groundwater. In this way, the measure requires future well 
stimulation to rely on water sources other than groundwater and thereby places constraints on other 
water sources. It is recognized that the volumes used for well stimulation are relatively small when 
comparing current quantities used with other water sources and use. However, there is uncertainty 
associated with both the amount of water needed for future well stimulation treatments and the 
amount of water available due to the recent extreme drought in California. For example, it is not known 
how many unconventional well stimulations may occur in the future; nor is it known where they might 
occur and, therefore, where the water might be needed. Recognizing the pressure placed on scarce water 
resources during the ongoing California drought, it is reasonable to assume that any impact on water 
resources would be significant and that the project’s contribution, while comparatively minor, would be 
cumulatively considerable. 

The future water use for hydraulic fracturing was estimated based on the anticipated number of wells 
that will be hydraulically fractured in each study region. The projected future water use for hydraulic 
fracturing is summarized in Table 7.3-4. Cumulative impacts are discussed by study region below. 

Study Region 1 

Future well stimulation in Study Region 1 is proposed only at the Wilmington and Inglewood fields. 
Hydraulic fracturing is anticipated to occur at up to 45 new and existing conventional wells each year (25 
in Wilmington field and 20 in Inglewood field — see Table 7.3-4). Based on these numbers, the maxi-
mum projected water use for hydraulic fracturing in conventional wells is estimated to be approximately 
13.05 AFY (7.25 AFY in Wilmington field and 5.80 AFY in Inglewood field — see Table 7.3-4). As summa-
rized in EIR Section 10.14.5.1, 14 wells were used for hydraulic fracturing (and reported to FracFocus) in 
Study Region 1 between June 2012 and June 2013. Therefore, hydraulic fracturing in the study region is 
anticipated to increase over 300 percent. 

The Wilmington field overlies the West Coast subbasin, a critically impacted, adjudicated subbasin. As 
described in EIR Section 11.14.5.1, the Wilmington field operators do not use groundwater for well stim-
ulation, but instead rely primarily on produced water from oil and gas formations and recycled waste-
water purchased from the City of Long Beach. At the Inglewood Field, the only current source of ground-
water is the Central subbasin, which is also a critically impacted, adjudicated groundwater subbasin. 
Water use for hydraulic fracturing from adjudicated basins would not impact quantity because ground-
water use would be allocated (and limited) by the judicial system. 

As listed in Tables 13.2-1 and 13.2-2, there are 2 oil and gas projects and 23 other applicable cumulative 
projects in Study Region 1. Only one of the projects, Alamitos Energy Center, appears to be located in 
either the West Coast or Central subbasins. Given the adjudication process, the relatively small number 
of anticipated future well stimulation treatments, and the lack of groundwater used for well stimulation 
in Wilmington and Inglewood fields, the project’s incremental contribution to groundwater quantity 
impacts is less than cumulatively considerable with implementation of mitigation measures in Study 
Region 1 (Class II). It is recognized, however, that future municipal and industrial growth will add addi-
tional pressure to the increasing water demand and if additional well stimulation treatments significantly 
add to the projected amount of water required, additional analyses will be needed. 

Groundwater quality impacts are cumulatively significant in both the Wilmington and Inglewood fields 
(EIR Sections 10.14.5.1 and 11.14.5.1). However, the project’s incremental contribution to these signifi-
cant cumulative impacts on groundwater quality is less than cumulatively considerable with the revised 
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mitigation measures described in EIR Sections 10.14.6 and 11.14.6 and repeated below in Table 13.16-1 
(Class II). 

Study Region 2 

Future well stimulation in Study Region 2 is anticipated to occur at up to 28 new and existing conven-
tional wells each year, 4 of which are anticipated at the Sespe field. Based on this estimate, the maxi-
mum projected water use in conventional wells is approximately 7.85 AFY (Table 7.3-4). As summarized 
in EIR Section 10.14.5.2, 20 wells were used for hydraulic fracturing, and reported to FracFocus, in Study 
Region 2 between June 2012 and June 2013. Therefore, hydraulic fracturing is anticipated to remain rel-
atively constant. 

As described in EIR Section 11.14.5.3, the primary operator of the Sespe field does not use groundwater 
for well stimulation treatments. Therefore, there is no impact to groundwater quantity from current 
well stimulation treatments at the Sespe field. The locations are not known for the estimated 24 wells 
within Study Region 2 but could be outside of Sespe field. There are six critically impacted groundwater 
basins within the remainder of Study Region 2. Even a small increase in groundwater use from these basins 
can be considered cumulatively significant if overdraft conditions are present and other projects are using 
this same water supply. 

As stated previously, the revised mitigation measures proposed for well stimulation impacts on 
groundwater quantity in an overdrafted basin, or subbasin, include substitution of an alternative water 
supply (e.g., produced water or recycled water) for groundwater in well stimulation treatments. With 
implementation of the revised mitigation measures presented in Draft EIR Section 10.14 (and Final EIR 
revision), the contribution of each additional well stimulation treatment would be less than cumulatively 
considerable with mitigation measures (Class II). However, it is recognized that there may be practical 
future constraints on alternative water sources. Depending on the availability and feasibility of 
alternative water supplies, any increase in water use could result in a cumulatively considerable 
contribution. 

Groundwater quality impacts were found to be potentially cumulatively significant without mitigation in 
Study Region 2. With implementation of mitigation, the project’s incremental contribution would be less 
than cumulatively considerable. 

Study Region 3 

As listed in Tables 13.2-3 and 13.2-4, there are nine oil and gas projects and two other applicable cumu-
lative projects in Study Region 3. The first two projects listed in Table 13.2-3 are in the vicinity of Sespe 
Oil and Gas Field (Seneca pipeline relocation and renewal projects). Remaining projects are scattered geo-
graphically throughout Ventura County. In addition, future municipal and industrial growth will add addi-
tional pressure to the increasing water demand. If one or more of the future projects were a high-
groundwater use project within a non-adjudicated groundwater basin with an impacts ranking of 2 or 3, 
there is potential that overdraft conditions could occur resulting in a cumulative impact. Impacts to 
groundwater quantity could occur in a subbasin where overdraft conditions do not currently exist but 
where an increase in groundwater use for well stimulation would result in an imbalance. This could 
result in future locations of hydraulic fracturing in that same groundwater basin having an incremental 
considerable impact. However, the cumulative impacts of the project would remain less than significant 
with revised mitigation measures for both groundwater quantity and groundwater quality as described 
in EIR Section 10.14 (Class II). 
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Study Region 4 

Future hydraulic fracturing in Study Region 4 is anticipated to occur in up to 1,850 new and existing 
conventional wells every year. As shown on Table 7.3-4, the projected water use for this future hydraulic 
fracturing in conventional wells is 536.5 AFY. Between June 2012 and June 2013, 943 wells were used 
for hydraulic fracturing (and reported to FracFocus) in Study Region 4. Therefore, hydraulic fracturing is 
anticipated to approximately double in the future. In addition, it is not possible to speculate whether 
there will be new unconventional well stimulation treatments in the Monterey Formation, which would 
increase future water demand. 

As described in EIR Section 10.14.5.4, the oil and gas fields within Study Region 4 overlie critically impacted 
groundwater subbasins. Although many of the oil and gas fields are located along the edges of the basin, 
any groundwater use beneath the site could adversely impact subsurface inflow and recharge into the 
alluvial subbasin. Even a small amount of increase in groundwater use (or decrease in recharge) for 
these critically impacted subbasins is considered cumulatively significant for groundwater quantity. While 
the mitigation measures would reduce the contribution of the project, due to the critical nature of the 
groundwater subbasin, any contribution would remain cumulatively considerable. 

Groundwater quality impacts were also determined to be potentially significant in Study Region 4 with-
out mitigation. Approximately 40 percent of the oil and gas fields within Study Region 4 have hydrocar-
bon zones that are adjacent to protected groundwater. Although there are exempt aquifers beneath 
approximately 25 percent of the oil and gas fields, there is a greater potential for groundwater quality 
impacts in the oil and gas fields where the hydrocarbon zones are adjacent or relatively close to protected 
groundwater. 

In summary, both groundwater quantity and groundwater quality impacts were found to be potentially 
significant without mitigation in Study Region 4. Revised Mmitigation measures were developed, as 
presented in EIR Section 10.14.5), to fully mitigate the potential impacts on groundwater quality on a 
well-by-well basis. The analysis concluded that impacts were less than significant with revised mitigation 
measures. 

As listed in Tables 13.2-7 and 13.2-8, respectively, there are 45 oil and gas projects and 16 other applic-
able cumulative projects in Study Region 4. Although several of these projects are outside of the large, crit-
ically impacted Kern County subbasin (e.g., Fremont Valley, Edwards AFB, and the eastern Mojave Desert), 
most of the projects are located within critically impacted groundwater subbasins and may also rely on 
groundwater resources. In addition, future municipal and industrial growth, along with the potential 
increases in agricultural water demand, will add additional pressure to the increasing water demand. 

As stated previously, the revised mitigation measures proposed for well stimulation impacts on 
groundwater quantity in an overdrafted basin, or subbasin, include substitution of an alternative water 
supply (e.g., produced water or recycled water) for groundwater in well stimulation treatments to the 
extent feasible. With implementation of the revised mitigation measures presented in EIR Section 10.14, 
the project’s incremental contribution to cumulative impacts on groundwater resources would be less 
than cumulatively considerable for Impacts GW-2 through GW-7. 

However, for Impact GW-1 (cause or contribute to overdraft conditions), the project’s incremental con-
tribution is cumulatively considerable with respect to overdrafted groundwater resource areas in Study 
Region 4. Although revised mitigation measures for GW-1 prohibit reliance on groundwater in an overdrafted 
groundwater basin (such as the Kern County Subbasin), this limitation has the practical consequence of plac-
ing increased reliance on other water sources in a region where additional water-consuming projects, 
including ongoing intensive agriculture, will have a significant cumulative impact. Use of any water source, 
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including imported Central Valley Project or State Water Project surface water, for well stimulation pro-
hibits that water source from being used elsewhere, exacerbating the overall regional competition for 
finite water supplies. Given the practical limitations on water sources in California in general and in Study 
Region 4, in particular, the project’s incremental contribution to the cumulative impacts is considerable. 

Study Region 5 

Future well stimulation in Study Region 5 is anticipated to occur at only three existing conventional wells 
per year. The maximum annual projected water use is estimated to be 0.87 AFY (Table 7.3-4). As sum-
marized in EIR Section 10.14.5.5, this represents a slight increase from the one well within Study Region 
5 that was used for hydraulic fracturing between June 2012 and June 2013 (as reported to FracFocus). 

As summarized in EIR Section 10.14.5.5, future hydraulic fracturing may occur in wells located in criti-
cally impacted groundwater basins, which can be considered significant even if the number of well stim-
ulation treatments is small. As stated previously, the revised mitigation measures proposed for well 
stimulation impacts on groundwater quantity in an over-drafted basin, or subbasin, include substitution 
of an alternative water supply (e.g., produced water or recycled water) for groundwater in well 
stimulation treatments to the extent feasible. If each additional well stimulation treatment implements 
the revised mitigation measures outlined in EIR Section 10.14 and applies the Water Recycling Standard, 
as described previously, then the contribution each the well stimulation treatments will be less than 
cumulatively considerable with mitigation measures (Class II). 

However, there may be practical future constraints on alternative water sources. Depending on the 
availability and feasibility of alternative water supplies, the number of future wells that can undergo 
well stimulation may be limited. 

Groundwater quality impacts were found to be potentially significant without mitigation in Study 
Region 5. The revised mitigation measures proposed for groundwater quantity require that well 
stimulation rely on a water source other than groundwater from a critically over-drafted groundwater 
subbasin to the extent feasible. Additional revised mitigation measures (along with protective measures 
in the proposed SB 4 regulations) provide protections against subsidence and negative impacts to wells 
by requiring coordination with local groundwater managers on any groundwater use. These and other 
mitigation measures reduce the impacts to less than significant. The slight future increase in hydraulic 
fracturing for Study Region 5 does not change this analysis. 

There are 6 oil and gas projects and 22 other applicable cumulative projects in Study Region 5 (Tables 
13.2-9 and 13.2.10). Most of these are solar energy projects or involve aggregate mining, and some 
overlie or are located along the along the edges of a critically over-drafted basin, where a small amount 
of increase in groundwater use (or decrease in recharge) is considered significant for groundwater 
quantity. In addition, future municipal and industrial growth will add additional pressure to the increasing 
water demand. Even if additional projects require groundwater use, the incremental contribution of the 
project would remain less than cumulatively considerable with the proposed mitigation measures. 

Study Region 6 

There is no future anticipated well stimulation in Study Region 6. As listed in Tables 13.2-11 and 13.2-12, 
respectively, there are 4 oil and gas projects and 14 other applicable cumulative projects in Study Region 6. 
Because there is no proposed well stimulation in Study Region 6, there would be not cumulative impact. 
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13.16.1 Impact Significance Summary 

Table 13.16-1 provides a summary of impacts as analyzed within this section. 

Table 13.16-1. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Impact GW-1. Cause or contribute to overdraft conditions 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) GW-1a: Use Alternative Water Sources to the Extent Feasible 
GW-1b: Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Overdraft Impacts  

Impact GW-2. Lower groundwater levels through pumping, resulting in significant and unreasonable inelastic land 
subsidence or significant and unreasonable impacts to nearby water wells or interconnected surface water 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GW-1b2a: Minimize Groundwater ImpactsPrepare a Third-Party Technical Report to Analyze 
Local Impacts of Pumping 

Impact GW-3. Adversely impact groundwater quality through surface spills or leaks during well stimulation 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous MaterialsProvide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 

Impact GW-4. Migration of well stimulation fluids or formation fluids including gas to protected groundwater through 
non-existent or ineffective annular well seals 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GW-4a: Demonstrate that Wells within the ADSA Have Effective Cement Well Seals and 
Monitor Wells during Well Stimulation Treatment 
GW-4b: Install a Well Seal across Protected Groundwater for New Wells Subject to Well 
Stimulation TreatmentsFull Length Seal between the Casing String and the Wellbore for Wells 
within the Boundaries of a DWR Groundwater Basin 
GW-4c: Install Methane Sensors on Wells in the ADSASubject to Well Stimulation Treatments 

Impact GW-5. Migration of well stimulation fluids or formation fluids including gas to protected groundwater through 
damaged or improperly abandoned wells  

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GW-5a: Conduct Surface Geophysical Surveys or Apply Other Field Methods to Locate 
Improperly Abandoned Wells and Mitigate  

Impact GW-6. Improper disposal of flowback in injection wells could potentially impact groundwater quality 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GW-6a: Require Wastewater Disposal Wells to Inject Only into Exempted Aquifers to Protect 
GroundwaterInstall a Cement Seal across Protected Groundwater  
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Table 13.16-1. Summary of Impacts and Mitigation Measures – Groundwater Resources 

Impact GW-7. Inability to identify specific impacts to groundwater quality from well stimulation activities 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) GW-7a: Add a Tracer to Well Stimulation Fluids or Develop a Reasonable Method to Distinguish 
Well Stimulation Fluids in the Environment  

* 

13.17 Surface Water Resources 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect to surface water resources. As explained below, the project’s incre-
mental contribution to this significant cumulative impact is ranges from none to cumulatively consider-
able, depending on circumstances. 

Section 10.15.3 provides a discussion of surface water impact significance criteria, which fall into four basic 
categories: Impact SWR-1 (Violate water quality standards or waste discharge requirements, provide 
substantial additional sources of polluted runoff, or otherwise substantially degrade or diminish surface 
water quality); Impact SWR-2 (Substantially alter the existing drainage pattern of the site or area, includ-
ing through the alteration of the course of a stream or river, in a manner which would result in substan-
tial erosion or siltation on- or off-site); Impact SWR-3 (Substantially diminish surface water quantity); 
and Impact SWR-4 (Create flood hazard by substantially altering existing drainage patterns, substantially 
increasing the rate or amount of surface runoff, impeding or redirecting flood flows, or exposing people 
or structures to flooding). 

Under Impact SWR-1, surface water quality impacts are cumulatively considerable if the project, consid-
ered with past, present, and probable future projects, would violate water quality standards or waste 
discharge requirements, create substantial additional sources of polluted runoff, or otherwise substan-
tially degrade or diminish surface water quality. In Study Region 1, well stimulation will occur primarily 
in the plays of the Monterey Formation, to a lesser extent in the Monterey Formation outside the plays, 
and in least extent outside the Monterey Formation. All of these areas include surface waters consid-
ered by the RWQCB to be impaired (Figure 10.15-4). Runoff from project activities is expected to enter 
existing impaired waters, including Ballona Creek, the Los Angeles River, the Dominguez Channel, and 
San Gabriel River, among others within and outside the Monterey Formation. Many of the cumulative 
projects listed in EIR Section 13.2 would also be located in areas where surface waters are considered to 
be impaired. Because many of these related projects would require ground disturbance during construc-
tion and because agriculture would include continual movement of soil, they would also create runoff 
that would be expected enter impaired water. 

Study Region 2 has impaired waters throughout the region (Figure 10.15-4), including portions of the 
Santa Clara River and Ventura River, which will receive most of the runoff from future oil and gas opera-
tions within the study region. Study Region 3 has impaired waters within the Monterey play and 
throughout the region (Figure 10.15-8), including the Santa Maria River and San Antonio Creek. Study 
Region 5 has impaired waters within the Monterey Formation (San Joaquin and Tuolumne Rivers) and 
throughout the region (Figure 10.15-12). 

Because of the existing status of the impaired waters, any runoff from future oil and gas operations 
within the study region, in conjunction with runoff from the cumulative list of projects in addition to 
agriculture and general growth and development, would contribute to an existing significant cumulative 
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water quality impact in Study Regions 1, 2, and 5. While oil and gas development would abide by the 
NPDES permit requirements and implement Mitigation Measures SWR-1a through SWR-1c and Mitiga-
tion Measure BIOT-2a, the project’s incremental contribution to the impaired waters would remain 
cumulatively considerable (Class I). 

As described for Impact SWR-2, erosion and siltation impacts from well stimulation are cumulatively 
considerable where the resulting impacts, considered together with those of past, present, and probable 
future projects, would substantially alter 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 on- or off-site. Erosion and siltation impacts within the Monterey Formation and its 
plays in Study Region 1 are associated with hydromodification of existing unlined drainage courses, and 
ground disturbance. Hydromodification, manifested as channel erosion and deepening due to modified 
runoff regimes and reduced sediment content of runoff, is a severe problem in the urban areas of Study 
Region 1. As noted in Tables 13.2-1 and 13.2-2, a large number of cumulative projects are planned or 
under construction in Study Region 1, including in the urban areas, and would result in a significant cumu-
lative impact. However, the project is expected to have no measurable contribution to this impact in 
these areas. Only a few wells will be hydraulically fractured in Study Region 1, and these will be mostly 
on existing oil fields. There will be some ground disturbance involved, but this will be small per well pad, 
and mostly in areas that have already been disturbed. The project’s incremental contribution to erosion 
and siltation cumulative effects in Study Region 1 is thus considered less than cumulatively considerable 
(Class III). In Study Regions 3 and 6, in which well stimulation is not expected to occur, the project will 
not contribute at all to adverse cumulative conditions relating to erosion and siltation (Class IV). 

In Study Regions 2, 4, and 5 excessive sedimentation is a documented problem in several watercourses. 
These include Calleguas Creek and the watercourses draining through the Santa Monica Mountains to the 
southern coast of Study Region 2 (RWQCB, 2006). Erosion and sedimentation are considered by the RWQCB 
to be one of the biggest problems in Study Regions 4 and 5 (RWQCB, 2004). Because of the excessive sedi-
mentation in these areas, erosion and siltation caused by well stimulation in addition to the cumulative 
projects listed in Tables 13.2-3, 13.2-4, 13.2-7, 13.2-8, 13.2-9, and 13.2-10, as well as erosion and sedi-
mentation due to agriculture in these regions, would result in cumulatively significant impacts. Although 
well stimulation treatment permits would require erosion control plans under Mitigation Measure SWR-2a, 
any contribution from the project would still be cumulatively considerable (Class I). 

Under Impact SWR-3, surface water use impacts are cumulatively considerable if the project (well stimu-
lation), considered with past, present, and probable future projects, would have insufficient water 
supplies from existing entitlements and resources to serve water needs, and result in a need to require 
new or expanded water entitlements, or result in the need to construct of new water treatment facili-
ties or expansion of existing facilities. The entire State of California is currently in a drought condition 
considered to range from severe to exceptional (NDMC, 2014), diminishing the availability of surface 
water statewide. The situation is severe enough that the State of California in January 2014 declared a 
drought emergency, directing State agencies to develop and implement water conservation measures 
(GSC, 2014). As described in EIR Section 10.15, State Water Project deliveries, upon which large parts of 
the State of California rely, have been recently cut back to only 5 percent of the normal allotment. 
Central Valley Project deliveries have been similarly cut back. The effect of increased population, com-
bined with potential changes in climate, the continuation of the current statewide drought, and cut-
backs in water deliveries all result in the determination that the State does not now have sufficient water 
supplies and resources to serve all present and future water needs. The accumulated ongoing and 
increasing demand for water by past, present, and future projects within the State is therefore consid-
ered a significant cumulative impact. While the project (well stimulation) would use relatively minor 
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amounts of water when compared to the total use and normal increases and fluctuations of demand 
from year to year, and while well stimulation treatment projects would be required both to make the max-
imum feasible use of recycled water and/or saline groundwater for operations and to ensure adequate 
water availability per Mitigation Measure SWR-3a, the incremental contribution from well stimulation to 
the statewide use of scarce finite water resources would nevertheless be cumulatively considerable due 
to the current drought emergency. 

Under Impact SWR-4, flood hazard impacts are cumulatively considerable if the project, considered with 
past, present, and probable future projects, would: substantially alter 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 on- or off-site; 
create or contribute runoff water which would exceed the capacity of existing or planned stormwater 
drainage systems; place housing within a 100-year flood hazard area as mapped on a federal Flood Haz-
ard Boundary or Flood Insurance Rate Map or other flood hazard delineation map; place within a 
100-year flood hazard area structures which would impede or redirect flood flows; expose 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; or, result in inundation by seiche, tsunami, or mudflow. 

Flood hazard risk ranges throughout the affected parts of the State from locally severe in parts of Study 
Region 1, to not extensive in Study Region 2 and 3, to extensive in Study Regions 4 and 5. The project 
(well stimulation) is expected to have negligible effect on the rate or amount of surface runoff. Perma-
nent project features are not subject to severe damage by flooding, and portable features such as those 
that would be used in a well stimulation treatment, can be easily moved to avoid flood waters. Because 
few permanent structures would be built as part of the project, with mitigation to provide adequate 
flood protection (Mitigation Measure SWR-1b), the contribution of the project to flood hazard impacts is 
less than cumulatively considerable (Class II). 

13.17.1 Impact Significance Summary 

Table 13.17-1 provides a summary of impacts as analyzed within this section. 

Table 13.17-1. Summary of Impacts and Mitigation Measures – Surface Water Resources 

Impact SWR-1. Violate water quality standards or waste discharge requirements, provide substantial additional 
sources of polluted runoff, or otherwise substantially degrade or diminish surface water quality. 

Cumulative Analysis  

Impact Significance  Class I  

Mitigation Measure(s) SWR-1a: Require Stormwater Pollution Prevention Plan 
SWR-1b: Surface Water Protection 

SWR-1bc: Provide Adequate Flood Protection 

SWR-1cd: Protect Surface Water Reservoirs 

Impact SWR-2. Substantially alter 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 on- or off-site. 

Cumulative Analysis  

Impact Significance  Class I in Study Regions 2, 4, and 5 
Class III in Study Regions 1 
Class IV in Study Region 3 and 6 

Mitigation Measure(s) SWR-2a: Implement Erosion Control Plan 
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Table 13.17-1. Summary of Impacts and Mitigation Measures – Surface Water Resources 

Impact SWR-3. Substantially diminish surface water quantity. 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) SWR-3a: Ensure Adequate Water Availability 

Impact SWR-4. Create flood hazard by substantially altering existing drainage patterns, substantially increasing the 
rate or amount of surface runoff, impeding or redirecting flood flows, or exposing people or structures to flooding.  

Cumulative Analysis  

Impact Significance Class II 

Mitigation Measure(s) SWR-1cb: Provide Adequate Flood Protection 

13.18 Land Use and Planning 

Land use impacts of the project, taken together with impacts from other related cumulative projects, 
may create a significant cumulative effect. As explained below, the project’s incremental contribution to 
significant cumulative impacts is cumulatively considerable. 

As shown in Table 13.2-14 and discussed in EIR Section 13.20, all of the municipalities located within Study 
Regions 1 through 6 are expected to experience significant population growth over the next 20 years. 
Planned growth includes permanent population increases and many large- and small-scale development 
projects that could adversely affect existing and permitted land uses. Well stimulation activities could 
combine with past, current or probable future projects to cumulatively disturb existing and permitted 
land uses (Impact LU-1). As discussed in EIR Section 10.16, well stimulation activities could result in the 
following disruptions to surrounding land uses: 

 Visual intrusions on scenic resources; 

 Decreased air quality due to dust or odors; 

 Hazards and hazardous materials could result in environmental contamination or introduce public 
health issues to surrounding land uses; 

 Increased noise audible to surrounding land uses; 

 Vibrations that would be felt by surrounding land uses; 

 Risk of upset issues and resultant effects on public health; or 

 Traffic as a result of construction-related truck trips may limit, restrict, or delay access to surrounding land uses. 

Each of these potential disruptions are analyzed in detail in EIR Sections 10.1 (Aesthetics), 10.3 (Air 
Quality), 10.13 (Hazards and Hazardous Materials), 10.17 (Noise and Vibration), 10.21 (Risk of Upset/Public 
and Worker Safety), and 10.22 (Transportation and Traffic). 

Section 1783.2 of the SB 4 Regulations explicitly define the “Neighbor Notification” requirements, which 
include the radius for property owner notifications, the information that is to be provided, and the timing 
and methods of the notifications. Mitigation measures to minimize visual intrusions, control dust and 
odor, respond to spills of hazardous materials, minimize noise, and control traffic would reduce land use 
impacts (see Table 13.18-1). However, because the project’s risk to the public from accidental release of 
hazardous materials is significant and unavoidable, its concomitant potential to create a disturbance 
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that would diminish the function of land uses is similarly significant and its contribution to cumulative 
effects is considerable (Class I). 

For all study regions, future well drilling and stimulation outside of existing oil and gas field would not be 
expected to physically divide an established or planned community (Impact LU-2) because existing ordi-
nances, standards and conditions of approval would inherently prohibit it. Similarly, the cumulative proj-
ects listed in EIR Section 13.2.1 would require local review and are anticipated to physically divide an 
established or planned community. Therefore, there would be no cumulative impact (Class IV). 

Conflict with applicable land use plans, policies, programs, ordinances or other land use regulations 
(Impact LU-3) would not occur. The projects listed in EIR Section 13.2 would undergo separate environ-
mental review and would require permits from the local jurisdictions. Projects would either be con-
sistent with land use plans and policies, or would be required to request a land use change. There would 
be no cumulative impact (Class IV). 

13.18.1 Impact Significance Summary 

Table 13.18-1 provides a summary of impacts as analyzed within this section. 

Table 13.18-1. Summary of Impacts and Mitigation Measures – Land Use and Planning 

Impact LU-1. Preclude existing or permitted land uses, or create a disturbance that would diminish the function of land uses 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) None available for impacts associated with Risk of Upset/Public and Worker SafetyAES-1a: 
Prepare and Implement a Site Plan to Reduce Visual Impacts 
AES-1b: Minimize Offsite Lighting Visibility 
AQ-2c: Reduce Emissions from Dust-Causing Activities 
AQ-4a: Prepare and Implement an Odor Minimization Plan 
HAZ-1a: Provide a Physical Barrier on the Ground Surface at the Site Pad for All Production 
Facilities, Regardless of the Amount of Time They Are in Place, Prior to Moving in Hazardous 
Materials and Manage Surface Water Runoff and Drainage on the Barrier Using Best 
Management Practices 
HAZ-1c: Require Operators, in their Spill Contingency Plan Required by the Proposed 
Regulations, to Propose Measures to Lessen Response Times to Address Spills or Leaks of 
Hazardous Materials in Remote Locations 
NOI-1a: Control Noise Levels near Sensitive Land Uses 
TR-1a: Prepare Traffic Plan 
RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 
RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) 
RSK-7b: Reduce Emissions from Dust-Causing Activities 

Impact LU-2. Physically divide an established community 

Cumulative Analysis  

Impact Significance  Class IV 

Mitigation Measure(s) None required 

Impact LU-3. Conflict with applicable land use plans, policies, programs, ordinances or other land use regulations of 
agencies with jurisdiction over a project adopted for the purpose of avoiding or mitigating an environmental effect 

Cumulative Analysis  

Impact Significance  Class IV 

Mitigation Measure(s) None required 
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13.19 Noise and Vibration 

Noise impacts of the project, taken together with impacts from other related cumulative projects, are 
likely to create a significant cumulative effect. As explained below, the application of mitigation mea-
sures will reduce the project’s incremental contribution to below cumulatively considerable levels. 

As noted in Impact NOI-1 (Cause exposure of persons to or generation of excessive noise levels or a sub-
stantial increase in ambient noise levels), the project noise exposures could exceed 70 dBA within 
approximately 900 feet (65 dBA within approximately 1,500 feet) of the hydraulic fracturing activities 
and exceed 70 dBA within approximately 360 feet (65 dBA within approximately 550 feet) of acid 
stimulation activity. Impacts to noise-sensitive land uses within these distances would be significant; 
however, noise mitigation is identified to reduce the project’s short-term noise levels associated with 
the well stimulation treatments to less than significant. 

Projects listed in EIR Section 13.2.1 (List of projects for Cumulative Analysis) are likely to require 
construction equipment that would also result in elevated short-term noise impacts. For a cumulative 
impact to occur, however, these other projects would need to be in close proximity to well stimulation 
activities and would need to occur at the same time, so that simultaneous noise events would overlap 
with and compound each other, rather than occur separately and in isolation. Given that well stimulation 
rarely occurs near construction sites for common types of new development such as retail, residential, 
and commercial land uses, the circumstances giving rise to additive noise effects are unlikely to occur 
very often. In general, the combined effects of individual project construction-related activities and well 
stimulation treatment activities at the same noise levels would result in cumulative noise exposure 
expected to be no more than 3 dB above the noise exposure of the individual projects. Implementation 
of Mitigation Measure NOI-1a would control noise near sensitive land uses thereby reducing the project’s 
incremental contribution to cumulative impacts to less than cumulatively considerable. 

Groundborne vibration (Impact NOI-2) from past, present and probable future projects would be similar 
to vibration resulting from well stimulation activities. It would be primarily created by loaded trucks 
accessing construction areas. Vibration would be localized to within approximately 45 feet of the loaded 
truck. The likelihood of project related trucks and those of cumulative project trucks operating at the 
same time and location is low. Therefore, the project’s incremental contribution to groundborne vibration 
would be less than cumulatively considerable. 

13.19.1 Impact Significance Summary 

Table 13.19-1 provides a summary of impacts as analyzed within this section. 

Table 13.19-1. Summary of Impacts and Mitigation Measures – Noise and Vibration 

Impact NOI-1. Cause exposure of persons to or generation of excessive noise levels or a substantial increase in ambient 
noise levels 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) NOI-1a: Control Noise Levels near Sensitive Land Uses 

Impact NOI-2. Cause exposure of persons to or generation of excessive groundborne vibration 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 
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13.20 Population and Housing 

Impacts of the project, taken together with impacts from other related cumulative projects, are not 
likely to create a significant cumulative effect on population and housing. Any population growth attrib-
utable to the project would be within what is already planned for by local governments. While the 
project may result in temporary and permanent population in-migration from well stimulations, this 
potential impact would involve minor numbers of people and is within the projected growth figures for 
existing General Plans. Given the existing labor pool, if new jobs are created, many are expected to be 
filled by existing residents in the regions. 

As shown in Tables 13-14 and discussed in EIR Section 10.18, all of the municipalities located within Study 
Regions 1 through 6 are expected to experience significant population growth over the next 20 years. 
Overall continued development of communities will result in population growth from worker in-
migration, changes in housing prices and market demand, and other economic growth factors that 
would result in varying amounts of increased population growth. 

Development of the projects identified in Tables 13-1 through 13-11 would likely include some levels of 
labor for construction and operations, resulting in population growth due to worker in-migration. These 
projects may be located adjacent to new wells/fields that are created through well stimulation. Should 
construction of cumulative projects occur at the same time as well stimulation treatments, they could 
combine to result in population growth as a result of an influx of temporary and permanent workers 
(such as when the local workforce is unavailable to meet the demand, Impact POP-1). 

It is unknown how many new temporary workers would be required for well stimulation, if any, and 
whether they would be from the local labor pool or permanently relocate to an area. Furthermore, it is 
unknown how much permanent population growth would occur within Study Regions 1 through 6 from 
development of future projects identified in Tables 13-1 and 13-2. Population projections are based on 
local assumptions about new development. The greatest potential for cumulative population growth 
impacts exists within smaller rural communities outside of existing oil and gas fields, if large projects 
located near new fields in rural areas. However, because the each well stimulation does not require a 
large long-term workforce, the project’s incremental contribution to cumulative increases in population 
beyond predicted growth is considered less than cumulatively considerable (Class III). 

Well stimulation within existing fields would not displace housing or people (Impact POP-2). In areas of 
new oil and gas development, there is enough flexibility in the siting of facilities that it is unlikely that sub-
stantial amounts of housing or numbers of people would be displaced. The incremental contribution of 
the project to the cumulative displacement of housing or residents would not be considerable (Class III). 

13.20.1 Impact Significance Summary 

As discussed, well stimulations both within and outside of existing fields are not expected to exceed 
predicted growth or require significant numbers of residential relocations within Study Regions 1 through 
6 communities when combined with other future projects. Less than significant population growth cumu-
lative impacts would occur. 

Table 13.20-1 provides a summary of impacts as analyzed within this section. 
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Table 13.20-1. Summary of Impacts and Mitigation Measures – Population and Housing 

Impact POP-1. Proposed well stimulation treatment regulations would cumulatively contribute to substantial 
population growth 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact POP-2. Proposed well stimulation treatment regulations may cumulatively displace substantial numbers of 
people or existing housing, necessitating the construction of replacement housing elsewhere 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

13.21 Public Services 

Impacts of the project, taken together with impacts from other related cumulative projects, may create 
a significant cumulative effect on public services. As explained below, the project’s incremental contrib-
ution to this significant cumulative impact is less than cumulatively considerable with the implementation 
of Mitigation Measure PUB-1a. 

Long-term, needs for various levels of public services are typically related to population growth. Specific 
new land uses that may be proposed can increase the frequency of emergency service calls (Impact 
PUB-1 (Require new or physically altered governmental facilities in order to maintain acceptable service 
ratios, response times, or to other performance objectives for fire, police, or schools)). As shown in 
Table 13.2-14 and discussed in EIR Section 13.20, municipalities in all of the study regions are expected 
to experience significant population growth over the next 20 years. Planned growth includes permanent 
population increases and service demands from many large- and small-scale development projects. It is 
assumed that projected population growth is accounted for in each public service provider’s capacity plan-
ning, and that any population growth attributed to jobs related to well stimulation are within the local 
projections. Also, it is assumed that any new oil and gas fields would not substantially increase the need 
for services. 

Future projects identified in Tables 13.1-1 through 13.1-12 are expected to be served by the same public 
service providers that would serve areas in which well stimulations would occur. The cumulative proj-
ects may be located adjacent to new wells/fields (inside or outside of existing oil and gas field boun-
daries) created through well stimulation. Should construction and operation of cumulative projects occur 
at the same time or near well stimulation treatments, cumulative impacts could occur to public services 
as a result of an influx of temporary workers. 

Any potential for cumulative impacts to public services from temporary population in-migration or 
construction/operational project activities would be less within larger urban areas, but considered sig-
nificant within smaller rural communities. Thus, the project’s incremental contribution to the potentially 
significant cumulative impacts would be cumulatively considerable without mitigation. The project’s 
incremental contribution to increasing demands on public services (fire, police, and schools) serving 
rural communities would be reduced to less than cumulatively considerable with implementation of 
Mitigation Measure PUB-1a. Mitigation Measure PUB-1a would require DOGGR or the local Lead Agency 
to coordinate with the applicable local land use agency to determine whether substantial new well 
development and stimulation outside of existing oil and gas fields would place a burden on public ser-
vices, and ensure that appropriate compensation is provided to the local agency. Therefore, while well 
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stimulations associated with project approval would increase demands to public services, Mitigation 
Measure PUB-1a would ensure any new demand is offset, resulting in a less than significant cumulative 
contribution. Mitigation Measures TR-1a and HAZ-1a would also reduce demands to emergency service 
providers by managing traffic and preventing hazardous material spills and the associated need for 
emergency response. 

13.21.1 Impact Significance Summary 

Table 13.21-1 provides a summary of impacts as analyzed within this section. 

Table 13.21-1. Summary of Impacts and Mitigation Measures – Public Services 

Impact PUB-1. Require new or physically altered governmental facilities in order to maintain acceptable service ratios, 
response times, or to other performance objectives for fire, police, or schools 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) TR-1a: Prepare Traffic Plan 
HAZ-1a: Ensure that Spill Contingency Plan Provides Adequate Protection Against Leaks or 
Discharges of Dangerous Fluids and Other Potentially Dangerous Materials Provide a Physical 
Barrier on the Ground Surface at the Site Pad for All Production Facilities, Regardless of the 
Amount of Time They Are in Place, Prior to Moving in Hazardous Materials and Manage 
Surface Water Runoff and Drainage on the Barrier Using Best Management Practices 
PUB-1a: Assess Public Service Ratios and Ensure Adequate Compensation 

13.22 Recreation 

Recreation impacts of the project, taken together with impacts from other related cumulative projects, 
are likely to create a significant cumulative effect. As explained below, the project’s incremental contrib-
ution to this significant cumulative impact is not cumulatively considerable with implementation of miti-
gation measures. 

As shown in Table 13.2-14 and discussed in EIR Section 13.20, all of the municipalities located within 
Study Regions 1 through 6 are expected to experience significant population growth over the next 20 
years. While increased population will increase demand for recreation, any increase in population attrib-
utable to jobs related to well stimulation would be nominal and likely to be filled primarily by the exist-
ing labor force. Any population increase would be within the projected growth already accounted for by 
local jurisdictions. Likewise, new well stimulation treatments themselves would not increase the use of 
existing neighborhood and regional parks or other recreational facilities such that substantial physical 
deterioration of the facility would occur or be accelerated (Impact REC-1). Therefore, project’s incre-
mental contribution to the increased use of existing recreational areas or facilities as a result of new 
employment for well stimulation treatments would not be cumulatively considerable. 

As shown in Table 13.2-14 and discussed in EIR Section 13.20, all of the municipalities located within the 
study regions are expected to experience significant population growth over the next 20 years. Planned 
growth includes permanent population increases and many large- and small-scale development projects 
that could contribute to disruptions of or disturbances to designated recreation areas. Well stimulations 
within existing fields and nearby projects could combine to create disturbances to designated recreation 
areas, Impact REC-2 (Cause disruptions in designated recreation areas). In addition, it is possible that the 
cumulative projects identified may be located adjacent to new wells/fields (outside of existing oil and 
gas field boundaries) created through well stimulation. Should construction and operation of cumulative 
projects occur at the same time as or near well stimulation treatments, cumulative impacts could create 
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disturbances as a result of an influx of temporary workers. The potential cumulative disturbances to rec-
reational resources could include the following: 

 Visual intrusions to scenic resources within designated recreation areas; 

 Decreased air quality due to dust or odors; 

 Degradation of marine water quality could disrupt marine-based recreation activities; 

 Coastal well stimulation treatments may disrupt recreational fishing; 

 Hazards and hazardous materials could result in environmental contamination or introduce public 
health issues within designated recreation areas; 

 The preclusion of permitted recreation areas due to well stimulation activities; 

 Increased noise audible to recreation users; 

 Vibrations from drilling or stimulation treatments that would be felt by recreation users; 

 Risk of upset issues and resultant effects on public health; or 

 Traffic as a result of construction-related truck trips may limit, restrict, or delay access to recreation 
areas. 

Each of these potential disruptions are discussed in detail in EIR Sections 10.1 (Aesthetics), 10.3 (Air 
Quality), 10.6 (Coastal Processes and Marine Water Quality), 10.7 (Commercial and Recreational Fishing), 
10.13 (Hazards and Hazardous Materials), 10.15 (Surface Water Resources), 10.16 (Land Use and Plan-
ning), 10.17 (Noise and Vibration), 10.21 (Risk of Upset/Public and Worker Safety), and 10.22 (Trans-
portation and Traffic). 

Mitigation Measures REC-2a and REC-2b specifically address coordination and notification requirements 
that would provide the community with advanced notice of potential disruptions to affected recreation 
areas. These notification measures are intended to help ensure the public can have sufficient warning in 
order to make other arrangements for their recreation activities. With implementation of these mea-
sures, the project’s contribution to cumulative impacts would be less than cumulatively considerable. 

13.22.1 Impact Significance Summary 

Table 13.22-1 provides a summary of impacts as analyzed within this section. 

Table 13.22-1. Summary of Impacts and Mitigation Measures – Recreation 

Impact REC-1. Increase the use of recreation areas or facilities, resultingResult in the physical deterioration of 
recreational resources 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact REC-2. Cause disruptions in designated recreation areas 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) REC-2a: Coordinate Well Stimulation Treatment Schedule with Managing Officer(s) for Affected 
Recreation Areas 
REC-2b: Provide Noticing of Closures and Identify Alternative Recreation Areas 
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13.23 Risk of Upset/Public and Worker Safety 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect. As explained below, the project’s incremental contribution to this 
significant cumulative impact is cumulatively considerable. The application of mitigation measures will 
reduce impacts, but not to less than cumulatively considerable. 

This analysis assumes that adopting the proposed permanent regulations under SB 4 might result in a 
near-term slowing of well stimulation activities due to increased permitting, testing, and documentation 
requirements. Overall the cumulative analysis for Risk of Upset and Public and Worker Safety assumes 
that California production could decrease to a level of 90 percent of the baseline. 

Impact RSK-1 (Create a hazard to the public or environment through crude oil transport and reasonably 
foreseeable accidents and releases) notes that the transport of crude oil results in a risk in the baseline 
conditions that would be the same as that posed by the project. To the extent that increased rail deliveries 
could occur, this would increase the potential for accidents and releases. Similarly, a decrease in oil pro-
duction from the implementation of restricting or banning hydraulic fracturing would increase imports of 
crude oil by rail. Many of the cumulative projects in Tables 13.2-1 through 13.2-12 that would increase 
traffic in and near the oil fields would combine with the project to result in a cumulative impact due to a 
potential increase in traffic accidents. Conversely, the oil and gas projects listed in the tables would 
increase oil production and decrease imports of crude oil by rail. Implementation of Mitigation Measures 
RSK-1a through RSK-1h would reduce this risk, but not eliminate it. Overall, the project could increase the 
potential for cumulative accidents and releases and the project’s incremental contribution to cumulative 
impacts would be cumulatively considerable. 

Impact RSK-2 (Create a hazard to the public, workers, or environment through a reasonably foreseeable 
accidental release of hazardous materials due to a hose leak or connection leak while pumping well 
stimulation treatment fluids) states that processing and handling hazardous materials could lead to 
accidental releases impacting public and/or worker health and safety. The oil and gas projects listed in 
the tables could also lead to accidental releases impacting public and/or worker health and safety 
including pipeline projects. The renewable and conventional energy projects also use hazardous materials 
during construction and operations and could have accidental releases over the life of the projects. 
Implementation of Mitigation Measures RSK-2a through RSK-2cf would reduce this risk onsite, but not 
off. The project’s incremental contribution to cumulative impacts would be cumulatively considerable. 

Impact RSK-3 (Increase the potential for major oil spills due to ship groundings and collisions) is not 
anticipated to result in a cumulatively significant impact. This is because California crude import volumes 
by ship are expected to hold steady or to slightly decline due to rising U.S. crude production. The cumu-
lative projects presented in EIR Section 13.2.1 (Cumulative projects and projections) are not anticipated 
to change this projection. The project’s incremental contribution to cumulative impacts would be less than 
cumulatively considerable. 

Impact RSK-4 (Create a hazard to the public, workers, or environment through a reasonably foreseeable 
accidental pressure change during flowback activity caused by blocked pump discharge, sudden change 
in downhole condition, or human error) states that accidental pressure changes include overpressure 
events that take place due to several causes such as a blocked pump discharge, sudden change in 
downhole condition or human error. Unanticipated loss of pressure or under-pressure is also indicative 
of a potential failure in the condition of the well. If the pressure rises above pre-set pressure limits, or in 
the event of an unexpected spike in pressure, the system could overpressure leading to an operator 
injury caused by a high pressure stream leak or fire (if ignition sources are present). The probable future 
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oil and gas production projects (EIR Section 13.2.1) could also lead to overpressure and operator injury. 
However, cumulative impacts resulting from accidental pressure changes would occur only if stimulation 
events were in near vicinity of each other and if the overpressure and injury occurred at the same time 
which is unlikely. Implementation of Mitigation Measure RSK-4a further reduces this risk. The project’s 
incremental contribution to cumulative impacts would be less than cumulatively considerable with 
implementation of mitigation measures. 

Impact RSK-5 (Generate risks to public safety by causing a flammable atmosphere in the flowback tank) 
states that the loss of level on the flowback tank, which occurs for example, while pumping out the water 
into the injection well, could lead to a flammable mixture in the tank especially as a result of pump cavita-
tion or running dry. If an ignition source is present, an explosion and/or fire could be generated leading to 
injuries and an accidental release of flowback fluids and other hazardous materials. Probable future oil 
and gas production projects (EIR Section 13.2.1) could also lead to a loss of level on the flowback tank 
and an explosion and/or fire. However, cumulative impacts resulting from a flammable atmosphere in 
the flowback tank would occur only if stimulation events were in near vicinity of each other and if the 
flammable atmosphere in the flowback tank at the stimulation events occurred at the same time which 
is unlikely. Implementation of Mitigation Measures RSK-5a through RSK-5c further reduces this risk. The 
project’s incremental contribution to cumulative impacts would be less than cumulatively considerable 
with implementation of mitigation measures. 

Impact RSK-6 (Increase risks to public safety by exposing the public to accidental crude oil or produced 
gas releases from pipelines) notes that project risks to the public and environment due to oil and gas 
releases from pipelines are a function of the operating pressure and the hydrogen sulfide content, rather 
than the throughput, so risks are considered to be the same as occurring in the baseline. Existing regula-
tions and good engineering practices avoid this impact and would be required for the oil and gas projects 
listed in EIR Section 13.2.1 (Cumulative projects and projections). Therefore, the project and the probable 
future oil and gas projects result in no substantial change in risk of accidental crude oil or produced gas 
releases from pipelines. However, because the existing risk is considered significant and unavoidable, 
the project’s incremental contribution to this impact would be cumulatively considerable (Class I). 

Impact RSK-7 (Expose workers and public to hazardous levels of airborne silica during the use of 
proppant) states that the National Institute for Occupational Safety and Health (NIOSH) identifies expo-
sure to airborne silica as a potential health hazard to workers conducting hydraulic fracturing opera-
tions. This potential health hazard would be present at other probable future oil and gas production 
projects (see EIR Section 13.2.1). Impact from multiple stimulation events would occur only if they were 
in close proximity to each other and if the stimulation events occurred at the same time. Implementa-
tion and applicable OSHA standards and Mitigation Measures RSK-7a and RSK-7b (Use Alternative 
Proppant [e.g., Sintered Bauxite, Ceramics, Resins] would further reduce the potential health hazard. 
The project’s incremental contribution to cumulative impacts would be less than cumulatively 
considerable with the implementation of mitigation measures (Class II). 

13.23.1 Impact Significance Summary 

Table 13.23-1 provides a summary of impacts as analyzed within this section. 
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Table 13.23-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Impact RSK-1. Create a hazard to the public or environment through crude oil transport and reasonably foreseeable 
accidents and releases 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) RSK-1a: Increase the Number of CPUC Rail Inspectors 
RSK-1b: Expedite the Phase-out of Older Tank Cars 
RSK-1c: Implement New Accident Prevention Technology 
RSK-1d: Monitor and Enforce New Speed Limits 
RSK-1e: Monitor the Implementation of Trackside Safety Technology 
RSK-1f: Improve Emergency Preparedness and Response Programs 
RSK-1g: Provide Real-Time Shipment Information to Emergency Responders 
RSK-1h: Provide Additional Accident and Injury Data to the State 

Impact RSK-2. Create a hazard to the public, workers, or environment through a reasonably foreseeable accidental 
release of hazardous materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) RSK-2a: Conduct a Reactive Hazard Assessment (RHA) 
RSK-2ab: Reduce the Inventory/Volumes Handled with the Hazardous Chemicals 
RSK-2c: Install an Upgraded SCADA System 
RSK-2bd: Conduct a Facility Siting Study or a Quantitative Risk Assessment 
RSK-2e: Use Totes or Hazardous Materials Storage Containers Provided with a Protective 
Outer Shell or a Double Containment Storage System 
RSK-2cf: Ensure Mechanical Integrity Through Compliance with Permanent Regulation 
Program Complies with Regulation 

Impact RSK-3. Increase the potential for major oil spills due to ship groundings and collisions 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact RSK-4. Create a hazard to the public, workers, or environment through a reasonably foreseeable accidental 
pressure change during flowback activity caused by blocked pump discharge, sudden change in downhole condition, 
or human error 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) RSK-4a: Conduct a Process Hazard Analysis (PHA) followed by a Layer of Protection Analysis 
(LOPA) to Ensure Installation of Proper Safety Interlocks  

Impact RSK-5. Generate risks to public safety by causing a flammable atmosphere in the flowback tank 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) RSK-5a: Prepare and Implement the Procedures to Avoid Pump Cavitation during all Well 
Stimulation Activities 
RSK-5b: Verify the Need of Installation of Flame Arresters on the Tank Vents 
RSK-5c: Prepare and Implement a Control of Ignition Sources Plan 

Impact RSK-6. Increase risks to public safety by exposing the public to accidental crude oil or produced gas releases 
from pipelines 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) No mitigation identified.RSK-6a: Increase Inspection of Mechanical Integrity 
RSK-6b: Improve Leak Detection Capability 
RSK-6c: Reduce Mainline Valve Spacing 
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Table 13.23-1. Summary of Impacts and Mitigation Measures – Risk of Upset/Public and Worker Safety 

Impact RSK-7. Expose workers and public to hazardous levels of airborne silica during the use of proppant 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) RSK-7a: Use Alternative Proppant (e.g., Sintered Bauxite, Ceramics, Resins) or Use 
Alternative Proppant Delivery System 
RSK-7b: Reduce Emissions from Dust-Causing Activities  

13.24 Transportation and Traffic 

Impacts of the project, taken together with impacts from other related cumulative projects, are likely to 
create a significant cumulative effect. As explained below, the project’s incremental contribution to this 
significant cumulative impact is considerable. The application of mitigation measures, however, will reduce 
the contribution to cumulative impacts to less than considerable. 

As described in EIR Section 10.22, Impact TR-1 (Generate additional truck traffic and disrupt traffic oper-
ations), the trips generated due to well stimulation activity would be less than significant in terms of 
traffic volumes on the roadway with implementation of mitigation. Moreover, most of these trips would 
be temporary in nature. Because of the large number of oil wells in Study Region 4, stimulation activities 
will be constant, and therefore the trips generated would be permanent. The transportation and traffic 
impacts of oil well stimulation are primarily transportation of hazardous material and roadway pave-
ment deterioration, especially in rural areas. 

The majority of stimulation projects in the State would occur in Study Region 4, which could potentially 
have a considerable incremental contribution to cumulative impacts. This impact could combine with 
the oil and gas and other applicable cumulative projects listed in Tables 13.1-7 and 13.1-8. Well stimula-
tion treatments would have potentially significant impacts on pavement conditions especially on the 
local access roads from the oil well to the major corridor. At programmatic level, due to uncertainty 
about the timing and location of oil well and other cumulative projects, DOGGR has conservatively con-
cluded that significant cumulative transportation and traffic impacts could occur. 

Impact TR-1 analysis notes potential for well stimulation treatment projects that generate more than 50 
truck trips during the peak traffic hour to adversely affect traffic flow in the region around well stimula-
tion treatment projects. With Mitigation Measure TR-1a, the contribution of the project with respect to 
Impact TR-1 would be reduced to a less than cumulatively considerable (i.e., less than significant) level. 

Impact TR-2 (Inadvertently damage road rights-of-way) analysis states that truck trips generated during 
the well stimulation activity could potentially increase wear and tear of the local roadway pavement, 
especially on rural roadways. Similar wear and tear would occur during construction and operation of 
the cumulative projects presented in EIR Section 13.2 (Cumulative projects and projections), in particu-
lar during the construction of large projects that require a large number of truck trips. Mitigation Mea-
sure TR-2a (Repair Roadway Damage) would be recommended for the project to reduce impacts. Similar 
mitigation is typically required for large-scale construction such as that required by the cumulative proj-
ects. Because the cumulative projects would likely require such mitigation, the project’s contribution to 
cumulative impacts to road rights-of-way would be less than cumulatively considerable. 

Impact TR-3 (Cause traffic safety hazards for vehicles, bicyclists, and pedestrians) analysis states that truck 
trips could potentially affect vehicles, bicyclists and pedestrian. Similar impacts could occur during 
construction and operation of the cumulative projects presented in EIR Section 13.2 (Cumulative projects 
and projections), especially for those near urban areas. Mitigation Measure TR-1a (Prepare Traffic Plan) 
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would be recommended for the project to reduce impacts. Similar mitigation is typically required for large-
scale construction such as that required by the cumulative projects. Because the cumulative projects 
would likely require such mitigation, the project’s contribution to cumulative impacts to vehicles, bicyclists, 
and pedestrian would be less than cumulatively considerable. 

The project’s contribution to cumulative Impact TR-4 (Transport hazardous materials) would be the same 
as described in Impact RSK-1 in EIR Section 13.23 and would be less than cumulatively considerable. 

Project effects as described in the analysis of Impact TR-5 (Change air traffic patterns) would not result 
in a cumulative impact. Impacts of the project would be less than significant. While some of the projects 
listed in EIR Section 13.2 (Cumulative projects and projections) would also enter into the FAA navigable 
airspace, in particular types of renewable energy projects such as wind projects or solar power tower 
projects, these projects would need to receive the appropriate permits from the FAA for any infrastruc-
ture that would be located within an airport’s navigable airspace, so impacts would be less than signifi-
cant and would result in a less than significant cumulative impact. 

The project could result in an increase in truck traffic that could impact access or movement of emer-
gency service vehicles in new areas of oil and gas development and stimulation, as shown in the project 
analysis of Impact TR-6 (Temporarily interfere with emergency response). Similar impacts could occur 
during construction and operation of the cumulative projects presented in EIR Section 13.2 (Cumulative 
projects and projections). Mitigation Measure TR-1a (Prepare Traffic Plan) would be recommended for 
the project to reduce impacts. Similar mitigation is typically required for large-scale construction such as 
that required by the cumulative projects. Because the cumulative projects would likely require such mit-
igation, the project’s contribution to cumulative impacts to emergency response would be less than 
cumulatively considerable with the implementation of mitigation. 

13.24.1 Impact Significance Summary 

Table 13.24-1 provides a summary of impacts as analyzed within this section. 

Table 13.24-1. Summary of Impacts and Mitigation Measures – Transportation and Traffic 

Impact TR-1. Generate additional truck traffic and disrupt traffic operations 

Cumulative Analysis  

Impact Significance  Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 
Class III for project activities in Study Region 6 and for existing fields 

Mitigation Measure(s) TR-1a: Prepare Traffic Plan 

Impact TR-2. Inadvertently damage road rights-of-way 

Cumulative Analysis  

Impact Significance  Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 
Class III for project activities in Study Region 6 and in existing oil and gas fields 

Mitigation Measure(s) TR-2a: Repair Roadway Damage 

Impact TR-3. Cause traffic safety hazards for vehicles, bicyclists, and pedestrians  

Cumulative Analysis  

Impact Significance  Class II outside of existing oil and gas fields in Study Regions 1-5 where 10 or more wells are 
drilled by a single applicant within one square mile 
Class III for project activities in Study Region 6 and for existing fields 

Mitigation Measure(s) TR-1a: Prepare Traffic Plan 
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Table 13.24-1. Summary of Impacts and Mitigation Measures – Transportation and Traffic 

Impact TR-4. Transport hazardous materials 

Cumulative Analysis  

Impact Significance  Class I 

Mitigation Measure(s) TR-4a: Know Spill Prevention Measures 

Impact TR-5. Change air traffic patterns 

Cumulative Analysis  

Impact Significance  Class III if FAA notification under 14 CFR 77 is required 
No Impact (Class IV) if no airports are nearby 

Mitigation Measure(s) None required 

Impact TR-6. Temporarily interfere with emergency response 

Cumulative Analysis  

Impact Significance  Class II in Study Regions 1-5 outside of existing oil and gas fields where 10 or more wells are 
drilled by a single applicant within one square mile 
Class III for project activities in Study Region 6 and for existing fields 

Mitigation Measure(s) TR-1a: Prepare Traffic Plan 

13.25 Utilities and Service Systems 

Impacts of the project, taken together with impacts from other related cumulative projects, may create 
a significant cumulative effect. As explained below, Impacts UTL-1 and UTL-2 are cumulatively signifi-
cant, but the project’s incremental contributions to these significant cumulative impacts are less than 
cumulatively considerable. Impacts UTL-3 and UTL-4 are also cumulatively significant, but the project’s 
incremental contributions to these significant cumulative impacts are less than cumulatively consider-
able only with the implementation of Mitigation Measures UTL-3a and UTL-4a. The application of these 
mitigation measures would require DOGGR or the local Lead Agency (in cooperation with the well 
permit applicant) to coordinate with the applicable wastewater and solid waste facilities to determine 
whether new well development and stimulation would place a burden on these providers, and ensure 
that appropriate compensation is provided to ensure adequate capacity is developed. Therefore, while 
well stimulations would increase demands on wastewater and solid waste facilities, Mitigation Measures 
UTL-3a and UTL-4a would ensure any new demand is offset, therefore resulting in less than cumulatively 
considerable contributions to the larger significant cumulative impacts resulting from all past, present, 
and probable future projects. 

Long-term needs of utilities are typically related to population growth and any specific new land use 
types that may be proposed. As shown in Table 13.2-14 and discussed in EIR Section 13.20, all of the 
municipalities located within Study Regions 1 through 6 are expected to experience significant popula-
tion growth over the next 20 years. Planned growth will include population increases and other opera-
tional demands from many large- and small-scale development projects that would result in varying 
amounts of increased demands and new infrastructure to existing utility provider capacities currently 
serving the area. Such growth may lead to significant cumulative impacts related to the sufficiency of 
capacity of utility and service systems. As discussed in EIR Section 13.20, however, it is difficult to deter-
mine how the development of all the projects identified in Tables 13-1 through 13-11 in conjunction 
with well stimulation activities may require expansion of utilities beyond what is needed for predicted 
growth of an area. It seems clear, though, that population increases attributable to well stimulation 
treatment will be negligible when viewed in this context. In most cases, moreover, the amount popula-
tion growth predicted for an area would result in planned increases to utility capacities. 
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Development resulting from future projects is expected to be served by the same utility providers that 
would serve well stimulations. While most future projects do not appear to be located proximate to 
existing oil and gas fields, well stimulations within existing fields could cumulatively combine with any 
nearby smaller projects to increase demands on utilities. The cumulative projects listed in Tables 13-1 
through 13-11 may be located adjacent to new wells/fields (outside of existing oil and gas field boun-
daries) created through well stimulation. However, because each well stimulation does not require a 
large long-term workforce, the project’s incremental contribution to cumulative impacts of significantly 
increasing population beyond predicted growth and associated impacts to utilities and service systems 
within Study Regions 1 through 6 is considered less than cumulatively considerable. For these reasons, 
Impacts UTL-1 (Adversely affect utilities and service systems due to population growth from project-
related development) is potentially significant on a cumulative basis, but the project’s incremental con-
tributions is less than cumulatively considerable. 

It is unknown how many cumulative projects or new wells created by stimulation outside of existing fields 
would require significant new utility interconnections. Therefore, it is difficult to determine how the 
development of all the projects identified in Tables 13-1 and 13-2 in conjunction with well stimulation 
activities may require expansion of utility infrastructure and service capacities beyond what is needed 
for predicted growth of an area. Any potential for cumulative impacts to utilities from either population 
in-migration or operations of specific land would be reduced within larger urban areas, but are consid-
ered significant within smaller rural communities. While the well stimulation activities could combine 
with cumulative project utility needs to result in significant cumulative impacts, the project’s incre-
mental contribution to such cumulative impacts relating to increasing demands on electricity and gas 
systems would be very limited due to the very limited demands that well stimulation puts on those sys-
tems. The project’s incremental impact relating to category UTL-2 (require new or expanded electrical or 
natural gas infrastructure) is thus less than cumulatively considerable. 

The cumulative contributions of well stimulations to municipal wastewater treatment providers and 
solid waste facilities (Impacts UTL-3 and UTL-4) are not considered cumulatively considerable with the 
implementation of Mitigation Measures UTL-3a and UTL-4a. Measure UTL-3a would ensure that DOGGR 
consider the quality and quantity of wastewater that would be trucked to an off-site wastewater treat-
ment plant and requires necessary coordination with the applicable treatment provider regarding neces-
sary capacity and quality of wastewater delivered or would require monetary compensation to expand 
such facilities. Measure UTL-4a ensures the amount of non-hazardous waste generated during well stim-
ulation and delivered to landfills does not exceed the daily throughput or overall capacities of the solid 
waste facilities or would require monetary compensation to participate in funding the expansion of such 
facilities. Therefore, while the well stimulation activities could combine with cumulative project utility 
and service system needs to result in significant cumulative impacts, the project’s incremental contribu-
tions to cumulatively increasing demands on utilities (municipal wastewater and solid waste providers) 
are less than cumulatively considerable. 

13.25.1 Impact Significance Summary 

As discussed, well stimulations both within and outside of existing fields are not expected to program-
matically exceed predicted growth of communities within Study Regions 1 through 6. The cumulative 
contribution of well stimulations to municipal wastewater providers and non-hazardous solid waste 
facilities is considered less than significant given the small amount generated by well stimulation activi-
ties in terms of population growth. Finally, all nearby development projects can share major new electric 
and gas infrastructure. While any cumulative impacts to electrical or natural gas utility providers would 
be greatest within small rural communities, the impacts of well stimulations are not expected by 
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themselves to be cumulatively considerable. With mitigation, the same can be said of the project’s 
incremental contribution to significant cumulative impacts requiring new or municipal wastewater treat-
ment plant capacities or non-hazardous solid waste facility capacities. 

Table 13.25-1 provides a summary of impacts as analyzed within this section. 

Table 13.25-1. Summary of Impacts and Mitigation Measures – Utilities and Service Systems 

Impact UTL-1. Adversely affect utilities and service systems due to population growth from Project-related development 

Cumulative Analysis  

Impact Significance  Class III 

Impact UTL-2. Require new or expanded electrical or natural gas infrastructure 

Cumulative Analysis  

Impact Significance  Class III 

Mitigation Measure(s) None required 

Impact UTL-3. Exceed existing municipal wastewater treatment provider capacities 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) UTL-3a: Assess Wastewater Quality and Ensure Adequate Capacity to Process Wastewater at 
Compensation to Municipal and Private Wastewater Treatment Plants 

Impact UTL-4. Exceed permitted solid waste capacity of landfills 

Cumulative Analysis  

Impact Significance  Class II 

Mitigation Measure(s) UTL-4a: Assess Non-Hazardous Solid Waste Generation and Ensure Adequate Capacity to 
Process Wastewater at Compensation to Municipal and Private Solid Waste Facilities 
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14. Comparison of Alternatives 

14.1 Introduction 

This section summarizes and compares the environmental advantages and disadvantages of the project 
and the following six alternatives evaluated in this EIR: 

 No Future Well Stimulation Treatments Alternative (Alternative 1) 

 No Future Well Stimulation Treatments Outside of Existing Oil and Gas Field Boundaries Alternative 
(Alternative 2) 

 Well Pad Consolidation Alternative (Alternative 3) 

 Urbanized Area Protection Alternative (Alternative 4) 

 Active Fault Zone Restrictions Alternative (Alternative 5) 

 No Project Alternative (Alternative 6) 

The State CEQA Guidelines require the following for the alternatives analysis and comparison: 

The EIR shall include sufficient information about each alternative to allow meaningful 
evaluation, analysis, and comparison with the Proposed Project. A matrix displaying the 
major characteristics and significant environmental effects of each alternative may be 
used to summarize the comparison. If an alternative would cause one or more significant 
effects in addition to those that would be caused by the project as proposed, the signifi-
cant effects of the alternative shall be discussed, but in less detail than the significant 
effects of the project as proposed. 

Guidelines Section 15126.6(d). 

The project and its alternatives are compared at a programmatic level over all six study regions, and at 
an oil and gas field-specific programmatic level at the Wilmington Oil and Gas Field, the Inglewood Oil 
and Gas Field, and the Sespe Oil and Gas Field. Table 14.4-1 (Comparison of Alternatives) at the end of 
this section presents a comparison of the alternatives and the project. This comparison is based on the 
assessment of environmental impacts of the project and each alternative in EIR Chapters 10 through 13 
and Chapter 15. 

In addition, in EIR Section 14.4 (Environmentally Superior Alternative), DOGGR has identified the Environ-
mentally Superior Alternative, as required by State CEQA Guidelines Section 15126.6(e)(2). If the envi-
ronmentally superior alternative is the No Project Alternative, CEQA requires identification of an environ-
mentally superior alternative among the other alternatives [State CEQA Guidelines Section 15126.6(e)(2)]. 

14.2 Alternatives Comparison Methodology 

The following methodology was used to compare alternatives in this EIR: 

 Step 1: Identification of Alternatives. A screening process (described in EIR Section 8.2, Alternatives 
Evaluation Process) was used to identify six alternatives to the project. , including Aa No Project Alterna-
tive, which was also identified as Alternative 6. This range of alternatives is sufficient to foster 
informed decision-making and public participation. No other potentially feasible alternatives meet-
ing most of the project objectives were identified that would substantially lessen or avoid one or 
more significant impacts of the project. 
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 Step 2: Determination of Environmental Impacts. The environmental impacts of the project and the 
alternatives were identified in EIR Chapters 10, 11, 12, and 13, including the potential impacts of the 
drilling and production of wells that require stimulation and well stimulation treatments. All impacts 
that could occur with the project, as well as those that are created and/or eliminated by each alter-
native, are listed in tables at the end of each section in EIR Chapters 10 through 13, as well as in EIR 
Section ES.6 (Summary of Environmental Impacts and Mitigation Measures) of the Executive 
Summary. 

Significant and unavoidable (Class I) impacts of the project are noted in EIR Section 14.3. Highlight-
ing these identifies whether any alternative would be capable of eliminating one or more significant 
and adverse environmental effects of the project, as well as which alternatives would create new 
significant and adverse impacts. This comparison helps identify the environmentally superior alter-
native(s) while considering all environmental issue areas equally. 

 Step 3: Comparison of Project and Alternatives. The environmental impacts of the project were com-
pared to those of each alternative to determine the environmentally superior alternative. In an 
instance where the programmatic level analysis concluded that a range of impacts (Class I, Class II 
and/or Class III) would occur, this comparison of alternatives addresses the reasonable worst case 
scenario of a significant and unmitigable (Class I) impact. 

Determining an environmentally superior alternative requires balancing many environmental factors. In 
order to identify the environmentally superior alternative, the most important impacts in each issue area 
were identified and compared in Table 14.4-1 (Comparison of Alternatives). Table 14.4-1 presents a 
preference ranking and a brief explanation of the ranking for each environmental issue area. The com-
parisons highlight situations where an alternative would create indirect impacts in one area as a conse-
quence of avoiding impacts to another area. 

Table 14.4-1 presents a preference ranking and a preferred alternative for every issue area addressed in 
this EIR, which allows consideration of all issue areas equally. Although this ranking provides helpful 
information, the choice of which alternative constitutes the “environmentally superior alternative” is 
not a simple matter of “number-crunching” the rankings in each impact category to see which alterna-
tive has the overall highest score. Such an approach is not necessary because nothing in CEQA requires a 
lead agency to give more weight to one category of impact than another. Rather, agency decision 
makers are free, in makingHowever, in the overall comparison of the project and its alternatives, their 
choice of the environmentally superior alternative (see EIR Section 14.4, Environmentally Superior Alter-
native) during the decision-making process mayto place more weight on certain issue areas than on 
others, depending on their own value systems. Thus, for example, it is common for lead agencies to give 
greater weight to alternatives that reduce impacts to human health impacts and biological resources 
than to alternatives that reduce impacts that are primarily sources of irritation to humans (such as noise 
impacts or impacts on aesthetics or transportation facilities). Here, reflecting what DOGGR considers to 
be among California’s current top regulatory concerns, DOGGR is particularly concerned with GHG emis-
sions and water consumption, and has given greater weight to those categories of impact than to 
others. DOGGR recognizes, however, that a different set of priorities might also be reasonable. Reason-
able minds can differ with respect to this particular subject matter.those issue areas that would poten-
tially impact wildlife and human health, such as Air Quality, Biological Resources: Terrestrial Environ-
ment, Biological Resources: Coastal and Marine Environment, Coastal Processes and Marine Water 
Quality, Geology, Soils and Mineral Resources, Greenhouse Gas Emissions, Hazards and Hazardous 
Materials, Groundwater Resources, Surface Water Resources, and Risk of Upset/Public and Worker 
Safety. 
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ThereforeIn short, the determination of an overall environmentally superior alternative is often 
somewhat subjective, as it requires a balancing of different kinds of impacts against one another. Thus, 
it is possible that an alternative can be superior to others in certain impact categories and yet not be 
considered the overall environmentally superior alternative. An alternative identified as “preferred” for 
one issue area may still have significant environmental effects, but when compared with the other alter-
natives, its environmental effects would be less or the same as those of the other alternatives. 

Although this EIR identifies the project as thean environmentally superior alternative, it is possible that 
the decision makers could balance the importance of each impact area differently and reach different 
conclusions. 

14.3 Comparison of the Project and Alternatives 

14.3.1 Programmatic Level Analysis 

Table 14.4-1 (Comparison of SB 4 EIR Alternatives) at the end of this section presents a comparison of 
the alternatives and the project for each environmental issue area according to the methodology 
described in EIR Section 14.2 (Alternatives Comparison Methodology). Significant and unmitigable 
(Class I) impacts of the project and any Class I impacts either created or eliminated by each alternative are 
noted in Table 14.4-1. Highlighting these areas of significant impacts identifies whether any alternative 
would be capable of eliminating or reducing significant unavoidable environmental effects of the 
project, and whether alternatives would create new or greater significant impacts. 

14.3.1.1 Summary of Significant and Unmitigable Impacts 

The project would have 38 36 significant (Class I) impacts, 7 of which would occur as cumulative impacts 
but not as project impacts. The 36 Class I impacts are in the following issue areas: Aesthetics; Agriculture 
and Forestry Resources; Air Quality; Biological Resources–Terrestrial Environment; Cultural Resources; 
Environmental Justice; Geology, Soils and Mineral Resources; Greenhouse Gas Emissions; Groundwater 
Resources; Surface Water Resources; Land Use and Planning; Risk of Upset/Public and Worker Safety; 
and Transportation and Traffic (see Table 14.3-1). Additionally, as addressed under the individual sec-
tions below, there would be Class II (significant but can be mitigated to a less than significant level) and 
Class III (adverse but less than significant) impacts in the remaining 11 issue areas, which have been 
found to be less than significant following implementation of required mitigation. Several of the impacts 
that have been identified may have different levels of significance, depending on the site-specific condi-
tions of future oil and gas well stimulation activities. Because of the EIR’s programmatic nature, if an 
impact was identified as significant (Class I) for any location, it is included in the table. The summary 
table provided in Table 14.3-1 is therefore considered to reflect a “reasonable worst case” scenario. In 
practice, it would be considered very highly unlikely that all of these significant and unavoidable impacts 
would occur at a single site.  

Table 14.3-1. Summary of Significant Unmitigable (Class I) Impacts for the Project, by Issue Area 

Aesthetics 

AES-1 Substantially adversely affect scenic vistas 
AES-2 Substantially alter or damage scenic resources 
AES-3 Substantially degrade the existing visual character or quality of a site and its surroundings 
AES-4 Create new sources of substantial light and glare 
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Table 14.3-1. Summary of Significant Unmitigable (Class I) Impacts for the Project, by Issue Area 

Agriculture and Forestry Resources 

AGF-1 Convert Prime Farmland, Unique Farmland, or Farmland of statewide Importance (Important Farmland), as designated 
by the Farmland Mapping and Monitoring Program, to non-agricultural use (cumulative only) 

AGF-4 Result in the loss of forest land or conversion of forest land to non-forest use (cumulative only) 

Air Quality 

AQ-1 Conflict with or obstruct implementation of an applicable air quality plan 
AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or contribute 

substantially to an existing or projected air quality violation 
AQ-3 Expose sensitive receptors to substantial pollutant concentrations 
AQ-4 Create objectionable odors affecting a substantial number of people 

Biological Resources: Terrestrial Environment 

BIOT-1 Substantially reduce the habitat of a fish or wildlife species 
BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels 
BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or threatened species 
BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on any species identified as a 

candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or USFWS 
BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified in local or 

regional plans, policies, regulations, or by CDFW or USFWS 
BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the Clean Water Act 

(including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, 
or other means 

BIOT-7 Interfere substantially with the movement of any native resident or migratory fish or wildlife species or with established 
native resident or migratory wildlife corridors, or impede the use of native wildlife nursery sites 

BIOT-8 Conflict with any local policies or ordinances protecting biological resources, such as a tree preservation policy or 
ordinance 

BIOT-9 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other 
approved local, regional, or state habitat conservation plan 

BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Cultural Resources 

CUL-1 Affect historic-era archaeological and built-environment resources 
CUL-2 Affect prehistoric resources 
CUL-3 Disturb human remains or cultural items, including funerary objects, sacred objects, and objects of cultural patrimony 
CUL-4 Affect cultural landscapes 

Environmental Justice 

EJ-1 Disproportionately affect minority or low-income populations (cumulative only) 

Geology, Soils and Mineral Resources 

GEO-3 Be located on a geologic unit or soil that is unstable and result in on- or off-site landslide, lateral spreading, subsidence 
or collapse (cumulative only) 

GEO-6  Result in the loss of availability of known mineral resource loss of a locally important mineral resource recovery site 
delineated on a local general plan, specific plan or other land use plan 

Greenhouse Gas Emissions  

GHG-1 Generate greenhouse gas emissions that may have a significant impact on the environment 
GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions of greenhouse 

gases 

Groundwater Resources  

GW-1 Cause or contribute to overdraft conditions (cumulative only) 

Surface Water Resources 

SWR-1 Violate water quality standards or waste discharge requirements, provide substantial additional sources of polluted 
runoff, or otherwise substantially degrade or diminish surface water quality (cumulative only) 

SWR-2 Substantially alter 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 on- or off-site (cumulative only) 

SWR-3 Substantially diminish surface water quantity (cumulative only) 
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Table 14.3-1. Summary of Significant Unmitigable (Class I) Impacts for the Project, by Issue Area 

Land Use and Planning 

LU-1  Preclude existing or permitted land uses, or create a disturbance that would diminish the function of land uses 

Risk of Upset/Public and Worker Safety 

RSK-1 Create a hazard to the public or environment through crude oil transport and reasonably foreseeable accidents and 
releases 

RSK-2 Create a hazard to the public or environment through a reasonably foreseeable accidental release of hazardous 
materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

RSK-6 Increase risks to public safety by exposing the public to accidental hazardous materials releases from pipelines 

Transportation and Traffic 

TR-4  Transport hazardous materials 

Note: No Class I impacts would occur in any of the following issue areas for the project: Biological Resources–Coastal and Marine Environment; 
Coastal Processes and Marine Water Quality; Commercial and Recreational Fishing; Paleontological Resources; Hazards and Hazard-
ous Materials; Noise and Vibration; Population and Housing; Public Services; Recreation; Utilities and Service Systems; and Energy 
Conservation. 

14.3.1.2 Comparison of Alternatives 

A summary of the advantages and disadvantages of each alternative, including the No Project Alterna-
tive (Alternative 6), is presented below: 

 Alternative 1 (No Future Well Stimulation Practices Alternative). Alternative 1 would prohibit all cur-
rent well stimulation activities and future use of well stimulation treatments anywhere within the 
State on lands that are under State jurisdiction,. To be implementable, this alternative would require 
new legislation to revise PRC Sections 3106(b) and 3160(b), which currently authorize well stimulation 
treatments. after the State Legislature has revised PRC Sections 3106(b) and 3160(b), which make well 
stimulation lawful in California. Under Alternative 1, the direct impacts associated with well stimula-
tion activities would not occur, either inside or outside of existing oil and gas fields. However, this 
prohibition would result in a much greater significant and unmitigable (Class I) impact from the com-
plete loss of access to known mineral (oil and gas) resources in the Monterey Formation (Impact 
GEO-6: Result in the loss of availability of known mineral resource loss of a locally important mineral 
resource recovery site delineated on a local general plan, specific plan or other land use plan). 

In addition, prohibiting well stimulation reasonably could be expected to result in indirect effects. As 
discussed in EIR Section 8.3.1 (No Future Well Stimulation Treatments Alternative), approximately 25 
percent of drilled oil wells in California use hydraulic fracturing. A loss of 25 percent of the California-
produced oil would require an additional 57 million barrels per year be purchased produced from 
another source or sources. Under one scenario, some existing oil and gas fields could become eco-
nomically unviable because, without well stimulation, they would not have a rate of production suffi-
cient to justify their continued operation. In this case, some existing fields would be abandoned. 
Under a second scenario, owners/operators of existing oil and gas fields may drill more wells and 
increase the intensity of operations to maintain production levels and compensate for the loss of 
prospective additional production that would have occurred by using well stimulation treatments. 
Well stimulation activities may also be increased in areas under federal or tribal jurisdiction. Under a 
third scenario, the oil and gas production foregone through a lack ofunder a ban on well stimulation 
treatments could require importation of offsetting oil and gas resources from either domestic or 
foreign supplies, or both. Environmental impacts related to this oil and gas production to make up for 
lost production (approximately 57 million barrels per year) would still occur, but they would be 
transferred out of the State (e.g., North Dakota or overseas) where mitigation measures similar to 
those included in this EIR may not be implemented. 
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The additional importation of oil and gas would create much greater significant and unmitigable 
(Class I) impacts to greenhouse gas emissions (Impacts GHG-1 and GHG-2) compared to the project or 
any of the other alternatives (except the No Project Alternative [Alternative 6] since well stimulation 
would occur and mitigation measures and project standards for resource protection would not be 
implemented). In summary, based on Table 14.4-1, Alternative 1 would be worse than the project for 
the following impacts: Aesthetics; Agriculture and Forestry Resources; Air Quality; Biological 
Resources–Terrestrial Environment; Cultural Resources; Paleontological Resources; Geology, Soils and 
Mineral Resources; Greenhouse Gas Emissions; and Public Services. 

Alternative 1 would be environmentally superior to the project and all alternatives for the following 
issue areas: Biological Resources–Coastal Marine Environments, Coastal Processes and Marine Water 
Quality, Commercial and Recreational Fishing, Hazards and Hazardous Materials, Groundwater 
Resources, Surface Water Resources, Noise and Vibration, Population and Housing, Recreation, Risk of 
Upset/Public and Worker Safety, Transportation and Traffic, and Utilities and Service Systems. It is 
also environmentally preferred to the project for Land Use and Planning. 

 Alternative 2 (No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boundaries 
Alternative). The No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boun-
daries Alternative would require new legislation to revise PRC Sections 3106(b) and 3160(b), which 
currently authorize well stimulation treatments. Alternative 2 would limit well stimulation treatments 
to existing fields (including their buffers), eliminating all environmental impacts associated with well 
stimulation activities at locations outside of existing fields. Impacts within fields would still occur, but 
they would be localized largely to disturbed well pad areas, and fields would already have established 
water and oil and gas production infrastructure in place. Project standards of resource protection 
would not be implemented under this alternative. 

Additional wells may still be developed and stimulated within existing fields, which would reduce the 
need to drill new conventional wells or import oil and gas from out of State compared to Alternative 1. 
Therefore, indirect environmental impacts would be reduced compared to those described under 
Alternative 1 above. However, because many of the mature oil fields in California are in decline and 
Alternative 2 would prohibit developing new fields that require well stimulation, there would be some 
loss of oil reserves and production due to implementation of this alternative, which would result in 
similar indirect impacts to as those under Alternative 1. 

Due to the elimination of direct impacts from new well development and stimulation outside of exist-
ing fields and fewer indirect impacts than Alternative 1, Alternative 2 is estimated to have the least 
amount of potential ground disturbance. Therefore, Alternative 2 was found to be environmentally 
superior to the project and all alternatives for Aesthetics, Agriculture and Forestry Resources, Biolog-
ical Resources–Terrestrial Environment, Cultural Resources, Paleontological Resources, and Land Use 
and Planning. It is also environmentally preferred to the project for Biological Resources–Coastal 
Marine Environments, Coastal Processes and Marine Water Quality, Commercial and Recreational 
Fishing, Hazards and Hazardous Materials, Groundwater Resources, Surface Water Resources, Noise 
and Vibration, Population and Housing, Recreation, Risk of Upset/Public and Worker Safety, Trans-
portation and Traffic, and Utilities and Service systems. 

However, Alternative 2 would have greater significant and unmitigable (Class I) impacts to Green-
house Gas Emissions (Impacts GHG-1 and GHG-2), and the prohibition of well stimulation treatments 
outside of existing fields would result in a greater significant and unmitigable (Class I) impact from the 
loss of known mineral (oil and gas) resources in the Monterey Formation (Impact GEO-6). Overall, 
Alternative 2 would be worse than the project for the following impacts: Air Quality, Geology, Soils 
and Mineral Resources, Greenhouse Gas Emissions, and Public Services. 
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 Alternative 3 (Well Pad Consolidation Alternative). The Well Pad Consolidation Alternative has been 
developed primarily for consideration by local and State agencies with jurisdiction over sensitive sur-
face resources, and would not be implemented by DOGGR by itself. Overall the consolidation of wells 
would reduce ground disturbance and the level of oil and gas production in the State would remain 
the same as for the project; however, the project standards for resource protection would not be 
implemented. Alternative 3 was found to be environmentally superior to the project and all alterna-
tives for geology, soils and mineral resources impacts due to the reduction in ground disturbance and 
associated soil erosion impacts. 

When compared to the project, Alternative 3 would be environmentally preferred for Agriculture and 
Forestry Resources, Biological Resources–Terrestrial Environment, Cultural Resources, Paleontological 
Resources, Hazards and Hazardous Materials, Surface Water Resources, Land Use and Planning, and 
Utilities and Service Systems. Due to the consolidation of well sites, which would concentrate certain 
impacts into a smaller geographic area, and because project standards for resource protection would 
not be implemented, Alternative 3 would not be preferred to the project for Biological Resources–
Coastal Marine Environments, Coastal Processes and Marine Water Quality, Commercial and Recrea-
tional Fishing, Groundwater Resources, Population and Housing, Public Services, Recreation, Risk of 
Upset/Public and Worker Safety, and Transportation and Traffic. 

Alternative 3 would be similar to the project for all other issue areas (air quality, aesthetics, green-
house gas emissions, and noise and vibration) and it would not create any new significant and 
unmitigable (Class I) impacts. 

 Alternative 4 (Urbanized Area Protection Alternative) The Urbanized Area Protection Alternative 
would not allow future oil and gas well drilling for the purposes of stimulation outside of existing oil 
and gas fields’ boundaries and their buffer areas within the boundaries of an established Urbanized 
Area. Given the amount of land outside of urbanized areas that would be available for well stimula-
tion treatments, the overall level of oil and gas production and ground disturbance would be similar 
to that for the project and Alternative 5 (see below). By restricting well stimulation treatments in the 
vicinity of population centers and sensitive receptors, Alternative 4 is considered to be overall envi-
ronmentally superior to the project and all alternatives for Air Quality. In addition, Alternative 4 
would be better than the project for Aesthetics, Hazards and Hazardous Materials, Land Use and Plan-
ning, and Noise and Vibration. 

However, project standards for resource protection related to water recycling, habitat protection, sur-
face water protection and groundwater protection would not be implemented. Although the extent 
of the Monterey Formation is somewhat un not fully known, should well development not be allowed 
in these urban areas and if it is pushed into smaller cities and communities, depending on site-specific 
geologic conditions, the level of well development and the availability of nearby transient lodging, the 
potential for population in-migration would be greater, although it would still be less than significant 
(Class III). Similarly, Alternative 4 would also be less environmentally preferred than the project for 
impacts to the following issue areas: Agriculture and Forestry Resources, Biological Resources–Terres-
trial Environment, Biological Resources–Coastal Marine Environments, Coastal Processes and Marine 
Water Quality, Commercial and Recreational Fishing, Groundwater Resources, Surface Water Resources, 
Public Services, Recreation, Transportation and Traffic, and Utilities and Service Systems. Alternative 4 
would be similar to the project for all other issue areas (Cultural Resources, Paleontological Resources, 
Geology, Soils and Mineral Resources, Greenhouse Gas Emissions, and Risk Oof Upset/Public and 
Worker Safety) and it would not create any new significant and unmitigable (Class I) impacts. 

 Alternative 5 (Active Fault Zone Restrictions Alternative) The Active Fault Zone Restrictions Alterna-
tive would restrict future oil and gas well stimulation treatments outside of existing oil and gas field 
boundaries and their buffer areas within the earthquake study zone boundaries of a known active 
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earthquake faults. While some areas outside of the existing oil and gas fields would not be available 
for well stimulation, given the remaining area available for oil and gas development and well stimula-
tion within the State, this alternative would minimally impact future oil and gas production or ground 
disturbance compared to the project; however, project standards for resource protection would not 
be implemented. 

Alternative 5 would be largely similar to the project for most issue areas (Aesthetics, Air Quality, Cul-
tural Resources, Paleontological Resources, Geology, Soils and Mineral Resources, Greenhouse Gas 
Emissions, Land Use and Planning, Noise and Vibration, Population and Housing, Risk of Upset/Public 
and Worker Safety, Transportation and Traffic, and Utilities and Service Systems) and it would not 
create any new significant and unmitigable (Class I) impacts. However, project standards for resource 
protection would not be implemented, so impacts under this alternative would be worse than the 
project for Agriculture and Forestry Resources, Biological Resources–Terrestrial Environment, Biolog-
ical Resources–Coastal Marine Environments, Coastal Processes and Marine Water Quality, Commer-
cial and Recreational Fishing, Surface Water Resources, and Recreation. 

However, because it would locate the wellbore, well site equipment, and stimulation activities farther 
from an active fault zone, there would be a slightly reduced potential for impacts to Hazards and Haz-
ardous Materials and Groundwater Resources as a result of a seismic event, which are both less than 
significant impacts for the project with the implementation of mitigation (Class II). In addition, Alter-
native 5 would be environmentally superior to the project and all alternatives for Public Services 
because the siting of well stimulation activities outside of active fault zones would slightly reduce 
potential emergency service calls to well sites during seismic events. 

 Alternative 6 (No Project Alternative) The No Project Alternative assumes that DOGGR’s proposed 
permanent regulations would be left in place without any supplemental or additional amendments 
for further measures to reduce the environmental effects of well stimulation treatments. Feasible 
mitigation measures to lessen the impacts of the No Project Alternative are available and identified 
throughout EIR Chapters 10 and 11. However, without their implementation or implementation of 
project standards for resource protection under the No Project Alternative, all impacts that were 
identified as potentially significant without mitigation (Class II) would become significant and unmiti-
gable (Class I). 

14.3.2 Wilmington, Inglewood, and Sespe Oil and Gas Fields 

Alternative 2 (No Future Well Stimulation Practices Outside of Existing Oil and Gas Field Boundaries), 
Alternative 4 (Urbanized Protection), and Alternative 5 (Active Fault Zone Restrictions) do not apply to 
existing fields. Because the Wilmington Oil and Gas Field, Inglewood Oil and Gas Field, and Sespe Oil and 
Gas Field are existing fields, well stimulation activities would be allowed. Mitigation measures would be 
implemented for the project and for Alternatives 1 through 5; however, the project standards for 
resource protection would be implemented only as part of the project, not under any of the 
alternatives. 

14.3.2.1 Summary of Significant and Unmitigable Impacts 

Wilmington Oil and Gas Field 

Project activities on a programmatic level at the Wilmington Oil and Gas Field would have 19 18 significant 
(Class I) impacts in Air Quality, Biological Resources–Terrestrial Environment, Cultural Resources, Green-
house Gas Emissions, Recreation, Risk of Upset/Public and Worker Safety, and Transportation and Traffic 
(see Table 14.3-2). Additionally, as addressed under the individual sections below, there would be Class 
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II (significant; can be mitigated to a less than significant level) and Class III (adverse, less than significant) 
impacts in the remaining 16 issue areas, which have been found to be less than significant following 
implementation of required mitigation. 

Table 14.3-2. Summary of All Significant Unmitigable (Class I) Impacts at the Wilmington Oil and Gas 
Field 

Significant Impacts (Class I) by Issue Area 

Air Quality 

AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or contribute 
substantially to an existing or projected air quality violation 

AQ-3 Expose sensitive receptors to substantial pollutant concentrations 
AQ-4 Create objectionable odors affecting a substantial number of people 

Biological Resources: Terrestrial Environment 

BIOT-1 Substantially reduce the habitat of a fish or wildlife species 
BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels 
BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or threatened species 
BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on any species identified as a 

candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or USFWS 
BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified in local or 

regional plans, policies, regulations, or by CDFW or USFWS 
BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the Clean Water Act 

(including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, 
or other means 

BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Cultural Resources 

CUL-1  Affect historic-era archaeological and built-environment resources 
CUL-2  Affect prehistoric resources 
CUL-3  Disturb human remains or cultural items, including funerary objects, sacred objects, and objects of cultural patrimony. 
CUL-4  Affect cultural landscapes 

Greenhouse Gas Emissions 

GHG-1 Generate greenhouse gas emissions that may have a significant impact on the environment 

Recreation 

REC-2 Well stimulation treatment activities would cause disruptions in designated recreation areas 

Risk of Upset/Public and Worker Safety 

RSK-1 Create a hazard to the public or environment through crude oil transport and reasonably foreseeable accidents and 
releases 

RSK-2 Create a hazard to the public or environment through a reasonably foreseeable accidental release of hazardous 
materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

RSK-6 Increase risks to public safety by exposing the public to accidental hazardous materials releases from pipelines 

Transportation and Traffic 

TR-4 Transport hazardous materials 

Note: No Class I impacts would occur in any of the following issue areas for the project: Aesthetics; Agricultural and Forestry Resources; Biological 
Resources–Coastal and Marine Environment; Coastal Processes and Marine Water Quality; Commercial and Recreational Fishing; 
Paleontological Resources; Geology, Soils and Mineral Resources; Hazards and Hazardous Materials; Groundwater Resources; Surface 
Water Resources; Land Use and Planning; Noise and Vibration; Population and Housing; Public Services; Recreation; Utilities and Service 
Systems; and Energy Conservation. For the purposes of the EIR’s cumulative analysis, the Wilmington Oil and Gas Field is considered 
to be part of Study Region 1 as a whole and thus is not addressed individually (see Table 14.3-1). 

Inglewood Oil and Gas Field 

Project activities on a programmatic level at the Inglewood Oil and Gas Field would have 21 19 significant 
(Class I) impacts in the following issue areas: Air Quality, Biological Resources–Terrestrial Environment, 
Cultural Resources, Greenhouse Gas Emissions, Land Use and Planning, Recreation, Risk of Upset/Public 
and Worker Safety, and Transportation and Traffic (see Table 14.3-3). Additionally, as addressed under 



Analysis of Oil and Gas Well Stimulation Treatments in California 
14. COMPARISON OF THE ALTERNATIVES 

Final EIR 14-10 June 2015 

the individual sections below, there would be Class II (significant; can be mitigated to a less than signifi-
cant level) and Class III (adverse, less than significant) impacts in the remaining 15 issue areas, which 
have been found to be less than significant following implementation of required mitigation. 

Table 14.3-3. Summary of All Significant Unmitigable (Class I) Impacts at the Inglewood Oil and Gas Field 

Significant Impacts (Class I) by Issue Area 

Air Quality 

AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or contribute 
substantially to an existing or projected air quality violation 

AQ-3 Expose sensitive receptors to substantial pollutant concentrations 
AQ-4 Create objectionable odors affecting a substantial number of people 

Biological Resources: Terrestrial Environment 

BIOT-1 Substantially reduce the habitat of a fish or wildlife species 
BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels 
BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or threatened species 
BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on any species identified as a 

candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS 

BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified in local or 
regional plans, policies, regulations, or by CDFW or USFWS 

BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, 
or other means 

BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Cultural Resources 

CUL-1.  Affect historic-era archaeological and built-environment resources 
CUL-2  Affect prehistoric resources 
CUL-3 Disturb human remains or cultural items, including funerary objects, sacred objects, and objects of cultural patrimony 
CUL-4 Affect cultural landscapes 

Greenhouse Gas Emissions 

GHG-1  Generate greenhouse gas emissions that may have a significant impact on the environment 
GHG-2 Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the emissions of greenhouse 

gases 

Land Use and Planning 

LU-1  Preclude existing or permitted land uses, or create a disturbance that would diminish the function of land uses 

Recreation 

REC-2 Well stimulation treatment activities would cause disruptions in designated recreation areas 

Risk of Upset/Public and Worker Safety 

RSK-1 Create a hazard to the public or environment through crude oil transport and reasonably foreseeable accidents and 
releases 

RSK-2 Create a hazard to the public or environment through a reasonably foreseeable accidental release of hazardous 
materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

RSK-6 Increase risks to public safety by exposing the public to accidental hazardous materials releases from pipelines 

Transportation and Traffic 

TR-4 Transport hazardous materials 

Note: No Class I impacts would occur in any of the following issue areas for the project: Aesthetics; Agricultural and Forestry Resources; Bio-
logical Resources–Coastal and Marine Environment; Coastal Processes and Marine Water Quality; Commercial and Recreational 
Fishing; Paleontological Resources; Geology, Soils and Mineral Resources; Hazards and Hazardous Materials; Groundwater Resources; 
Surface Water Resources; Noise and Vibration; Population and Housing; Public Services; Recreation; Utilities and Service Systems; and 
Energy Conservation. For the purposes of the EIR’s cumulative analysis, the Inglewood Oil and Gas Field is considered to be part of 
Study Region 1 as a whole and thus is not addressed individually (see Table 14.3-1). 
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Sespe Oil and Gas Field 

Project activities on a programmatic level at the Sespe Oil and Gas Field would have 20 significant (Class I) 
impacts in the following issue areas: Air Quality, Biological Resources–Terrestrial Environment, Cultural 
Resources, Greenhouse Gas Emissions, Recreation, Risk of Upset/Public and Worker Safety, and Trans-
portation and Traffic (see Table 14.3-4). Additionally, as addressed under the individual sections below, 
there would be Class II (significant; can be mitigated to a less than significant level) and Class III (adverse, 
less than significant) impacts in the remaining 16 issue areas, which have been found to be less than sig-
nificant following implementation of required mitigation. 

Table 14.3-4. Summary of All Significant Unmitigable (Class I) Impacts at the Sespe Oil and Gas Field 

Significant Impacts (Class I) by Issue Area 

Air Quality 

AQ-1 Conflict with or obstruct implementation of an applicable air quality plan 
AQ-2 Increase criteria pollutants or precursor pollutants to levels that violate an air quality standard or contribute 

substantially to an existing or projected air quality violation 
AQ-3 Expose sensitive receptors to substantial pollutant concentrations 

AQ-4 Create objectionable odors affecting a substantial number of people 

Biological Resources: Terrestrial Environment 

BIOT-1 Substantially reduce the habitat of a fish or wildlife species 
BIOT-2 Cause a fish or wildlife population to drop below self-sustaining levels 
BIOT-3 Substantially reduce the number or restrict the range of an endangered, rare, or threatened species 
BIOT-4 Have a substantial adverse effect, either directly or through habitat modifications, on any species identified as a 

candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by CDFW or 
USFWS 

BIOT-5 Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified in local or 
regional plans, policies, regulations, or by CDFW or USFWS 

BIOT-6 Have a substantial adverse effect on federally protected wetlands as defined by Section 404, of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological interruption, 
or other means 

BIOT-7 Interfere substantially with the movement of any native resident or migratory fish or wildlife species or with established 
native resident or migratory wildlife corridors, or impede the use of native wildlife nursery sites 

BIOT-10 Contribute to global climate change and consequent impacts to biodiversity 

Cultural Resources 

CUL-1 Affect historic-era archaeological and built-environment resources 
CUL-2 Affect prehistoric resources 
CUL-3 Disturb human remains or cultural items, including funerary objects, sacred objects, and objects of cultural patrimony 
CUL-4 Affect cultural landscapes 

Greenhouse Gas Emissions 

GHG-1 Generate greenhouse gas emissions that may have a significant impact on the environment 

Recreation 

REC-2 Well stimulation treatment activities would cause disruptions in designated recreation areas 

Risk of Upset/Public and Worker Safety 

RSK-1 Create a hazard to the public or environment through crude oil transport and reasonably foreseeable accidents and 
releases 

RSK-2 Create a hazard to the public or environment through a reasonably foreseeable accidental release of hazardous 
materials due to a hose leak or connection leak while pumping well stimulation treatment fluids 

RSK-6 Increase risks to public safety by exposing the public to accidental hazardous materials releases from pipelines 

Transportation and Traffic 

TR-4 Transport hazardous materials 
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Note: No Class I impacts would occur in any of the following issue areas for the project: Aesthetics; Agricultural and Forestry Resources; Biological 
Resources–Coastal and Marine Environment; Coastal Processes and Marine Water Quality; Commercial and Recreational Fishing; 
Paleontological Resources; Geology, Soils and Mineral Resources; Hazards and Hazardous Materials; Groundwater Resources; Surface 
Water Resources; Land Use and Planning; Noise and Vibration; Population and Housing; Public Services; Recreation; Utilities and 
Service Systems; and Energy Conservation. For the purposes of the EIR’s cumulative analysis, the Sespe Oil and Gas Field is 
considered to be part of Study Region 2 as a whole and thus is not addressed individually (see Table 14.3-1). 

14.3.2.2 Comparison of Alternatives 

The Wilmington, Inglewood, and Sespe fields are existing fields. Alternative 1 (No Future Well Stimulation 
Practices Alternative) would prohibit all well stimulation treatments within existing fields, which would 
eliminate all direct environmental impacts, including all surface and subsurface disturbances, associated 
with well stimulation activities. Although additional conventional wells would likely be drilled to make 
up for lost production, some wells may also be abandoned within the fields, which would partially offset 
this indirect impact. 

As discussed above, Alternative 2 (No Future Well Stimulation Practices Outside of Existing Oil and Gas 
Field Boundaries), Alternative 4 (Urbanized Protection), and Alternative 5 (Active Fault Zone Restric-
tions) do not apply to existing fields. Because the Inglewood Oil and Gas Field, Wilmington Oil and Gas 
Field, and Sespe Oil and Gas Field are existing fields, well stimulation activities would be allowed. There-
fore, impacts associated with well stimulation activities at the fields would be similar to those described 
for the project, but the project standards for resource protection related to water recycling, habitat pro-
tection, surface water protection and groundwater protection (see EIR Section 7.5) would not be 
implemented. 

Alternative 3 (Well Pad Consolidation) would be similar to the project, but would reduce impacts to spe-
cific resources. For instance, ground disturbance and associated impacts would be reduced through well 
consolidation under Alternative 3; however, this impact is not expected to be substantial because exist-
ing fields already have disturbed well pad areas and established access roads and water and oil and gas 
production infrastructure in place. In addition, project standards for resource protection would not be 
implemented. 

Alternative 6 (No Project Alternative) would have the greatest environmental impacts at all three fields, 
because the project standards for resource protection and the recommended mitigation measures in this 
EIR would not be implemented. Therefore, all significant and unmitigable (Class I) impacts would be 
greater and new significant and unmitigable (Class I) impacts would occur that would be mitigated to a 
less than significant level (Class II) under the project. 

14.4 Environmentally Superior Alternative 

With implementation of project standards for resource protection related to water recycling, habitat 
protection, surface water protection and groundwater protection (see EIR Section 7.5), as well as imple-
mentation of all recommended mitigation measures in this EIR, the project is considered to be the Envi-
ronmentally Superior Alternative. 

Alternatives 3 through 5 were designed to consolidate impacts and reduce overall ground disturbance, 
reduce impacts to Urbanized Areas, and reduce seismic impacts. Based on the analysis presented in this 
section and on the impact analysis presented in EIR Chapters 10, 12, 13 and 15, the project would be 
largely similar to Alternatives 3 through 5, although somewhat less area might be affected under these 
alternatives. These alternatives have been developed primarily for consideration by local agencies and 
would not be implemented by DOGGR by itself, and thus are largely outside of DOGGR’s control. It is 
also possible that these alternatives would not be implemented, as the local agencies at issue may 
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choose not to take the actions recommended by these alternatives. Therefore, their implementation is 
uncertain. Given that impacts of the project and these three alternatives would be largely similar, 
DOGGR gave preference to the project because it could be solely implemented by DOGGR, and its imple-
mentation was not uncertain. Therefore, in contrast to Alternatives 3 through 5, the actions necessary 
to mitigate or avoid the environmental effects of the project would be under the control of DOGGR and 
reasonably expected to occur as described in this EIR. However, because the project would implement 
the following standards for resource protection, the project is considered environmentally superior to 
Alternatives 3 through 5: 

 Water Recycling Standards; 

 Habitat Protection Standards; 

 Surface Water Protection Standards; and 

 Groundwater Protection Standard. 

Under Alternative 6 (No Project Alternative), the project’s standards for resource protection and this EIR’s 
recommended mitigation measures would not be implemented. Therefore, due to much greater envi-
ronmental impacts associated with all issue areas except Population and Housing where impacts would 
remain less than significant (Class III), Alternative 6 was not found to be environmentally superior to the 
project. 

Because Alternative 1 (No Future Well Stimulation Practices Alternative) would prohibit all well stimula-
tion treatments within and outside of existing oil and gas fields, Alternative 1 would be environmentally 
superior for the programmatic level analysis at the Wilmington, Inglewood, and Sespe Oil and Gas Fields, 
because it would eliminate all direct environmental impacts, including all surface and subsurface distur-
bances, associated with well stimulation activities. Although additional conventional wells would likely 
be drilled to make up for lost production, some wells may also be abandoned within the fields, which 
would partially offset this indirect impact. However, viewed on a larger programmatic level, the indirect 
impacts outside of those fields would create much greater impacts to greenhouse gas emissions from 
the importation of oil and gas from out of the State that would result if Alternative 1 were implemented. 
Given the importance in California law of efforts to address climate change (e.g., Assembly Bill 32 – Cali-
fornia Global Warming Solutions Act), DOGGR has given considerable weight to this negative attribute of 
Alternative 1, and finds that, for this reason, Alternative 1 cannot be the environmentally superior alter-
native.Alternative 1 would also result in a complete loss of known mineral (oil and gas) resources in the 
Monterey Formation. Alternative 1 would also require new legislation to revise PRC Sections 3106(b) and 
3160(b), which currently authorizes well stimulation treatments. Until this change in legislation is 
approved, which would occur on an unknown timeline, Alternative 1 would not be legally feasible. There-
fore, Alternative 1 is not considered to be environmentally superior overall. 

Similarly, Alternative 2 is better than the project in some ways, because it would eliminate all direct 
impacts related to well stimulation outside of existing fields. Additional wells may still be developed and 
stimulated within existing fields, which would reduce the need to drill new conventional wells or import 
oil and gas from out of State compared to Alternative 1. Therefore, indirect environmental impacts 
would be reduced compared to those described under Alternative 1, above. However, because many of 
the mature oil and gas fields in California are in decline and Alternative 2 would prohibit developing new 
fields that require well stimulation, there would be some loss of oil and gas reserves and production due 
to implementation of this alternative, which would result in similar indirect impacts as associated with 
Alternative 1. Among these indirect effects would be those associated with increased oil imports, most 
notably, an increase in GHG emissions. As with Alternative 1, DOGGR has concluded that, in light of the 
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centrality of climate change policy under California law, Alternative 2 cannot be the environmentally 
superior alternative. 

In summary, when determining the environmentally superior alternative, lead agencies must necessarily 
engage in an inevitably somewhat subjective process of weighing different kinds of environmental 
impacts against each other. Here, DOGGR has chosen to identify the project with implementation of mit-
igation measures as environmentally superior to the No Project Alternative and to the other action alter-
natives. In doing so, DOGGR has given considerable weight to impacts relating to GHG generation and 
groundwater consumption. Alternatives 1 and 2 would lead to increased importation of oil into Cali-
fornia and would thus lead to higher global GHG emissions. California imposes GHG-reduction require-
ments on oil and gas production that do not exist in the countries and states that would have to supply 
any imported oil and gas needed to make up for the reductions in domestic production that would occur 
under alternatives 1 and 2. Although DOGGR recognizes that Alternative 3 would reduce surface impacts 
associated with oil and gas production, it would do so at the expense of increasing the use of ground-
water to drill longer horizontal wells from consolidated pads. Given the State’s recent drought, DOGGR 
concludes that, at least for the present, this increased consumption of groundwater makes Alternative 3 
environmentally inferior to the project. Finally, the fact that Alternatives 3, 4, and 5 would all depend for 
their success on actions by local agencies outside the control of DOGGR has caused DOGGR to discount 
the potential benefits that might result from full implementation of those alternatives.In addition, simi-
lar to Alternative 1, Alternative 2 would also require new legislation to revise PRC Section 3106(b), which 
currently authorizes well stimulation treatments. Likewise, until this change in legislation is approved, 
which would occur on an unknown timeline, Alternative 2 would not be legally feasible. Therefore, 
Alternative 2 is not considered to be environmentally superior overall. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Aesthetics  Ranking =3 [tied] 

 Temporary visual impacts from 
drilling of new wells to be 
simulated and from well 
stimulation treatment activities. 

 Permanent operational visual 
impacts from new wells and oil 
and gas production facilities. 

 In some locations outside of 
existing fields mitigation measures 
would reduce all impacts to a less 
than significant level (Class II) 
while other areas would be 
Class I. A site-specific analysis is 
required to determine actual level 
of impact. 

 Ranking = 4 

 Direct impacts eliminated because 
wells requiring stimulation to 
produce would not be drilled. 

 Greater indirect temporary and 
permanent impacts of a greater 
number of additional conventional 
wells and increased well 
stimulation in areas under federal 
or tribal jurisdiction, on which 
project standards would not be 
implemented. 

 Reduced operational impacts from 
well abandonment. 

 Ranking = 1 (Preferred) 

 Direct impacts reduced, because 
wells requiring stimulation to 
produce would not be drilled 
outside of existing fields. 

 Fewer indirect impacts of than 
Alternative 1. 

 All visual impacts would be Class 
III or IV. In contrast, aesthetic 
impacts could be Class I in some 
locations under the project. 

 Ranking = 3 [tied] 

 Consolidation of wells would 
concentrate the number of wells in 
a given viewshed to fewer locations, 
but would eliminate wells from 
other areas, and thus overall 
impacts would be similar to the 
project and Alternative 5. 

 Ranking = 2 

 New wells requiring stimulation 
would be located outside of 
urbanized areas, and thus there 
would be a fewer number of 
viewers 

 This would be somewhat less 
impact than from the project, but 
aesthetic impacts still could be 
Class I or II, depending on local 
conditions in the viewshed. 

 Ranking = 3 [tied] 

 Locating wells outside of fault 
zones would not change visual 
impacts on a programmatic level, 
and thus impacts would be similar 
to the project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in greater significant and 
unmitigable (Class I) impacts. 

Agriculture and Forestry 
Resources 

 Ranking = 3 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II) under 
the project; however, cumulative 
impacts from conversion of 
Important Farmland and loss of 
forest land (AGF-1 and AGF-4) 
would be significant and 
unmitigable (Class I). 

 Ranking = 4 [tied] 

 Future direct well drilling and 
stimulation impacts would be 
eliminated. 

 Greater indirect impacts from 
additional conventional wells and 
increased well stimulation 
activities in areas under federal or 
tribal jurisdiction, on which project 
standards would not be 
implemented. 

 Ranking = 1 (Preferred) 

 Well stimulation impacts would be 
restricted to existing fields. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 2 

 Disturbance footprint of future well 
pads would be reduced. Therefore, 
there would be reduced impacts to 
agriculture and forestry resources 
related to construction of new well 
pads and associated facilities for 
projects dependent on well 
stimulation treatments. However, 
cumulative impacts would remain 
significant and unmitigable 
(Class I), similar to the project. 

 Project standards would not be 
implemented, which would indirectly 
result in an increase in competition 
for agricultural water and a greater 
potential for contamination of 
agricultural water supplies. 

 Ranking = 4 [tied] 

 Similar impacts to the project, 
because agriculture and forest 
land generally is not located within 
urbanized areas and overall oil 
and gas production would be the 
same. 

 Project standards would not be 
implemented, which would result 
in indirect impacts related to an 
increase in competition for water 
and a greater potential for contam-
ination of agricultural water supplies. 

 Ranking = 4 [tied] 

 Some overlap between agricultural 
and forestry land and fault zones 
may occur, but overall level of oil 
and gas production is similar to the 
project. 

Project standards would not be 
implemented, which would result in 
indirect impacts related to an 
increase in competition for water 
and a greater potential for contami-
nation of agricultural water supplies. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Air Quality  Ranking = 2 [tied] 

 Significant and unmitigable (Class I) 
air quality impacts caused by well 
stimulation treatments and new well 
drilling.  

 Ranking = 4 

 Greater impacts from increased oil 
and gas imports. 

 Increased levels of emissions from 
tanker ships and locomotives 
delivering crude to California and 
from terminal facilities necessary 
to offload and handle the imports 
(Class I). 

 Indirect impacts associated with 
additional conventional wells and 
abandonment activities to make up 
for lost production and potentially 
increased well stimulation in areas 
under federal or tribal jurisdiction.  

 Ranking = 3 

 Air quality impacts similar to the 
project. 

 Impacts from increased oil and 
gas imports. 

 Increased levels of emissions from 
tanker ships and locomotives 
delivering crude to California and 
from terminal facilities necessary 
to offload and handle the imports 
(Class I). 

 Fewer indirect impacts of new 
conventional wells and well 
abandonment than Alternative 1. 

 Ranking = 2 [tied] 

 Air quality impacts similar to the 
project. 

 Ranking = 1 (Preferred) 

 Air quality impacts similar to the 
project. 

 Well stimulation treatment 
activities would be farther from 
population centers and outside of 
urbanized areas. 

 Ranking = 2 [tied] 

 Air quality impacts similar to the 
project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, so results in 
greater significant and unmitigable 
(Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Biological Resources: Terrestrial 
Environment 

 Ranking = 3 

 No geographic restrictions to 
regulated well stimulation 
treatment. 

 Ranking = 5 

 Eliminates direct surface 
disturbance impacts by prohibiting 
well stimulation treatments. 

 Greater indirect temporary and 
permanent impacts of additional 
conventional wells and potentially 
increased well stimulation in areas 
under federal or tribal jurisdiction, 
on which project standards would 
not be implemented. 

 Reduced operational impacts from 
well abandonment. 

 Ranking = 1 (Preferred) 

 Limits surface disturbance and 
habitat loss to existing oil and gas 
fields. However, project standards 
for resource protection would not 
be implemented. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 2 

 Reduces total surface disturbance 
on a programmatic level by 
consolidating well pads. 

 Project standards for would not be 
implemented, which would result in 
an increase in well stimulation 
activities in biologically sensitive 
areas, slightly greater habitat loss 
without setbacks from perennial 
surface water, an increase in water 
usage that could affect fish and 
wildlife habitat, and an increase in 
the potential for contamination of 
water supplies that could affect 
biological resources. 

 Ranking = 4 [tied] 

 Some potential for reducing 
natural habitat impacts in local 
open space within urbanized 
areas, but urbanized areas 
typically have fewer sensitive 
biological resources than open 
space. 

 Impacts would be similar to the 
project., but project standards 
would not be implemented (as 
discussed under Alternative 3). 

 Ranking = 4 [tied] 

 Locating wells outside of fault 
zones would not change biological 
resources impacts unless 
resources overlapped with active 
fault zones 

 Impacts on a programmatic level 
would be similar to the project, 
but project standards would not 
be implemented (as discussed 
under Alternative 3). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in greater significant and 
unmitigable (Class I) impacts. 

Biological Resources: Coastal and 
Marine Environment 

 Ranking = 3 

 Increase in well stimulation 
activities could cause a greater 
frequency of impacts to coastal 
and marine biological resources as 
the number of offshore facilities 
using well stimulation increases. 

 Ranking = 1 (Preferred) 

 Eliminates direct impacts from a 
potential loss of coastal and 
marine biological resources or 
sensitive habitat due to accidental 
spills associated with well 
stimulation activities. 

 Hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells, increased 
importation of oil by ship, and 
potentially increased well 
stimulation in areas under federal 
or tribal jurisdiction. Project 
standards would not be 
implemented on these wells. 

 Ranking = 2 

 A potential impact to coastal and 
marine biological resources could 
occur due to accidental spill or well 
stimulation methods (HDD), but 
would be limited to existing oil 
and gas boundaries. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 [tied] 

 Does not apply to coastal and 
marine biological resources. 

 Impacts are similar to the project; 
however, project standards would 
not be implemented. Therefore, 
well stimulation activities would 
potentially be allowed in Marine 
Protected Areas, as well as closer 
to waterways, which would 
increase the potential for spills to 
enter waterways and impact water 
quality and associated marine 
biological resources. 

 Ranking = 4 [tied] 

 Does not apply to coastal and 
marine biological resources. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = 4 [tied] 

 Does not apply to coastal and 
marine biological resources. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Coastal Processes and Marine 
Water Quality 

 Ranking = 3 

 Mitigation measures would reduce 
all impacts to coastal processes 
and marine water quality to a less 
than significant level (Class II). 

 Ranking = 1 (Preferred) 

 No risk of impacts from well 
stimulation activities. 

 Reduces direct risk of tsunami, but 
indirect tsunami risk from 
conventional well drilling. 

 Hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells, increased 
importation of oil by ship, and 
potentially increased well 
stimulation in areas under federal 
or tribal jurisdiction. Project 
standards would not be 
implemented on these wells. 

 Ranking = 2 

 No risk of impacts from well 
stimulation activities outside of 
existing fields. 

 Hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells that would not 
be subject to project standards or 
mitigation measures in this EIR. 

 Impacts are classified the same as 
for the project, but slightly 
reduced. 

 Ranking = 4 [tied] 

 Does not apply to coastal 
processes and marine water 
quality. 

 Impacts are similar to the project; 
however, project standards would 
not be implemented. Therefore, 
well stimulation activities would 
potentially be allowed in Marine 
Protected Areas, as well as closer 
to waterways, which would 
increase the potential for spills to 
enter waterways and impact 
marine water quality. 

 Ranking = 4 [tied] 

 Does not apply to coastal 
processes and marine water 
quality. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = 4 [tied] 

 Does not apply to coastal 
processes and marine water 
quality. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Commercial and Recreational 
Fishing 

 Ranking = 3 

 Increase in well stimulation 
activities could cause a greater 
frequency of impacts to 
commercial and/or recreational 
fisheries as the number of offshore 
facilities using well stimulation 
increases. 

 Ranking = 1 (Preferred) 

 Eliminates any potential loss of 
fishing resources due to accidental 
spills or conflicts with commercial 
and/or recreational fisheries 
associated with well stimulation 
activities. 

 Hydrocarbon spills and conflicts 
with commercial and/or 
recreational fisheries could still 
occur with indirect impacts of 
additional conventional wells, 
increased importation of oil by 
ship, and potentially increased well 
stimulation in areas under federal 
or tribal jurisdiction. Project 
standards would not be 
implemented on these wells. 

 Ranking = 2 

 A potential impact could occur due 
to accidental spill or conflicts with 
commercial and/or recreational 
fisheries, but is limited to existing 
oil and gas boundaries. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 [tied] 

 Does not apply to commercial and 
recreational fisheries. 

 Impacts are similar to the project; 
however, project standards would 
not be implemented. Therefore, 
well stimulation activities would 
potentially be allowed in Marine 
Protected Areas, as well as closer 
to waterways, which would 
increase the potential for spills to 
enter waterways and impact water 
quality and fisheries. 

 Ranking = 4 [tied] 

 Does not apply to commercial and 
recreational fisheries. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = 4 [tied] 

 Does not apply to commercial and 
recreational fisheries. 

 Impacts are similar to the project, 
but project standards would not be 
implemented (as discussed under 
Alternative 3). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Cultural Resources  Ranking = 3 [tied] 
 Significant and unmitigable 

(Class I) impacts to both prehistoric 
and historic-era resources. 

 Project standards would reduce 
geographic extent of ground 
disturbance in sensitive habitat 
areas and around surface water 
bodies.  

 Ranking = 4 

 Eliminates direct impacts to 
cultural resources from ground 
disturbance associated with well 
stimulation activities. 

 Greater indirect impacts from 
additional conventional wells and 
abandonment activities to make up 
for lost production, and potentially 
increased well stimulation in areas 
under federal or tribal jurisdiction. 
Project standards would not be 
implemented on these wells. 

 Importation of oil and gas by rail or 
ship to make up for lost production 
would not create new ground 
disturbance. 

 Significant and unmitigable 
(Class I) impacts to both 
prehistoric and historic-era 
resources. 

 Ranking = 1 (Preferred) 

 Reduces the overall amount of 
ground disturbing activities that 
could impact resources, because 
well stimulation would occur only 
within existing fields, which may 
already be disturbed with existing 
well pads. 

 Fewer indirect impacts than 
Alternative 1. 

 Significant and unmitigable 
(Class I) impacts to both 
prehistoric and historic-era 
resources. 

 Ranking = 2 

 Reduces the overall amount of 
ground disturbing activities that 
could result in impacts to cultural 
resources. 

 Significant and unmitigable (Class I) 
impacts to both prehistoric and 
historic-era resources would 
remain. 

 Ranking = 3 [tied] 
 Some sensitive locations 

preserved in Urbanized Areas, 
mainly historic-era resources, but 
overall level of oil and gas 
production and associated ground 
disturbance would be similar to the 
project. 

 Significant and unmitigable (Class I) 
impacts to both prehistoric and 
historic-era resources would 
remain.  

 Ranking = 3 [tied] 
 Geographic extent reduced around 

known faults, but overall level of oil 
and gas production and associated 
ground disturbance would be 
similar to the project. 

 Significant and unmitigable (Class I) 
impacts to both prehistoric and 
historic-era resources.  

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in greater significant and 
unmitigable (Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Paleontological Resources  Ranking = 3 [tied] 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II) 

 Project standards would reduce 
geographic extent of ground 
disturbance in sensitive habitat 
areas and around surface water 
bodies. 

 Ranking = 4 

 Eliminates direct impacts to pale-
ontological resources from ground 
disturbance. 

 Greater indirect impacts from 
ground disturbance associated 
with additional conventional wells 
and abandonment activities to 
make up for lost production, and 
potentially increased well 
stimulation in areas under federal 
or tribal jurisdiction. project 
standards would not be 
implemented on these wells. 

 Importation of oil and gas by rail or 
ship to make up for lost production 
would not create new ground 
disturbance. 

 Ranking = 1 (Preferred) 

 Reduces the overall amount of 
ground disturbing activities that 
could result in Class II impacts to 
paleontological resources. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 2 

 Reduces the overall amount of 
ground disturbing activities that 
could result in Class II impacts to 
paleontological resources. 

 Ranking = 3 [tied] 

 Overall level of oil and gas 
production and associated ground 
disturbance would be similar to the 
project. 

 Ranking = 3 [tied] 

 Overall level of oil and gas 
production and associated ground 
disturbance would be similar to the 
project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Geology, Soil and Mineral 
Resources 

 Ranking = 2 [tied] 

 Mitigation measures would reduce 
impacts to a less than significant 
level (Class II) under the project, 
except in some instances there 
could be a significant and 
unmitigable loss of non-metallic 
mineral resources (Class I). 

 In addition, there would be 
significant and unmitigable 
(Class I) cumulative impacts 
associated with unstable geologic 
units. 

 Ranking = 4 

 Results in a significant and 
complete loss of known mineral 
resources (oil and gas in Monterey 
Formation), which is a significant 
and unmitigable (Class I) impact.  

 Ranking = 3 

 Results in a significant loss of 
known mineral resources (oil and 
gas in Monterey Formation), which 
is a significant and unmitigable 
(Class I) impact.  

 Ranking = 1 (Preferred) 

 Similar to project but slightly 
reduces ground disturbance and 
associated erosion and soil 
impacts. 

 Ranking = 2 [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Ranking = 2 [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Greenhouse Gas Emissions  Ranking = 1 (Preferred) [tied] 

 Significant and unmitigable (Class I) 
impacts caused by GHG emissions 
during oil and gas production. 

 Ranking = 3 

 Greater impacts from increased oil 
and gas imports that cause 
significant and unavoidable GHG 
emissions from out-of-state oil and 
gas producers (Class I). 

 Indirect impacts associated with 
additional conventional wells and 
abandonment activities to make up 
for lost production, and potentially 
increased well stimulation in areas 
under federal or tribal jurisdiction.  

 Ranking = 2 

 Impacts of GHG emissions during 
well stimulation activities occur 
similar to the project in existing oil 
and gas fields. 

 Impacts from increased oil and 
gas imports that cause GHG 
emissions from out-of-state oil and 
gas producers (Class I). 

 Fewer indirect impacts of new 
conventional wells and well 
abandonment than Alternative 1. 

 Ranking = 1 (Preferred) [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Impacts of GHG emissions during 
well stimulation activities occur as 
in the project. 

 Ranking = 1 (Preferred) [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Impacts of GHG emissions during 
well stimulation activities occur 
similar to the project. 

 Ranking = 1 (Preferred) [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Impacts of GHG emissions during 
well stimulation activities occur 
similar to the project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, so results in 
greater significant and unmitigable 
(Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Hazards and Hazardous Materials  Ranking = 6 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 1 (Preferred) 

 Eliminates direct impacts from well 
stimulation activities and all 
hazardous materials associated 
with well stimulation. 

 Hazardous materials and 
hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells and potentially 
increased well stimulation on 
areas under tribal or federal 
jurisdiction. Project standards 
would not be implemented on 
these wells. 

 Ranking = 2 

 May result in less exposure of 
hazardous substances to new 
geographic areas. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 May support investment in 
infrastructure to better contain 
hazardous substances. 

 Ranking = 3 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Reduces potential exposure of 
hazardous substances to areas 
with sensitive human receptors. 

 Ranking = 5 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Slightly reduces area in which 
surface equipment containing 
hazardous substances could be 
damaged from seismic event. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Groundwater Resources  Ranking = 4 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II) under 
the project; however, there would 
be a significant and unmitigable 
(Class I) cumulative 
impact/contribution to overdraft 
conditions. 

 Ranking = 1 (Preferred) 

 Direct impacts from well 
stimulation activities would be 
eliminated. 

 Hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells and importation 
of oil to make up for lost 
production, as well as potentially 
increased well stimulation 
activities in areas under federal or 
tribal jurisdiction. Project 
standards would not be 
implemented on these wells. 

 Geographic area reduced, 
reducing areas requiring mitigation 
measures. 

 All groundwater impacts are Class 
II for additional stimulation on 
federal lands, and Class III or IV 
for other indirect effects. In 
contrast, all impacts are Class II 
under the project. 

 Ranking = 2 

 Geographic area reduced, 
reducing areas requiring mitigation 
measures. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 6 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 May result in more horizontal wells, 
requiring more groundwater. 

 Project standards would not be 
implemented, which would result in 
an increased use of groundwater 
and less protection of both 
groundwater resources as well as 
surface water resources that could 
recharge groundwater.  

 Ranking = 5 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Slightly reduces area within which 
mitigation measures are required. 

 However, project standards would 
not be implemented (as discussed 
under Alternative 3). 

 Ranking = 3 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Reduces area in which well 
casings may be damaged by 
earthquake. 

 However, project standards would 
not be implemented (as discussed 
under Alternative 3). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Surface Water Resources  Ranking = 4 

 Mitigation measures would reduce 
all water quality, erosion and 
sedimentation, and water use 
impacts to a less than significant 
level (Class II) under the project; 
however, there would be 
significant and unmitigable 
(Class I) cumulative impacts to 
surface water resources (Impacts 
SWR-1, SWR-2 and SWR-3) 

 Ranking = 1 (Preferred) 

 Direct impacts from well 
stimulation activities would be 
eliminated. 

 Hydrocarbon spills could still occur 
with indirect impacts of additional 
conventional wells and importation 
of oil by rail, truck and ship to 
make up for lost production, as 
well as potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction. 
Project standards would not be 
implemented on these wells. 

 Geographic area reduced, 
reducing areas requiring mitigation 
measures. 

 All impacts are Class II for 
additional stimulation on federal 
land and Class III or IV for other 
indirect effects. In contrast, all 
surface water impacts are Class II 
with the project.  

 Ranking = 2 

 Restricts amount of area subject to 
surface water quality impacts from 
well stimulation. No new areas 
opened up for production by well 
stimulation. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 3 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Reduces area of new wells and 
associated erosion and 
sedimentation impacts, but not by 
as much as Alternatives 1 and 2. 

 However, project standards would 
not be implemented. Therefore, 
there would be a greater potential 
for use of surface water, as well as 
an increase in potential impacts to 
waterbodies and streams without 
implementation of habitat 
protection standards or a buffer 
requirement from perennial waters. 

 Ranking = 5 [tied] 

 Even though overall geographic 
area for new wells is reduced 
compared to the project, overall 
level of oil and gas production and 
associated impacts would be 
similar to the project. 

 However, project standards would 
not be implemented (as discussed 
under Alternative 3) 

 Ranking = 5 [tied] 

 Even though overall geographic 
area for new wells is reduced 
compared to the project, overall 
level of oil and gas production and 
associated impacts would be 
similar to the project. 

 However, project standards would 
not be implemented (as discussed 
under Alternative 3) 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Land Use and Planning  Ranking = 4 [tied] 

 Significant and unmitigable 
(Class I) impacts due to potential 
disruptions to existing land uses. 

 Mitigation would ensure 
established communities are not 
divided. 

 Neighbor notification, as required 
by PRC Section 1783.2, and all 
EIR mitigation measures would 
avoid conflicts with applicable 
plans, regulations and policies 
(Class II). 

 Ranking = 2 

 No disruptions to existing and 
permitted land uses from well 
stimulation activities. 

 Indirect impacts associated with 
additional conventional wells, and 
potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction, 
on which project standards would 
not be implemented. 

 Indirect impacts of well 
abandonment, which may free up 
areas of existing oil and gas wells 
for other uses. 

 Ranking = 1 (Preferred) 

 Eliminates potential for disruptions 
to land uses from well stimulation 
activities outside of existing fields. 

 Fewer indirect than Alternative 1.  

 Ranking = 3 [tied] 

 Decreased potential with 
consolidation for disturbances to 
existing and permitted land uses in 
areas outside of existing oil and 
gas fields.  

 Ranking = 3 [tied] 

 Well stimulation treatment 
activities would be farther from 
population centers and existing 
residential land uses that could be 
impacted. 

 Ranking = 4 [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project. 

 Implementation of development 
restrictions near active fault zones 
would limit potential for disruptions 
to land uses. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Noise and Vibration  Ranking = 4 [tied] 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 1 (Preferred) 

 Direct noise impacts (Class II) 
from well stimulation activities 
would be avoided. Impact NOI-1 
would be Class III, instead of 
Class II under the project. 

 Indirect impacts associated with 
additional conventional well drilling 
activities to make up for lost 
production, and potentially 
increased well stimulation 
activities in areas under federal or 
tribal jurisdiction (Class II) and 
abandonment of wells (Class V). 

 Indirect impacts associated with 
increased noise and vibration 
along railroad routes and at ports 
due to increased import volumes 
(Class II to Class III). 

 Ranking = 2 

 Direct noise impacts (Class II) 
from well stimulation activities 
would be avoided outside of 
existing fields. 

 Fewer indirect impacts of drilling 
and operation of new conventional 
wells (Class II) and less well 
abandonment (Class IV) than 
Alternative 1. 

 Ranking = 4 [tied] 

 Noise impacts from well 
stimulation activities would be 
mitigated (Class II) and would be 
similar to the project. 

 Noise impacts would increase as a 
result of extended activity at each 
well pad. 

 Ranking = 3 

 Noise impacts from well 
stimulation activities would be 
mitigated (Class II). 

 Well stimulation treatment 
activities would be farther from 
noise sensitive receptors in and 
near urbanized areas. 

 Residences outside urbanized 
areas would be impacted as they 
would under the project. 

 Ranking = 4 [tied] 

 Noise impacts from well 
stimulation activities would be 
mitigated (Class II) to a less than 
significant level and would be 
similar to the project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, so results in 
significant and unmitigable 
(Class I) impacts. 

Population and Housing  Ranking = 3 [tied] 

 Allows for the flexibility of siting 
well stimulation treatments within 
and outside of existing fields, thus 
reducing concentrated areas or 
worker in-migration. 

 All impacts are less than 
significant (Class III). 

 Ranking = 1 (Preferred) 

 Would not generate any potential 
for population increases or 
residential displacements from 
well stimulations. 

 Indirect impacts associated with 
additional conventional wells and 
abandonment activities to make up 
for lost production, as well as 
potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction.  

 Ranking = 2 

 Potential to generate population 
proximate to existing mature oil 
fields. Would not have any 
potential for residential 
displacement. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 

 Increases the potential for 
temporary worker in-migration 
population impacts by 
concentrating oil and gas wells, 
thereby increasing the workforce 
in-migration at these locations. 

 Ranking = Least preferred 

 Requires well stimulation 
treatments and future wells and 
fields outside of existing fields only 
be developed in smaller, more 
rural areas, resulting in the 
greatest potential for worker in-
migration “boom and bust” 
population impacts to small 
communities. 

 Ranking = 3 [tied] 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project and 
geographic area would not be 
concentrated to the extent as to 
affect worker in-migration. 

 Ranking = 3 [tied] 

 Similar to the project. 

 All impacts are less than 
significant (Class III). 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Public Services  Ranking = 2 

 Allows for the flexibility of siting 
well stimulation treatments outside 
of existing fields, thus reducing 
concentrated areas or worker in-
migration and demands to public 
service providers. 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 3 [tied] 

 Would not generate any potential 
for population increases or 
increased demands to public 
service providers from well 
stimulations. 

 Indirect impacts associated with 
additional conventional wells to 
make up for lost production, as 
well as potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction. 
Project standards would not be 
implemented on these wells. 

 Indirectly reduces need of public 
services in areas of well 
abandonment. 

 Increased ship, rail, and truck 
traffic hauling imported oil and gas 
to refineries would likely occur 
under Alternative 1, including an 
increase use of rail corridors 
between the source fields and 
California refineries. This would 
greatly increase the amount of oil 
hauled on these lines and could 
result in increased emergency 
service calls in the event of an 
accident or spill. 

 Ranking = 3 [tied] 

 Potential to generate population 
increases and increased demands 
on public services proximate to 
existing mature oil fields, which 
are likely adequately served and 
populated due to existing oil and 
gas field activities. 

 Fewer indirect impacts than 
Alternative 1, but increased ship, 
rail, and truck traffic hauling 
imported oil and gas to refineries 
would still likely occur under 
Alternative 2, including an 
increase use of rail corridors 
between the source fields and 
California refineries. This would 
greatly increase the amount of oil 
hauled on these lines and could 
result in increased emergency 
service calls in the event of an 
accident or spill. 

 Ranking = 3 [tied] 

 Consolidates wells in new fields, 
thus increasing demands to public 
services in those areas, but 
mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 3 [tied] 

 Requires well stimulation 
treatments and future wells and 
fields outside of existing fields only 
be developed in smaller, more 
rural areas, resulting in the 
greatest increase for worker in-
migration and facility “boom and 
bust” impacts to public services. 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 1 (Preferred) 

 Overall level of oil and gas 
production and associated impacts 
for temporary-worker and 
increased demands on public 
services similar to the project. 

 The siting of well stimulation 
activities outside fault zones would 
slightly reduce potential 
emergency service calls to well 
sites during a seismic event. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 

Recreation  Ranking = 3 

 Physical deterioration of recreation 
activities would be less than 
significant (Class III). 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 1 (Preferred) 

 No physical deterioration of 
recreational resources from well 
stimulation activities. 

 No disruptions to designated 
recreation areas from well 
stimulation activities. 

 Indirect impacts associated with 
additional conventional wells, and 
potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction, 
on which project standards would 
not be implemented. 

 Indirect impacts of well 
abandonment may allow areas of 
existing oil and gas wells to be 
converted to a recreational use. 

 Ranking = 2 

 Reduces potential for disruptions 
to recreation areas outside of 
existing fields. However, project 
standards for resource protection 
would not be implemented. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 

 The impact conclusions are the 
same as for the project. 

 Although there is a decreased 
potential for disturbances to 
recreation areas located outside of 
existing oil and gas fields due to 
consolidation under this 
alternative, without implementation 
of project standards for resource 
protection, oil and gas 
development and associated well 
stimulation may occur in open 
space areas and areas near water 
resources used for recreation. 

 Ranking = 6 

 The impact conclusions are the 
same as the project; but well 
stimulation treatment activities 
would be outside of urbanized 
areas, which may put well 
stimulation activities closer to 
recreational open space areas. 

 Additionally, without 
implementation of project 
standards for resource protection 
oil and gas development and 
associated well stimulation may 
occur in open space areas and 
areas near water resources used 
for recreation. 

 Impacts related to well stimulation 
treatments restrictions within 
Urbanized Areas would not occur. 

 Ranking = 5 

 Overall level of oil and gas 
production and associated impacts 
would be similar to the project, but 
without implementation of project 
standards for resource protection 
oil and gas development and 
associated well stimulation may 
occur in open space areas and 
areas near water resources used 
for recreation. 

 Impacts to recreational resources 
near active fault zones would not 
occur.  

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 
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Table 14.4-1. Comparison of Alternatives 

Issue Area The Project 

No Future Well  
Stimulation Practices  

(Alternative 1) 

No Future Well  
Stimulation Practices Outside of 

Existing Oil and Gas Field 
Boundaries 

(Alternative 2) 

Well Pad  
Consolidation 
(Alternative 3) 

Urbanized Area  
Protection 

(Alternative 4) 
Active Fault Zone Restrictions 

(Alternative 5) 
No Project 

(Alternative 6) 

Risk of Upset/Public and Worker 
Safety 

 Ranking = 3 [tied] 

 Impacts from hazardous releases 
and/or spills would be increased 
significantly and are significant 
and unmitigable (Class I). 

 Impacts due to proppant 
deliveries, silica exposure, 
overpressure events would be 
mitigated to a less than significant 
level (Class II). 

 Minor impact on workers during 
well stimulation treatments. 

 Ranking = 1 (Preferred) 

 Impacts from increased oil and gas 
imports are significant and 
unmitigable (Impact RSK-1; Class I). 

 Indirect impacts associated with 
additional conventional wells, as 
well as potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction, 
on which project standards would 
not be implemented. 

 Avoids impact on workers during 
well stimulation treatments. 

 Impacts due to proppant 
deliveries, silica exposure, 
overpressure events would be 
avoided. 

 Impacts from hazardous releases 
and/or spills would be decreased 
significantly. 

 Ranking = 2 
 Impacts from increased oil and 

gas imports (Impact RSK-1) 
would be significant and 
unmitigable (Class I). 

 Impacts due to proppant 
deliveries, silica exposure, 
overpressure events would be 
reduced and mitigated to a less 
than significant level (Class II). 

 Minor impact on workers during 
well stimulation treatments. 

 Fewer indirect impacts than 
Alternative 1. 

 Ranking = 4 [tied] 

 Degree of risk of upset for 
Alternative 3 same as the project. 

 Remainder of impacts from well 
stimulation activities occur as in 
the project. 

 Ranking = 3 [tied] 

 Degree of risk of upset for 
Alternative 4 similar to the project; 
however, well stimulation activities 
would be outside of urbanized 
areas and farther from sensitive 
receptors. 

 Remainder of impacts from well 
stimulation activities occur as in 
the project. 

 Ranking = 3 [tied] 

 Degree of risk of upset for 
Alternative 5 same as the project. 

 Remainder of impacts from well 
stimulation activities occur as in 
the project. 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, so results in 
greater significant and unmitigable 
(Class I) impacts. 

Transportation and Traffic  Ranking = 3 [tied] 

 Mitigation measures would reduce 
most impacts to a less than 
significant level (Class II). 

 Traffic safety hazard impacts from 
the transport of hazardous 
materials is significant and 
unmitigable (Class I). 

 Ranking = 1 (Preferred) 

 Eliminates all vehicle trips 
generated due to well stimulation 
activities. 

 Indirect impacts associated with 
additional conventional wells to 
make up for lost production, as 
well as potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction. 

 Indirect impacts of importing oil by 
rail, ship and truck. 

 Traffic safety hazard impacts from 
the transport of hydrocarbons is 
significant and unmitigable 
(Class I). 

 Ranking = 2 

 Number of trips generated per well 
would be same as for the project 
but since no future well stimulation 
is allowed outside existing fields, 
the number of total trips related to 
well stimulation activities would be 
less. 

 Fewer indirect impacts than 
Alternative 1. 

 Traffic safety hazard impacts from 
the transport of hazardous 
materials is significant and 
unmitigable (Class I).  

 Ranking = 4 [tied] 

 Number of wells and total trip 
would remain the same as for the 
project. 

 Reduces truck travel distance 
between sites by consolidating 
wells. 

 Concentrates traffic in certain 
areas, which could potentially 
affect local level of service, 
damage roadways, and increase 
potential for traffic hazards. 

 Traffic safety hazard impacts from 
the transport of hazardous 
materials is significant and 
unmitigable (Class I). 

 Ranking = 4 [tied] 

 Overall level of oil and gas production, 
number of trips generated per well, 
and number of total trips would be 
similar to the project. 

 Well stimulation treatment 
activities would be farther from 
population centers and on more 
rural roadways that could be 
subject to pavement damage from 
truck trips, but on the other hand 
would have less existing traffic. 

 Traffic safety hazard impacts from 
the transport of hazardous 
materials is significant and 
unmitigable (Class I). 

 Ranking = 3 [tied] 

 Overall level of oil and gas 
production, number of trips 
generated per well, and number of 
total trips would be similar to the 
project. 

 Traffic safety hazard impacts from 
the transport of hazardous 
materials is significant and 
unmitigable (Class I). 

 Ranking = Least preferred 

 Does not include implementation 
of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in greater significant and 
unmitigable (Class I) impacts. 

Utilities and Service Systems  Ranking = 4 [tied] 

 Allows for the flexibility of siting 
well stimulation treatments outside 
of existing fields, thus reducing 
concentrated areas or worker in-
migration and demands to utilities. 

 New electrical or gas infrastructure 
likely required to serve new wells 
created through well stimulation 
outside of existing oil and gas 
fields. 

 Mitigation measures would reduce 
all impacts to a less than 
significant level (Class II). 

 Ranking = 1 (Preferred) 

 Eliminates potential for population 
increases or increased demands 
to utilities from well stimulation 
treatments. 

 Indirect impacts associated with 
additional conventional wells to 
make up for lost production, as 
well as potentially increased well 
stimulation activities in areas 
under federal or tribal jurisdiction. 
Project standards would not be 
implemented on these 
conventional wells. 

 Indirectly reduces need for utilities 
in areas of well abandonment.  

 Ranking = 2 

 Potential to generate population 
increases and increased demands 
on public services proximate to 
existing mature oil fields, which 
are likely adequately served and 
populated due to existing oil and 
gas field activities. 

 Fewer indirect impacts than 
Alternative 1.  

 Ranking = 3 

 Consolidating well sites near one 
another would allow new wells to 
share any new natural gas and 
electricity connections, thus 
reducing potential environmental 
impacts from constructing new 
infrastructure.  

 Ranking = 5 
 Increased potential for new 

electrical/gas infrastructure and 
demands to wastewater treatment 
providers to serve new wells 
outside of existing fields by 
requiring well stimulation only 
occur within smaller, more rural 
areas.  

 Ranking = 4 [tied] 
 There would be some potential 

consolidation of well sites, but 
overall level of oil and gas 
production and associated impacts 
for temporary-worker and 
increased demands on public 
services would be similar to the 
project. 

 Ranking = Least preferred 
 Does not include implementation 

of project standards for resource 
protection or mitigation measures 
recommended in EIR, and thus 
results in significant and 
unmitigable (Class I) impacts. 
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15. Other CEQA Considerations 

This section presents other topics required by CEQA that warrant separate discussion: growth-inducing 
effects (EIR Section 15.1); energy conservation (EIR Section 15.2); significant effects that cannot be 
avoided (EIR Section 15.3); and, significant irreversible environmental changes and commitment of 
resources (EIR Section 15.4). 

As described in Chapter 7, Description of the Project, the project analyzed in this EIR focuses on the 
physical acts that are associated with hydraulic fracturing, acid fracturing and acid matrix stimulation as 
they apply to both existing and future oil and gas wells within the State. They are analyzed in light of 
DOGGR’s implementation of the proposed permanent regulations that would amend California Code of 
Regulations Title 14, Division 2, Chapter 4, Subchapter 2 (see EIR Chapter 2 (Regulatory Framework for 
the Division of Oil, Gas and Geothermal Resources)). 

15.1 Growth-Inducing Effects 

Section 15126.2(d) of the State CEQA Guidelines provides the guidance on growth-inducing impacts; a 
project is identified as growth inducing if it “could foster economic or population growth, or the con-
struction of additional housing, either directly or indirectly, in the surrounding environment.” 

Growth inducement itself is not an environmental effect, but it may lead to actions having environ-
mental effects. For example, the extension of utilities into an area not currently served by such infra-
structure or construction of oversized utility infrastructure to serve currently undeveloped areas may 
foster growth. The growth could cause the environmental effects of increased demand on other com-
munity and public services or infrastructure, increased conversion of agricultural or undeveloped lands 
to urban uses, increased degradation or loss of plant and animal habitats, destruction of cultural resources, 
and increased traffic, noise, air pollution, and water pollution. The analysis of growth-inducing effects 
focuses on those aspects of the project that would foster economic or population growth. 

Determinations 

In anticipation of DOGGR’s implementation of the proposed permanent regulations pursuant to SB 4 
from the 2013 legislative session, and as revised in 2014, the Department of Conservation (DOC) made 
an initial determination that the adoption of the regulations may have a significant, statewide adverse 
economic impact directly affecting business, including the ability of California business to compete with 
businesses in other states. The Economic Impact Analysis prepared by DOC for the proposed regulations 
anticipates the initial and ongoing costs associated with the requirements for: cement evaluation; well 
stimulation treatment radius analysis; pressure testing prior to well stimulation treatment; storage and 
handling of well stimulation fluids, including storage of fluids in contained systems; and monitoring after 
well stimulation treatment, which are requirements necessary to accomplish the statutory goals of PRC 
Sections 3106 and 3160 (DOC, 2013). 

The added costs as a result of the proposed regulations equate to an estimated increase of 1.11 to 1.83 
percent on the total cost to conduct a well stimulation treatment. This marginal increase would not 
affect the profitability of drilling or stimulating a well. Given the economic context of well stimulation 
treatments, the DOC found that the added economic impacts associated with complying with the pro-
posed regulations will not deter operators from performing future well stimulation treatments (DOC, 
2013). 

For these reasons, the DOC made the following determinations regarding the effect of the new regulations: 
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 The proposed regulations will not affect the creation or elimination of jobs within the State of California. 

 The proposed regulations will not affect the creation of new businesses or the elimination of existing 
businesses with the State of California. 

 The proposed regulations will not affect the expansion of businesses currently doing business in the 
State of California. 

 The proposed regulations will not affect the ability of businesses within California to compete with 
businesses in other States. 

Based on these determinations, no change in population or employment trends that would directly or 
indirectly induce growth would occur as a result of the proposed regulations. 

The project, as defined in this EIR, would include future well stimulation activities in California. Conduct-
ing these activities would require labor as well as the use of equipment and materials. Population pro-
jections prepared by State and local jurisdictions assume direct population growth from industrial 
expansion of many types and scales. The number of new residents as a result of employment in the well 
stimulation portion of the oil and gas industry would be nominal when compared to existing population 
levels and existing employment in this sector. Table 10.18-2 provides the expected population growth of 
the counties in the six studied regions through the year 2060. Population projections and growth rates 
for the period 2010 to 2040 appear in EIR Chapter 13, Cumulative Impact Analysis (Table 13.1-12). 

Growth in employment and population across California is generally responsible for conversion of agri-
cultural lands, loss of biological habitat, increased traffic, air quality deterioration, burdens on local pub-
lic services, and other environmental effects tied to economic growth. These effects would occur within 
the constraints established by existing State laws and regulations and existing local land use and devel-
opment patterns. Well stimulation activities do not typically require large numbers of on-site employees 
for extended periods. However, some growth in wellstimulation–related employment is expected to 
occur at firms that provide or support well stimulation services. Well stimulation is intended to access 
additional petroleum resources, which would help offset the overall decline in production from existing 
California oil and gas fields. Declining production could decrease employment in the industry, while well 
stimulation work could increase employment. The oil and gas industry is an established economic sector 
in California with an existing workforce and the State has a large overall workforce. Any new production 
as a result of well stimulation would not expand overall production as compared to historic production 
levels and is not expected to lead to increased employment overall. 

For these reasons, the DOC made the following determination regarding the effect of well stimulation 
activities: 

 Growth or changes in the local and State population projections would not occur as a result of the 
physical activities or employment associated with hydraulic fracturing, acid fracturing, and acid matrix 
stimulation at existing or future oil and gas wells within the State. 

Based on this determination, no change in population or employment trends would occur as a result of 
implementing well stimulation activities. No direct or indirect growth-inducing impacts that exceed cur-
rent population growth projections and trends would occur as a result of the project. 

15.2 Energy Conservation 

CEQA requires a discussion of the potential energy impacts of a project where there is a possibility of 
“wasteful, inefficient, and unnecessary consumption of energy” (PRC Section 21100(b)(3)). Appendix F of 
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the State CEQA Guidelines specifically requires consideration of any potentially significant energy impli-
cations of a project in an EIR and directs Lead Agencies to adhere to the goal of conserving energy, 
through the following means: 

 decreasing overall per capita energy consumption, 

 decreasing reliance on fossil fuels such as coal, natural gas and oil, and 

 increasing reliance on renewable energy sources. 

Lead agency actions that are consistent with these goals would not be likely to cause an energy-related 
impact. For this analysis, an impact related to energy conservation would be considered potentially sig-
nificant if the project would cause inefficient, wasteful, and unnecessary consumption of energy. This 
analysis addresses the following types of potential energy-related impacts, which are outlined in Appen-
dix F of the State CEQA Guidelines: 

 Would the project result in substantial new energy requirements or significant energy use inefficiencies 
for any stage of project construction, operation, maintenance, and/or removal? 

 Would the project cause a significant adverse effect on local and regional energy supplies and on 
requirements for additional capacity? 

 Would the project cause a significant adverse effect on peak and base period demands for electricity 
and other forms of energy? 

 Would the project disrupt compliance with existing energy standards? 

 Would the project cause a significant adverse effect on energy resources? 

 Would the project result in significant adverse effects related to transportation energy use, including 
the project’s projected energy use requirements and its overall use of efficient transportation 
alternatives? 

Overall Energy Consumption and Reliance on Fossil Fuels 

California is the U.S. state that imports the greatest amount of energy from other states or other coun-
tries, and based on data from the U.S. Energy Information Administration (EIA), consumption of overall 
energy in California outweighs in-state production by about three-to-one (EIA, 2014). Due to this imbal-
ance, oil and gas produced inside California is almost exclusively for use in California and in response to 
demand for energy by California end-use customers. 

The EIA describes California’s reliance on crude oil as follows. Even though California’s crude oil produc-
tion has declined overall in the past 25 years, the State is one of the top producers of crude oil in the 
nation, accounting for more than 7 percent of total U.S. production. California ranks third in the nation 
in petroleum refining capacity, accounting for more than one-tenth of the total U.S. refining capacity. A 
network of crude oil pipelines connects the state’s oil production to refining centers located in the 
Central Valley, Los Angeles, and the San Francisco Bay Area. California refiners also process large 
volumes of Alaskan and foreign crude oil received at ports in Los Angeles, Long Beach, and the Bay Area. 
The amount of crude oil supplied by California and Alaska fields has been declining over the past two 
decades (CEC, 2014d), and California refineries have become increasingly dependent on foreign imports 
to meet the state's needs (EIA, 2014). In 2012 and 2013, led by Saudi Arabia, Ecuador, Iraq, and 
Colombia, foreign suppliers provided more than half of the crude oil refined in California (EIA, 2014; CEC, 
2014d). 
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California is similarly reliant on natural gas produced in the State and the western U.S. California’s nat-
ural gas gross production has experienced a gradual overall decline in the past two decades. EIA indi-
cates that California production accounts for a very small percentage of total U.S. natural gas production 
and satisfies about one-tenth of State demand. Interstate pipelines bring natural gas through Arizona, 
Nevada, and Oregon into California. California historically has exported natural gas to Mexico, but since 
2008 California has imported natural gas from Mexico, as it is available from a liquefied natural gas 
(LNG) import terminal in Baja, Mexico (EIA, 2014). 

California’s total energy consumption peaked in 2006 and 2007, at an annual rate of approximately 
8.8 trillion megajoules (MJ) or 8,300 trillion Btu (EIA, 2014), and the EIA data indicate that total con-
sumption has fallen to about 8.1 trillion MJ in 2012. California’s consumption of petroleum, in the form 
of crude oil, peaked in 2006 and 2007, at over 4.0 trillion MJ per year, and in 2012 the consumption of 
petroleum was about 3.5 trillion MJ. Data showing the consumption rates and resources used in Cali-
fornia appear in Chart 15-1 (EIA, 2014). 

California is implementing and will continue to implement numerous State laws, policies, and programs 
designed to reduce energy use, and specifically to reduce the demand and need for conventional energy 
from oil and gas resources (described in more detail under Baseline Conservation in California). Overall 
energy consumption per capita has been decreasing over time, based on the consumption data from the 
EIA and historic population figures from the California Department of Finance (DOF), as shown in Chart 
15-2. 

Chart 15-1. California’s Annual Energy Consumption (trillion MJ) 

 
Source: EIA, 2014 (Table CT2: Primary Energy Consumption Estimates). 
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Chart 15-2. California Population Growth and Declining Overall per Capita Energy Consumption (MJ). 

Note: The ascending blue line is Statewide population and the descending red line is energy consumption 
per capita 

 
Source: EIA, 2014, DOF, 2014. 

Baseline Oil and Gas Production 

In-state production of fossil fuels, including offshore production, provides California with about 1.5 trillion 
MJ from oil and gas resources; no notable amount of coal is produced in California (EIA, 2014). The EIA 
data for California’s overall fossil fuel production rates are shown in terms of annual trillion MJ in Chart 
15-3 (EIA, 2014). Overall in-state production has fallen by half over the past two decades. 
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Chart 15-3. California In-State Production (trillion MJ) 

 
Source: EIA, 2014 (Table PT2: Energy Production Estimates). 

In-state production avoids the need to import an equivalent volume of supplies from elsewhere by rail 
or marine tanker ships. The California Energy Commission (CEC) maintains data on the supplies of crude 
oil delivered to California’s refineries, which show California’s reliance on foreign crude oil. Foreign oil 
enters California on tanker ships via ports in Los Angeles, Long Beach, and the San Francisco Bay Area 
(EIA, 2014). Crude oil also is imported to California by rail, primarily from North Dakota and Canada. The 
annual level of rail imports is increasing from fewer than 500,000 barrels in 2010 to 6 million barrels in 
2013 (CEC, 2014c). The volumes of crude oil supplied to California refineries, based on data aggregated 
by CEC, are shown in Chart 15-4 (CEC, 2014d). Less than half of the crude oil processed is from in state. 

Baseline Conservation in California 

California promotes energy efficiency across all sectors of the economy. California’s extensive efforts to 
increase energy efficiency and the implementation of alternative energy technologies have restrained 
growth in energy demand. California has one of the lowest per capita total energy consumption levels of 
any state (including the District of Columbia) in the U.S. It ranks 49th in per capita consumption, with 
only New York and Rhode Island having lower per capita consumption. The State is among the lowest in 
the nation for residential energy use per person (EIA, 2014).  
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Chart 15-4. Crude Oil Supply Sources to California Refineries 

 
Source: CEC, 2014d (Crude Oil Supply Sources to California Refineries; California totals include minor amounts from other U.S. sources). 

Integrated Energy Policy Report and Updates. The CEC adopts an Integrated Energy Policy Report (IEPR) 
every two years and an update every other year in order to set and continually update the policies neces-
sary to “conserve resources, protect the environment, ensure energy reliability, enhance the state's 
economy, and protect public health and safety,” as specified in PRC Section 25301(a). 

The current 2013 IEPR and supporting studies show California’s most recent adopted forecasts for energy 
demand between 2014 and 2024 (CEC, 2013; CEC, 2014b). The IEPR forecasts embody the following 
trends: 

 Transportation Energy Demand Trends. Since 2008, trends in California and the rest of North America 
show a sustained decline in gasoline consumption. As a consequence of improved vehicle efficiency, 
California should experience a 2-billion-gallon decline in gasoline consumption, from 14.6 billion 
gallons per year in 2012 to 12.7 billion gallons per year by 2022; diesel fuel consumption demand is 
growing at a rate of 1 to 2 percent per year (CEC, 2013). 

 Natural Gas Demand Trends. Annual per capita natural gas demand varies in response to tempera-
tures and business conditions, but has been generally declining since the late 1990s, and this trend is 
projected to continue. The statewide baseline end-user natural gas demand grows at an annual aver-
age rate of no more than 0.06 percent over the ten years of the forecast (CEC, 2014b). Taking into 
account all sectors of the California economy, including electricity production, the statewide natural 
gas demand is expected to decrease by 2 percent between 2011 and 2025 (CEC, 2013). 
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Transportation Energy Policy Goals. California aims to expand the use of alternative fuels for trans-
portation and avoid petroleum use as a transportation fuel. The 2013 IEPR identifies key transportation 
energy initiatives and regulation adopted by the CEC and the Air Resources Board (ARB) to reduce petro-
leum consumption for transportation fuel and increase alternative fuel use, as in Table 15.2-1 (CEC, 
2013). 

Table 15.2-1. California’s Transportation Energy Initiatives 

Policy, Law, or Regulation Quantified Objectives 

Global Warming Solutions Act of 2006 (AB 32) Reduce GHG emissions to 1990 levels by 2020. 

Executive Order S-3-05 (June 2005) Reduce GHG emissions to 80 percent below 1990 levels by 2050. 

Reducing California’s Petroleum Dependence 
(2003) under AB 2076 (2000); 
State Alternative Fuels Plan (2007) under 
AB 1007 (2005) 

Reduce petroleum fuel use to 15 percent below 2003 levels by 2020. 
Increase alternative fuel use to 9 percent of California’s fuel consumption by 
2012, 11 percent by 2017, and 26 percent by 2022. 

Executive Order S-06-06 (April 2006), and 
Bioenergy Action Plans (2006 and 2011)  

Produce 20 percent of biofuels used in California from in-state sources by 
2010, 40 percent by 2020, and 75 percent by 2050. 

Low Carbon Fuel Standard (LCFS) regulations 
(2009)  

Reduce carbon intensity of transportation fuels sold in California by 
10 percent by 2020. 

Zero Emission Vehicle (ZEV) standards (2012)  Establish requirements for automakers to provide electric and hydrogen 
vehicles for sale in California at increasing levels to 2025. 

Executive Order B-16-2012 (March 2012)  Ensure California has infrastructure to support 1 million ZEVs by 2020 and 
1.5 million by 2025 

AB 118, Carl Moyer, and Proposition 1B 
Incentives (2003, 2005 and 2007) 

Energy Commission, ARB, and local air districts provide financial incentives 
to fund vehicles, infrastructure, and fuel production projects that reduce 
GHG emissions and air pollutants and increase the use of alternative fuels. 

Source: CEC, 2013 (IEPR Table 23). 

Building and Appliance Energy Efficiency Standards. Since 1975, the CEC has been responsible for reduc-
ing the State’s electricity and natural gas demand primarily by adopting new Building and Appliance 
Energy Efficiency Standards that have contributed to keeping California’s per capita electricity consump-
tion relatively low. Building energy efficiency standards, revisited every three years, apply to new build-
ing design, construction, and operation. Building Energy Efficiency Standards (Title 24 of the California 
Code of Regulations), through the most recent update in effect on July 1, 2014, move the State closer to 
achieving a zero-net energy (ZNE) goal such that all newly constructed low-rise residential buildings would 
be ZNE by 2020 and all new commercial buildings by 2030. Additionally, the CEC has the authority to 
develop and implement a comprehensive energy efficiency program for existing buildings and adminis-
ters various energy efficiency incentive programs that to foster growth in the market of upgrading exist-
ing buildings (CEC, 2014a). 

Energy Action Plan. Electricity and natural gas use are addressed jointly by the CEC and the California 
Public Utilities Commission (CPUC). These agencies follow a coordinated policy direction in the Energy 
Action Plan that prescribes a “loading order” to guide decision-making on investments. The “loading 
order” establishes that the State, in meeting its energy needs, will invest first in energy efficiency and 
demand-side resources, followed by renewable resources, and only then in clean conventional elec-
tricity supply (CEC, 2008). Programs to address transportation-related energy issues were also added 
within the Energy Action Plan as California established a commitment to reducing greenhouse gas 
emissions. 
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Programs for Promoting Alternative Fuels and Reducing Greenhouse Gas Emissions. California’s pro-
grams to reduce greenhouse gas emissions have the effect of reducing the demand and need for 
conventional energy from oil and gas resources while advancing low-carbon and zero-carbon technolo-
gies. All sectors of the economy fall within California’s strategies to achieve Greenhouse Gas (GHG) 
reductions by 2020 and to maintain and continue reductions beyond 2020 (EIR Section 10.12.2, Regula-
tory Setting). To reduce emissions from the transportation sector, the AB 32 Scoping Plan includes mea-
sures to transition California to low-and zero-carbon transportation fuels, improve vehicle fuel effi-
ciency, and reduce vehicle miles traveled. In conjunction with the fuel standards, zero-emission vehicle 
(ZEV) standards and the Advanced Clean Cars program require vehicle manufacturers to expand the 
availability of vehicles using zero-emission technologies. To reduce emissions from the electricity supply, 
the AB 32 Scoping Plan includes measures to expand renewable energy sources through the renewables 
portfolio standard (RPS) and to increase energy efficiency. Other programs that focus on local or 
municipal actions, including the U.S. DOE Clean Cities Coalition, help to promote use of vehicles operat-
ing on alternatives fuels. 

Potential Energy-Related Impacts 

Impact EN-1 Result in substantial new energy requirements or energy use inefficiencies 

One of the objectives of well stimulation treatments is “to maximize the efficiency and production 
capacity of existing and planned oil and gas wells” (EIR Section 7.2). 

The amount of energy that must be expended to produce a given unit of oil or gas varies greatly depend-
ing on the source formation and location. Well stimulation treatments require consumption of energy to 
mobilize and demobilize vehicles and equipment to and from well sites, to mine and transport proppant 
(sand), to load and transport water to a site, to pump well stimulation fluids downhole, and to transport 
and dispose of wastewater. Increasing the use of well stimulation treatments would increase the amount 
of energy used to recover of California oil and gas, while also increasing the supply of hydrocarbon 
resources destined for use as fuel in California. While a quantifiable level of energy use could be deter-
mined for each potential well stimulation treatment, any resulting future production increase remains 
largely uncertain. This means that the overall effect on energy use and energy recovery would be 
unknown until the actual amount of increased production could be quantified. A reasonable assumption 
is that more energy is recovered than expended; otherwise, well stimulation would not be economically 
viable. 

California’s consumption of oil and gas depends in part on imports, which could be reduced by increas-
ing in-state production (and/or by decreasing demand). In-state production and transport of oil and gas 
is facilitated by California’s existing network of pipelines connecting major in-state production areas to 
refining centers, although some transportation fuels are need to be trucked oil and gas production to 
refineries from California’s less established or more remote fields (EIR Section 7.3.5). In-state production 
reduced imports and generally avoids the need to use transportation fuel required to import supplies via 
rail or tanker. To the degree that they add to the in-state produced oil and gas supply, use of well stimu-
lation treatments is expected to improve the efficiency of incremental long-term total energy produc-
tion and delivery to California end-users. 

Successful well stimulation treatments would increase the efficiency and production capacity of oil and 
gas wells in the State, offsetting the need to import a comparable volume of oil and gas from non-
domestic sources. The project would not result in substantial new energy requirements or energy use 
inefficiencies (Class III). 
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Impact EN-2 Cause an adverse effect on local and regional energy supplies and requirements for 
additional capacity because of inefficient, wasteful, or unnecessary energy use 

Well stimulation treatments aim to achieve objectives including: “to maximize the efficiency and pro-
duction capacity of existing and planned oil and gas wells”; “to allow continued development of the 
State’s hydrocarbon resources”; and “to reduce the State’s and nation’s reliance on foreign oil and gas 
resources” (EIR Section 7.2). 

While California’s overall energy consumption and demand for transportation fuels are declining, Cali-
fornia’s demand for hydrocarbon resources exceeds the local and regional energy supplies available 
inside the State. Energy must be expended to produce and deliver oil or gas to end-users, and well stim-
ulation treatments require additional consumption of energy to maximize the extraction of the oil and 
gas resource. The physical activities associated with well stimulation treatments create some local 
demand for energy supplies, largely in the form of diesel fuel, motor gasoline, and electricity. Off-road 
equipment typically used for well stimulation treatments includes diesel-powered pumps, cranes, gene-
rators, and blenders. Service companies and drilling and workover companies that purchase and use 
transportation fuels would obtain their fuel supply (diesel, motor gasoline, or alternative fuels) from Cal-
ifornia’s established fuel suppliers and their electricity from the local distribution grid. Well stimulation 
activities can occur at locations where wells currently exist or are developed. The activities undertaken 
are of relatively short duration, with equipment being returned to staging areas or yard or to other sites 
where a well stimulation is to occur. It is unlikely that a very large number of well stimulations would 
occur within a limited geographic area and over a short time span such that the use of fuels would dis-
rupt regional energy supplies. The energy supplies within any region are expected to be adequate and 
readily available to service companies from existing vendors or utilities. 

No notable energy demand growth or adverse effect on energy supplies would occur as a result of the 
project because all areas within the state where well stimulation may occur are within relatively short 
distances of fuel supplies. The amount of fuel used compared to that used for transportation and agri-
culture is not expected to create a discernable change in demand or supply (see related discussion of 
growth-inducing impacts in EIR Section 15.1). 

By providing access to previously unrecoverable resources, well stimulation treatments would increase 
the efficiency and production capacity of oil and gas wells in the State, allowing continued development 
of the State’s hydrocarbon resources, and reducing the State’s and nation’s reliance on foreign oil and 
gas resources. Well stimulation activity would require energy consumption, but this would be offset by 
the increased supply of hydrocarbons recovered. Local energy consumption by well stimulation activities 
would not be expected to exceed local capacity to meet the demand for this energy. The project would 
not cause an adverse effect on local and regional energy supplies or requirements for additional 
capacity because of inefficient, wasteful, or unnecessary energy use (Class III). 

Impact EN-3 Cause an adverse effect on peak and base period demands for electricity and other 
forms of energy because of inefficient, wasteful, or unnecessary energy use 

One of the objectives of well stimulation treatments is: “to maximize the efficiency and production 
capacity of existing and planned oil and gas wells” (EIR Section 7.2). 

The physical activities associated with well stimulation treatments create some additional local demand 
for energy supplies. Electricity is delivered through the electrical distribution grid and is supplied by gen-
erators consuming a mix of renewable and conventional resources, mainly natural gas. The portion of 
the electricity served by renewable resources is growing as required by the statewide RPS. Producers of 
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oil and gas that use grid power in California would obtain an electricity supply that is subject to the RPS. 
There would be no notable change in demand for peak-period or base period electricity from the grid 
would occur as a result of the project because the demands for electricity during well stimulation treat-
ments would be small and would not be correlated with the diurnal cycle of peak or base demands (see 
related discussion of growth-inducing impacts in EIR Section 15.1). 

The project would not cause an adverse effect due to a peak or base period demand for electricity or 
other forms of energy because of inefficient, wasteful, or unnecessary energy use (Class III). 

Impact EN-4 Disrupt compliance with existing energy standards 

California promotes energy efficiency across all sectors of the economy through extensive standards and 
programs discussed above (Baseline for Energy Conservation). Along with existing well construction and 
operation standards enforced by DOGGR, well stimulation treatments would be subject to environ-
mental protection standards under SB 4 to ensure integrity of wells and well casings and the geologic 
and hydrologic isolation of the hydrocarbon resources during and following well stimulation treatments. 

The physical activities associated with well stimulation treatments could cause changes in the supplies 
of oil and gas resources that would coexist with California’s existing programs promoting energy conser-
vation. Energy used during well stimulation treatments would be subject to California’s existing pro-
grams, and the resulting production from oil and gas wells would not disrupt compliance with existing 
energy standards. The existing well construction and operation standards and the mandates of SB 4 
would ensure that the project would not disrupt or have any adverse effect on potential compliance 
with energy conservation standards (Class III). 

Impact EN-5 Cause an adverse effect on energy resources because of inefficient, wasteful, or 
unnecessary energy use 

One of the objectives of well stimulation treatments is “to maximize the efficiency and production 
capacity of existing and planned oil and gas wells” (EIR Section 7.2). 

According to DOGGR Annual Reports of oil and gas production, and the trends observed by ARB in the 
2014 greenhouse gas emissions inventory, California’s efficiency in producing hydrocarbon resources 
has been declining in recent years. The GHG inventory provides an indication of the amount of fossil fuel 
energy used for oil and gas production in California, and production has declined substantially since 
2000: from 307 to 197 million barrels of oil and from 379 to 222 billion cubic feet of natural gas in 2012 
(DOGGR, 2001; DOGGR, 2013; ARB, 2014). This declining production occurred across an increasing num-
ber of producing oil and gas wells from 47,968 to 53,825 between 2000 and 2009 (DOGGR, 2001; 
DOGGR, 2010). The trends observed by ARB indicate that California’s general trend of “declining produc-
tion from oil wells requires significant fuel use for steam generation which is forced into the wells to 
stimulate lagging oil production. Although oil production drops, more energy is utilized to extract oil 
from wells and emissions remain relatively constant” (ARB, 2014). 

Although California is anticipated to experience declining oil and gas production in older reservoirs (EIR 
Section 13.2.2), use of well stimulation treatments is expected to improve the efficiency of incremental 
long-term total energy production, depending on the ultimate quantity of oil and gas recovered as a 
result of each treatment. The improvement in efficiency results from improving production from oil and 
gas wells that would otherwise be non-producing or producing at lower levels, which avoids the need to 
find alternative supplies. 
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By providing access to previously unrecoverable resources, well stimulation treatments would increase 
the efficiency and production capacity of oil and gas wells in the State. The project would not cause an 
adverse effect due to inefficient, wasteful, or unnecessary energy use (Class III). 

Impact EN-6 Result in inefficient, wasteful, or unnecessary transportation energy use 

Well stimulation treatments aim to achieve objectives including: “to allow continued development of 
the State’s hydrocarbon resources”; and “to reduce the State’s and nation’s reliance on foreign oil and 
gas resources” (EIR Section 7.2). 

Although California’s demand for transportation fuel is declining, the demand presently exceeds the 
amount of fuel that can be refined from hydrocarbon resources produced inside the State. As a result, 
almost all in-State production of hydrocarbon resources, including production from offshore fields, goes 
to serving California’s demand. This avoids the need to deliver an equivalent amount of fossil fuel from 
foreign or out-of-State suppliers. Increased production of oil and gas from the Monterey Formation plays 
and basins likely would displace product that would otherwise need to be transported and supplied 
from other sources, such as from Alaska and foreign countries, including Saudi Arabia, Ecuador, and Iraq. 
However, some in-state product may be trucked from California’s less established fields, requiring use of 
transportation fuels for hauling during the first few years, before production facilities and pipelines 
would be built (EIR Section 7.3.5). All Alaskan and most foreign oil enter California on tanker ships via 
ports in Los Angeles, Long Beach, and the San Francisco Bay Area (EIA, 2014), and crude oil is imported 
to California by rail primarily from North Dakota and Canada, with rail imports increasing since 2009 
(CEC, 2014c). In-state production avoids the need to use transportation fuel for importing supplies via 
rail or tanker. As the amount of in-state production increases, the amount of imports would decrease. 

Well stimulation treatments allow continued development of the State’s hydrocarbon resources and 
reduce the State’s and nation’s reliance on foreign oil and gas resources. The project would not cause an 
adverse effect due to inefficient, wasteful, or unnecessary transportation fuel use (Class III). 

15.3 Significant Effects that Cannot be Avoided 

Section 15126.2(b) of the State CEQA Guidelines requires that an EIR describe any significant impacts, 
including those that cannot be mitigated to a level of less than significant (e.g., a significant and 
unavoidable impact). 

Potential environmental effects of the project and recommended mitigation measures are discussed in 
detail in EIR Chapter 10 (Programmatic Level Analysis of the Project) and 11 (Programmatic Level Analy-
sis of Specific Oil and Gas Fields). Implementation of the project would result in significant and unavoid-
able impacts (Class I) for the following resources. 

 Aesthetics 

 Air Quality 

 Biological Resources: Terrestrial Environment 

 Cultural Resources 

 Geology, Soils, and Mineral Resources 

 Greenhouse Gas Emissions 

 Land Use and Planning 

 Risk of Upset/Public and Worker Safety 

 Transportation and Traffic. 

These impacts occur statewide, primarily in regions with existing oil and gas fields, as a result of the 
physical activities related to well stimulation treatments. Discussions of why the project is being con-
sidered, notwithstanding the effect of these impacts, appear in EIR Chapter 4 (Scope and Intent of the 
Environmental Impact Report) and EIR Chapter 7 (Description of the Project). 
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Feasible mitigation measures (EIR Chapters 10 and 11) and feasible alternatives to the project (EIR 
Chapter 12) are identified to substantially lessen the significant environmental effects of the project. 
However, the significant and unavoidable impacts (Class I) would remain even after implementation of 
the feasible project alternatives or mitigation measures. 

Tables 14.3-1 through 14.3-4 in EIR Chapter 14 (Comparison of Alternatives) summarizes the areas of 
impacts for the project that would still be significant and unavoidable (Class I) after implementation of 
the feasible project alternatives or mitigation measures. Table 14.4-1 identifies whether any alternative 
would be capable of eliminating significant unavoidable environmental effects of the project, and which 
alternatives would create new significant and unmitigable (Class I) impacts. 

Cumulative impacts are identified in EIR Chapter 13. No additional mitigation measures to further 
reduce or minimize cumulative impacts are identified as feasible. The project’s incremental contribution 
to cumulative effects would be cumulatively considerable for the following resources: 

 Aesthetics 

 Air Quality 

 Agricultural and Forestry Resources 

 Biological Resources: Terrestrial Environment 

 Cultural Resources 

 Environmental Justice 

 Geology, Soils, and Mineral Resources 

 Greenhouse Gas Emissions 

 Groundwater Resources 

 Land Use and Planning 

 Risk of Upset/Public and Worker Safety 

 Surface Water Resources 

 Transportation and Traffic 

15.4 Significant Irreversible Environmental Changes 

Section 15126.2(c) of the State CEQA Guidelines explains that an impact that uses nonrenewable 
resources during the initial and continued phases of a project may be irreversible since a large 
commitment of such resources makes removal or nonuse thereafter unlikely. Irretrievable commitments 
of resources should be evaluated to assure that such consumption is justified. 

Resources under consideration include land, water, biota, forests, minerals, and energy. Examples of 
nonrenewable resources are mineral resources used in building or construction materials and fossil fuel 
energy, namely oil or gas. Renewable resources are generally those that can be replenished by natural 
means, including water, lumber, and soil. 

The project would commit nonrenewable resources as a result of the physical activities associated with 
hydraulic fracturing, acid fracturing, and acid matrix stimulation at existing or future oil and gas wells 
within the State. This includes nonrenewable energy consumed as a result of the use and production of 
fossil fuels, water, sand, chemicals, and electricity from the grid. For example, consumption of electricity 
involves use of nonrenewable resources for power generation. Recovery and consumption of hydrocar-
bon resources through the well stimulation process would represent an irretrievable commitment of 
these resources, since they would no longer be available for future removal or use. 

Future development of production facilities and pipelines if needed to accommodate oil and gas produc-
tion would require the irretrievable commitment of natural resources. For example, building infrastruc-
ture requires the use and direct consumption of both renewable and nonrenewable resources (e.g., 
wood, concrete, metals, chemicals, electricity, fossil fuels), and construction materials and equipment 
purchased for new construction may not be easily recycled at the end of a project’s useful lifetime. Addi-
tionally, an irreversible use of energy normally is required for the production of these materials. Further-
more, new well drilling may result in use and permanent conversion of natural habitats and agricultural 
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land involving vegetation, soil, and habitat removal. Irreversible damage to the environment and public 
health may result from accidents associated with the well stimulation treatments and new well drilling 
(EIR Chapter 10). 

Well stimulation treatments aim to achieve objectives including: “to minimize the number of wells con-
structed for the recovery of hydrocarbon resources”; “to maximize the efficiency and production 
capacity of existing and planned oil and gas wells”; “to allow continued development of the State’s hydro-
carbon resources”; and “to reduce the State’s and nation’s reliance on foreign oil and gas resources” 
(EIR Section 7.2). As noted in EIR Section 15.2 (Energy Conservation), to the extent that well stimulation 
treatments successfully increase the efficiency and production capacity of oil and gas wells in the State, 
the project would not cause an adverse effect due to inefficient, wasteful, or unnecessary energy use. 

The objectives of the regulatory process mandated by SB 4 aim to protect water resources by recogniz-
ing that well stimulation treatments require sufficient water supplies and pose a risk of damaging under-
ground and surface waters as a result of the infiltration of or the addition of detrimental substances (EIR 
Section 7.2). Although the physical activities related to well stimulation treatments and new well drilling 
commit the future use of some amounts of nonrenewable resources, the objectives of well stimulation 
treatments and of the regulatory process mandated by SB 4 are to promote the efficient and safe con-
duct of these activities in a manner that prevents damage to these resources (EIR Section 7.2). 

Implementation of the project would result in significant and unavoidable impacts that cannot be avoided 
(EIR Section 15.3) related to nonrenewable environmental resources; however, the objectives of well 
stimulation treatments and of the regulatory process mandated by SB 4 ensure that the project would 
not consume water, electricity, and fossil fuels in an unnecessary, inefficient, or wasteful manner. Irre-
versible impacts associated with the project would be less than significant (Class III). 
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16. Public Participation and Noticing 

This Chapter summarizes the project’s public noticing and participation program to maximize agency 
and public input for the project’s environmental review process. The scoping process for the project 
EIRprogram consisted of the seven elements listed below. Each element is described in more detail in 
the following sections. 

1. Publication of a Notice of Preparation (NOP) of an EIR and Notice of Public Scoping Meetings solicit-
ing comments from affected public agencies, as required by CEQA, as well as from the public. 

2. Public scoping workshops. 

3. Establishment of an electronic mail address, a project information phone line, and Document Repos-
itory Sites. 

4. Distribution of the scoping comments as appropriate to the EIR team members for use in work plan-
ning and impact analysis. 

5. Summarization of scoping comments in each resource issue area section of the Draft EIR. 

6. Publication of the Draft EIR for public review and distribution of the Draft EIR to affected public 
agencies. 

7. Publication of a Notice of Completion and Availability of the Draft EIR soliciting agency and public 
comments on the draft document. 

8. Public meetings on the Draft EIR. 

16.1 Notice of Preparation 

The project’s NOP was issued on November 15, 2013 and requested comments from interested parties. 
It was distributed by mail to federal, State, regional, and local agencies including all 58 counties within Cal-
ifornia. In addition, the NOP was distributed via email to each entity enrolled on the DOGGR’s ListServ; 
these included non-profit organizations, environmental groups, industry representatives, government agen-
cies, and individuals. There was a 60-day period for interested parties to submit comments regarding the 
contents of the EIR. A copy of the NOP is available at each of the six DOGGR District offices and on the 
Internet, as described in EIR Section 16.2 (Scoping Process). 

16.1.1 Notice of Public Scoping Meetings Press Release 

On November 27, 2013 the DOC’s Public Affairs Office published a press release, as a supplement to the 
NOP, which notified the public of the EIR scoping meetings. The press release included a notice of the 
five public scoping meetings and their date, time, and locations. It also included a brief summary of the 
project and purpose of scoping, an internet link to the NOP for the EIR, and instructions for submitting 
comments. 

16.2 Scoping Process 

16.2.1 Agency Consultation 

As required by SB 4, specific agency consultation has been and will be an on-going process throughout 
EIR preparation. Please refer to EIR Section 4.3 (Agency Use of this Document) for additional detail on 
the agency consultation process. 
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16.2.2 Public Scoping Workshops 

Five public scoping workshops were conducted as part of the EIR scoping process to provide an oppor-
tunity for the public, community and interest groups, and government agencies to obtain more informa-
tion on the project, to learn more about the CEQA environmental review processes, and to provide scop-
ing comments. Approximately 442 members of the public and representatives from organizations and 
government agencies attended the five scoping meetings. The following scoping meetings were held prior 
to selection of alternatives to be studied and conduct of the analysis documented in this EIR: 

 December 10, 2013, at 4:00 pm at the Oakland Convention Center, Oakland. 

 December 11, 2013, at 4:00 pm at the Tsakopoulus Library Galleria, Sacramento. 

 December 12, 2013, at 4:00 pm at the Kern County Library-Beale Memorial Auditorium, Bakersfield. 

 January 8, 2014, at 4:00 pm at the Ventura Performing Art Center (Ventura City College), Ventura. 

 January 9, 2014, at 4:00 pm at the Long Beach Convention Center, Long Beach. 

16.2.3 Scoping Comment Submittal 

At each scoping meeting, verbal comments were transcribed by a court reporter and written comments 
were collected by the DOC. 

Outside of scoping meetings, written comments could be submitted via email to SB 4EIR@conserva-
tion.ca.gov or by mail to: 

Ms. Adele Lagomarsino 
California Department of Conservation 

Division of Oil, Gas, and Geothermal Resources 
801 K Street, MS 18-00 

Sacramento, CA 95814-3520 

16.2.4 Additional Public Outreach 

The public was provided with additional opportunities to obtain information outside of the scoping meet-
ings. A phone line was established and the DOGGR website was updated with project information during 
the public comment period. Information on these outreach efforts are described below. 

Project Information Phone Line 

A phone line ([916] 322-1348) was established to provide interested parties with information on the mech-
anisms available for submitting comments. Verbal scoping comments were not received via the phone 
line. 

Internet Website 

Information about the project is made available through the DOGGR website: 

http://www.conservation.ca.gov/dog/Pages/Index.aspx 

The website provides general information about DOGGR and the proposed permanent regulations, 
electronic versions of project documents including the Senate Bill 4, NOP, Draft EIR, and mechanisms for 
submitting comments in the Draft EIR. The website will remain a public information resource for the 
project and will announce future public meetings and documents. 

mailto:SB4EIR@conservation.ca.gov
mailto:SB4EIR@conservation.ca.gov
http://www.conservation.ca.gov/dog/Pages/Index.aspx
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DOGGR District Offices 

All project-related documents are made available to the public for review at each of the six DOGGR 
District offices: 

DOGGR District 1 
5816 Corporate Avenue, Suite 200 
Cypress, CA 90630-4731 

DOGGR District 2 
1000 South Hill Rd, Suite 116 
Ventura, CA 93003-4458 

DOGGR District 3 
195 South Broadway, Suite 101 
Orcutt, CA 93455-4655 

DOGGR District 4 
4800 Stockdale Highway, Suite 417 
Bakersfield, CA 93309-0279 

DOGGR District 5 
466 North Fifth Street 
Coalinga, CA 93210-1793 

DOGGR District 6 
801 K Street, MS 18-00 
Sacramento, CA 95814-3530 

16.2.5 Scoping Comment Summary 

Approximately 345 comment documents, with a total of 1,310 individual comments, were received dur-
ing the NOP scoping period from individuals, organizations, agencies, and elected officials. 

The majority of comments focused on the CEQA process, climate change, risk of upset/worker and public 
safety, hazardous materials, water resources, air quality, environmental justice, and agriculture. In addi-
tion, several specific issues or concerns were addressed by a large number of commenters. These are 
summarized as follows: 

 Requests for a moratorium on all or a portion of oil and gas well stimulation techniques. 

 Requests for a site-specific, project-level EIR or a programmatic EIR. 

 Requests for public disclosure of chemicals used in oil and gas well stimulation activities. 

 Concerns regarding a potential link between increased seismic activity and oil and gas well stimulation 
techniques. 

 Concerns regarding greenhouse gas emissions resulting from well stimulation and their impact on Cal-
ifornia’s ability to meet climate change goals. 

 Concerns regarding drinking water contamination as a result of well stimulation activities. 

The comments received during the public scoping process have been reviewed and considered by the 
EIR team members for use in determining the scoping of and conducting the impact analysis presented 
in this EIR. A summarization of applicable scoping comments are provided in each issue area section of 
EIR Chapter 10 (Programmatic Level Analysis of the Project). 

16.3 Notice of Completion and Availability 

A Notice of Completion and Availability (NOA) of the Draft EIR was sent to the State Clearinghouse and 
mailed to interested parties on December 30, 2014January 14, 2015 at the time the Draft EIR was 
released. The NOA includeds information on how to gain access to the Draft EIR, information on the 
project, the dates, times and locations for public meetings, and how to comment on the Draft EIR. 
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Additionally, a summary of the NOA was published in the following 21 newspapers for one week imme-
diately following release of the Draft EIR.  

 The Register  Mercury News 
 The Record  Ventura County Star 
 Times-Standard  Fresno Bee 
 San Diego Union  Hanford Sentinel 
 Sacramento Bee  The Bakersfield Californian 
 Press-Enterprise  Salinas Californian 
 Santa Barbara New Press  Desert Sun 
 The Tribune  Los Angeles Times 
 Record Searchlight  Press Telegram 
 Chico Enterprise – Record  Monterey County Herald 
 San Francisco Chronicle  

16.4 Public Meetings on Draft Environmental Impact Report 

A 62 calendar day public review period for the Draft EIR began with the publication of this document on 
January 14, 2015 and will ended on March 16, 2015. Following the release of the Draft EIR, pPublic meet-
ings will bewere held at the time, date, and locations listed below. Detailed information regarding the 
time, date, and locations of the public meetings is was also available on DOGGR’s website as listed above. 
The purpose of these informational workshops is to help affected communities understand the project, the 
Draft EIR, and how to participate in the DOC’s decision making processes, including commenting on the 
Draft EIR. 

 February 10, 2015, 5:00 pm to 8:00 pm at the Ventura Performing Arts Center (Ventura City College), 
Ventura. 

 February 11, 2015, 5:00 pm to 8:00 pm at the California Department of Transportation Building, Los 
Angeles. 

 February 18, 2015, 5:00 pm to 8:00 pm at the Elihu Harris State Building, Oakland. 

 February 19, 2015, 5:00 pm to 8:00 pm at the California Natural Resources Agency Building, Sacramento. 

 February 23, 2015, 5:00 pm to 8:00 pm at the Kern County Administrative Center, Bakersfield. 

 February 25, 2015, at 5:00 pm to 8:00 pm at the National Steinbeck Center, Salinas. 

16.5 Document Repository Sites 

This Draft EIR is was also made available at each DOGGR District office as well as online at the above-ref-
erenced website: http://www.conservation.ca.gov/dog/Pages/Index.aspx. 
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http://www.fs.usda.gov/wps/portal/fsinternet/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3gDfxMDT8MwRydLA1cj72BTUwMTAwgAykeaxRtBeY4WBv4eHmF-YT4GMHkidBvgAI6EdIeDXIvfdrAJuM3388jPTdUvyA2NMMgyUQQAyrgQmg!!/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfS000MjZOMDcxT1RVODBJN0o2MTJQRDMwODQ!/?project=42747
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http://www.fs.usda.gov/wps/portal/fsinternet/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3gDfxMDT8MwRydLA1cj72BTUwMTAwgAykeaxRtBeY4WBv4eHmF-YT4GMHkidBvgAI6EdIeDXIvfdrAJuM3388jPTdUvyA2NMMgyUQQAyrgQmg!!/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfS000MjZOMDcxT1RVODBJN0o2MTJQRDMwODQ!/?project=43309
http://www.fs.usda.gov/wps/portal/fsinternet/!ut/p/c5/04_SB8K8xLLM9MSSzPy8xBz9CP0os3gDfxMDT8MwRydLA1cj72BTUwMTAwgAykeaxRtBeY4WBv4eHmF-YT4GMHkidBvgAI6EdIeDXIvfdrAJuM3388jPTdUvyA2NMMgyUQQAyrgQmg!!/dl3/d3/L2dJQSEvUUt3QS9ZQnZ3LzZfS000MjZOMDcxT1RVODBJN0o2MTJQRDMwODQ!/?project=43309
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17.2 Organizations and Persons Consulted 

Table 17-1 lists the organizations and persons consulted during preparation of this EIR. 

Table 17-1. Organizations and Persons Consulted 

EIR Subject Area Contact Name & Afiliation      Title     
Date(s) of 

Consulatation 
Name & Affiliation 

of EIR Preparer 

Project Description 

 Matt Armstrong, Tim Frane,  
Mickey Gares, et. al. 
Baker Hughes 

Director, 
Government 
Relations, et. al. 

3/17/14 
4/8/14 
4/28/14 
4/29/14 
6/18/14 

Hedy Koczwara, 
Aspen Environmental 
Group 

 Joyce Jaszarowski 
Division of Oil, Gas and 
Geothermal Resources 

Facilities Program 
Manager 

11/7/2014 Amy Morris, Aspen 
Environmental Group 

 James Melrose, et. al. 
Halliburton Company 

Business 
Development 
Manager, et. al. 

4/15/14 Hedy Koczwara,  
Aspen Environmental 
Group 

 Brandon Phillips 
Schlumberger Oilfield Services 

Schlumberger Sales 
Team Lead 

3/10/14 Hedy Koczwara,  
Aspen Environmental 
Group 

 Emily Reader 
Division of Oil, Gas and 
Geothermal Resources 

Engineering 
Geologist 

1/27/14; 
5/22/14 

Hedy Koczwara,  
Aspen Environmental 
Group 

 Jonathan Schwartz,  
U.S. Department of Agriculture, 
U.S. Forest Service, Los Padres 
National Forest 

Minerals Program 
Manager, Geology & 
Geomorphology 

5/15/14; 
6/10/14 

Sue Walker, 
Aspen Environmental 
Group; 
Hedy Koczwara,  
Aspen Environmental 
Group 

 Scott Walker 
Occidental Petroleum Corporation 

Production 
Engineering 
Consultant, 
Regulatory 
Advisor/DOGGR 
Agent 

6/17/14 Hedy Koczwara,  
Aspen Environmental 
Group 

Aesthetics 

 Jonathan Schwartz,  
U.S. Department of Agriculture, 
U.S. Forest Service, Los Padres 
National Forest 

Minerals Program 
Manager, Geology & 
Geomorphology 

5/29/14 
6/3/14 

Fritts Golden 
Aspen Environmental 
Group 

 Roy Mathur 
Office of Spill Prevention and 
Response, California Department 
of Fish and Wildlife. 

Supervisor, Northern 
California 

12/1/14 Fritts Golden 
Aspen Environmental 
Group 

Air Quality 

 James Nyarady, California Air 
Resources Board 

Manager, Stationary 
Source Division 

6/26/14 Brewster Birdsall, 
Aspen Environmental 
Group 
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Consulatation 
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of EIR Preparer 

Commercial and Recretional Fishing 

 Jana Robertson 
California Dept. Fish and Wildlife 
4665 Lampson Avenue, Suite C 
Los Alamitos, CA 90720 

Management Services 
Technician, Marine 
Fisheries Statistical 
Unit 

5/13/2014 
5/20/2014 

Danny Heilprin, 
ECORP Consulting, 
Inc. 

Cultural Resources 

 Eric Allison 
California Office of Historic 
Preservation, Department of 
Parks and Recreation 

California Office of 
Historic Preservation 
Coordinator 

6/2/14 
6/10/14 

Evan Elliott, 
Aspen Environmental 
Group 

 Michelle Galaz  
South Central Coastal 
Information Center, California 
Historical Resources Information 
System, CSU Fullerton – Dept of 
Anthropology 

Assistant Coordinator, 
South Central Coastal 
Information Center 

5/8/14 
5/9/14 

Evan Elliott, 
Aspen Environmental 
Group 

 Steve Galbraith 
U.S. Department of Agriculture, 
U.S. Forest Service, Los Padres 
National Forest 

Archaeologist, Santa 
Barbara Ranger 
District 

4/17/14 
4/18/14 
4/24/14 
4/25/14 
5/1/14 
5/5/14 

Evan Elliott, 
Aspen Environmental 
Group 

 Brian Much 
Northwest Information Center, 
California Historical Resources 
Information System, Sonoma 
State University 

Coordinator, Northwest 
Information Center 

6/2/14 
6/6/14 
6/16/14 
6/20/14 

Evan Elliott, 
Aspen Environmental 
Group 

 Stacy St. James 
South Central Coastal 
Information Center, California 
Historical Resources Information 
System, CSU Fullerton – Dept of 
Anthropology 

Director, South Central 
Coastal Information 
Center 

4/4/14 
4/18/14 
4/22/14 
6/3/14 
6/4/14 

Evan Elliott, 
Aspen Environmental 
Group 

Paleontological Resources 

 Dr. Samuel McLeod, Vertebrate 
Paleontology Section, Los 
Angeles County Museum of 
Natural History 

Curator 4/21/2014 Jessica DeBusk, 
Applied EarthWorks, 
Inc.  

Greenhouse Gas Emissions 

 James Nyarady, California Air 
Resources Board 

Manager, Stationary 
Source Division 

6/26/14 Brewster Birdsall, 
Aspen Environmental 
Group 

Groundwater Resources 

 John Borkovich, State Water 
Resources Control Board 

GAMA Program 
Manager 

6/13/2014 Phyllis Stanin, Todd 
Groundwater 

 Justin Campbell, Cardno Entrix Senior Consultant 7/15/2014 Phyllis Stanin, Todd 
Groundwater 

 Laura Feinstein, California 
Council on Science and 
Technology (CCST) 

 5/16/2014, 
5/29/2014 

Phyllis Stanin, Todd 
Groundwater 
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 Ted Johnson, Water 
Replenishment District 

Chief Hydrogeologist 5/7/2014 Sally McCraven, 
Todd Groundwater 

 Tony Morgan, United Water 
Conservation District 

Groundwater 
Resources Manager 

5/25/2014 Phyllis Stanin, Todd 
Groundwater 

 Clay Rodgers, Regional Water 
Board 

 6/24/2014 Phyllis Stanin, Todd 
Groundwater 

 Mary Scruggs, Department of 
Water Resources 

Supervising 
Engineering Geologist 

6/19/2014 Liz Elliott and Phyllis 
Stanin, Todd 
Groundwater 

 Jan Stepek, State Water 
Resources Control Board 

 6/13/2014 Phyllis Stanin, Todd 
Groundwater 

 Dan Tormey, Environ Principal 7/17/2014 Phyllis Stanin, Todd 
Groundwater 

Surface Water Resources 

 Heather Boyd,  
California Regional Water Quality 
Control Board, Santa Ana Region 

Environmental 
Scientist 

6/6/14 Philip Lowe, 
Aspen Environmental 
Group 

 Gene Davis,  
California Regional Water Quality 
Control Board, Central Valley 
Region 

Associate 
Engineering 
Geologist 

5/23/14 Philip Lowe, 
Aspen Environmental 
Group 

 Dane Johnson,  
California Regional Water Quality 
Control Board, Central Valley 
Region 

Oil Fields 12/2/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Dixon Oriola 
California Regional Water Quality 
Control Board, Los Angeles Region 

Oil Fields 12/2/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Grant Himebaugh 
California Regional Water Quality 
Control Board, Central Coast 
Region 

Oil Fields 12/3/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Laura Feinstein,  
California Council on Science and 
Technology 

 5/237/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Kevin Lunde,  
California Regional Water Quality 
Control Board, San Francisco Bay 
Region 

Environmental 
Scientist 

5/30/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Paula Rasmussen,  
California Regional Water Quality 
Control Board, Los Angeles Region 

Assistant Deputy 
Director 

6/12/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Phyllis Stanin,  
Todd Groundwater 

Vice President 6/27/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Laurel Warddrip,  
California Regional Water Quality 
Control Board, Central Valley 
Region 

Environmental 
Scientist 

6/26/14 Philip Lowe, 
Aspen Environmental 
Group 
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 Lori Webber,  
California Regional Water Quality 
Control Board, Sacramento 

SWAMP Unit Chief 5/22/14 Philip Lowe, 
Aspen Environmental 
Group 

 

 Alisha Wenzel,  
California Regional Water Quality 
Control Board, Central Valley 
Region 

 5/23/14 Philip Lowe, 
Aspen Environmental 
Group 

 

Recreation 

 Shawn McAdory 
Kenneth Hahn State Recreation 
Area, Los Angeles County 
Department of Parks and 
Recreation 

Park Director 7/8/14 Susanne Huerta 
Aspen Environmental 
Group 
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18. List of Acronyms 

AACS Automatic Access Control System 

AAR American Association of Railroads 

AB Assembly Bill 

ABS Acrylonnitrile butadiene styrene 

AC Advisory Circular 

AC Asphalt Concrete 

ACEC Areas of Critical Environmental Concern 

ACE Area of Conservation Emphasis 

ACHP Advisory Council on Historic Preservation 

ACS American Community Survey 

ACSH American Council on Science and Health 

ADOE Archaeological Determinations of Eligibility 

ADSA Axial dimensional stimulation area 

ADT Average daily traffic 

AF Acre-feet 

AFY Acre-feet per year 

ALARP As low as reasonably practicable 

ANSI American National Standards Institute 

APA Administrative Procedure Act 

APCD Air Pollution Control District 

APD Application for Permit to Drill 

APEFZA Alquist-Priolo Earthquake Fault Zoning Act 

APFZ Alquist-Priolo Fault Zone 

API American Petroleum Institute 

APM Application for Permit to Modify 

AQMD Air Quality Management District 

AQMP Air quality management plan 

ARB Air Resources Board 

ARPA Archaeological Resources Protection Act 

ASBS Area of Special Biological Significance 

ASME American Society of Mechanical Engineers 

ASR Application Summary Report 

AST Above Ground Storage Tank 

ASTM American Society for Testing and Materials 

ATCM Airborne Toxic Control Measure 

BACT Best Available Control Technology 

BART Bay Area Rapid Transit 

BAT Best available technology economically achievable 

BAU Business as usual 

BBL Barrels 

BCC Birds of conservation concern 

BCDC Bay Area Conservation and Development Commission 

BCT Best conventional pollutant control technology 
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BFE Base Flood Elevation 

BFW Base-of-fresh-water 

BGEPA Bald and Golden Eagle Protection Act 

BHCSD Baldwin Hills Community Standards District 

BLM Bureau of Land Management 

BMPs Best Management Practices 

BO Biological Opinion 

BOEM Bureau of Energy Management 

BOFW Base of fresh water 

BOP Blowout Preventer 

BOPE Blowout prevention equipment 

BPD Barrels per day 

BSBPO Basin-Specific Basin Plan Objective 

BSEE Bureau of Safety and Environmental Enforcement 

BTEX Benzene, toluene, ethylbenzene and xylene 

CAA Clean Air Act 

CAAA Clean Air Act Amendments of 1990 

CAAQS California Ambient Air Quality Standards 

CalARP California Accidental ReleaseRisk Prevention 

Cal-EMA California Emergency Management Agency 

CalEPA California Environmental Protection Agency 

Cal-IPC California Invasive Plant Council 

CalOES California Office of Emergency Services 

CalOSHA California Department of Industrial Relations, Division of Occupational Safety and Health 

CAP Clean air plan 

CARB California Air Resources Board 

CARBOB California Reformulated Gasoline Blendstock for Oxygenate Blending 

CAS Chemical Abstract Service 

CASGEM California Statewide Groundwater Elevation Monitoring 

CASRN Chemical Abstract Service Registry Number 

CAT Climate Action Team 

CCA California Coastal Act 

CCAA California Clean Air Act 

CCA Community Choice Aggregation 

CCC California Coastal Commission 

CCPS Center for Chemical Process Safety 

CCR California Code of Regulations 

CCSC Coalition for a Safe Community 

CCST California Council on Science and Technology 

CCSTWS Coast of California Storm and Tidal Waves Study 

CCTV Closed Circuit Television 

CDFG California Department of Fish and Game 

CDFW California Department of Fish and Wildlife 

CDHS California Department of Health Services 

CDIP Coastal Data Information Program 

CDM Clean Development Mechanism 
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CDP Coastal Development Permit 

CDPR California Department of Parks and Recreation 

CEC California Energy Commission 

CEMA California Emergency Management Agency 

CEPAM California Emissions Projection Analysis Model 

CEQ Council on Environmental Quality 

CEQA California Environmental Quality Act 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CESA California Endangered Species Act 

CFR Code of Federal Regulations 

CFRS California Recreational Fisheries Survey 

CGP Construction General Permit 

CGS California Geological Survey 

CHP California Highway Patrol 

CHRIS California Historic Resource Information System 

CIPA California Independent Petroleum Association 

CMP Congestion Management Program 

CNA California Nurses Association 

CNDDB California Natural Diversity Database 

CNEL Community noise equivalent level 

CNPPA California Native Plant Protection Act 

CNPS California Native Plant Society 

CNPSEI California Native Plant Society Electronic Inventory 

COG Council of Government 

COPC Compounds of Potential Concern 

CPAD California Protected Areas Database 

CPUC California Public Utilities Commission 

CR Polychloroprene 

CRFS California Recreational Fisheries Survey 

CRHR California Register of Historic Resources 

CRPR California Rare Plant Rank 

CRS Cultural resources specialist 

CSD Community Standards District 

CSHMP California Seismic Hazards Mapping Program 

CSLC California State Lands Commission 

CSM Chlorosulphonated polyethylene 

CSST California Council on Science and Technology 

CSTDM California Statewide Travel Demand Model 

CSULB California State University at Long Beach 

CUPA Certified Unified Program Agency 

CWA Clean Water Act 

CZMA Coastal Zone Management Act 

DBW Division of Boating & Waterways 

DCOR Dos Cuadras Oil Resources 

DDT Dichlorodiphenyltrichloroethane 

DDWEM Division of Drinking Water and Environmental Management 
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DHS Department of Health Services 

DLH Dangerous to Life and Health 

DMMP Dredged Materials Management Plan 

DMR Discharge monitoring report 

DOC California Department of Conservation 

DOE U.S. Department of Energy 

DOF California Department of Finance 

DOGGR Division of Oil, Gas and Geothermal Resources 

DOP Department of Oil Properties (City of Long Beach) 

DOT Department of Transportation 

DPM Diesel particulate matter 

DPP Development and Production Plan 

DPR Department of Parks and Recreation 

DPS Distinct Population Segment 

DSA Division of the State Architect 

DTSC Department of Toxic Substances Control 

DWMA Desert Wildlife Management Area 

DWR Department of Water Resources 

EA Environmental Assessment 

EC Electrical conductivity 

ECP Electronically Controlled Pneumatic Brakes 

EFH Essential Fish Habitat 

EHRA Earthquake Hazards Reduction Act 

EIA Energy Information Administration 

EIR Environmental Impact Report 

EIS Environmental Impact Statement 

EOR Enhanced oil recovery 

EPA U.S. Environmental Protection Agency 

EPCRA Emergency Planning and Community Right-to-Know Act 

EPDM Ethylene propylene diene monomer 

ERPG Emergency Response Planning Guidelines 

ESA Endangered Species Act 

ESHA Environmentally Sensitive Habitat Area 

ESP Energy service provider 

ESU Evolutionarily Significant Unit 

FAA Federal Aviation Administration 

FC Federal Candidate 

FDSYS Federal Digital System 

FE Federal Endangered 

FEIR Final Environmental Impact Report 

FEIS Final Environmental Impact Statement 

FEMA Federal Emergency Management Agency 

FERC Federal Energy Regulatory Commission 

FFS Fitness for service 

FHA Federal Housing Authority 

FHWA Federal Highway Administration 
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FKM Fluoroelastomer 

FLPMA Federal Land Policy and Management Act 

FMMP Farmland Mapping and Monitoring Program 

FMP Fishery Management Plan 

FP Federal Proposed 

FRA Federal Railroad Administration 

FT Federal Threatened 

GAO Government Accountability Office 

GAP Gap Analysis Program 

GCS General Coordinate System 

GHG Greenhouse gas 

GHS Globally Harmonized System of Classification and Labeling of Chemicals 

GIS Geographic Information Systems 

GM Geiger-Muller 

GPS Global positioning system 

GSA Groundwater Sustainability Agency 

GSMBR Golden Shore Marine Biological Reserve 

GSP Gross state product 

GWP Global warming potential 

GWR Ground Water Recharge 

HABS Historic American Building Survey 

HAER Historic American Engineering Record 

HALS Historic American Landscape Survey 

HAP Hazardous air pollutant 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HCD Housing and Community Development 

HCM Highway Capacity Manual 

HCP Habitat conservation plan 

HDD Horizontal directional drilling 

HFC Hydrofluorocarbon 

HHP Hydraulic horsepower 

HMR Hazardous Materials Regulations 

HMTA Hazardous Materials Transportation Act 

HPD Historic Property Directory 

HR House of Representatives 

HRA Health risk assessment 

HRGP High-rate gravel packs 

HSC Health and Safety Code 

HSR Historic Structures Report 

HVHFF High volume hydraulic fracturing fluid 

IC Information Center 

ICU Intersection Capacity Utilization 

IEPR Integrated Energy Policy Report 

IIR Isobutylene isoprene rubber 

IM Instruction Memorandum 

IOU Investor-owned utility 
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IPCC Intergovernmental Panel on Climate Change 

IRP Industry Recommended Practice 

IRSWG Interagency Rail Safety Working Group 

IRWMP Integrated Regional Water Management Plan 

ISOR Initial Statement of Reasons 

ITP Incidental Take Permit 

IUCN International Union for Conservation of Nature 

IWST Interim Well Stimulation Treatment 

KOP Key observation point 

KVP Key viewpoint 

LACDPHS Los Angeles County Department of Public Health 

LACDPW Los Angeles Department of Public Works 

LACEDC Los Angeles County Economic Development Corporation 

LACFCD Los Angeles County Flood Control District 

LACFD Los Angeles County Fire Department 

LACM Los Angeles County Natural History Museum 

LADWP Los Angeles Department of Water and Power 

LARWQCB Los Angeles Regional Water Quality Control Board 

LBNL Lawrence Berkley National Laboratory 

LBU Long Beach Unit 

LBWD Long Beach Water Department 

LCFS Low carbon fuel standard 

LCP Local Coastal Program, or Plan 

LLNL Lawrence Livermore National Laboratory 

LNG Liquefied natural gas 

LOPA Layer of Protection Analysis 

LOS Level of Service 

LPMA Land Policy and Management Act 

LPNF Los Padres National Forest 

LSAA Lake or Streambed Alteration Agreement 

LUD Land Use District 

MAOP Maximum acceptable operating pressure 

MBTA Migratory Bird Treaty Act 

MCF/D Thousand cubic feet per day 

MCL Maximum contaminant level 

MEID Merced Irrigation District 

MID Modesto Irrigation District 

MJ Mega-joule 

MLD Most Likely Descendant 

MLPA Marine Life Protection Act 

MM Moment Magnitude 

MMPA Marine Mammal Protection Act 

MOA Memorandum of Agreement 

MOU Memorandum of Understanding 

MPA Marine protected area 

MRLC Multi-Resolution Land Characteristics 
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MRR Mandatory reporting rule 

MRZ Mineral Resource Zone 

MS4 Municipal Separate Storm Sewer System  

MSDS Material Safety Data Sheet 

MT Metric ton 

MTA Metropolitan Transportation Authority 

MTBE Methy-tert-butylether 

MWD Metropolitan Water District of Southern California 

NAAQS National Ambient Air Quality Standards 

NAGPRA Native American Grave Protection and Repatriation Act 

NAHC Native American Heritage Commission 

NAS National Academy of Science 

NALMA North American Land Mammal Age 

NBMP Nesting Bird Management Plan 

NBR Nitrile butadiene 

NCCP Natural community conservation plan 

NCCPA Natural Community Conservation Planning Act 

NEPA National Environmental Policy Act 

NESHAP National Emission Standards for Hazardous Air Pollutants 

NETL National Energy Technology Laboratory 

NFMA National Forest Management Act 

NFPA National Fire Protection Association 

NFS National Forest System 

NHD National Hydrography Dataset 

NHPA National Historic Preservation Act 

NHS National Highway System 

NHTSA National Highway Traffic Safety Administration 

NIOSH National Institute for Occupational Safety and Health 

NIST National Institute of Standards and Technology 

NLCD National Land Cover Database 

NMFS National Marine Fisheries Service 

NNOC National Nurses Organizing Committee 

NOA Notice of Completion and Availability 

NOAA National Oceanographic and Atmospheric Administration 

NOAM Naturally occurring asbestos materials 

NOI Notice of Intention 

NOP Notice of Preparation 

NORM Naturally occurring radioactive materials 

NOS National Ocean Service 

NOV Notice of violation 

NPDES National Pollutant Discharge Elimination System 

NPL National Priorities List 

NPPA Native Plant Protection Act of 1977 

NPRA National Petrochemical and Refiners Association 

NPS National Park Service 

NR Natural rubber 
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NRC National Research Council 

NRCS Natural Resources Conservation Service 

NRHP National Register of Historic Places 

NSPS New Source Performance Standards 

NSR New source review 

NTSB National Transportation Safety Board 

NTU Nephelometric turbidity unit 

NWIC Northwest Information Center 

NWR National Wildlife Refuge 

NWS National Weather Service 

NWU North Wilmington Unit 

OAL Office of Administrative Law 

OAQPS Office of Air Quality Planning and Standards 

OCS Outer Continental Shelf 

OCSLA Outer Continental Shelf Lands Act 

OEHHA Office of Environmental Health Hazard Assessment 

OES Office of Emergency Services 

OHP Office of Historic Preservation 

OHV Off-highway vehicle 

OPA Oil Pollution Act 

OPGEE Oil Production Greenhouse Gas Emissions Estimator 

OPLA Omnibus Public Lands Management Act 

OPR Office of Planning and Research 

OS Open Space 

OSHA Occupational Safety and Health Administration 

OSLTF Oil Spill Liability Trust Fund 

OSHPD Office of Statewide Health, Planning, and Development 

OSPR Office of Spill Prevention and Response 

PAH Polycyclic aromatic hydrocarbon 

PCB Polychlorinated biphenyl 

PCC Portland Cement Concrete 

PD Planned Development 

PEEK Polyetheretherketone 

PEL Permissible Exposure Limit 

PFB Protected furbearer 

PFC Perfluorocarbon 

PGA Peak horizontal ground acceleration 

PHA Process Hazard Analysis 

PHG Public Health Goal 

PHMSA Pipeline and Hazardous Materials Safety Administration 

PIDS Perimeter Intruder Detection System 

PLO Public Land Order 

PM Particulate matter 

PM10 Respirable particulate matter (less than 10 microns in diameter) 

PM2.5 Fine particulate matter (less than 2.5 microns in diameter) 

PMMA Polymethyl methacrylate 
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PNAS National Academy of Sciences 

POCS Pacific Outer Continental Shelf 

PP Polypropylene 

PPA Pollution Prevention Act 

PPT Parts per thousand 

PPV Peak particle velocity 

PRBO Point Reyes Bird Observatory 

PRC Public Resources Code 

PRG Preliminary Remediation Goal 

PSA Petroleum Safety Authority 

PRMP Paleontological Resource Mitigation Plan 

PRPA Paleontological Resources Protection Act 

PSD Prevention of significant deterioration 

PSI Process Safety Information 

PTC Positive Train Control 

PTFE Polytetrafluoroethylene 

PVC Polyvinyl chloride 

PVDF Polyvinylidenefluoride 

PWL Power Level 

PXP Plains Exploration and Production Co. 

QRA Quantitative Risk Assessment 

RCRA Resource Conservation and Recovery Act 

RHA Reactive Hazard Assessment 

RILP Rincon Island Limited Partnership 

ROG Reactive organic gas 

ROV Remotely operated vehicle 

ROW Right-of-way 

RPS Renewables Portfolio Standard 

RSL Regional Screening Level 

RWQCB Regional Water Quality Control Boards 

SA Special Animal 

SARA Superfund Amendments and Reauthorization Act 

SB Senate Bill 

SC State Candidate 

SCADA Supervisory control and data acquisition 

SCAQMD South Coast Air Quality Management District 

SCB Southern California Bight 

SCCIC South Central Coastal Information Center 

SCCWRP Southern California Coastal Water Research Program 

SDS Safety data sheet 

SCE Southern California Edison 

SDWA Safe Drinking Water Act 

SE State Endangered 

SEA Significant Ecological Area 

SEAB Secretary of Energy Advisory Board 

SEADIP Southeast Area Development and Improvement Plan 
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SEA Significant Ecological Area 

SFM State Fire Marshal 

SFP State Fully Protected 

SGMA Sustainable Groundwater Management Act 

SHC Streets and Highway Code 

SHMA Seismic Hazards Mapping Act 

SHP Seismic Hazards Program 

SHPO State Historic Preservation Officer 

SIO Scripps Institution of Oceanography 

SIP State Implementation Plan 

SJVAPCD San Joaquin Valley Air Pollution Control District 

SMA Special Management Area 

SMARA Surface Mining and Reclamation Act 

SMCL Secondary maximum contaminant level 

SMGB State Mining and Geology Board 

SMUD Sacramento Municipal Utility District 

SP Specific Plan 

SPCC Spill Prevention, Control, and Countermeasures 

SPCCP Spill Prevention, Control, and Countermeasures Plan 

SPE Society of Petroleum Engineers 

SPL Sound Pressure Level 

SR State Route 

SRA State Recreation Area 

SSC Species of Special Concern 

ST State Threatened 

SUPO Surface Use Plan of Operations 

SUP Special Use Permit 

SVA Security Vulnerability Assessment 

SVP Society of Vertebrate Paleontologists 

SWP State Water Project 

SWPPP Storm Water Pollution Prevention Plan 

SWRCB State Water Resources Control Board 

SYP Sustainable Yield Plan 

TAC Toxic air contaminant 

TBACT Toxic Best Available Control Technology 

TCLP Toxicity characteristic leaching procedure 

TCP Traditional Cultural Property 

TDS Total dissolved solids 

TEDX The Endocrine Disruption Exchange 

THPO Tribal Historic Preservation Officer 

THUMS Texaco, Humble, Union, Mobil, Shell 

TID Turlock Irrigation District 

TMDL Total maximum daily load 

TMV Technical monitoring vehicle 

TPH Total petroleum hydrocarbons 

TSCA Toxic Substances Control Act 
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TVD True vertical depth 

TVIC Texaco-Vickers 

TWG Technical working group 

UCMP University of California Museum of Paleontology 

UCPP United Coalition to Protect Panhe 

UIC Underground Injection Control 

U-PVC Unplasticized polyvinyl chloride 

USACE U.S. Army Corps of Engineers 

USCG U.S. Coast Guard 

USDA U.S. Department of Agriculture 

USDOT U.S. Department of Transportation 

USDW Underground Sources of Drinking Water 

USEPA U.S. Environmental Protection Agency 

USFS U.S. National Forest Service 

USFWS U.S. Fish and Wildlife Service 

USGS United States Geological Survey 

UST Underground Storage Tank 

UWCD United Water Conservation District 

UWMP Urban water management plan 

V/C Volume-to-capacity 

VCAPCD Ventura County Air Pollution Control District 

VCWPD Ventura County Watershed Protection District 

VDECS Verified Diesel Emissions Control Strategy 

VERA Voluntary Emission Reduction Agreement 

VISTA Ventura Intercity Service Transit Authority 

VMT Vehicle miles traveled 

VOC Volatile organic compound 

WDR Waste Discharge Requirement 

WEAP Worker Environmental Awareness Program 

WET Whole effluent toxicity 

WL Watch List 

WPD Watershed Protection District 

WQO Water quality objective 

WRD Water Replenishment District of Southern California 

WSA Wide shale average 

WSPA Western States Petroleum Association 

WTU Wilmington Townlot Unit 

YOY Young-of-Year 

ZEI Zone of endangering influence 

ZEV Zero-emission vehicle 

ZNE Zero-net energy 
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19. List of Preparers and Reviewers 

In accordance with State CEQA Guidelines Section 15063(d)(6), Table 19-1 provides a listing of the 
persons who prepared this EIR. Table 19-2 provides a listing of those persons who participated in its 
review and related environmental review process under CEQA. 

Table 19-1. Preparers of the Environmental Impact Report 

Name Degrees and Years of Experience Role and/or EIR Section(s) 

Aspen Environmental Group 

Elizabeth Bagwell PhD Anthropology (Archaeology) 
MA Anthropology (Archaeology) 
BA Anthropology and Creative 
Writing (23 years) 

Principal Investigator, Cultural Resources 

David Beecroft BA Geography and Planning (6 years) Senior Analyst, Geographic Information Systems 

Brewster Birdsall MS Civil Engineering; BS Mechanical 
Engineering (19 years) 

Principal Investigator, Air Quality and Greenhouse Gas 
Emissions; Senior Technical Reviewer 

Heather Blair MS Biology; BS Biology (10 years)  Deputy Project Manager; Senior Technical Reviewer 

Emily Capello MPA Environmental Science and Policy 
BA English Literature and History,  
(12 years) 

Principal Investigator, Alternatives; Senior Analyst, 
Geology, Soils and Mineral Resources; Senior Technical 
Reviewer 

Emily Chitiea BA English (4 years) Technical Editor 

Brady Daniels BS Fisheries and Wildlife Biology 
(15 years) 

Staff Analyst, Geographic Information Systems 

Travis David BA Environmental Studies and Biological 
Science (5 years) 

Staff Analyst, Geographic Information Systems 

Jon Davidson Master of Urban and Regional Planning; 
BA Urban Planning (33 years) 

Principal-In-Charge 

Scott Debauche BS Urban Planning and Design 
Board Certified Environmental Planner 
(18 years) 

Senior Analyst, Environmental Justice, Population and 
Housing, Public Services, Utilities and Service Systems 

Moselle DiPane BA Geography and Natural Resource 
Management (2 years) 

Staff Analyst, Public Participation and Noticing 

Evan Elliott MA Cultural Resources Management 
(Archaeology), BA Anthropology 
(Archaeology) (10 years) 

Senior Analyst, Cultural Resources 

Mariko Falke BA Anthropology (Archaeology) (2 years) Staff Analyst, Cultural Resources 

Andrew Flores Master of Urban and Regional Planning 
BA Politics (8 years) 

Staff Analyst, Other Relevant Statutory Schemes, 
Recreation 

Fritts Golden Master of Regional Planning  
BA Biology (38 years) 

Principal Investigator, Aesthetics; Senior Technical 
Reviewer 

Susanne Huerta Master of Urban Planning 
BA Geography (7 years) 

Senior Analyst, Land Use, Recreation, Alternatives 

Melissa Jordan BA International Studies (Eastern 
Civilizations) (33 years) 

Document Production 

Hedy Koczwara MS Earth Systems; BS Earth Systems,  
(13 years) 

Deputy Project Manager; Principal Investigator, project 
Description; Senior Technical Reviewer 

Anton Kozhevnikov BS Geography 
GIS Professional Certification (17 years) 

Principal Investigator, Geographic Information Systems 
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Table 19-1. Preparers of the Environmental Impact Report 

Name Degrees and Years of Experience Role and/or EIR Section(s) 

Jennifer Lancaster MS Biology, BS Biology (13 years) Senior Analyst, Terrestrial Biological Resources 

Matt Long Master of Environmental Science, Master 
of Public Policy, BA Comparative Literature 
(7 years) 

Senior Analyst, Geographic Information Systems 

Philip Lowe, P.E. Master of Science: Watershed 
Management BS Wildlife Management 
(35 years) 

Surface Water Resources 

Karen Mitchell  Staff Analyst, Cultural Resources 

Amy Morris PhD Environmental Studies (15 years) Senior Analyst, Agriculture and Forestry Resources; 
Senior Technical Reviewer 

Josh Noyer BA Anthropology (Archaeology) (6 years) Staff Analyst, Cultural Resources 

Tracy Popiel MA Geography 
BS Biology (6 years) 

Staff Analyst, Geographic Information Systems 

Kati Simpson BA Geography 
AA Liberal Arts and Sciences (29 years) 

Senior Graphics Production, Document Production 

Mark Tangard BA Geography (41 years) Document Preparation Manager 

Matt Trask BA Science and Investigative Journalism, 
AS Engineering (20 years) 

Senior Technical Reviewer 

Negar Vahidi MA Public Administration 
BA Political Science (18 years) 

Principal Investigator, Environmental Justice, Land Use, 
Population and Housing, Public Services, Utilities and 
Service Systems, Recreation, Other Relevant Statutory 
Schemes; Senior Technical Reviewer 

Carla Wakeman MA Biology, BA Biology (24 years) Senior Analyst, Terrestrial Biological Resources 

Sue Walker MA Physical Geography; BA Physical 
Geography (25 years) 

Project Manager; Principal Author, Senior Technical 
Reviewer  

Scott White MA Biology, BA Biology (27 years)  Principal Investigator, Terrestrial Biological Resources 

Acentech, Inc.   

Ramon Nugent, P.E. B.S., MBA (Project Management), 
BS (Engineering Science) (45 years) 

Principal Investigator, Noise and Vibration  

Applied Earthworks, Inc. 

Carrie Chasteen MS Historic Preservation, BA History/
Political Science (12 years)  

Senior Analyst, Cultural Resources  

Tiffany Clark PhD Anthropology, MA Anthropology, 
AB Biology (17 years) 

Senior Analyst, Cultural Resources 

Heather Clifford MS Geology, BA Art & Photography  
(2 years) 

Staff Analyst, Paleontological Resources 

Jessica DeBusk BS Geology (11 years) Principal Investigator, Paleontological Resources 

Richard Hanes PhD Anthropology, MS Anthropology, 
BS Aerospace Engineering (39 years) 

Senior Analyst, Cultural Resources 

Michael Mirro MA Anthropology, BS Anthropology, 
BS Crop and Soils Environmental 
Science (17 years) 

Senior Analyst, Cultural Resources 

Vanessa Mirro MA Anthropology, BA Anthropology 
(17 years) 

Principal Investigator, Cultural Resources  
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Table 19-1. Preparers of the Environmental Impact Report 

Name Degrees and Years of Experience Role and/or EIR Section(s) 

Everest International Consultants, Inc. 

David Cannon, P.E. MS Civil Engineering, BS Civil Engineering 
(25 years) 

Principal Investigator, Coastal Processes and Marine 
Water Quality 

Ying Poon, P.E. D.Sc. Hydrodynamics and Coastal 
Engineering, MS Water Resources and 
Environmental Engineering (25 years) 

Senior Analyst, Coastal Processes and Marine Water 
Quality 

Kevin Wohlmut, P.E. MS Ocean Engineering, BS Civil 
Engineering (13 years) 

Staff Analyst, Coastal Processes and Marine Water 
Quality 

ECORP Consultants, Inc. 

Danny Heilprin MS Marine Sciences, BA Aquatic 
Biology (28 years) 

Principal Investigator, Coastal and Marine Biological 
Resources, Commercial and Recreational Fisheries 

Devon O’Meara BS Forest Sciences (3 years) Staff Analyst Commercial and Recreational Fisheries 

Iteris, Inc. 

Viggen Davidian, PE  MS Civil Engineering, BS Civil 
Engineering (30 years) 

Principal Investigator, Transportation and Traffic 

Gina Escalante BS City and Regional Planning (6 years) Staff Analyst, Transportation and Traffic 

Shaumik Pal, AICP, PTP Master of Urban Planning and Policy, 
Bachelor of Urban Planning (11 years) 

Senior Analyst, Transportation and Traffic 

Rajat Parashar, PTP Master of Urban Planning, Bachelor of 
Urban Planning (8 years) 

Staff Analyst, Transportation and Traffic 

ioMosaic Corporation 

David Blake MS Chemical Engineering, BS Chemical 
Engineering (25 years) 

Senior Analyst, Risk of Upset/Public and Worker Safety 

Michael A. Marando, P.E. MS Chemical Engineering, BS Chemical 
Engineering (21 years) 

Senior Analyst, Risk of Upset/Public and Worker Safety 

Elena Prats MS Chemical Engineering, BS Chemical 
Engineering (10 years) 

Project Manager, Risk of Upset/Public and Worker Safety 

R. Peter Stickles, P.E. MS Engineering, BS Chemical 
Engineering (50 years) 

Senior Analyst Risk of Upset/Public and Worker Safety 

Ninyo & Moore 

John Jay Roberts, PG, 
CEG 

BS Geological Sciences (36 years) Principal Investigator, Geology, Soils and Mineral 
Resources 

Duane Blamer, PG BS Geological Sciences (22 years) Senior Analyst, Geology, Soils and Mineral Resources 

Sharon Chang BA Music (20 years) Technical Editor, Geology, Soils and Mineral Resources 

Steven Fry, PG BA, MA Geological Sciences (36 years) Senior Analyst, Geology, Soils and Mineral Resources 

Ron Hallum, PG, CEG BS Geology (39 years) Senior Analyst, Geology, Soils and Mineral Resources 

Summer Hansen-Rooks BS Environmental Science (13 years) Senior Analyst, Geology, Soils and Mineral Resources 

Jesse Lahman BA Geography – Emph: Physical 
Geography (10 years) 

Geographic Information Systems Analyst, Geology, Soils 
and Mineral Resources 

Andrew Luong B.S. in Environmental Engineering 
(1 year) 

Staff Analyst, Geology, Soils and Mineral Resources 

Derek Magnuson, PG MA Earth & Planetary Science; 
BA Geology (4 years) 

Staff Analyst, Geology, Soils and Mineral Resources 

Lee Morris, RG BS Geology, BS Business (30 years) Senior Analyst, Geology, Soils and Mineral Resources 

David Richter BA Geography (30 years) Senior Analyst, Geology, Soils and Mineral Resources 

Michael Rogers, PG, 
CEG 

BS Geology (23 years) Senior Analyst, Geology, Soils and Mineral Resources 
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Table 19-1. Preparers of the Environmental Impact Report 

Name Degrees and Years of Experience Role and/or EIR Section(s) 

Todd Groundwater 

Phyllis Stanin MS Environmental Management, 
BS Geology (35 years) 

Principal Investigator, Groundwater Resources 

William Motzer PhD Geology, MS Geology, BS Geology 
(36 years)  

Principal Investigator, Hazards and Hazardous Materials 

Liz Elliott MS Hydrologic Sciences, BA Earth and 
Environmental Sciences (16 years) 

Senior Analyst, Groundwater Resources, Hazards and 
Hazardous Materials 

Sally McCraven MS Environmental Management, 
BS Geology (34 years) 

Senior Analyst, Groundwater Resources 

Kate White MS Civil Engineering, BS Agricultural 
Engineering (27 years) 

Senior Analyst, Groundwater Resources 

Iris Priestaf PhD Geography, MA Geography, 
BA Geography (30 years) 

Senior Technical Reviewer, Technical Editor 

Amber Ritchie MS Hydrogeology, BS Geology (2 years) Staff Analyst, Geographic Information Systems 

Alain Boutefeu BA Geography (23 years) Staff Analyst, Geographic Information Systems 

 

Table 19-2. Environmental Impact Reviewers and Participants in the Environmental Review Process 

Name Agency or Organization Title 

California Department of Conservation 

Mark Nechodom California Department of Conservation Director 

Jason Marshall California Department of Conservation Chief Deputy Director 

James Pierce California Department of Conservation Senior Staff Counsel 

Bruce Reeves California Department of Conservation Chief Counsel 

Justin Turner California Department of Conservation Senior Staff Counsel 

California Department of Conservation, Division of Oil, Gas and Geothermal Resources (DOGGR) 

Steve Bohlen California Department of Conservation, DOGGR State Oil and Gas Supervisor 

Pat Habel California Department of Conservation, DOGGR District Deputy (District 3) 

Vincent Agusiegbe California Department of Conservation, DOGGR Senior Oil and Gas Engineer 

Tim Boardman California Department of Conservation, DOGGR District Deputy (District 5) 

Daniel Dudak California Department of Conservation, DOGGR District Deputy (District 1) 

Marilu Habel California Department of Conservation, DOGGR Supervising Oil and Gas Engineer 

Rob Habel California Department of Conservation, DOGGR Technical Program Manager 

Bruce Hesson California Department of Conservation, DOGGR District Deputy (District 2) 

Emily Reader California Department of Conservation, DOGGR Senior Oil and Gas Engineer 

Dan Wermiel California Department of Conservation, DOGGR District Deputy (District 4) 

Mike Woods California Department of Conservation, DOGGR Senior Oil and Gas Engineer 

California Department of Conservation, Division of Land Resource Protection 

John Lowrie California Department of Conservation, Division of 
Land Resource Protection 

Assistant Director 

California Natural Resources Agency 

Saul Gomez California Natural Resources Agency Special Assistant for Oil, Gas and 
Geothermal Resources 

Liane Randolph California Natural Resources Agency Special Counsel to the Secretary 
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Table 19-2. Environmental Impact Reviewers and Participants in the Environmental Review Process 

Name Agency or Organization Title 

Remy, Moose, Manley 

Jim Moose Remy, Moose, Manley Senior Partner 

Elizabeth Sarine Remy, Moose, Manley Associate 

Sabrina Teller Remy, Moose, Manley Partner 

The following State agencies also participated in the review of this Draft EIR: 

 California Ocean Protection Council 

 California Air Resources Board 

 State Water Resources Control Board 

 California Department of Fish and Wildlife 

 California Department of Toxics Substances Control 
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Appendix A: 
Oil and Gas Glossary of Terms 

— A — 

Accumulation — A pool of petroleum locally confined by subsurface geologic features.(c) 

Acid Fracture — To part or open fractures in limestone formations by using fluid under hydraulic 
pressure.(b) (See also Fracture Acidizing). 

Acidize — (1) To treat formations with acid for the purpose of increasing production.(b) (2) A well 
stimulation technique used to increase the flow of oil and gas from a well.(a) 

Acid Stimulation — A well stimulation method using acid.(b) (See Acidize). 

Annular Pressure — The pressure in the annular space of a well bore.(b) (See Annulus). 

Annular Blowout Preventor — A well control device, usually installed above the ram preventers, that 
forms a seal in the annular space between the pipe and well bore or, if no pipe is present, over the well 
bore itself.(b) 

Annulus — The space around a pipe in a well bore, sometimes termed the annular space.(a) 

American Petroleum Institute (API) — A trade association and standards organization that represents 
the interests of the oil and gas industry. It offers publications regarding standards, recommended 
practices, and other industry related information.(b) 

API Gravity — A measure of how heavy or light a petroleum liquid is compared to water. If API gravity is 
greater than 10, the liquid petroleum it is lighter than, and floats on water; if less than 10, it is heavier 
than water and sinks. It is used to compare the relative densities of petroleum liquids.(c) (See also Heavy 
Oil and Light Crude). 

API Well Number — A unique number assigned to each oil and gas well in the United States. An API 
Number is comprised of four parts: State Code; County Code; Well Code; and, Wellbore Code. An optional 
extension code may also be attached.(a) 

Aquifer — A formation, group of formations, or part of a formation that contains sufficient saturated 
permeable material to yield significant quantities of water to wells and springs.(c)  

Artificial Lift — Any method used to raise oil to the surface after a well ceases to flow.(b) 

Assessment Unit — A volume of rock within the Total Petroleum System that encompasses fields, 
discovered and undiscovered, sufficiently homogeneous in terms of geology, exploration strategy and 
risk characteristics to constitute a single population of field characteristics with respect to criteria used 
for resource assessment.(c) 

— B — 

Barrel (bbl) — A measure of volume for petroleum products in the United States. One barrel is the 
equivalent of 42 Unites States gallons, or 0.15899 cubic meters (9,702 cubic inches).(b) 

Barrels of Oil Equivalent (BoE) — A unit of petroleum volume in which the gas part is expressed in terms 
of its energy equivalent in barrels of oil.(c) 
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Bitumen — A generic term applied to natural inflammable substances of variable color, hardness, and 
volatility, composed principally of a mixture of hydrocarbons substantially free from oxygenated bodies.(c) 

British Thermal Unit (Btu) — The amount of heat needed to raise the temperature of 1 pound of water 
by 1 degree Fahrenheit. The Btu is a convenient measure by which to compare the energy content of 
various fuels.(c) 

— C — 

Cambrian — A period in the geologic time scale that spans from approximately 570 to 505 million years 
ago.(c) 

Carbon — A naturally abundant nonmetallic element that occurs in many inorganic and in all organic 
compounds, exists freely as graphite and diamond and as a constituent of coal, limestone, and petroleum, 
and is capable of chemical self-bonding to form an enormous number of chemically, biologically, and 
commercially important molecules.(c) 

Carbon Dioxide — A colorless, odorless, incombustible gas, present in the atmosphere and formed 
during respiration, usually obtained from coal, coke, or natural gas by combustion, from carbohydrates 
by fermentation, by reaction of acid with limestone or other carbonates, or naturally from springs.(c) 

Carrier Fluid — A base fluid into which additives, such as proppant, gel, and chemicals, are mixed to 
form a hydraulic fracturing fluid.(a) (See Acid Fracturing, Hydraulic Fracturing, Proppant). 

Chemical Abstracts Service (CAS) — A division of the American Chemical Society, whose objective is to 
find, collect and organize publicly disclosed substance information.(a) 

CAS Number — A unique number assigned by the CAS that identifies a chemical substance or molecular 
structure.(a) 

Casing — Pipe placed in an oil or gas well to: (1) prevent the wall of the hole from caving in; (2) prevent 
movement of fluids from one geologic formation to another; and, (3) provide a means of maintaining 
control of formation fluids and pressure as the well is drilled.(a) 

Casing String — Pipe that lines a well after it has been drilled. It is formed from sections of tube that 
have been screwed together.(a) 

Cement Casing — To fill the annulus between the casing and wall of the hole with cement to support 
the casing and prevent fluid migration between permeable zones.(b) 

Cementing — The application of a liquid slurry of cement and water to various points inside or outside 
the casing.(b) 

Chemical Flooding — A method of improved oil recovery in which chemicals dissolved in water are 
pumped into a reservoir through injection wells to mobilize oil left behind after primary or secondary 
recovery and to move it toward production wells.(b) 

Coal — A readily combustible black or brownish-black rock whose composition, including inherent 
moisture, consisting of more than 50 percent by weight and more than 70 percent by volume of carbona-
ceous material. It is formed from plant remains that have been compacted, hardened, chemically 
altered, and metamorphosed by heat and pressure over geologic time.(c) 

Coalbed Gas — (See Coalbed Methane). 
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Coalbed Methane (CBM) — A form of natural gas generated by and extracted from coal beds. In recent 
decades it has become an important source of energy in the United States and other countries.(c) 

Completion Fluid — Low-solids fluid or drilling mud used when a well is being completed. It is selected 
not only for its ability to control formation pressure, but also for the properties that minimize formation 
damage.(b) 

Conductor Casing — Generally, the first string of casing in a well. It may be lowered into a hole drilled 
into the formations near the surface and cemented in place; it may be driven into the ground by a 
special pile driver. Its purpose is to prevent the soft formations near the surface from caving in and to 
conduct drilling mud from the bottom of the hole to the surface when drilling starts. (Also known as 
“conductor pipe” and “drive pipe.”)(a) 

Continuous Oil and Gas Accumulations — Oil and gas resources that are commonly regional in extent, 
have diffuse boundaries, and are not buoyant in a column of water. Continuous accumulations have very 
low matrix permeabilities, do not have obvious seals and traps, are in close proximity to source rocks, 
are abnormally pressured, and have relatively low recovery factors. Included in the category of continuous 
accumulations are hydrocarbons that occur in tight sand reservoirs, shale reservoirs, basin-centered 
reservoirs, fractured reservoirs, and coal beds.(c) 

Continuous Oil Accumulation — An oil resource that is dispersed throughout a geologic formation rather 
than existing as discrete, localized occurrence, such as those in conventional accumulations. Unconventional 
resources often require special technical drilling and recovery methods.(c) (See also Conventional Oil and 
Gas Accumulation, Reservoir, Unconventional Oil and Gas Accumulation).  

Conventional Oil and Gas Accumulation — Discrete oil and gas resources with well-defined hydrocarbon-
water contacts and are buoyant in a column of water. Conventional accumulations commonly have 
relatively high matrix permeabilities, have obvious seals and traps, and have relatively high recovery 
factors.(c) (See also Continuous Oil Accumulation, Reservoir, Unconventional Oil and Gas Accumulation). 

Crude Oil — (1) Unrefined liquid petroleum. It ranges in API gravity from 9° to 55° and in color from 
yellow to black.(b) (2) A mixture of liquid hydrocarbons that exists in natural underground reservoirs as 
distinguished from refined oils manufactured from it. Does not include liquid hydrocarbons produced 
from tar sand, gilsonite, oil shale, or coal.(c) (See also Oil) 

— D — 

Density — The mass or weight of a substance per unit volume. For instance, the density of a drilling mud 
may be 10 pounds per gallon, 74.8 pounds/cubic foot, or 1,198.2 kilograms/cubic meter. Specific gravity, 
relative density, and API gravity are other units of density.(b) 

Deposit — A mineral or ore designation for the natural occurrence of a useful mineral or ore in sufficient 
extent and degree of concentration to invite exploration and extraction.(c) 

Directional Drilling — The intentional deviation of a wellbore from a vertical direction. Although wellbores 
are normally drilled vertically, it is sometimes necessary or advantageous to drill at an angle from the 
vertical. Controlled directional drilling makes it possible to reach subsurface areas laterally remote from 
the point where the bit enters the earth.(b) Also known as horizontal drilling or slant drilling. (See also 
Straight Hole Drilling). 
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Discovered — Hydrocarbons whose location and quantity are known or estimated from specific geologic 
evidence are known as “discovered” resources. Discovered resources include known resources, unproved 
reserves, and proved reserves depending upon economic, technical, contractual, or regulatory criteria.(c) 
(See also Reserves, Possible; Reserves, Probable; Reserves, Proved; Resources; Technically Recoverable; 
Undiscovered). 

Displacement Fluid — In well cementing, the fluid, usually drilling mud or salt water, that is pumped 
into the well after the cement is pumped into it to force the cement out of the casing and into the 
annulus.(b) 

Dissolved Gas — Natural gas that is in solution with crude oil in a reservoir.(b) 

Drilling Fluid — Fluid circulated in a well hole during the drilling process, one function of which is to lift 
cuttings out of the wellbore and to the surface. It also serves to cool the drilling bit and to counteract 
downhole formation pressure.(b) 

— E — 

Economically Recoverable Resources — Hydrocarbon resources that are part of the assessed technically 
recoverable resources for which the costs of finding, development, and production, including a return to 
capital, can be recovered by production revenues at a given price.(c) 

Enhanced Oil Recovery — Injection of steam, gas, or other chemical compounds into hydrocarbon 
reservoirs to stimulate the production of usable oil beyond what is possible through natural pressure, 
water injection, and pumping at the wellhead.(c) 

Evaluation Log — A continuous log (graph) created by running a sonic transmitter and receiver down a 
well to determine the quality of the cement bond between the casing and the geologic formations 
surrounding a well.(a) 

— F — 

Faults (Active/Inactive) — Active faults are those that have moved in recent geologic time and are 
currently under stress; inactive faults are those that have not moved in the recent past and are under 
little or no stress.(a) 

Federally Owned Offshore Areas — Federal offshore jurisdiction begins at three nautical miles from the 
established baseline for the coastline of the United Stated and extends to an outer limit of 200 nautical 
miles. However, Texas and the Gulf Coast of Florida have proprietary interest in a submerged belt of 
land, nine geographic miles wide, extending seaward along their respective coastlines. Hydrocarbon 
resource assessments in federally owned offshore areas are typically done by the Bureau of Ocean Energy 
Management (BOEM).(c) For the purposes of oil and gas exploration and development, Federally Owned 
Offshore Areas may also be referred to as Federal Waters or the Outer Continental Shelf. (See State 
Waters). 

Field — An accumulation, pool, or group of pools of hydrocarbons or other mineral resources that are 
subsurface. A hydrocarbon field consists of a reservoir with trapped hydrocarbons covered by an 
impermeable sealing rock, or trapped by hydrostatic pressure.(c) 

Fire Flooding — A thermal recovery method in which the oil in the reservoir is ignited, the heat vaporizes 
lighter hydrocarbons and water and pushes the warmed oil toward a producing well. Also called in situ 
combustion.(b) (See Thermal Recovery). 
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Flaring — Gas disposed of by burning in flares, usually at oil and gas production sites or at gas processing 
plants.(d) 

Flowing Well — A well that produces oil or gas by its own reservoir pressure rather than by use of artificial 
means (such as pumps).(b) 

Fluid Flowback Volume — The amount of fluid that returns to the surface of a well after hydraulic fracture 
stimulation. The flowback can occur for days and weeks after hydraulic fracture stimulation.(a) 

Fluid Injection — Injection of gases or liquids into a reservoir to force oil toward and into producing 
wells.(b) 

Fluid Rate — The rate fluid flows into or out of a well; measured in units of volume or velocity per unit 
of time.(a) 

Formation — A body of rock strata, of intermediate rank in the hierarchy of lithostratigraphic units, 
which is unified with respect to adjacent strata by consisting dominantly of a certain lithologic type, or 
by possessing other unifying lithologic features.(c) 

Formation Fluid — Fluid (such as gas, oil, or water) that exists in a subsurface formation.(b) 

Formation Gas — Gas initially produced from an underground reservoir.(b) 

Formation Pressure — The force exerted by fluids or gas in a formation, recorded in the hole at the level 
of the formation with the well shut in. Also called reservoir pressure or shut-in bottomhole pressure.(b) 

Formation Testing — The gathering of pressure data and fluid samples from a formation to determine 
its production potential before choosing a completion method.(b) 

Formation Water — (1) The water originally in place in a formation. (2) Any water that resides in the 
pore spaces of a formation.(b) 

Fossil — Any remains, trace, or imprint of a plant or animal that has been preserved in the Earth's crust 
since some past geologic or prehistoric time. Fossils are found in sedimentary rocks.(c) 

Fossil Fuel — A general term for any hydrocarbon that may be used for fuel: chiefly oil, natural gas, and 
coal.(c) 

Fracture — A crack or crevice in a formation, either natural or induced.(b) (See Hydraulic Fracturing). 

Fracture Acidizing — A procedure by which acid is forced into a formation under pressure high enough 
to cause the formation to crack. The acid acts on certain kinds of formations, usually carbonates, to 
increase the permeability of the formation. Also called acid fracturing.(b) (See also Acid Fracturing, Carrier 
Fluid, Hydraulic Fracturing, Proppant). 

Fracture Pressure — The pressure at which a formation will break down, or fracture.(b) 

Fracturing Fluid — Fluid, such as water, oil, or acid, used in hydraulic fracturing. The fluid carries propping 
agents that hold open the formation cracks after hydraulic pressure dissipates.(b) (See Acid Fracturing, 
Carrier Fluid, Hydraulic Fracturing, Proppant).  
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— G — 

Gas — Also referred to as natural gas, a naturally occurring hydrocarbon gas mixture consisting primarily 
of methane with up to 20 percent of other hydrocarbons as well as impurities in varying amounts.(c) 
Under Public Resources Code Section 3007of Division 3, Chapter 1, “Gas” means any natural hydrocarbon 
gas coming from the earth.(e) (See also Natural Gas). 

Gas Hydrates — Naturally occurring “ice-like” combinations of natural gas and water that have the 
potential to provide an immense resource of natural gas from the world’s oceans and polar regions. Gas 
hydrates are known to be widespread in permafrost regions and beneath the sea in sediments of outer 
continental margins. It is generally accepted that the volume of natural gas contained in the world's gas 
hydrate accumulations greatly exceeds that of known gas reserves.(c) 

Gas Injection — The injection of gas into a reservoir to maintain formation pressure by gas drive and to 
reduce the rate of decline of the original reservoir drive. One type of gas injection uses gas that does not 
mix (is not miscible) with the oil. Examples of these gases include natural gas, nitrogen, and flue gas. 
Another type uses gas that does mix (is miscible) with the oil. The gas may be naturally miscible or 
become miscible under high pressure. Examples of miscible gases include propane, methane enriched 
with other light hydrocarbons, methane under high pressure, and carbon dioxide under pressure. 
Frequently, water is also injected in alternating steps with the gas.(b) (See also Injection Well, Oil and Gas 
Well, Service Well) 

Gas Lift — The process of raising or lifting fluid from a well by injecting gas down the well through tubing 
or through the tubing-casing annulus. Injected gas aerates the fluid to make it exert less pressure than 
the formation does; the resulting higher formation pressure forces the fluid out of the wellbore. Gas 
may be injected continuously or intermittently, depending on the producing characteristics of the well 
and the arrangement of the gas-lift equipment.(b) 

Gas:Oil Ratio — The ratio of gas to oil (in cubic feet per barrel) in a hydrocarbon accumulation. Gas:Oil 
Ratios are calculated by using volumes of gas and oil at surface conditions.(c) 

Gas Reservoir — A subsurface accumulation of hydrocarbons primarily in the gas phase that is contained 
in porous or fractured rock formations. A gas accumulation is defined by the United States Geological 
Service as having a gas:oil ratio of 20,000 cubic feet per barrel or greater.(c) 

Gas Well — A well that primarily produces gas. Legal definitions of a gas well vary among states.(b) (See 
also Oil and Gas Well, Well). 

Gas Zone — A formation or horizon of a well from which gas may be produced.(b) (See also Oil Zone, 
Productive Horizon). 

Gravel Packing — A method of well completion in which a slotted or perforated liner, often wire-wrapped, 
is placed in the well and surrounded by gravel. If open hole, the well is sometimes enlarged by 
underreaming at the point where the gravel is packed. The mass of gravel excludes sand from the 
wellbore but allows continued production.(b) 

— H — 

Heavy Oil — Any type of crude oil which does not flow easily. It is referred to as "heavy" because its 
density or specific gravity is higher than that of light crude oil. Heavy oil has been defined as any liquid 
petroleum with an API gravity less than 20°.(c) (See also Light Crude). 

Horizontal Drilling — See Directional Drilling. 
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Hydrate — (1) Of or relating to water or other liquid in motion. (2) Operated, moved, or effected by 
water or liquid.(b) 

Hydraulic Fluid — A liquid of low viscosity (such as light oil) that is used in systems actuated by liquid 
(such as the brake system in a car).(b) 

Hydraulic Force — Force resulting from pressure on water or other hydraulic fluid.(b) 

Hydraulic Fracturing — An operation in which a specially blended liquid is pumped down a well and into 
a formation under pressure high enough to cause the formation to fracture, forming passages through 
which oil and/or gas can flow into the wellbore.(b)  

Hydrostatic Pressure — The pressure which is exerted on a portion of a column of water as a result of 
the weight of the fluid above it.(c) 

— I — 

Injection Gas — (1) A high-pressure gas injected into a formation to maintain or restore reservoir 
pressure. (2) Gas injected in gas-lift operations.(b) 

Injection Water — Water that is introduced into a reservoir to help drive hydrocarbons to a producing 
well.(b) 

Injection Well — (1) A well through which fluids are injected into an underground stratum to increase 
reservoir pressure and to displace oil. Injection wells are also referred to as Input Wells.(b) (2) Pursuant 
to Section 3205.2(d) of Public Resources Code Division 3, Chapter 1, a Class II Commercial Wastewater 
Disposal Well is a well that is used to dispose of oil field wastewater for a fee and that is regulated by 
DOGGR pursuant to Public Resources Code Chapter 1 and Subpart F, commencing with Section 147.250 
of Part 147, of Title 40 of the Code of Federal Regulations.(e) (See also Oil and Gas Well, Service Well, 
Well) 

In-Place Resources — Those quantities of petroleum resources that are estimated, as of a given date, to 
be contained in known accumulations prior to production. The quantity which can be commercially 
produced or mined, may be significantly less than the volumes estimated to be in place.(c) 

— L — 

Light Crude — Liquid petroleum that has a low density and flows freely at room temperature. It has a 
low viscosity, low specific gravity, and high API gravity due to the presence of a high proportion of light 
hydrocarbon fractions.(c) (See also Heavy Oil). 

Lithology — The description of rocks, especially in hand specimen and in outcrop, on the basis of 
characteristics such as color, mineralogical composition, and grain size.(c) 

— M — 

Marginal Resources — An oil or gas resource for which the economics of the field are barely able to cover 
the costs of production.(c) 

Mechanical Integrity — The measure of a well’s casing, tubing, packer and cement to contain fluids 
traveling up and down the well without the fluids leaking into surrounding geologic formations.(a) 
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Methane — A colorless, odorless gas, the simplest paraffin hydrocarbon (formula CH4). It is the principal 
constituent of natural gas and is also found associated with crude oil. Methane is a greenhouse gas in 
the atmosphere because it absorbs long-wavelength radiation from the earth's surface.(c) 

— N — 

Natural Gas — A highly compressible, highly expansible mixture of hydrocarbons with a low specific 
gravity and occurring naturally in a gaseous form. Hydrocarbons that exist as a gas or vapor at ordinary 
pressure and temperature. Methane is the most important, but ethane, propane, and others may be 
present. Common impurities include nitrogen, carbon dioxide, and hydrogen sulfide. Natural gas may 
occur alone or associated with oil.(c) (See also Gas). 

Natural Gas Basin — A depressed area in the earth's crust, of tectonic origin, in which sediments have 
accumulated and natural gas has been generated and/or accumulated, and/or migrated.(c) 

Natural Gas Field — A region or area that possesses or is characterized by natural gas.(c) 

Natural Gas Liquids — Those hydrocarbons in natural gas that are separated from the gas as liquids 
through the process of absorption, condensation, adsorption, or other methods in gas processing or 
cycling plants. Natural gas liquids include natural gas plant liquids (primarily ethane, propane, butane, 
and isobutane) and lease condensate (primarily pentanes produced from natural gas at lease separators 
and field facilities).(c) 

Natural Gas Play — The active exploration or leasing of land for natural gas.(c) 

Non-Freshwater Fluids — Water with total dissolved solids (TDS) of greater than 3,000 parts-per-million 
(ppm) or any other fluid used in oil and gas production including hydraulic fracturing fluids.(a) 

— O — 

Oil — (1) A naturally occurring complex liquid hydrocarbon, which after distillation and removal of 
impurities yields a range of combustible fuels, petrochemicals, and lubricants.(c) (2) Under Public Resources 
Code Section 3006 of Division 3, Chapter 1, “Oil” includes petroleum, and “Petroleum” includes oil.(e) 
(See also Crude Oil, Petroleum). 

Oil Field — The surface area overlying an oil reservoir or reservoirs. The term usually includes not only 
the surface area, but also the reservoir, the wells, and the production equipment.(b) Pursuant to Public 
Resources Code Section 3227.6(a) of Division 3, Chapter 1, a “Field” means the same general surface area 
which is underlain, or reasonably appears to be underlain, by one or more pools. (See also Pool, Reservoir). 

Oil and Gas Basin — A region in which oil and gas of known or possible economic value occurs within a 
basinal structure.(c) 
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Oil and Gas Well — A “Well” means any oil or gas well or well for the discovery of oil or gas; any well on 
lands producing or reasonably presumed to contain oil or gas; any well drilled for the purpose of injecting 
fluids or gas for stimulating oil or gas recovery, repressuring or pressure maintenance of oil or gas 
reservoirs, or disposing of waste fluids from an oil or gas field; any well used to inject or withdraw gas 
from an underground storage facility; or any well drilled within or adjacent to an oil or gas pool for the 
purpose of obtaining water to be used in production stimulation or repressuring operations.(e) Under 
Public Resources Code Division 3, Section 3008, oil and gas wells can be categorized as prospect wells, 
exploratory wells, active observation wells, active wells, idle wells, and long-term idle wells. Under Public 
Resources Code Division 3, oil and gas wells may also be categorized as deserted wells, idle-deserted 
wells, acute orphan wells, five-year idle wells, hazardous wells, and abandoned wells.(e) (See also Gas 
Well, Injection Well, Service Well, Well). 

Oil Reservoir — A subsurface accumulation of hydrocarbons composed primarily of oil that is contained 
in porous or fractured rock formations. An oil accumulation is defined by the United States Geological 
Survey as having a gas:oil ratio of less than 20,000 cubic feet per barrel.(c) (See also Pool). 

Oil Sands — A combination of clay, sand, water, and bitumen, that contain heavy black viscous oil. Oil 
sands can be mined and processed to extract the oil-rich bitumen, which is then refined into oil. The 
bitumen in oil sands cannot be pumped from the ground in its natural state; instead, oil sand deposits 
are mined, usually using strip mining or open pit techniques, or the oil is extracted by underground 
heating with additional upgrading.(c) 

Oil sands are synonymous with oil shale, which is a kerogen-bearing, finely laminated brown or black 
sedimentary rock that will yield liquid or gaseous hydrocarbons upon distillation. Oil shale, despite the 
name, does not actually contain oil, but rather a type of organic matter called kerogen, a precursor of oil 
that is converted to a type of crude oil when heated to about 450 to 500° Centigrade.(c) (See also Shale, 
Shale Gas, Shale Oil) 

Oil Shale — See Oil Sands. 

Oil Well — A well from which oil is obtained.(b) (See also Injection Well, Oil and Gas Well, Service Well, 
Well). 

Oil Zone — A formation or horizon of a well from which oil may be produced. An oil zone is usually 
immediately under a gas zone and on top of the water zone if all three fluids are present and segregated.(b) 
(See also Gas Zone, Productive Horizon). 

Open Formation — A petroleum-bearing rock with good porosity and permeability.(b) 

Outer Continental Shelf — See Federally Owned Offshore Areas. 

— P — 

Packer Fluid — A liquid, usually salt water or oil, but sometimes mud, used in a well when a packer is 
between the tubing and the casing. Packer fluid must be heavy enough to shut off the pressure of the 
formation being produced, and should not stiffen or settle out of suspension over long periods of time, 
and must be non-corrosive.(b) 

Packer Squeeze Method — A squeeze cementing method in which a packer is set to form a seal between 
the working string (the pipe down which cement is pumped) and the casing. Another packer or a cement 
plug is set below the point to be squeeze-cemented. By setting packers, the squeeze point is isolated 
from the rest of the well.(b) 
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Perforate — To pierce holes in the casing and cement of a well to allow formation fluids, such as oil and 
gas, to enter into the well and to allow fluids to be injected into a geologic formation. Perforating is 
accomplished using a perforating gun, or perforator.(a) 

Perforated Interval — A section of well casing that has been perforated during a hydraulic fracturing 
operation.(a) 

Permeability — The quantification of how easily fluids, such as oil, gas, and water, flow through the 
pore spaces in a geologic formation and into the wellbore.(a) 

Petroleum — (1) A substance occurring naturally in the earth in a solid, liquid, or gaseous state and 
composed mainly of mixtures of chemical compounds of carbon and hydrogen, with or without other 
nonmetallic elements such as sulfur, oxygen, and nitrogen. In some cases, especially in the measurement 
of oil and gas, “petroleum” refers only to oil, a liquid hydrocarbon, and does not include natural gas or 
gas liquids such as propane and butane.(b) (2) A general term for all naturally-occurring hydrocarbons, 
whether gaseous, liquid, or solid.(c) (See also Oil, Crude Oil) 

Porosity — (1) The condition of being porous (such as a rock formation). (2) The ratio of the volume of 
empty space to the volume of solid rock in a formation, indicating how much fluid a rock can hold.(b) 

Poisson’s Ratio — A mechanical property that can be used to predict the direction in which fractures 
will occur in a given geologic formation. When a geologic formation is compressed in one direction, it 
tends to expand in the other two directions perpendicular to the direction of compression. This 
phenomenon is called the Poisson effect.(a) 

Pool — An underground reservoir containing, or appearing at the time of determination to contain, a 
common accumulation of crude petroleum oil or natural gas or both. Each zone of a general structure 
which is separated from any other zone in the structure is considered to be a separate pool.(e) (See also 
Oil Field, Reservoir). 

Preflush — (1) An injection of water prior to chemical flooding that is used to induce reservoir conditions 
favorable to the surfactant solution by adjusting reservoir salinity and reducing ion concentrations. A 
preflush may also be used to obtain advance information on reservoir flow patterns. (2) Fluid injected 
prior to an acid solution pumped into a well in an acid-stimulation treatment; sometimes called a 
“Spearhead.”(b) 

Pressure Depletion — A method of producing a gas reservoir that is not associated with a water drive. 
Gas is removed and reservoir pressure declines until all the recoverable gas has been expelled.(b) 

Primary Recovery — The first stage of oil production in which natural reservoir drives are used to 
recover oil, although some form of artificial lift may be required to exploit declining reservoir drives.(b) 
(See also Secondary Recovery, Tertiary Recovery). 

Produced Water — A term used to describe the water that is produced along with crude oil and gas.(c) 

Production — (1) The phase of oil and gas development that entails bringing well fluids to the surface 
and separating them and storing, gauging, and otherwise preparing them for commercial product and 
delivery. (2) The amount of oil or gas produced in a given period.(b) 

Production Casing — The last casing set in a well though which oil and gas are extracted.(a) 

Production Facility — Any equipment attendant to oil and gas production or injection operations 
including, but not limited to, tanks, flowlines, headers, gathering lines, wellheads, heater treaters, pumps, 
valves, compressors, injection equipment, and pipelines that are not under the jurisdiction of the 
California State Fire Marshal pursuant to Section 51010 of the State Government Code.(e) 
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Productive Horizon — Formation layers known to contain oil or gas in quantity great enough for 
commercial production.(a) (See also Gas Zone, Oil Zone, Reservoir). 

Projected Fracture Height Growth — The projected length of fractures in a given formation that occur 
when a formation is hydraulically fractured.(a) 

Proppant — A granular substance (sand grains, crushed walnut shells, aluminum pellets, or other material) 
that is carried in suspension by fracturing fluid. Proppant keeps fractures open in a formation when 
fracturing fluid is withdrawn after a fracture treatment.(a) (See also Carrier Fluid, Fracturing Fluid, Hydraulic 
Fracturing). 

Propping Agent — Synonymous with Proppant. 

Proved Reserves — Those quantities of petroleum which, by analysis of geological and engineering data, 
can be estimated with reasonable certainty to be commercially recoverable, from a given date forward, 
from known reservoirs and under current economic conditions, operating methods, and government 
regulations.(c) 

Province — A geologic or geomorphic province is a spatial entity with common geologic or geomorphic 
attributes. A province may include a single dominant structural element such as a basin or a fold belt or 
a number of contiguous related elements.(c) 

— R — 

Refracturing — Fracturing a formation again.(b) 

Reserve Growth — The increase in estimated volumes of oil and natural gas that can be recovered from 
existing fields and reservoirs through time. Most reserve growth results from delineation of new reservoirs, 
field extensions, or improved recovery techniques thereby improving efficiency, and recalculation of 
reserves due to changing economic and operating conditions.(c) (See also Reserves). 

Reserves — Those quantities of petroleum anticipated to be commercially recoverable by application of 
development projects to known accumulations from a given date forward under defined conditions. 
Reserves must further satisfy four criteria: they must be discovered, recoverable, commercial, and 
remaining (as of the evaluation date) based on the development project(s) applied.(c) (See also Reserves, 
Possible; Reserves, Probable; Reserves, Proved; Resources; Unproved Reserves). 

Reserves, Possible — Those unproved reserves which analysis of geological and engineering data suggests 
are less likely to be recoverable than probable reserves (a probability of 10 to 50 percent). (c) (See also 
Reserves, Probable; Reserves, Proved; Unproved Reserves). 

Reserves, Probable — Those unproved reserves which analysis of geological and engineering data 
suggests are more likely than not to be recoverable (a probability of greater than 50 percent).(c) (See also 
Reserves, Possible; Reserves, Proved; Unproved Reserves). 

Reserves, Proved — Those quantities of petroleum which, by analysis of geological and engineering data, 
can be estimated with reasonable certainty (a probability of 90 percent or greater) to be commercially 
recoverable, from a given date forward, from known reservoirs and under current economic conditions, 
operating methods, and government regulations.(c) (See also Reserves, Possible; Reserves, Probable; 
Unproved Reserves). 
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Reservoir — A subsurface, porous, permeable or naturally fractured rock body in which oil or gas have 
accumulated. Most reservoir rocks are limestones, dolomites, sandstones, or a combination of these. 
The four basic types of hydrocarbon reservoirs are oil, volatile oil, dry gas, and gas condensate. An oil 
reservoir generally contains three fluids: gas; crude oil; and water, with oil the dominant product. In a 
typical oil reservoir, these fluids become vertically segregated because of their different densities. Gas, 
the lightest, occupies the upper part of the reservoir rocks; water, the lower part; and crude oil, the 
intermediate section. In addition to its occurrence as a cap or in solution, gas may accumulate 
independently of the oil; if so, the reservoir is called a gas reservoir. Associated with the gas, in most 
instances, are salt water and some oil. Volatile oil reservoirs are exceptional in that during early 
production they are mostly productive of light oil plus gas, but, as depletion occurs, production can 
become almost totally completely gas. Volatile oils are usually good candidates for pressure maintenance, 
which can result in increased reserves. In the typical dry gas reservoir natural gas exists only as a gas and 
production is only gas plus fresh water that condenses from the flow stream reservoir. In a gas condensate 
reservoir, the hydrocarbons may exist as a gas, but, when brought to the surface, some of the heavier 
hydrocarbons condense and become a liquid.(b) (See also Continuous Oil Accumulation, Conventional Oil 
and Gas Accumulation, Pool, Oil Field, Gas Zone, Oil Zone, Productive Horizon, Source Rock, Unconventional 
Oil and Gas Accumulation). 

Reservoir Drive — See Reservoir Drive Mechanism. 

Reservoir Drive Mechanism — The process in which reservoir fluids are caused to flow out of the reservoir 
rock and into a wellbore by natural energy. Gas drive depends on the fact that, as the reservoir is produced, 
pressure is reduced, allowing the gas to expand and provide the principal driving energy. Water drive 
reservoirs depend on water and rock expansion to force the hydrocarbons out of the reservoir and into 
the wellbore. Also called natural drive energy.(b) 

Reservoir Oil — Oil in place in the reservoir; retained in a reservoir as residual gas saturation is an inverse 
function of the pressure, due to the physics of gas.(b) 

Reservoir Pressure — The average pressure within a reservoir at any given time.(b) 

Reservoir Rock — A permeable rock that may contain oil or gas in appreciable quantity and through 
which petroleum may migrate.(b) 

Resources — Those quantities of petroleum (both conventional and unconventional) occurring naturally 
within the earth's crust and include both discovered and undiscovered accumulations.(b) (See also Reserves; 
Reserves, Possible; Reserves, Probable; Reserves, Proved). 

Resource Assessment — The process by which one estimates the location, amounts, and production of 
a resource. The United States Geological Survey assesses undiscovered, technically recoverable resources.(c) 
(See also Resources, Reserves; Reserves, Possible; Reserves, Probable; Reserves, Proved). 

— S — 

Sand — An abrasive material composed of small quartz grains formed from the disintegration of pre-
existing rocks.(b) 

Sand Consolidation — Any one of several methods by which the loose, unconsolidated grains of a producing 
formation are made to adhere to prevent a well from producing sand but permit it to produce oil and 
gas.(b) 
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Sandstone — A sedimentary rock composed of individual mineral grains of rock fragments between 
0.06 and 2 millimeters (0.002 and 0.079 inches) in diameter and cemented together by silica, calcite, 
iron oxide, etc.(b) 

Seal — A geologic feature that inhibits the mixing or migration of fluids and gases between adjacent 
geologic units. A seal is typically a rock unit or a fault; it can be a top seal, inhibiting upward flow of 
buoyant fluids, or a lateral seal, inhibiting the lateral flow of buoyant fluids.(c) Seals are also referred to 
as a Cap Rocks or Capping Rocks. 

Seal Formation — The confining rock unit within the carbon dioxide storage assessment unit. The seal 
formation is a rock unit that sufficiently overlies the storage formation and where, managed properly, 
has a capillary entrance pressure low enough to effectively inhibit the upward buoyant flow of liquids or 
gases.(c) 

Secondary Recovery — The first improved recovery method of any type applied to a reservoir to produce 
oil not recoverable by primary recovery methods.(b) (See also Primary Recovery, Tertiary Recovery). 

Sedimentary Basin — A sedimentary basin refers to any geological feature exhibiting subsidence and 
consequent infilling by sediments.(c) 

Service Well — (1) A nonproducing well used for injecting liquid or gas into the reservoir for enhanced 
recovery. (2) A saltwater disposal well or a water supply well.(b) (See also Injection Well, Oil and Gas Well, 
Well). 

Shale — A fine-grained sedimentary rock composed mostly of consolidated clay or mud. Shale is the most 
frequently occurring sedimentary rock.(b) (See also Oil Sands, Oil Shale). 

Shale Gas — Shale gas refers to natural gas that can be generated and trapped within shale units. (c) 
(See also Shale, Oil Sands), 

Shale Oil — Shale oil refers to liquid petroleum that can be generated and trapped within shale units.(c) 
(See also Oil Sands, Oil Shale). 

Shut In — To close the valves on a well so that it ceases production of oil and gas or the injection of fluids 
into the surrounding geologic formation.(a) 

Slant Drilling — See Directional Drilling. 

Slurry — A mixture of cement and water that is pumped into a well to harden. Once hardened, it supports 
the well casing and provides a seal in the wellbore to prevent migration of underground fluids. Slurry 
can also be a mixture in which solids are suspended in a liquid.(a) 

Slurry Rate — The injection rate of volume of slurry per time.(a) 

Source Rock — Rocks containing relatively large amounts of organic matter that is transformed into 
hydrocarbons.(c) (See also Pool, Reservoir, Reserves). 

State Waters — Waters along the Pacific Ocean extending from the mean high tide line to three miles 
offshore are considered “State Waters” and fall under the jurisdiction and management of the State 
Lands Commission.(c) (See also Federally Owned Offshore Areas).  
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Steam Flooding — A thermal oil and gas recovery method in which steam is injected into a reservoir 
through injection wells and driven toward production wells. The steam reduces the viscosity of crude oil, 
causing it to flow more freely. The heat vaporizes lighter hydrocarbons; as they move ahead of the steam, 
they cool and condense into liquids that dissolve and displace crude oil. The steam provides additional 
gas drive. This method is also used to recover viscous oils. The techniques is also called Continuous Steam 
Injection or Steam Drive.(b) Consistent with Section 3157(b) of Pubic Resources Code Division 3, steam 
flooding is not considered to be a well stimulation treatment.(e) (See also Thermal Recovery, Well 
Stimulation Treatment). 

Straight Hole Drilling — A well hole that is drilled vertically. The total well hole angle is restricted, and 
the hole does not change direction rapidly.(b) (See also Directional Drilling). 

Structural Basin — A large-scale structural formation of strata formed by tectonic down warping. 
Structural basins may be sedimentary basins, which are aggregations of sediment that filled a depression; 
however, many structural basins were formed by tectonic events after the sedimentary units were 
deposited.(c) 

Sour Gas — Natural gas containing significant amounts of hydrogen sulfide (H2S). Natural gas is usually 
considered sour if there are more than 5.7 milligrams of H2S per cubic meter of natural gas, which is 
equivalent to approximately 4 parts per million by volume under standard temperature and pressure. 
(See also Sweet Crude) 

Surface Casing — The well casing that isolates freshwater zones during the drilling and oil production 
phases of an oil and gas well.(a) 

Surface Injection Pressures — The pressure of a fluid being injected into a well, measured at the surface.(a) 

Surface Pipe — The first string of casing (after the conductor casing) that is set in a well. It varies in length 
from a few hundred to several thousand feet.(a) 

Sweet Crude — Petroleum is considered "sweet" if it contains less than 0.5 percent sulfur compared to a 
higher level of sulfur in “sour” crude oil. Sweet crude oil contains small amounts of hydrogen sulfide and 
carbon dioxide.(c) (See also Sour Gas) 

— T — 

Tar Sands — See Oil Sands.  

Technically Recoverable — Those resources producible using currently available technology and industry 
practices. The United States Geological Survey is the only provider of publicly available estimates of 
undiscovered technically recoverable oil and gas resources.(c) (See also Discovered; Reserves; Reserves, 
Possible; Reserves, Probable; Reserves, Proved; Resources; Undiscovered). 

Tectonic — Pertaining to the structure of the earth's crust.(c) 

Tertiary Recovery — The use of any improved recovery method to remove additional oil after secondary 
recovery.(c) (See also Primary Recovery, Secondary Recovery).  

Thermal Recovery — A type of improved recovery in which heat is introduced into a reservoir to lower 
the viscosity of heavy oils and to facilitate their flow into producing wells. The producing zone may be 
heated by injecting steam (steam drive) or by injecting air and burning a portion of the oil in place (in situ 
combustion).(b) Consistent with Section 3157(b) of Pubic Resources Code Division 3, thermal recovery is 
not considered to be a well stimulation treatment.(e) (See also Steam Flooding, Well Stimulation 
Treatment). 
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Tight Formation — A petroleum- or water-bearing formation of relatively low porosity and permeability.(c) 
The Monterey Shale Basins and Plays are considered Tight Formations. (See also Hydraulic Fracturing, Tight 
Gas, Tight Sand, Well Stimulation Treatment). 

Tight Gas — Natural gas trapped in a highly mixed mineralogy sandstone, shale, or limestone formation 
which has very low permeability and porosity. While conventional natural gas accumulations, once drilled, 
contain gas that can usually be extracted quite readily and easily, a great deal more effort, including 
hydraulic fracturing, has to be applied to produce gas from a tight formation. (c) (See also Hydraulic 
Fracturing, Tight Formation, Tight Sand, Well Stimulation Treatment). 

Tight Sand — A sand or sandstone formation with low permeability.(c) (See also Hydraulic Fracturing, Tight 
Formation, Tight Gas, Well Stimulation Treatment). 

Total Dissolved Solids (TDS) — The total amount of solids, such as minerals, salts, or metals that are 
dissolved in a given volume of water.(a) 

Total Petroleum System (TPS) — The essential elements (source, reservoir, seal, and overburden rocks) 
and processes (generation, migration, accumulation and trap formation), as well as all genetically related 
petroleum that occur in seeps, shows, and accumulations (discovered and undiscovered) whose 
provenance is a “pod” or closely related “pods” of active source rock.(c) 

Trapping — The physical and geochemical processes by which injected carbon dioxide is retained in the 
subsurface.(c) 

True Vertical Depth — The vertical distance from a point in the well (usually the current or final depth) 
to the surface.(a) 

Tubing — A small-diameter pipe that is run inside well casing to serve as a conduit for the passage of oil 
and gas to the surface. Tubing can be a permanent or temporary part of the well bore.(a) 

Tubing Strings — The entire length of tubing in a well.(a) 

— U — 

Unconsolidated Formation — A loosely arranged, apparently unstratified section of rock.(b) 

Unconsolidated Sandstone — A sand formation in which individual grains do not adhere to one another. 
If an unconsolidated sandstone produces oil or gas, it will produce sand as well if not controlled or 
corrected.(b) 

Unconventional Oil and Gas Accumulation — A "continuous” or "unconventional" oil accumulation means 
that the oil and/or gas resource is dispersed throughout an entire geologic formation(s) rather than 
existing as discrete, localized occurrences, such as those in conventional accumulations. Unconventional 
resources often require special technical drilling and recovery methods, such as hydraulic fracturing. (c) 
(See also Continuous Oil Accumulation, Conventional Oil and Gas Accumulation, Reservoir). 

Undiscovered — Oil and gas resources postulated, on the basis of geologic knowledge and theory, to 
exist outside of known fields or accumulations. Included also are resources from undiscovered pools 
within known fields to the extent that they occur within separate plays.(c) (See also Discovered; Reserves, 
Possible; Reserves, Probable; Reserves, Proved; Resources; Technically Recoverable). 
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Unproved Reserves — Unproved reserves are based on geologic and/or engineering data similar to that 
used in estimates of proved reserves; but technical, contractual, economic, or regulatory uncertainties 
preclude such reserves being classified as proved.(c) (See also Discovered; Reserves, Possible; Reserves, 
Probable; Reserves, Proved; Resources; Technically Recoverable, Undiscovered). 

— V — 

Volatile — Readily vaporizable.(c) 

— W — 

Water Well — A well drilled to obtain a fresh water supply to support drilling and production operations 
or to obtain a water supply to be used in connection with an enhanced recovery program. (b) (See also 
Well). 

Well — The hole made by a drilling bit, which can be open, cased, or both. Wells holes may also be called 
Boreholes, Holes, or Well Bores.(a) 

Well Stimulation Treatment — Any treatment of a well designed to enhance oil and gas production or 
recovery by increasing the permeability of the formation. Well stimulation treatments include, but are 
not limited to, hydraulic fracturing treatments and acid well stimulation treatments. Well stimulation 
treatments do not include steam flooding, water flooding, or cyclic steaming and do not include routine 
well cleanout work, routine well maintenance, routine removal of formation damage due to drilling, 
bottom hole pressure surveys, or routine activities that do not affect the integrity of the well or the 
formation.(e) (See also Acidize, Continuous Oil Accumulation, Conventional Oil and Gas Accumulation, 
Fracture Acidizing, Hydraulic Fracturing, Permeability, Unconventional Oil and Gas Accumulation, 
Reservoir). 

— Y — 

Young’s Modulus — A term used in drilling, it is a measure of the stiffness of elastic of a geologic formation, 
defined as the ratio of the stress along an axis over the strain along that axis. Young’s Modulus can help 
determine how wide fractures are likely to be in a formation that will be hydraulically fractured.(a) 
 

Sources of Definitions 

(a) California Department of Conservation.  Hydraulic Fracturing: Glossary of Terms & Processes.  [Online]:  http://www.
conservation.ca.gov/index/Pages/glossary-frk.aspx.  Accessed July, 2014. 

(b) United States Department of Labor, Occupational Health and Safety Administration.  Oil and Gas Well Drilling and 
Servicing eTool.  [Online]: https://www.osha.gov/SLTC/etools/oilandgas/index.html.  Accessed July, 2014. 

(c) United Stated Geological Survey.  Energy Glossary & Acronym List.  [Online]:  http://energy.usgs.gov/GeneralInfo/
HelpfulResources/EnergyGlossary.aspx.  Accessed July, 2014. 

(d) United States Energy Information Administration.  Definitions, Sources and Explanatory Notes.  [Online]:  
http://www.eia.gov/dnav/ng/tbldefs/ng_prod_sum_tbldef2.asp.  Accessed July, 2014. 

(e) California Laws for Conservation of Petroleum and Gas.  (Public Resources Code Division 3, Section 3000 et seq.).  
April 26, 1939, as amended 2014. 

http://www.conservation.ca.gov/index/Pages/glossary-frk.aspx
http://www.conservation.ca.gov/index/Pages/glossary-frk.aspx
https://www.osha.gov/SLTC/etools/oilandgas/index.html
http://energy.usgs.gov/GeneralInfo/HelpfulResources/EnergyGlossary.aspx
http://energy.usgs.gov/GeneralInfo/HelpfulResources/EnergyGlossary.aspx
http://www.eia.gov/dnav/ng/tbldefs/ng_prod_sum_tbldef2.asp
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Appendix B  
Text of Senate Bill Number 4 (Chapter 313)  
(As Revised in 2014) 

An act to amend Sections 3213, 3215, 3236.5, and 3401 of, and to add Article 3 (commencing with 
Section 3150) to Chapter 1 of Division 3 of, the Public Resources Code, and to add Section 10783 to the 
Water Code, relating to oil and gas.  

[Approved by  Governor  September 20, 2013.  Filed with Secretary of State  September 20, 2013. ] 

LEGISLATIVE COUNSEL'S DIGEST 

SB 4, Pavley. Oil and gas: well stimulation. 

(1) Under existing law, the Division of Oil, Gas, and Geothermal Resources in the Department of 
Conservation, or the division, regulates the drilling, operation, maintenance, and abandonment of oil 
and gas wells in the state. The State Oil and Gas Supervisor, or supervisor, supervises the drilling, 
operation, maintenance, and abandonment of wells and the operation, maintenance, and removal or 
abandonment of tanks and facilities related to oil and gas production within an oil and gas field 
regarding safety and environmental damage. Existing law requires an operator of a well, before 
commencing the work of drilling the well, to obtain approval from the supervisor or district deputy. 
Existing law requires the owner or operator of a well to keep, or cause to be kept, a careful and accurate 
log, core record, and history of the drilling of the well. Within 60 days after the date of cessation of 
drilling, rework, or abandonment operations, the owner or operator is required to file with the district 
deputy certain information, including the history of work performed. Under existing law, a person who 
violates any prohibition specific to the regulation of oil or gas operations is guilty of a misdemeanor. 

This bill would define, among other things, the terms well stimulation treatment, hydraulic fracturing, 
and hydraulic fracturing fluid. The bill would require the Secretary of the Natural Resources Agency, on 
or before January 1, 2015, to cause to be conducted, and completed, an independent scientific study on 
well stimulation treatments, including acid well stimulation and hydraulic fracturing treatments. The bill 
would require an owner or operator of a well to record and include all data on acid treatments and well 
stimulation treatments, as specified. The bill would require the division, in consultation with the 
Department of Toxic Substances Control, the State Air Resources Board, the State Water Resources 
Control Board, the Department of Resources Recycling and Recovery, and any local air districts and 
regional water quality control boards in areas where well stimulation treatments may occur, on or 
before January 1, 2015, to adopt rules and regulations specific to well stimulation, including governing 
the construction of wells and well casings and full disclosure of the composition and disposition of well 
stimulation fluids, and would authorize the division to allow well stimulation treatments if specific 
conditions are met. The bill would require an operator to apply for a permit, as specified, with the 
supervisor or district deputy, prior to performing a well stimulation treatment of a well and would 
prohibit the operator from either conducting a new well stimulation treatment or repeating a well 
stimulation treatment without a valid, approved permit. The bill would prohibit the approval of a permit 
application that is incomplete. The bill would require the division, within 5 business days of issuing a 
permit to commence a well stimulation treatment, to provide a copy to specific boards and entities and 
to post the permit on a publicly accessible portion of its Internet Web site. The bill would provide that 
the well stimulation treatment permit expires one year from the date that a permit is issued. The bill 
would require the division to perform random periodic spot check inspections during well stimulation 
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treatments, as specified. The bill would require the Secretary of the Natural Resources Agency to notify 
various legislative committees on the progress of the independent scientific study on well stimulation 
and related activities, as specified, until the study is completed and peer reviewed by independent 
scientific experts. The bill would require the operator to provide a copy of the approved well stimulation 
treatment permit to specified tenants and property owners at least 30 days prior to commencing a well 
stimulation treatment. The bill would require the operator to provide notice to the division at least 72 
hours prior to the actual start of a well stimulation treatment in order for the division to witness the 
treatment. The bill would require the supplier, as defined, of the well stimulation treatment to provide 
to the operator, within 30 days following the conclusion of the treatment, certain information regarding 
the well stimulation fluid. The bill would require the operator, within 60 days of the cessation of a well 
stimulation treatment, to post or cause to have posted on an Internet Web site accessible to the public 
specified information on the well stimulation fluid, as specified. The bill would require the division to 
commence a process to develop an Internet Web site for operators to report specific information 
related to well stimulation treatments and would require the Internet Web site to be operational no 
later than January 1, 2016. The bill would authorize the division to direct reporting to an alternative 
Internet Web site, as prescribed, and would require the division to obtain the data reported to the 
alternative Internet Web site and make it available to the public, as specified. The bill would provide 
that where the division shares jurisdiction over a well with a federal entity, the division’s rules and 
regulations apply in addition to all applicable federal law and regulations. The bill would require a 
supplier claiming trade secret protection for the chemical composition of additives used in a well 
stimulation treatment to disclose the composition to the division, in conjunction with a well stimulation 
treatment permit application, as specified, but would, with certain exceptions, prohibit those with 
access to the trade secret from disclosing it. Because this bill would create a new crime, it would impose 
a state-mandated local program. 

(2) Under existing law, a person who violates certain statutes or regulations relating to oil and gas well 
operations is subject to a civil penalty not to exceed $25,000 for each violation. 

This bill would make persons who violate specified provisions relating to well stimulation treatments 
subject to a civil penalty of not less than $10,000 and not to exceed $25,000 per day per violation. 

(3) Existing law imposes an annual charge upon each person operating or owning an interest in an oil or 
gas well in respect to the production of the well which charge is payable to the Treasurer for deposit 
into the Oil, Gas, and Geothermal Administrative Fund. Existing law further requires that specific 
moneys from charges levied, assessed, and collected upon the properties of every person operating or 
owning an interest in the production of a well to be used exclusively, upon appropriation, for the 
support and maintenance of the department charged with the supervision of oil and gas operations. 

This bill would allow the moneys described above to be used for all costs associated with (A) well 
stimulation treatments, including scientific studies required to evaluate the treatment, inspections, and 
any air and water quality sampling, monitoring, and testing performed by public entities, and (B) the 
costs of the State Water Resources Control Board and the regional water quality control boards in 
carrying out specific responsibilities relating to well stimulation and groundwater monitoring, as 
specified. 

This bill would require the supervisor, on or before January 1, 2016, and annually thereafter, to transmit 
to the Legislature and make available publicly a comprehensive report on well stimulation in the 
exploration and production of oil and gas resources in the state. 
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(4) Existing law, the Groundwater Quality Monitoring Act of 2001, requires the State Water Resources 
Control Board to integrate existing monitoring programs and design new program elements, as 
necessary, to establish a comprehensive monitoring program capable of assessing each groundwater 
basin in the state through direct and other statistically reliable sampling approaches. 

This bill would require the state board, on or before July 1, 2015, to develop a groundwater monitoring 
model criteria, as specified, to be implemented either on a well-by-well basis or on a regional scale, on 
how to conduct appropriate monitoring on individual oil and gas wells subject to a well stimulation 
treatment in order to protect all waters designated for beneficial uses and prioritize the monitoring of 
groundwater that is or has the potential to be a source of drinking water. 

(5)The California Constitution requires the state to reimburse local agencies and school districts for 
certain costs mandated by the state. Statutory provisions establish procedures for making that 
reimbursement. 

This bill would provide that no reimbursement is required by this act for a specified reason. 

Digest Key 

 Vote: MAJORITY   Appropriation: NO   Fiscal Committee: YES   Local Program: YES   

-------------------------------------------------------------------------------- 

Bill Text 

The people of the State of California do enact as follows: 

SECTION 1. The Legislature finds and declares all of the following: 

(a) The hydraulic fracturing of oil and gas wells in combination with technological advances in oil and gas 
well drilling are spurring oil and gas extraction and exploration in California. Other well stimulation 
treatments, in addition to hydraulic fracturing, are also critical to boosting oil and gas production. 

(b) Insufficient information is available to fully assess the science of the practice of hydraulic fracturing 
and other well stimulation treatment technologies in California, including environmental, occupational, 
and public health hazards and risks. 

(c) Providing transparency and accountability to the public regarding well stimulation treatments, 
including, but not limited to, hydraulic fracturing, associated emissions to the environment, and the 
handling, processing, and disposal of well stimulation and related wastes, including from hydraulic 
fracturing, is of paramount concern. 

(d) The public disclosure of chemical information required by this act ensures that potential public 
exposure to, and dose received from, well stimulation treatment fluid chemicals can be reasonably 
discerned. 

(e) The Legislature encourages the use or reuse of treated or untreated water and produced water for 
well stimulation treatments and well stimulation treatment-related activities. 

SEC. 2.  Article 3 (commencing with Section 3150) is added to Chapter 1 of Division 3 of the Public 
Resources Code, to read: 
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Article  3. Well Stimulation 

3150.  “Additive” means a substance or combination of substances added to a base fluid for purposes of 
preparing well stimulation treatment fluid which includes, but is not limited to, an acid stimulation 
treatment fluid or a hydraulic fracturing fluid. An additive may, but is not required to, serve additional 
purposes beyond the transmission of hydraulic pressure to the geologic formation. An additive may be 
of any phase and includes proppants. 

3151. “Base fluid” means the continuous phase fluid used in the makeup of a well stimulation treatment 
fluid, including, but not limited to, an acid stimulation treatment fluid or a hydraulic fracturing fluid. The 
continuous phase fluid may include, but is not limited to, water, and may be a liquid or a hydrocarbon or 
nonhydrocarbon gas. A well stimulation treatment may use more than one base fluid. 

3152.  “Hydraulic fracturing” means a well stimulation treatment that, in whole or in part, includes the 
pressurized injection of hydraulic fracturing fluid or fluids into an underground geologic formation in 
order to fracture or with the intent to fracture the formation, thereby causing or enhancing, for the 
purposes of this division, the production of oil or gas from a well. 

3153.  “Well stimulation treatment fluid” means a base fluid mixed with physical and chemical additives, 
which may include acid, for the purpose of a well stimulation treatment. A well stimulation treatment 
may include more than one well stimulation treatment fluid. Well stimulation treatment fluids include, 
but are not limited to, hydraulic fracturing fluids and acid stimulation treatment fluids. 

3154.  “Proppants” means materials inserted or injected into the underground geologic formation that 
are intended to prevent fractures from closing. 

3155.  “Supplier” means an entity performing a well stimulation treatment or an entity supplying an 
additive or proppant directly to the operator for use in a well stimulation treatment. 

3156.  “Surface property owner” means the owner of real property as shown on the latest equalized 
assessment roll or, if more recent information than the information contained on the assessment roll is 
available, the owner of record according to the county assessor or tax collector. 

3157. (a) For purposes of this article, “well stimulation treatment” means any treatment of a well 
designed to enhance oil and gas production or recovery by increasing the permeability of the formation. 
Well stimulation treatments include, but are not limited to, hydraulic fracturing treatments and acid 
well stimulation treatments. 

(b) Well stimulation treatments do not include steam flooding, water flooding, or cyclic steaming and do 
not include routine well cleanout work, routine well maintenance, routine removal of formation damage 
due to drilling, bottom hole pressure surveys, or routine activities that do not affect the integrity of the 
well or the formation. 

3158.  “Acid well stimulation treatment” means a well stimulation treatment that uses, in whole or in 
part, the application of one or more acids to the well or underground geologic formation. The acid well 
stimulation treatment may be at any applied pressure and may be used in combination with hydraulic 
fracturing treatments or other well stimulation treatments. Acid well stimulation treatments include 
acid matrix stimulation treatments and acid fracturing treatments. Acid matrix stimulation treatments 
are acid treatments conducted at pressures lower than the applied pressure necessary to fracture the 
underground geologic formation. 
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3159.  “Flowback fluid” means the fluid recovered from the treated well before the commencement of 
oil and gas production from that well following a well stimulation treatment. The flowback fluid may 
include materials of any phase. 

3160. (a) On or before January 1, 2015, the Secretary of the Natural Resources Agency shall cause to be 
conducted, and completed, an independent scientific study on well stimulation treatments, including, 
but not limited to, hydraulic fracturing and acid well stimulation treatments. The scientific study shall 
evaluate the hazards and risks and potential hazards and risks that well stimulation treatments pose to 
natural resources and public, occupational, and environmental health and safety. The scientific study 
shall do all of the following: 

(1) Follow the well-established standard protocols of the scientific profession, including, but not limited 
to, the use of recognized experts, peer review, and publication. 

(2) Identify areas with existing and potential conventional and unconventional oil and gas reserves 
where well stimulation treatments are likely to spur or enable oil and gas exploration and production. 

(3) (A) Evaluate all aspects and effects of well stimulation treatments, including, but not limited to, the 
well stimulation treatment, additive and water transportation to and from the well site, mixing and 
handling of the well stimulation treatment fluids and additives onsite, the use and potential for use of 
nontoxic additives and the use or reuse of treated or produced water in well stimulation treatment 
fluids, and flowback fluids and the handling, treatment, and disposal of flowback fluids and other 
materials, if any, generated by the treatment. Specifically, the potential for the use of recycled water in 
well stimulation treatments, including appropriate water quality requirements and available treatment 
technologies, shall be evaluated. Well stimulation treatments include, but are not limited to, hydraulic 
fracturing and acid well stimulation treatments. 

(B) Review and evaluate acid matrix stimulation treatments, including the range of acid volumes applied 
per treated foot and total acid volumes used in treatments, types of acids, acid concentration, and other 
chemicals used in the treatments. 

(4) Consider, at a minimum, atmospheric emissions, including potential greenhouse gas emissions, the 
potential degradation of air quality, potential impacts on wildlife, native plants, and habitat, including 
habitat fragmentation, potential water and surface contamination, potential noise pollution, induced 
seismicity, and the ultimate disposition, transport, transformation, and toxicology of well stimulation 
treatments, including acid well stimulation fluids, hydraulic fracturing fluids, and waste hydraulic 
fracturing fluids and acid well stimulation in the environment. 

(5)  Identify and evaluate the geologic features present in the vicinity of a well, including the well bore, 
that should be taken into consideration in the design of a proposed well stimulation treatment. 

(6) Include a hazard assessment and risk analysis addressing occupational and environmental exposures 
to well stimulation treatments, including hydraulic fracturing treatments, hydraulic fracturing 
treatment-related processes, acid well stimulation treatments, acid well stimulation treatment-related 
processes, and the corresponding impacts on public health and safety with the participation of the 
Office of Environmental Health Hazard Assessment. 

(7) Clearly identify where additional information is necessary to inform and improve the analyses. 

(b) (1) (A) On or before January 1, 2015, the division, in consultation with the Department of Toxic 
Substances Control, the State Air Resources Board, the State Water Resources Control Board, the 
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Department of Resources Recycling and Recovery, and any local air districts and regional water quality 
control boards in areas where well stimulation treatments, including acid well stimulation treatments 
and hydraulic fracturing treatments may occur, shall adopt rules and regulations specific to well 
stimulation treatments. The rules and regulations shall include, but are not limited to, revisions, as 
needed, to the rules and regulations governing construction of wells and well casings to ensure integrity 
of wells, well casings, and the geologic and hydrologic isolation of the oil and gas formation during and 
following well stimulation treatments, and full disclosure of the composition and disposition of well 
stimulation fluids, including, but not limited to, hydraulic fracturing fluids, acid well stimulation fluids, 
and flowback fluids. 

(B) The rules and regulations shall additionally include provisions for an independent entity or person to 
perform the notification requirements pursuant to paragraph (6) of subdivision (d), for the operator to 
provide for baseline and followup water testing upon request as specified in paragraph (7) of subdivision 
(d). 

(C) (i) In order to identify the acid matrix stimulation treatments that are subject to this section, the 
rules and regulations shall establish threshold values for acid volume applied per treated foot of any 
individual stage of the well or for total acid volume of the treatment, or both, based upon a quantitative 
assessment of the risks posed by acid matrix stimulation treatments that exceed the specified threshold 
value or values in order to prevent, as far as possible, damage to life, health, property, and natural 
resources pursuant to Section 3106. 

(ii) On or before January 1, 2020, the division shall review and evaluate the threshold values for acid 
volume applied per treated foot and total acid volume of the treatment, based upon data collected in 
the state, for acid matrix stimulation treatments. The division shall revise the values through the 
regulatory process, if necessary, based upon the best available scientific information, including the 
results of the independent scientific study pursuant to subparagraph (B) of paragraph (3) of subdivision 
(a). 

(2) Full disclosure of the composition and disposition of well stimulation fluids, including, but not limited 
to, hydraulic fracturing fluids and acid stimulation treatment fluids, shall, at a minimum, include: 

(A) The date of the well stimulation treatment. 

(B) A complete list of the names, Chemical Abstract Service (CAS) numbers, and maximum 
concentration, in percent by mass, of each and every chemical constituent of the well stimulation 
treatment fluids used. If a CAS number does not exist for a chemical constituent, the well owner or 
operator may provide another unique identifier, if available. 

(C) The trade name, the supplier, concentration, and a brief description of the intended purpose of each 
additive contained in the well stimulation treatment fluid. 

(D) The total volume of base fluid used during the well stimulation treatment, and the identification of 
whether the base fluid is water suitable for irrigation or domestic purposes, water not suitable for 
irrigation or domestic purposes, or a fluid other than water. 

(E) The source, volume, and specific composition and disposition of all water, including, but not limited 
to, all water used as base fluid during the well stimulation treatment and recovered from the well 
following the well stimulation treatment that is not otherwise reported as produced water pursuant to 
Section 3227. Any repeated reuse of treated or untreated water for well stimulation treatments and 
well stimulation treatment-related activities shall be identified. 
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(F) The specific composition and disposition of all well stimulation treatment fluids, including waste 
fluids, other than water. 

(G) Any radiological components or tracers injected into the well as part of, or in order to evaluate, the 
well stimulation treatment, a description of the recovery method, if any, for those components or 
tracers, the recovery rate, and specific disposal information for recovered components or tracers. 

(H) The radioactivity of the recovered well stimulation fluids. 

(I) The location of the portion of the well subject to the well stimulation treatment and the extent of the 
fracturing or other modification, if any, surrounding the well induced by the treatment. 

(c) (1) Through the consultation process described in paragraph (1) of subdivision (b), the division shall 
collaboratively identify and delineate the existing statutory authority and regulatory responsibility 
relating to well stimulation treatments and well stimulation treatment-related activities of the 
Department of Toxic Substances Control, the State Air Resources Board, any local air districts, the State 
Water Resources Control Board, the Department of Resources Recycling and Recovery, any regional 
water quality control board, and other public entities, as applicable. This shall specify how the respective 
authority, responsibility, and notification and reporting requirements associated with well stimulation 
treatments and well stimulation treatment-related activities are divided among each public entity. 

(2) On or before January 1, 2015, the division shall enter into formal agreements with the Department of 
Toxic Substances Control, the State Air Resources Board, any local air districts where well stimulation 
treatments may occur, the State Water Resources Control Board, the Department of Resources 
Recycling and Recovery, and any regional water quality control board where well stimulation treatments 
may occur, clearly delineating respective authority, responsibility, and notification and reporting 
requirements associated with well stimulation treatments and well stimulation treatment-related 
activities, including air and water quality monitoring, in order to promote regulatory transparency and 
accountability. 

(3) The agreements under paragraph (2) shall specify the appropriate public entity responsible for air 
and water quality monitoring and the safe and lawful disposal of materials in landfills, include trade 
secret handling protocols, if necessary, and provide for ready public access to information related to 
well stimulation treatments and related activities. 

(4) Regulations, if necessary, shall be revised appropriately to incorporate the agreements under 
paragraph (2). 

(d) (1) Notwithstanding any other law or regulation, prior to performing a well stimulation treatment on 
a well, the operator shall apply for a permit to perform a well stimulation treatment with the supervisor 
or district deputy. The well stimulation treatment permit application shall contain the pertinent data the 
supervisor requires on printed forms supplied by the division or on other forms acceptable to the 
supervisor. The information provided in the well stimulation treatment permit application shall include, 
but is not limited to, the following: 

(A) The well identification number and location. 

(B) The time period during which the well stimulation treatment is planned to occur. 

(C) A water management plan that shall include all of the following: 
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(i) An estimate of the amount of water to be used in the treatment. Estimates of water to be recycled 
following the well stimulation treatment may be included. 

(ii) The anticipated source of the water to be used in the treatment. 

(iii) The disposal method identified for the recovered water in the flowback fluid from the treatment 
that is not produced water included in the statement pursuant to Section 3227. 

(D) A complete list of the names, Chemical Abstract Service (CAS) numbers, and estimated 
concentrations, in percent by mass, of each and every chemical constituent of the well stimulation fluids 
anticipated to be used in the treatment. If a CAS number does not exist for a chemical constituent, the 
well owner or operator may provide another unique identifier, if available. 

(E) The planned location of the well stimulation treatment on the well bore, the estimated length, 
height, and direction of the induced fractures or other planned modification, if any, and the location of 
existing wells, including plugged and abandoned wells, that may be impacted by these fractures and 
modifications. 

(F) A groundwater monitoring plan. Required groundwater monitoring in the vicinity of the well subject 
to the well stimulation treatment shall be satisfied by one of the following: 

(i) The well is located within the boundaries of an existing oil or gas field-specific or regional monitoring 
program developed pursuant to Section 10783 of the Water Code. 

(ii) The well is located within the boundaries of an existing oil or gas field-specific or regional monitoring 
program developed and implemented by the well owner or operator meeting the model criteria 
established pursuant to Section 10783 of the Water Code. 

(iii) Through a well-specific monitoring plan implemented by the owner or operator meeting the model 
criteria established pursuant to Section 10783 of the Water Code, and submitted to the appropriate 
regional water board for review. 

(G) The estimated amount of treatment-generated waste materials that are not reported in 
subparagraph (C) and an identified disposal method for the waste materials. 

(2) (A) At the supervisor’s discretion, and if applied for concurrently, the well stimulation treatment 
permit described in this section may be combined with the well drilling and related operation notice of 
intent required pursuant to Section 3203 into a single combined authorization. The portion of the 
combined authorization applicable to well stimulation shall meet all of the requirements of a well 
stimulation treatment permit pursuant to this section. 

 (B) The time period available for approval of the portion of the combined authorization applicable to 
well stimulation is subject to the terms of this section, and not Section 3203.  

(3) (A) The supervisor or district deputy shall review the well stimulation treatment permit application 
and may approve the permit if the application is complete. An incomplete application shall not be 
approved. 

(B) A well stimulation treatment or repeat well stimulation treatment shall not be performed on any 
well without a valid permit that the supervisor or district deputy has approved. 

(C) In considering the permit application, the supervisor shall evaluate the quantifiable risk of the well 
stimulation treatment. 
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(D) In the absence of state implementation of a regional groundwater monitoring program pursuant to 
paragraph (1) of subdivision (h) of Section 10783 of the Water Code, the supervisor or district deputy 
may approve a permit application for well stimulation treatment pursuant to subparagraph (A) prior to 
the approval by the State Water Resources Control Board or a regional water quality control board of an 
area-specific groundwater monitoring program developed by an owner or operator pursuant to 
paragraph (2) of subdivision (h) of Section 10783 of the Water Code, but the well stimulation treatment 
shall not commence until the state board or the regional board approves the area-specific groundwater 
monitoring program. 

(4) The well stimulation treatment permit shall expire one year from the date that the permit is issued. 

(5) Within five business days of issuing a permit to perform a well stimulation treatment, the division 
shall provide a copy of the permit to the appropriate regional water quality control board or boards and 
to the local planning entity where the well, including its subsurface portion, is located. The division shall 
also post the permit on the publicly accessible portion of its Internet Web site within five business days 
of issuing a permit. 

(6) (A) It is the policy of the state that a copy of the approved well stimulation treatment permit and 
information on the available water sampling and testing be provided to every tenant of the surface 
property and every surface property owner or authorized agent of that owner whose property line 
location is one of the following: 

(i) Within a 1,500 foot radius of the wellhead. 

(ii) Within 500 feet from the horizontal projection of all subsurface portions of the designated well to 
the surface. 

(B) (i) The well owner or operator shall identify the area requiring notification and shall contract with an 
independent entity or person who is responsible for, and shall perform, the notification required 
pursuant to subparagraph (A). 

(ii) The independent entity or person shall identify the individuals notified, the method of notification, 
the date of the notification, a list of those notified, and shall provide a list of this information to the 
division. 

(iii) The performance of the independent entity or persons shall be subject to review and audit by the 
division. 

(C) A well stimulation treatment shall not commence before 30 calendar days after the permit copies 
pursuant to subparagraph (A) are provided. 

(7) (A) A property owner notified pursuant to paragraph (6) may request water quality sampling and 
testing from a designated qualified contractor on any water well suitable for drinking or irrigation 
purposes and on any surface water suitable for drinking or irrigation purposes as follows: 

(i) Baseline measurements prior to the commencement of the well stimulation treatment. 

(ii) Followup measurements after the well stimulation treatment on the same schedule as the pressure 
testing of the well casing of the treated well. 

(B) The State Water Resources Control Board shall designate one or more qualified independent third-
party contractor or contractors that adhere to board-specified standards and protocols to perform the 
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water sampling and testing. The well owner or operator shall pay for the sampling and testing. The 
sampling and testing performed shall be subject to audit and review by the State Water Resources 
Control Board or applicable regional water quality control board, as appropriate. 

(C) The results of the water testing shall be provided to the division, appropriate regional water board, 
and the property owner or authorized agent. A tenant notified pursuant to paragraph (6) shall receive 
information on the results of the water testing to the extent authorized by his or her lease and, where 
the tenant has lawful use of the ground or surface water identified in subparagraph (A), the tenant may 
independently contract for similar groundwater or surface water testing. 

(8) The division shall retain a list of the entities and property owners notified pursuant to paragraphs (5) 
and (6). 

(9) The operator shall provide notice to the division at least 72 hours prior to the actual start of the well 
stimulation treatment in order for the division to witness the treatment. 

(e) The Secretary of the Natural Resources Agency shall notify the Joint Legislative Budget Committee 
and the chairs of the Assembly Natural Resources, Senate Environmental Quality, and Senate Natural 
Resources and Water Committees on the progress of the independent scientific study on well 
stimulation and related activities. The first progress report shall be provided to the committees on or 
before April 1, 2014, and progress reports shall continue every four months thereafter until the 
independent study is completed, including a peer review of the study by independent scientific experts. 

(f) If a well stimulation treatment is performed on a well, a supplier that performs any part of the 
stimulation or provides additives directly to the operator for a well stimulation treatment shall furnish 
the operator with information suitable for public disclosure needed for the operator to comply with 
subdivision (g). This information shall be provided as soon as possible but no later than 30 days following 
the conclusion of the well stimulation treatment. 

(g) (1) Within 60 days following cessation of a well stimulation treatment on a well, the operator shall 
post or cause to have posted to an Internet Web site designated or maintained by the division and 
accessible to the public, all of the well stimulation fluid composition and disposition information 
required to be collected pursuant to rules and regulations adopted under subdivision (b), including well 
identification number and location. This shall include the collected water quality data, which the 
operator shall report electronically to the State Water Resources Control Board. 

(2) (A) The division shall commence the process to develop an Internet Web site for operators to report 
the information required under this section. The Internet Web site shall be capable of organizing the 
reported information in a format, such as a spreadsheet, that allows the public to easily search and 
aggregate, to the extent practicable, each type of information required to be collected pursuant to 
subdivision (b) using search functions on that Internet Web site. The Internet Web site shall be 
functional within two years of the Department of Technology’s approval of a Feasibility Study Report or 
appropriation authority to fund the development of the Internet Web site, whichever occurs latest, but 
no later than January 1, 2016. 

(B) The division may direct reporting to an alternative Internet Web site developed by the Ground Water 
Protection Council and the Interstate Oil and Gas Compact Commission in the interim until such time as 
approval or appropriation authority pursuant to subparagraph (A) occur. Prior to the implementation of 
the division’s Internet Web site, the division shall obtain the data reported by operators to the 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX B: TEXT OF SENATE BILL NUMBER 4 (AS REVISED IN 2014) 

June 2015 B-11 Final EIR 

alternative Internet Web site and make it available in an organized electronic format to the public no 
later than 15 days after it is reported to the alternative Internet Web site. 

(h) The operator is responsible for compliance with this section. 

(i) (1) All geologic features within a distance reflecting an appropriate safety factor of the fracture zone 
for well stimulation treatments that fracture the formation and that have the potential to either limit or 
facilitate the migration of fluids outside of the fracture zone shall be identified and added to the well 
history. Geologic features include seismic faults identified by the California Geologic Survey. 

(2) For the purposes of this section, the “fracture zone” is defined as the volume surrounding the well 
bore where fractures were created or enhanced by the well stimulation treatment. The safety factor 
shall be at least five and may vary depending upon geologic knowledge. 

(3) The division shall review the geologic features important to assessing well stimulation treatments 
identified in the independent study pursuant to paragraph (5) of subdivision (a). Upon completion of the 
review, the division shall revise the regulations governing the reporting of geologic features pursuant to 
this subdivision accordingly. 

(j) (1) Public disclosure of well stimulation treatment fluid information claimed to contain trade secrets 
is governed by Section 1060 of the Evidence Code, or the Uniform Trade Secrets Act (Title 5 
(commencing with Section 3426) of Part 1 of Division 4 of the Civil Code), and the California Public 
Records Act (Chapter 3.5 (commencing with Section 6250) of Division 7 of Title 1 of the Government 
Code). 

(2) Notwithstanding any other law or regulation, none of the following information shall be protected as 
a trade secret: 

(A) The identities of the chemical constituents of additives, including CAS identification numbers. 

(B) The concentrations of the additives in the well stimulation treatment fluids. 

(C) Any air or other pollution monitoring data. 

(D) Health and safety data associated with well stimulation treatment fluids. 

(E) The chemical composition of the flowback fluid. 

(3) If a trade secret claim is invalid or invalidated, the division shall release the information to the public 
by revising the information released pursuant to subdivision (g). The supplier shall notify the division of 
any change in status within 30 days. 

(4) (A) If a supplier believes that information regarding a chemical constituent of a well stimulation fluid 
is a trade secret, the supplier shall nevertheless disclose the information to the division in conjunction 
with a well stimulation treatment permit application, if not previously disclosed, within 30 days 
following cessation of well stimulation on a well, and shall notify the division in writing of that belief. 

(B) A trade secret claim shall not be made after initial disclosure of the information to the division. 

(C) To comply with the public disclosure requirements of this section, the supplier shall indicate where 
trade secret information has been withheld and provide substitute information for public disclosure. The 
substitute information shall be a list, in any order, of the chemical constituents of the additive, including 
CAS identification numbers. The division shall review and approve the supplied substitute information. 
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(D) This subdivision does not permit a supplier to refuse to disclose the information required pursuant 
to this section to the division. 

(5) In order to substantiate the trade secret claim, the supplier shall provide information to the division 
that shows all of the following: 

(A) The extent to which the trade secret information is known by the supplier’s employees, and others 
involved in the supplier’s business and outside the supplier’s business. 

(B) The measures taken by the supplier to guard the secrecy of the trade secret information. 

(C) The value of the trade secret information to the supplier and its competitors. 

(D) The amount of effort or money the supplier expended developing the trade secret information and 
the ease or difficulty with which the trade secret information could be acquired or duplicated by others. 

(6) If the division determines that the information provided in support of a request for trade secret 
protection pursuant to paragraph (5) is incomplete, the division shall notify the supplier and the supplier 
shall have 30 days to complete the submission. An incomplete submission does not meet the 
substantive criteria for trade secret designation. 

(7) If the division determines that the information provided in support of a request for trade secret 
protection does not meet the substantive criteria for trade secret designation, the department shall 
notify the supplier by certified mail of its determination. The division shall release the information to the 
public, but not earlier than 60 days after the date of mailing the determination, unless, prior to the 
expiration of the 60-day period, the supplier obtains an action in an appropriate court for a declaratory 
judgment that the information is subject to protection or for a preliminary injunction prohibiting 
disclosure of the information to the public and provides notice to the division of the court order. 

(8) The supplier is not required to disclose trade secret information to the operator. 

(9) Upon receipt of a request for the release of trade secret information to the public, the following 
procedure applies: 

(A) The division shall notify the supplier of the request in writing by certified mail, return receipt 
requested. 

(B) The division shall release the information to the public, but not earlier than 60 days after the date of 
mailing the notice of the request for information, unless, prior to the expiration of the 60-day period, 
the supplier obtains an action in an appropriate court for a declaratory judgment that the information is 
subject to protection or for a preliminary injunction prohibiting disclosure of the information to the 
public and provides notice to the division of that action. 

(10) The division shall develop a timely procedure to provide trade secret information in the following 
circumstances: 

(A) To an officer or employee of the division, the state, local governments, including, but not limited to, 
local air districts, or the United States, in connection with the official duties of that officer or employee, 
to a health professional under any law for the protection of health, or to contractors with the division or 
other government entities and their employees if, in the opinion of the division, disclosure is necessary 
and required for the satisfactory performance of a contract, for performance of work, or to protect 
health and safety. 
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(B) To a health professional in the event of an emergency or to diagnose or treat a patient. 

(C) In order to protect public health, to any health professional, toxicologist, or epidemiologist who is 
employed in the field of public health and who provides a written statement of need. The written 
statement of need shall include the public health purposes of the disclosure and shall explain the reason 
the disclosure of the specific chemical and its concentration is required. 

(D) A health professional may share trade secret information with other persons as may be 
professionally necessary, in order to diagnose or treat a patient, including, but not limited to, the patient 
and other health professionals, subject to state and federal laws restricting disclosure of medical records 
including, but not limited to, Chapter 2 (commencing with Section 56.10) of Part 2.6 of Division 1 of the 
Civil Code. 

(E) For purposes of this paragraph, “health professional” means any person licensed or certified 
pursuant to Division 2 (commencing with Section 500) of the Business and Professions Code, the 
Osteopathic Initiative Act, the Chiropractic Initiative Act, or the Emergency Medical Services System and 
the Prehospital Emergency Medical Care Personnel Act (Division 2.5 (commencing with Section 1797) of 
the Health and Safety Code). 

(F) A person in possession of, or access to, confidential trade secret information pursuant to the 
provisions of this subdivision may disclose this information to any person who is authorized to receive it. 
A written confidentiality agreement shall not be required. 

(k) A well granted confidential status pursuant to Section 3234 shall not be required to disclose well 
stimulation treatment fluid information pursuant to subdivision (g) until the confidential status of the 
well ceases. Notwithstanding the confidential status of a well, it is public information that a well will be 
or has been subject to a well stimulation treatment. 

(l) The division shall perform random periodic spot check inspections to ensure that the information 
provided on well stimulation treatments is accurately reported, including that the estimates provided 
prior to the commencement of the well stimulation treatment are reasonably consistent with the well 
history. 

(m) Where the division shares jurisdiction over a well or the well stimulation treatment on a well with a 
federal entity, the division’s rules and regulations shall apply in addition to all applicable federal laws 
and regulations. 

(n) This article does not relieve the division or any other agency from complying with any other provision 
of existing laws, regulations, and orders. 

(o) Well stimulation treatments used for routine maintenance of wells associated with underground 
storage facilities where natural gas is injected into and withdrawn from depleted or partially depleted oil 
or gas reservoirs pursuant to subdivision (a) of Section 3403.5 are not subject to this section. 

3161. (a) The division shall finalize the regulations governing this article on or before January 1, 2015.  
Notwithstanding any other laws, the regulations shall become effective on July 1, 2015. 

(b) The division shall allow, until regulations specificed in subdivision (b) of Section 3160 are finalized 
and implemented, and upon written notification by an operator, all of the activities defined in Section 
3157, provided all of the following conditions are met: 
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(1) The owner or operator certifies compliance with paragraph (2) of subdivision (b) of paragraphs (1), 
(6) and (7) of subdivision (d) of, and paragraph (1) of subdivision (g) of, Section 3160. 

(2) The owner or operator shall provide a complete well history, incorporating the information required 
by Section 3160, to the division on or before March 1, 2015. 

(3) (A) The division commences the preparation of an environmental impact report (EIR) pursuant to the 
California Environmental Quality Act (Division 13 (commencing with Section 21000)), to provide the 
public with detailed information regarding any potential environmental impacts of well stimulation in 
the state. 

(B) Any environmental review conducted by the division shall fully comply with both of the following 
requirements: 

(i) The EIR shall be certified by the division as the lead agency, no later than July 1, 2015. 

(ii) The EIR shall address the issue of activities that may be conducted as defined in Section 3157 and 
that may occur at oil wells in the state existing prior to, and after, January 1, 2014. 

(C) This paragraph does not prohibit a local lead agency from conducting its own EIR. 

(4) The division ensures that all activities pursuant to this section fully conform with this article and 
other applicable provisions of law on or before December 31, 2015, through a permitting process.  

(c) The division has the emergency regulatory authority to implement the purposes of this section. 
Notwithstanding Section 11349.6 of the Government Code or other laws, an emergency regulation 
adopted pursuant to this subdivision implementing subdivision (b) shall be filed with, but shall not be 
disapproved by, the Office of Administrative Law, and shall remain in effect until revised by the director 
or July 1, 2015, whichever is earlier. 

(d) This section does not limit the authority of the division to take appropriate action pursuant to 
subdivision (a) of Section 3106. 

SEC. 3. Section 3213 of the Public Resources Code is amended to read: 

3213. The history shall show the location and amount of sidetracked casings, tools, or other material, 
the depth and quantity of cement in cement plugs, the shots of dynamite or other explosives, acid 
treatment data, and the results of production and other tests during drilling operations. All data on well 
stimulation treatments pursuant to Section 3160 shall be recorded in the history. 

SEC. 4. Section 3215 of the Public Resources Code is amended to read: 

3215. (a) Within 60 days after the date of cessation of drilling, rework, well stimulation treatment, or 
abandonment operations, or the date of suspension of operations, the operator shall file with the 
district deputy, in a form approved by the supervisor, true copies of the log, core record, and history of 
work performed, and, if made, true and reproducible copies of all electrical, physical, or chemical logs, 
tests, or surveys. Upon a showing of hardship, the supervisor may extend the time within which to 
comply with this section for a period not to exceed 60 additional days. 

(b) The supervisor shall include information or electronic links to information provided pursuant to 
subdivision (g) of Section 3160 on existing publicly accessible maps on the division’s Internet Web site, 
and make the information available such that well stimulation treatment and related information are 
associated with each specific well. If data is reported on an Internet Web site not maintained by the 
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division pursuant to paragraph (2) of subdivision (g) of Section 3160, the division shall provide electronic 
links to that Internet Web site. The public shall be able to search and sort the hydraulic well stimulation 
and related information by at least the following criteria: 

(1) Geographic area. 

(2) Additive. 

(3) Chemical constituent. 

(4) Chemical Abstract Service number. 

(5) Time period. 

(6) Operator. 

(c) Notwithstanding Section 10231.5 of the Government Code, on or before January 1, 2016, and 
annually thereafter, the supervisor shall, in compliance with Section 9795 of the Government Code, 
prepare and transmit to the Legislature a comprehensive report on well stimulation treatments in the 
exploration and production of oil and gas resources in California. The report shall include aggregated 
data of all of the information required to be reported pursuant to Section 3160 reported by the district, 
county, and operator. The report also shall include relevant additional information, as necessary, 
including, but not limited to, all of the following: 

(1) Aggregated data detailing the disposition of any produced water from wells that have undergone 
well stimulation treatments. 

(2) Aggregated data describing the formations where wells have received well stimulation treatments 
including the range of safety factors used and fracture zone lengths. 

(3) The number of emergency responses to a spill or release associated with a well stimulation 
treatment. 

(4) Aggregated data detailing the number of times trade secret information was not provided to the 
public, by county and by each company, in the preceding year. 

(5) Data detailing the loss of well and well casing integrity in the preceding year for wells that have 
undergone well stimulation treatment. For comparative purposes, data detailing the loss of well and 
well casing integrity in the preceding year for all wells shall also be provided. The cause of each well and 
well casing failure, if known, shall also be provided. 

(6) The number of spot check inspections conducted pursuant to subdivision (l) of Section 3160, 
including the number of inspections where the composition of well stimulation fluids were verified and 
the results of those inspections. 

(7) The number of well stimulation treatments witnessed by the division. 

(8) The number of enforcement actions associated with well stimulation treatments, including, but not 
limited to, notices of deficiency, notices of violation, civil or criminal enforcement actions, and any 
penalties assessed. 

(d) The report shall be made publicly available and an electronic version shall be available on the 
division’s Internet Web site. 
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SEC. 5. Section 3236.5 of the Public Resources Code is amended to read: 

3236.5. (a) A person who violates this chapter or a regulation implementing this chapter is subject to a 
civil penalty not to exceed twenty-five thousand dollars ($25,000) for each violation. A person who 
commits a violation of Article 3 (commencing with Section 3150) is subject to a civil penalty of not less 
than ten thousand dollars ($10,000) and not to exceed twenty-five thousand dollars ($25,000) per day 
per violation. An act of God and an act of vandalism beyond the reasonable control of the operator shall 
not be considered a violation. The civil penalty shall be imposed by an order of the supervisor pursuant 
to Section 3225 upon a determination that a violation has been committed by the person charged. The 
imposition of a civil penalty under this section shall be in addition to any other penalty provided by law 
for the violation. When establishing the amount of the civil penalty pursuant to this section, the 
supervisor shall consider, in addition to other relevant circumstances, all of the following: 

(1) The extent of harm caused by the violation. 

(2) The persistence of the violation. 

(3) The pervasiveness of the violation. 

(4) The number of prior violations by the same violator. 

(b) An order of the supervisor imposing a civil penalty shall be reviewable pursuant to Article 6 
(commencing with Section 3350). When the order of the supervisor has become final and the penalty 
has not been paid, the supervisor may apply to the appropriate superior court for an order directing 
payment of the civil penalty. The supervisor may also seek from the court an order directing that 
production from the well or use of the production facility that is the subject of the civil penalty order be 
discontinued until the violation has been remedied to the satisfaction of the supervisor and the civil 
penalty has been paid. 

(c) Any amount collected under this section shall be deposited in the Oil, Gas, and Geothermal 
Administrative Fund. 

SEC. 6.  Section 3401 of the Public Resources Code is amended to read: 

3401.  (a) The proceeds of charges levied, assessed, and collected pursuant to this article upon the 
properties of every person operating or owning an interest in the production of a well shall be used 
exclusively for the support and maintenance of the department charged with the supervision of oil and 
gas operations. 

(b) Notwithstanding subdivision (a), the proceeds of charges levied, assessed, and collected pursuant to 
this article upon the properties of every person operating or owning an interest in the production of a 
well undergoing a well stimulation treatment, may be used by public entities, subject to appropriation 
by the Legislature, for all costs associated with both of the following: 

(1) Well stimulation treatments, including rulemaking and scientific studies required to evaluate the 
treatment, inspections, any air and water quality sampling, monitoring, and testing performed by public 
entities. 

(2) The costs of the State Water Resources Control Board and the regional water quality control boards 
in carrying out their responsibilities pursuant to Section 3160 and Section 10783 of the Water Code. 

SEC. 7.  Section 10783 is added to the Water Code, to read: 
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10783. (a) The Legislature finds and declares that protecting the state’s groundwater for beneficial use, 
particularly sources and potential sources of drinking water, is of paramount concern. 

(b) The Legislature further finds and declares that strategic, scientifically based groundwater monitoring 
of the state’s oil and gas fields is critical to allaying the public’s concerns regarding well stimulation 
treatments of oil and gas wells. 

(c) On or before July 1, 2015, in order to assess the potential effects of well stimulation treatments, as 
defined in Article 3 (commencing with Section 3150) of Chapter 1 of Division 3 of the Public Resources 
Code, on the state’s groundwater resources in a systematic way, the state board shall develop model 
groundwater monitoring criteria to be implemented either on a well-by-well basis for a well subject to 
well stimulation treatment, or on a regional scale. The model criteria shall address a range of spatial 
sampling scales from methods for conducting appropriate monitoring on individual oil and gas wells 
subject to a well stimulation treatment, to methods for conducting a regional groundwater monitoring 
program. The state board shall take into consideration the recommendations received pursuant to 
subdivision (d) and shall include in the model criteria, at a minimum, the components identified in 
subdivision (f). The state board shall prioritize monitoring of groundwater that is or has the potential to 
be a source of drinking water, but shall protect all waters designated for any beneficial use. 

(d) The state board, in consultation with the Department of Conservation, Division of Oil, Gas, and 
Geothermal Resources, shall seek the advice of experts on the design of the model groundwater 
monitoring criteria. The experts shall assess and make recommendations to the state board on the 
model criteria. These recommendations shall prioritize implementation of regional groundwater 
monitoring programs statewide, as warranted, based upon the prevalence of well stimulation 
treatments of oil and gas wells and groundwater suitable as a source of drinking water. 

(e) The state board shall also seek the advice of stakeholders representing the diverse interests of the 
oil- and gas-producing areas of the state. The stakeholders shall include the oil and gas industry, 
agriculture, environmental justice, and local government, among others, with regional representation 
commensurate with the intensity of oil and gas development in that area. The stakeholders shall also 
make recommendations to the state board regarding the development and implementation of 
groundwater monitoring criteria, including priority locations for implementation. 

(f) The scope and nature of the model groundwater monitoring criteria shall include the determination 
of all of the following: 

(1) An assessment of the areas to conduct groundwater quality monitoring and their appropriate 
boundaries. 

(2) A list of the constituents to measure and assess water quality. 

(3) The location, depth, and number of monitoring wells necessary to detect groundwater 
contamination at spatial scales ranging from an individual oil and gas well to a regional groundwater 
basin including one or more oil and gas fields. 

(4) The frequency and duration of the monitoring. 

(5) A threshold criteria indicating a transition from well-by-well monitoring to a regional monitoring 
program. 

(6) Data collection and reporting protocols. 
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(7) Public access to the collected data under paragraph (6). 

(g) Factors to consider in addressing subdivision (f) shall include, but are not limited to, all of the 
following: 

(1) The existing quality and existing and potential use of the groundwater. 

(2) Groundwater that is not a source of drinking water consistent with the United States Environmental 
Protection Agency’s definition of an Underground Source of Drinking Water as containing less than 
10,000 milligrams per liter total dissolved solids in groundwater (40 C.F.R. 144.3), including exempt 
aquifers pursuant to Section 146.4 of Title 40 of the Code of Federal Regulations. 

(3) Proximity to human population, public water service wells, and private groundwater use, if known. 

(4) The presence of existing oil and gas production fields, including the distribution, physical attributes, 
and operational status of oil and gas wells therein. 

(5) Events, including well stimulation treatments and oil and gas well failures, among others, that have 
the potential to contaminate groundwater, appropriate monitoring to evaluate whether groundwater 
contamination can be attributable to a particular event, and any monitoring changes necessary if 
groundwater contamination is observed. 

(h) (1) On or before January 1, 2016, the state board or appropriate regional board shall begin 
implementation of the regional groundwater monitoring programs based upon the model criteria 
developed under subdivision (c). 

(2) In the absence of state implementation of a regional groundwater monitoring program, a well owner 
or operator may develop and implement an area-specific groundwater monitoring program, for the 
purpose of subparagraph (D) of paragraph (3) of subdivision (d) of Section 3160 of the Public Resources 
Code,  based upon the model criteria under subdivision (c), subject to approval by the state or regional 
board, and that meets the requirements of this section. 

(i) The model criteria for either a well-by-well basis for a well subject to well stimulation treatment, or 
for a regional groundwater monitoring program, shall be used to satisfy the permitting requirements for 
well stimulation treatments on oil and gas wells pursuant to Section 3160 of the Public Resources Code. 
The model criteria used on a well-by-well basis for a well subject to a well stimulation treatment shall be 
used where no regional groundwater monitoring plan approved by the state or regional board, if 
applicable, exists and has been implemented by either the state or regional board or the well owner or 
operator. 

(j) The model criteria shall accommodate monitoring where surface access is limited. Monitoring is not 
required for oil and gas wells where the wells do not penetrate groundwater of beneficial use, as 
determined by a regional water quality control board, or soley penetrate exempt aquifers pursuant to 
Section 146.4 of Title 40 of the Code of Federal Regulations. 

(k) (1) The model criteria and groundwater monitoring programs shall be reviewed and updated 
periodically, as needed. 

(2) The use of the United States Environmental Protection Agency’s definition of an Underground Source 
of Drinking Water as containing less than 10,000 milligrams per liter total dissolved solids in 
groundwater (40 C.F.R. 144.3) and whether exempt aquifers pursuant to Section 146.4 of Title 40 of the 
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Code of Federal Regulations shall be subject to groundwater monitoring shall be reviewed by the state 
board through a public process on or before January 1, 2020. 

(l) (1) All groundwater quality data collected pursuant to subparagraph (F) of paragraph (1) of 
subdivision (d) of Section 3160 of the Public Resources Code shall be submitted to the state board in an 
electronic format that is compatible with the state board’s GeoTracker database, following the 
guidelines detailed in Chapter 30 (commencing with Section 3890) of Division 3 of Title 23 of the 
California Code of Regulations. 

(2) A copy of the reported data under paragraph (1) shall be transferred by the state board to a public, 
nonprofit doctoral-degree-granting educational institution located in the San Joaquin Valley, 
administered pursuant to Section 9 of Article IX of the California Constitution, in order to form the basis 
of a comprehensive groundwater quality data repository to promote research, foster interinstitutional 
collaboration, and seek understanding of the numerous factors influencing the state’s groundwater. 

(m) The adoption of criteria required pursuant to this section is exempt from the rulemaking provisions 
of the Administrative Procedure Act (Chapter 3.5 (commencing with Section 11340) of Part 1 of Division 
3 of Title 2 of the Government Code). The adoption of criteria pursuant to this section shall instead be 
accomplished by means of a public process reasonably calculated to give those persons interested in 
their adoption an opportunity to be heard. 

SEC. 8. No reimbursement is required by this act pursuant to Section 6 of Article XIII B of the California 
Constitution because the only costs that may be incurred by a local agency or school district will be 
incurred because this act creates a new crime or infraction, eliminates a crime or infraction, or changes 
the penalty for a crime or infraction, within the meaning of Section 17556 of the Government Code, or 
changes the definition of a crime within the meaning of Section 6 of Article XIII B of the California 
Constitution. 
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WELL STIMULATION TREATMENT NEIGHBOR NOTIFICATION 

 

NOTICE AND INFORMATION THAT WELL STIMULATION TREATMENT ACTIVITIES 

WILL OCCUR AND INFORMATION ON YOUR RIGHTS TO HAVE WATER ON YOUR 

PROPERTY TESTED  

 

Under California law, operators of oil and gas wells are required to inform certain neighboring 

property owners or tenants before doing a hydraulic fracture treatment (commonly referred to 

as “fracking”) or other forms of well stimulation treatment.  (See Public Resources Code, § 

3160, subd. (d).)  This advanced notice may enable neighboring property owners or tenants to 

obtain water quality testing – both before and after the well stimulation treatment – for certain 

water wells or surface waters located on the property.  Property owners may request that the 

operator of the oil or gas well arrange and pay for water quality testing, while tenants may 

arrange for such testing at their own expense.  This Notice provides additional detail about the 

well stimulation treatment planned to take place near your property or lease, and also provides 

information about water quality testing.  If you have questions about this notice please visit the 

California Department of Conservation’s website for further information at 

http://www.conservation.ca.gov. 

Notice of Nearby Well Stimulation Treatment: 

You are hereby notified that_____________________________________ [name of operator] 

will conduct well stimulation treatment activities at the following well location: 

Well: ____________________ 

API Number: ____________________ 

Field: ____________________ 

County: ____________________ 

Section _____. Township, _____ Range, _____ 

Any operator of an oil or gas well that intends to perform well stimulation activities at a well 

must contract with an independent third party to identify and notify all surface property 
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owners and tenants within a 1500 foot radius of the wellhead and a 500 foot radius of the 

surface representation of the horizontal path of the subsurface parts of such well.  (See Public 

Resources Code, § 3160, subd. (d)(6).)  You are receiving this Notice because you have been 

identified as a surface property owner or tenant of the following property:   

 

______________________________________________________________________ 

[assessor’s parcel number], [county], which is located within or on this radius. 

Well stimulation treatment refers to various methods used to enhance oil and gas production 

by increasing the permeability of the subsurface oil or gas formation.  Well stimulation 

treatments may include, but are not limited to hydraulic fracturing treatments and acid well 

stimulation treatments.    

Timing of Well Stimulation Treatment: 

The well operator may not commence well stimulation treatment until thirty (30) calendar days 

after you are provided this Notice and a copy of the approved well stimulation permit.  

The date this Notice is deemed to have been “provided” depends on the method by which it 

was delivered, sent or transmitted to you.  Specifically:    

 If this Notice was delivered to you personally, notice is deemed to have been provided 

on the date of delivery.   

 

 If this Notice was sent to you by overnight delivery service, notice is deemed to have 

been provided two (2) calendar days after this Notice was deposited with the carrier.   

 

 If this Notice was sent to you by registered, certified or express mail, notice is deemed 

to have been provided five (5) calendar days after this Notice was deposited in the mail.   

 

 If this Notice was transmitted to you by electronic mail or facsimile, notice is deemed to 

have been provided two (2) calendar days after transmission.  

  

 If this Notice was left on the premises with a person of 18 years or older, notice is 

deemed to have been provided on the date it was left with such person.   
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This Notice was: 

__ personally delivered 

__deposited with an express carrier for overnight delivery  

__ deposited in the mail by registered/certified/express mail  

__ transmitted by electronic mail or facsimile  

__ left on the premises with a person of 18 years or older 

On the following date: _________________.  

 

 

THIS NOTICE IS DEEMED TO HAVE BEEN PROVIDED ON:  

_________________  

[calculate date based on the schedule described above and in California Code of Regulations, 

title 14, section 1783.2, subdivision (d)]. 

THE EARLIEST DATE WHEN WELL STIMULATION TREATMENT MAY COMMENCE IS:  

_________________  

[calculate date that is 30 calendar days after the date notice is deemed to have been provided]. 
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WATER TESTING 

You may be entitled to request water quality testing for certain water wells or surface waters 

located on the property.  Different rules apply depending on whether you are a surface 

property owner or a tenant of the property identified in this Notice.    

FOR SURFACE PROPERTY OWNERS:  If you are the surface property owner of the property 

identified in this Notice, you may request water quality testing on any existing water well or 

surface water located within your property line that is suitable for drinking or irrigation 

purposes.  (See Public Resources Code, § 3160, subd. (d)(7)(A).)  

_____________________________________ [name of operator] will pay for the testing, 

provided it is performed in accordance with standards and protocols of the State Water 

Resources Control Board by a Designated Contractor for Water Sampling.  The water quality 

testing includes testing prior to the well stimulation treatment (“baseline testing”), as well as 

testing after the well stimulation treatment has ceased (“follow‐up testing”).  

If you are the surface property owner and you elect to request water quality testing, you must 

make your request in writing, consistent with the additional directions below, and return it to: 

[Operator Contact] 

[Operator Street Address] 

[City, State, Zip Code] 

  Or the following email address: __________________ 

A template form that can be used to make a request for water quality testing is available on the 

website of the Division of Oil, Gas and Geothermal Resources 

(http://www.conservation.ca.gov/dog). 

IN ORDER FOR YOUR REQUEST FOR WATER QUALITY TESTING TO BE CONSIDERED VALID, IT 

MUST BE POSTMARKED OR TRANSMITTED BY EMAIL NO LATER THAN  _________________  

[specify the date that is 20 calendar days after the date identified above as the date this Notice 

is deemed to have been provided]. 

If you request water quality testing, you must decide whether you would prefer to have 

_____________________________________ [name of operator] select the Designated 

Contractor for Water Sampling and arrange for that contractor to perform the water testing on 

your property, or would rather select the Designated Contractor for Water Sampling and 

arrange for such testing yourself.  You must indicate your decision on your written request for 

water quality testing.   
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If you decide to have _____________________________________ [name of operator] arrange 

for the water testing, _____________________________________ [name of operator] will 

contact you to arrange for baseline testing prior to the well stimulation treatment, and again 

after the well stimulation treatment has ceased to arrange for follow‐up testing to be done 

between 30 and 60 calendar days after the well stimulation treatment is completed.  If you 

decide to have _____________________________________ [name of operator] arrange for the 

water testing, the well stimulation treatment may not commence until baseline testing is 

complete, provided that you make necessary accommodations to enable  the performance of 

baseline testing without undue delay.  You are responsible for providing copies of the results of 

the water testing to any tenant(s) on your property, to the extent authorized by the tenant’s 

lease.      

If you decide to arrange for the water testing yourself, you are responsible for scheduling and 

taking any other steps necessary to ensure that the Approved Water Quality Contractor 

completes baseline testing prior to the commencement of the well stimulation treatment 

described in this Notice.  _____________________________________ [name of operator] is 

not required to delay the well stimulation treatment beyond _________________  [specify the 

date identified above as the earliest date upon which the well stimulation treatment may 

commence] to allow for baseline testing prior to well stimulation treatment.  

_____________________________________ [name of operator] will notify you when well 

stimulation treatment has ceased so that you may arrange for follow‐up testing.  If you decide 

to arrange for the water testing yourself, you are still entitled to reimbursement from 

_____________________________________ [name of operator] for the costs of such testing, 

provided that the water testing is consistent with the standards and protocols specified by the 

State Water Resources Control Board under California Public Resources Code section 3160, 

subdivision (d)(7), and provided further that the results of such testing are distributed to all of 

the following: (1) the California Department of Conservation, Division of Oil, Gas and 

Geothermal Resources; (2) the appropriate Regional Water Quality Control Board having 

jurisdiction over your property; and (3) any and all tenant(s) on your property to the extent 

authorized by his or her lease.  (See Public Resources Code, § 3160, subd. (d)(7)(C).)     

FOR TENANTS:  If you are the tenant of the property identified in this Notice, you may 

independently contract for water quality testing on any existing water well or surface water 

located on the property that is suitable for drinking or irrigation purposes, and of which you 

have lawful use.  (See Public Resources Code, § 3160, subd. (d)(7)(C).)  You are not entitled to 

reimbursement from _____________________________________ [name of operator] for the 

costs of such testing.  If you wish to independently contract for the testing of an existing water 

well or surface water of which you have lawful use, you are encouraged to use a Designated 
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Contractor for Water Sampling approved by the State Water Resources Control Board.  Please 

be advised that you are responsible for scheduling and taking any other steps necessary to 

ensure that the baseline testing is completed prior to the commencement of the well 

stimulation treatment described in this Notice.  _____________________________________ 

[name of operator] is not required to delay the well stimulation treatment beyond 

_________________  [specify the date identified above as the earliest date upon which the well 

stimulation treatment may commence] to allow for the baseline testing prior to well stimulation 

treatment.  Additionally, you are advised to inform 

_____________________________________ [name of operator] that you are contracting for 

water quality testing, as this will require _____________________________________ [name of 

operator] to notify you when the well stimulation treatment has ceased so that you may 

arrange for follow‐up testing.   

In addition to your ability to independently contract for water quality testing you are also 

entitled, to the extent provided in your lease, to receive the results of any water testing that 

may be requested by the surface property owner in response to this Notice.   

Additional Information: 

A list of Designated Contractors for Water Sampling approved by the State Water Resources 

Control Board for purposes of the water quality testing described in this Notice is available on 

the websites of either the State Water Resources Control Board 

(http://www.waterboards.ca.gov/water_issues/programs/groundwater/sb4.shtml) or the 

California Department of Conservation, Division of Oil, Gas and Geothermal Resources 

(http://www.conservation.ca.gov/dog).           

If you have any questions related to the matters described in this Notice, please contact 

_____________________________________ [name of operator contact] at 

_________________________ [direct phone] or _______________________________ [email 

address].  

Independent Third Party’s Signature and Contact: 

By (signature): _________________________________________________________________ 

Printed Name: _________________________________________________________________ 

Address: ______________________________________________________________________ 

Telephone Number: _____________________________________________________________ 

Email Address: _________________________________________________________________  
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AVISO PARA VECINOS SOBRE EL TRATAMIENTO DE 

ESTIMULACIÓN DE POZO 

AVISO E INFORMACIÓN PARA INFORMAR A LOS VECINOS QUE SE LLEVARÁN A 

CABO ACTIVIDADES PARA EL TRATAMIENTO DE ESTIMULACIÓN DE POZO, E 

INFORMACIÓN ACERCA DE SU DERECHO A QUE SE SOMETA A PRUEBAS EL AGUA 

DE SU PROPIEDAD  

De acuerdo con la ley de California, los operadores de pozos de petróleo y gas están obligados a 

informar a los dueños o inquilinos de ciertas propiedades vecinas previo a realizar un 

tratamiento de fractura hidráulica (que se conoce comúnmente como "fracking") u otros tipos 

de tratamiento de estimulación de pozo.  (Ver Código de Recursos Públicos, § 3160, subd. (d).)  

El presente aviso anticipado podrá permitir que los dueños o inquilinos de las propiedades 

vecinas obtengan pruebas de calidad del agua (tanto antes como después del tratamiento de 

estimulación de pozo) en ciertos pozos de agua o superficie de agua existente ubicada dentro 

de los límites de la propiedad.  Los dueños de la propiedad podrán solicitar que el operador del 

pozo de petróleo o gas haga los arreglos necesarios y se encargue del pago de las pruebas de 

calidad del agua, mientras que los inquilinos deberán enfrentar todos los gastos relacionados 

con las pruebas.  El presente aviso contiene detalles adicionales acerca del tratamiento de 

estimulación de pozo que se llevará a cabo cerca de su propiedad o la propiedad que usted 

alquila, y también contiene información acerca de las pruebas de calidad del agua.  Si tiene 

alguna pregunta acerca del presente Aviso, ingrese en el sitio web del Departamento de 

Conservación de California para obtener más información, http://www.conservation.ca.gov. 

Aviso de tratamiento de estimulación de pozo cercano: 

Por la presente se le informa que _____________________________________ [name of 

operator] llevará a cabo actividades de tratamiento de estimulación de pozo en los siguientes 

lugares: 

Pozo: ____________________ 

Número de API: ____________________ 

Campo: ____________________ 

Condado: ____________________ 

Sección_____. Barrio _____ Área _____ 



 
OG500 
Well Stimulation Treatment Neighbor Notification Form (1/15 version) 
Page 8 of 13 

Cualquier operador de gas o petróleo que desea llevar a cabo actividades de estimulación de 

pozo en un determinado pozo deberá contratar a un tercero independiente para identificar y 

notificar este hecho a la totalidad de propietarios e inquilinos que habitan en la superficie 

dentro de un radio de 1500 pies de la boca del pozo y un radio de 500 pies de la representación 

de la superficie del tramo horizontal de las áreas ubicadas debajo de la superficie de dicho 

pozo.  (Ver Código de Recursos Públicos, § 3160, subd. (d)(6).)  Usted está recibiendo el 

presente Aviso porque ha sido identificado como inquilino o propietario del siguiente terreno:   

 

______________________________________________________________________ 

[assessor’s parcel number], [county], ubicado dentro del radio o cerca de este. 

El tratamiento de estimulación de pozo hace referencia a los diversos métodos utilizados para 

mejorar la producción de petróleo y gas mediante el aumento de la permeabilidad de la 

formación de gas o petróleo por debajo de la superficie.  Los tratamientos de estimulación de 

pozo pueden incluir, entre otros, tratamientos de fractura hidráulica y tratamientos ácidos de 

estimulación de pozo.    

Cronograma del tratamiento de estimulación de pozo: 

El operador del pozo no podrá comenzar el tratamiento de estimulación hasta dentro de los 

treinta (30) días calendario después de que usted reciba el presente Aviso y reciba una copia 

aprobada del permiso de estimulación de pozo.  

La fecha en la cual se considere que el presente Aviso fue entregado dependerá del método de 

entrega, envío o transmisión.  Específicamente:    

 Si el presente Aviso se le entregó personalmente, se considerará que se le dio aviso en la 

fecha de la entrega.   

 

 Si el presente Aviso se le envió mediante un servicio de entrega en 24 horas, se 

considerará que se le ha dado aviso dentro de los dos (2) días calendario posteriores a la 

entrega del Aviso al transportista.   

 

 Si el presente Aviso se le envió mediante un servicio de correo registrado, certificado o 

expreso, se considerará que se le ha dado aviso dentro de los cinco (5) días calendario  

posteriores a la entrega del Aviso al correo.   
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 Si el presente Aviso se transmitió por fax o correo electrónico, se considerará que se le 

ha dado aviso dentro de los dos (2) días calendario posteriores a la transmisión.  

  

 Si el presente Aviso se dejó en las instalaciones a una persona mayor de 18 años, se 

considerará que se le ha dado aviso en la fecha en que se entregó a dicha persona.   

 

El presente Aviso: 

__ se entregó personalmente 

__ se depositó a un transportista expreso para entrega 24 horas  

__ se depositó en el correo mediante correo registrado/certificado/expreso  

__ se transmitió por fax o correo electrónico  

__ se dejó en las instalaciones a una persona mayor de 18 años 

En la siguiente fecha: _________________.  

 

SE CONSIDERA QUE EL PRESENTE AVISO SE HA ENTREGADO EL:  

_________________  

[calculate date based on the schedule described above and in California Code of Regulations, 

title 14, section 1783.2, subdivision (d)]. 

LA FECHA MÁS CERCANA EN QUE PUEDE COMENZAR EL TRATAMIENTO DE ESTIMULACIÓN 

DE POZO ES:  

_________________  

[calculate date that is 30 calendar days after the date notice is deemed to have been provided]. 
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PRUEBA DE CALIDAD DEL AGUA 

Usted podrá tener derecho a solicitar pruebas de calidad del agua en ciertos pozos o superficies 

de agua ubicados dentro del límite de la propiedad.  Podrán aplicarse normas diferentes según 

usted sea dueño de la propiedad ubicada sobre la superficie o inquilino de la propiedad que se 

identifica en el presente Aviso.    

PARA LOS PROPIETARIOS DE TERRENOS SOBRE LA SUPERFICIE:  Si usted es propietario de un 

terreno sobre la superficie de los terrenos identificados en el presente Aviso, podrá solicitar 

pruebas de calidad del agua sobre cualquier pozo o superficie de agua existente ubicada dentro 

de los límites de su terreno y adecuada con fines de riego o consumo.  (Ver Código de Recursos 

Públicos, § 3160, subd. (d)(7)(A).)  _____________________________________ [name of 

operator] pagará las pruebas, en tanto y en cuanto se realicen conforme a las normas y los 

protocolos establecidos por el Comité de Control de Recursos de Agua Estatal por parte de un 

Contratista Designado para el Muestreo de Agua.  La prueba de calidad de agua comprende 

pruebas previas a las actividades de estimulación del pozo ("prueba de línea de base"), así 

como también pruebas realizadas una vez finalizado el tratamiento de estimulación del pozo 

("pruebas de seguimiento").  

Si usted es el dueño del terreno y opta por solicitar una prueba de calidad de agua, deberá 

realizar su solicitud por escrito, conforme a las siguientes instrucciones a continuación y deberá 

entregarlo a: 

[Operator Contact] 

[Operator Street Address] 

[City, State, Zip Code] 

  O la siguiente dirección de correo electrónico: __________________ 

Para realizar la prueba de calidad del agua, se podrá utilizar el formulario de plantilla disponible 

en el sitio Web de la División de Petróleo, Gas y Recursos Geotérmicos 

(http://www.conservation.ca.gov/dog). 

A FIN DE QUE SU SOLICITUD DE PRUEBA DE CALIDAD DEL AGUA SEA CONSIDERADA VÁLIDA, 

DEBE LLEVAR EL SELLO POSTAL O TRANSMITIR POR CORREO ELECTRÓNICO ANTES DE  

_________________  [specify the date that is 20 calendar days after the date identified above 

as the date this Notice is deemed to have been provided]. 

Si usted solicita una prueba de calidad del agua, deberá indicar si desea que 

_____________________________________ [name of operator] elija al Contratista Designado 
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para el Muestreo de Agua y coordine con dicho contratista para que realice las pruebas de agua 

en su terreno o si prefiere elegir al Contratista Designado para el Muestreo de Agua y usted 

mismo coordinar la realización de dichas pruebas.  Deberá indicar su decisión en su solicitud 

escrita de prueba de calidad del agua.   

Si decide que _____________________________________ [name of operator] coordine la 

prueba de calidad del agua, _____________________________________ [name of operator] 

se comunicará con usted para programar la prueba de línea de base previo al tratamiento de 

estimulación del pozo, y una vez más luego de la finalización del tratamiento para programar la 

prueba de seguimiento dentro del plazo de 30 a 60 días calendario tras finalizado el 

tratamiento de estimulación del pozo.  Si desea que 

_____________________________________ [name of operator] coordine la prueba de calidad 

del agua, es posible que el tratamiento de estimulación del pozo no comience hasta después de 

finalizada la prueba de línea de base, en tanto y en cuanto usted realice las coordinaciones 

adecuadas para permitir la prueba de línea de base sin demoras innecesarias.  Usted es 

responsable por la entrega de copias de los resultados de las pruebas del agua a los inquilinos 

de su terreno, en la medida que dicha acción esté autorizada en el contrato del inquilino.      

Si decide coordinar las pruebas de calidad del agua usted mismo, será responsable por 

programar y hacer todo lo necesario para asegurarse de que el Contratista de Calidad del Agua 

Aprobado concluya la prueba de línea de base previo al comienzo del tratamiento de 

estimulación del pozo que se describe en el presente Aviso.  

_____________________________________ [name of operator] no estará obligado a retrasar 

el tratamiento de estimulación del pozo más allá del _________________  [specify the date 

identified above as the earliest date upon which the well stimulation treatment may commence] 

para permitir la realización de pruebas de líneade base previo al tratamiento de estimulación 

del pozo.  _____________________________________ [name of operator] se comunicará con 

usted cuando finalice el tratamiento de estimulación del pozo para que pueda coordinar las 

pruebas de seguimiento.  Si desea coordinar usted mismo las pruebas de calidad del agua, aún 

estará facultado a recibir un reembolso de _____________________________________ [name 

of operator] por los gastos de dicha prueba, en tanto y en cuanto las pruebas de agua coincidan con las 

normas y los protocolos especificados en el Comité Estatal de Control de Recursos de Agua conforme al 

artículo 3160, inciso (d)(7) del Código de Recursos Públicos de California y en tanto y en cuanto los 

resultados de dichas pruebas se distribuyan a las siguientes entidades y personas: (1) la División de 

Petróleo, Gas y Recursos Geotérmicos del Departamento de Conservación de California; (2) el 

Comité Regional de Control de Calidad del Agua que tenga jurisdicción sobre su terreno; y (3) 

cualquiera y todos los inquilinos que se encuentren en su terreno, en la medida de lo que 

autorice el contrato de alquiler.  (Ver Código de Recursos Públicos, § 3160, subd. (d)(7)(C).)     
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PARA LOS INQUILINOS:  Si usted fuera inquilino del terreno identificado en el presente Aviso, 

podrá solicitar de manera independiente pruebas de calidad del agua sobre cualquier pozo de 

agua o superficie de agua existente ubicada dentro de los límites del terreno adecuada con 

fines de riego o consumo y respecto de los cuales tenga derecho de uso.  (Ver Código de 

Recursos Públicos, § 3160, subd. (d)(7)(C).)  No estará facultado a recibir un reembolso de 

_____________________________________ [name of operator] por los costos de dicha 

prueba.  Si desea contratar los servicios de prueba de calidad del agua en forma independiente 

para un pozo o una superficie de agua existente respecto del cual tenga derecho de uso, se 

recomienda contratar a un Contratista Designado para el Muestreo de Agua aprobado por el 

Comité de Control de Recursos de Agua Estatal.  Recuerde que usted es responsable de 

programar y tomar las medidas necesarias para asegurarse de que se concluya la prueba de 

línea de base previo al comienzo del tratamiento de estimulación del pozo que se describe en el 

presente Aviso.  _____________________________________ [name of operator] no estará 

obligado a retrasar el tratamiento de estimulación del pozo más allá del _________________  

[specify the date identified above as the earliest date upon which the well stimulation treatment 

may commence] para permitir la realización de pruebas de línea de base previo al tratamiento 

de estimulación del pozo.  Además, se le recomienda informar a 

_____________________________________ [name of operator] que piensa contratar un 

servicio de prueba de calidad del agua; en consecuencia 

_____________________________________ [name of operator] deberá notificarle cuando 

finalice el tratamiento de estimulación del pozo para que usted coordine las pruebas de 

seguimiento.   

Además del derecho a contratar servicios de prueba de calidad del agua en forma 

independiente, usted tendrá derecho, en la medida en que lo permita el contrato de alquiler, a 

recibir los resultados de cualquier prueba de calidad del agua que pudiera ser solicitada por el 

propietario del terreno de la superficie en respuesta al presente Aviso.   
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Información adicional: 

Los sitios web del Comité de Control de Recursos de Agua Estatal 

(http://www.waterboards.ca.gov/water_issues/programs/groundwater/sb4.shtml) o la División 

de Petróleo, Gas y Recursos Geotérmicos del Departamento de Conservación de California 

(http://www.conservation.ca.gov/dog) contienen una  lista de Contratistas Designados para el 

Muestreo de Agua aprobados por el Comité de Control de Recursos de Agua Estatal para llevar 

a cabo prueba de calidad del agua según se describe en el presente Aviso.           

Si tiene preguntas relacionadas con los asuntos que se describen en el presente Aviso, 

comuníquese con _____________________________________ [name of operator contact] al 

_________________________ [direct phone] o _______________________________ [email 

address].  

 

Firma y método de contacto de un tercero independiente: 

Por (firma): __________________________________________________________________ 

Aclaración de firma: ___________________________________________________________ 

Dirección: ____________________________________________________________________ 

Número de teléfono: ___________________________________________________________ 

Dirección de correo electrónico: __________________________________________________  
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Appendix D: Future Environmental Reviews and Clearances 

D.1 Introduction 

The Environmental Impact Report (EIR) prepared for compliance with Public Resources Code Division 3, 
Chapter 1, Section 3161 (b)(3), provides an analysis of activities associated with well stimulation 
treatments that could occur in oil and gas wells within the State that were drilled either prior to Septem-
ber 20, 2013, or could be drilled after September 20, 2013. Pursuant to Public Resources Code Section 
3157 of Division 3, Chapter 1, oil and gas well stimulation treatments are defined as “any treatment of a 
well designed to enhance oil and gas production or recovery by increasing the permeability of the for-
mation. Well stimulation treatments include, but are not limited to, hydraulic fracturing treatments and 
acid well stimulation treatments. Well stimulation treatments do not include steam flooding, water 
flooding, or cyclic steaming. Additionally, such treatments do not include routine well cleanout work, 
routine well maintenance, routine removal of formation damage due to drilling, bottom hole pressure 
surveys, or routine activities that do not affect the integrity of the well or the formation.” 

For the purposes of the EIR, the “Project” focuses on the physical acts that are associated with hydraulic 
fracturing, acid fracturing, and acid matrix stimulation as they apply to both existing and future oil and 
gas wells within California. These physical acts are described in detail in EIR Section 7 (Description of the 
Project). Within the EIR, oil and gas well stimulation treatments throughout the State are analyzed pro-
grammatically according to six Study Regions having boundaries that are identical to the administrative 
boundaries of the Division of Oil, Gas and Geothermal Resources (DOGGR’s) six Districts. In addition to 
the EIR’s generalized programmatic analysis, the Inglewood, Wilmington, and Sespe Oil and Gas Fields 
(EIR Study Regions 1 and 2, respectively) are evaluated at a more detailed level of programmatic 
analysis. The EIR’s generalized programmatic analysis of each Study Region is found in EIR Section 10 
(Programmatic Analysis of the Project). The EIR’s programmatic analysis of the three specific Oil and Gas 
Fields is contained in EIR Section 11 (Programmatic Level Analysis of Specific Oil and Gas Fields). 

With respect to all of the EIR’s programmatic coverage, DOGGR has prepared a checklist as a tool for 
determining whether the mitigation measures recommended in EIR Sections 10 and 11 are sufficient to 
provide for full compliance with the California Environmental Quality Act (CEQA) for oil and gas well 
stimulation activities that could be carried out in the future. This checklist has been designed to ensure 
that, in undertaking such analyses, DOGGR, acting as the Lead Agency under CEQA will make all relevant 
inquiries, including whether a proposed future activity has been formulated in a manner that complies 
with all applicable mitigation requirements. This checklist is provided in Section D.3. 

Acting as the Lead Agency under CEQA, DOGGR must evaluate the activities associated with each pro-
posed future oil and gas well stimulation treatment to determine whether such activities have been ade-
quately examined in the EIR. Such evaluations must ascertain whether these future activities would have 
effects that were not examined in the EIR’s programmatic analysis. If the answer is in the negative (i.e., 
the proposed future activities would not have any environmental effects that were not previously 
examined), then DOGGR may conclude that the proposed future activities are within the scope of the 
EIR’s programmatic analysis and no new environmental review and documentation under CEQA would 
be required (State CEQA Guidelines Section 15168(c)(2) and (4). On the other hand, if the proposed 
future activities would result in an effect that was not adequately examined in the EIR’s program analy-
sis (i.e., the future activities were not within the scope of the EIR, then additional environmental review 
and documentation must be prepared (State CEQA Guidelines Section 15168 (c)(1)). Depending on the 
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severity of the new effect(s), a Negative Declaration, Mitigated Negative Declaration, or an EIR must be 
prepared for CEQA compliance. 

D.2 Evaluation of Environmental Impacts 

The checklist provided in Section D.3 is to be used to determine whether future proposed oil and gas 
well stimulation treatments within the State have been adequately examined in EIR’s programmatic 
analysis to allow for approval without a further environmental review and documentation, or whether a 
Negative Declaration, a Mitigated Negative Declaration, or an EIR is required under CEQA. Additional 
environmental analysis is required when proposed future oil and gas well stimulation activities would 
result in new environmental effects not analyzed in the EIR. 

Environmental effects are not necessarily limited to the items contained in the checklist or the effects 
disclosed in the EIR’s programmatic analysis. For this reason, the checklist includes a row for “Other 
Impacts” under each resource category. 

Acting as the Lead Agency under CEQA, DOGGR must bear in mind that when proposed future oil and 
gas well stimulation treatments are not within the scope of the EIR’s programmatic analysis, a determi-
nation as to whether an EIR, Mitigated Negative Declaration or Negative Declaration is required is sub-
ject to the “fair argument” standard. In short, when there is a fair argument, based on substantial evi-
dence in the record, that the proposed future activities may have a significant effect, or effects, on the 
environment, an EIR is required. 

D.2.1 Within the Scope of the EIR 

The use of the checklist provided in Section D.3 will guide DOGGR in its determination as to whether 
proposed future oil and gas well stimulation treatments are within the scope of the EIR’s programmatic 
analysis. A proposed future oil and gas well stimulation activity is “within the scope of the EIR” when it 
meets all of the following qualifications: 

 It is described in and is consistent DOGGR’s proposed permanent regulations for well stimulation 
treatments and with one or more of the Mitigation Measures and Best Management Practices (BMPs) 
contained in EIR Section 10 (Programmatic Analysis of the Project); 

 It is within the geographic scope of the area analyzed in the EIR; and 

 Its environmental effects, including site-specific effects, were adequately examined in the EIR’s pro-
grammatic analysis in sufficient detail to allow DOGGR to make a fully informed decision regarding 
those effects in the absence of additional site-specific environmental review under CEQA. 

D.2.2 Documentation 

The analysis contained in the checklist should identify the following: 

 Prior Analysis Used. Identify and state where the EIR is available for review, and identify the specific 
sections and page numbers within the EIR that include relevant information. 

 Additional Studies Prepared and References Cited in Support of the Findings of the Analysis. Addi-
tional studies should be attached to the checklist; new references should be available for public review. 
In those instances when the EIR does not adequately examine the site-specific effects of proposed 
future oil and gas well stimulation treatment activities, the existence of new or additional studies sup-
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porting the conclusion that such activities would not cause significant effects will not be sufficient by 
itself to justify dispensing with additional environmental review. In these instances, sufficient supporting 
documentation and analysis in the checklist must be completed, or additional, site-specific environ-
mental review under CEQA will be required. 

 Applicable Mitigation Measures. Identify the specific mitigation measures identified in the EIR’s pro-
grammatic analysis that apply to reduce the impact, or impacts, of the proposed future oil and gas 
well stimulation treatment activities to a level of less than significant. 

 Effect of Mitigation Measures. Describe the extent to which the identified mitigation measures will 
address site-specific conditions  and impacts for the proposed future oil and gas well stimulation 
treatment activities. 

 New effects. Identify which effects, if any, of the proposed future oil and gas well stimulation treat-
ment activities are new in that they were not adequately examined in the EIR. In this context, new 
effects may include those resulting from changed circumstances that may call into question the analy-
sis in the EIR. If DOGGR finds new effects not addressed in the EIR, it may not conclude that the activity 
and its effects were “within the scope of the EIR” and new site-specific environmental review and 
documentation under CEQA will be required. Similarly, environmental effects identified in the EIR may 
be minimized or found to be less than significant without mitigation incorporated in the future due to 
technological advances; these effects and the reasons why they have been found to be less than sig-
nificant shall be documented in the checklist as well. 

 New or Changed Mitigation Measures. Describe in the checklist any new or refined mitigation mea-
sures that are necessary in order to support a Mitigated Negative Declaration for the proposed future 
oil and gas well stimulation treatment activities. 

D.2.3 Substantial Evidence 

The checklist determinations must be based on substantial evidence. Therefore, the checklist is expected 
to be accompanied by analytical discussions of the conclusions reached. Sections and pages from the EIR 
relied on for conclusions should be cited. As noted above, further information supporting conclusions 
can include additional studies or surveys undertaken to analyze the effects of proposed future oil and 
gas well stimulation treatment activities. 

DOGGR should cite in the checklist the references that are relied upon for conclusions. Reference to a 
previously prepared or outside document should, when appropriate and necessary to allow readers to 
reconstruct DOGGR’s thought processes, include a reference to the page or pages of the EIR where the 
statement is substantiated. A reference list should be attached to the checklist. These references will be 
part of the administrative record. Copies of the references should be kept on file by DOGGR in the event 
a member of the public requests to see them. 

D.2.4 Checklist Resource Categories 

The resource categories listed in the checklist match the resource issues analyzed in the EIR. The 
checklist analyst must review the corresponding environmental analysis and impact conclusions con-
tained in the EIR’s programmatic analysis and the pertinent adopted mitigation measures when deter-
mining whether any of the conditions of proposed future oil and gas well stimulation treatment activi-
ties require a Negative Declaration, Mitigated Negative Declaration, or EIR. Where possible, the checklist 
analyst should provide cross-references to pertinent the EIR’s mitigation measures. The checklist analyst 
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is also responsible for reviewing these mitigate measures and their effectiveness in reducing the effects 
of proposed future oil and gas well stimulation treatment activities. Written explanations supporting all 
conclusions should be included in the sections of the checklist available for discussions following the 
questions posed for each category of potential environmental impact. 

D.2.5 Checklist Answers 

Once DOGGR has determined that a particular physical impact would occur as a result of proposed 
future oil and gas well stimulation treatment activities, the checklist answers must indicate whether the 
impact is one of the following: 

 No New Impact: an impact that is adequately examined in the EIR and is “within the scope of the 
EIR.” No new environmental analysis needs to be prepared with respect to this kind of impact. 

 New Impact that is Less Than Significant: a new impact that is not adequately examined (and thus is 
not “within the scope of the EIR”) but is not significant under CEQA. This conclusion requires the prep-
aration of a Negative Declaration under CEQA. 

 New Impact that is Mitigated to Less Than Significant: a new impact that is not adequately examined 
(and thus is not “within the scope of the EIR”) but, due to the proponent’s willingness to incorporate 
new mitigation into its proposed future oil and gas well stimulation treatment activities, is clearly less 
than significant under CEQA. This conclusion requires the preparation of a Mitigated Negative Decla-
ration under CEQA. 

 New Impact that is Potentially Significant: a new impact that is not adequately examined (and thus is 
not “within the scope of the EIR”) and is potentially significant under the “fair argument” standard. 
This conclusion requires the preparation of an EIR under CEQA. 

The second and third determinations will need to be revisited after the completion of public review for a 
Negative Declaration or Mitigated Negative Declaration in order to determine whether comments on 
those documents from other agencies or members of the public include substantial evidence that the 
site-specific project may have significant environmental effects not adequately examined in the EIR. If 
such substantial evidence exists, the preparation of an EIR will be necessary, though the detailed 
analysis in the EIR may, as appropriate, be limited to those topics for which there may be significant 
environmental effects. 

D.2.6 Mitigation Measures 

The checklist analyst must review and apply the pertinent mitigation measures identified in the EIR for 
proposed future oil and gas well stimulation treatment activities as part of the examination of their 
potential to create new impacts. At the same time, the checklist analyst must consider whether the miti-
gation measures would result in an impact, or impacts, of its own and whether that impact, or impacts, 
was/were examined and disclosed in the EIR. 

D.3 Checklist for Future Environmental Reviews and Clearances 

The following pages of the appendix provide the checklist for future environmental reviews and clear-
ances that will be used by DOGGR for future oil and gas well stimulation treatment activities. 
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ENVIRONMENTAL CHECKLIST  
for Future Oil and Gas Well Stimulation Treatment Activities 

1. Project Title: Click here to enter text.  

2. Lead Agency Name and Address: Click here to enter text.  

3. Contact Person and Phone Number: Click here to enter text.  

4. Project Location: Click here to enter text.  

5. Project Sponsor’s Name and Address: Click here to enter text.  

6. Description of proposed activity, including relationship to the subject of the Analysis of Oil and 
Gas Well Stimulation Treatments in California EIR: 

Click here to enter text.  

7. Surrounding Land Uses and Setting: 

Click here to enter text.  

8. Other Public Agencies Whose Approval is Required: 

Click here to enter text.  
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9. On the basis of this initial evaluation: 

  I find that the later proposed activity will have effects that were not examined in the Analysis of Oil and 
Gas Well Stimulation Treatments in California EIR. Because these effects are or may be significant, an 
EIR is required. 

  I find that the later proposed activity will have effects that were not examined in the Analysis of Oil and 
Gas Well Stimulation Treatments in California EIR. Because these effects are less than significant even 
without any mitigation beyond what is already required pursuant to the Analysis of Oil and Gas Well 
Stimulation Treatments in California EIR, a NEGATIVE DECLARATION will be prepared. 

  I find that the later proposed activity will have effects that were not examined in the Analysis of Oil and 
Gas Well Stimulation Treatments in California EIR. Although these effects might be significant in the 
absence of additional mitigation beyond what is already required pursuant to the Analysis of Oil and Gas 
Well Stimulation Treatments in California EIR, revisions to the proposed activity have been made by or 
agreed to by the project proponent that would avoid the effects or mitigate the effects to a point where 
clearly no significant effects would occur. A MITIGATED NEGATIVE DECLARATION will be prepared. 

  I find that all of the effects of the proposed later activity were adequately examined in the Analysis of 
Oil and Gas Well Stimulation Treatments in California EIR, and that the proposed later activity will 
comply with all applicable mitigation requirements found in said document.  State another way, the 
proposed later activity is within the scope of the project covered by the EIR required by Senate Bill 4. No 
new environmental document under CEQA is required. 

    
Signature  Date 

    
Printed Name  For 
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Aesthetics 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

AE-1.  Substantially adversely affect scenic vistas.     

AE-2.  Substantially alter or damage scenic 
resources. 

    

AE-3. Substantially degrade the existing visual 
character or quality of a site and its surroundings. 

    

AE-4. Create new sources of substantial light and 
glare. 

    

Other impact on Aesthetics.      

Insert discussion here.  

 

 

Agriculture and Forestry Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

AGF-1. Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Important Farmland), 
as designated by the Farmland Mapping and Monitoring 
Program, to non-agricultural use.  

    

AGF-2. Conflict with existing zoning for agricultural use or 
with Williamson Act contracts.  

    

AGF-3. Conflict with existing zoning for, or cause rezoning 
of, forest land, timberland, or timberland zoned 
Timberland Production. 

    

AGF-4. Result in the loss of forest land or conversion of 
forest land to non-forest use . 

    

AGF-5. Directly or indirectly impair the use of agricultural 
land or forest land.  

    

Other impact on Agriculture and Forestry Resources.     

Insert discussion here.  
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Air Quality 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

AQ-1. Conflict with or obstruct implementation of an 
applicable air quality plan. 

    

AQ-2. Increase criteria pollutants or precursor pollutants 
to levels that violate an air quality standard or contribute 
substantially to an existing or projected air quality 
violation. 

    

AQ-3. Expose sensitive receptors to substantial pollutant 
concentrations. 

    

AQ-4. Create objectionable odors affecting a substantial 
number of people. 

    

Other impact on Air Quality.     

Insert discussion here.  

 

 

Biological Resources: Terrestrial 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

BIOT-1. Substantially reduce the habitat of a fish or 
wildlife species. 

    

BIOT-2. Cause a fish or wildlife population to drop below 
self-sustaining levels. 

    

BIOT-3. Substantially reduce the number or restrict the 
range of an endangered, rare, or threatened species.  

    

BIOT-4. Have a substantial adverse effect, either directly 
or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status 
species in local or regional plans, policies, or regulations, 
or by CDFW or USFWS. 

    

BIOT-5. Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community identified in 
local or regional plans, policies, regulations, or by CDFW 
or USFWS. 
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Biological Resources: Terrestrial 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

BIOT-6. Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404, of the 
Clean Water Act (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means. 

    

BIOT-7. Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species or with 
established native resident or migratory wildlife corridors, 
or impede the use of native wildlife nursery sites. 

    

BIOT-8. Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance. 

    

BIOT-9. Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Com¬munity Conservation 
Plan, or other approved local, regional, or state habitat 
conservation plan. 

    

BIOT-10. Contribute to global climate change and 
consequent impacts to biodiversity.  

    

Other impact on Biological Resources: Terrestrial.     

Insert discussion here.  

 

 

Biological Resources: Coastal and Marine 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

BIOCM-1. Substantially affect any species identified as a 
candidate, sensitive, or special status species or their 
habitat. 

    

BIOCM-2. Interfere substantially with the movement of 
any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife 
corridors, or impede the use of native wildlife nursery 
sites.  
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Biological Resources: Coastal and Marine 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

BIOCM-3. Have a substantial adverse effect on federally 
protected wetlands as defined by Section 404 of the Clean 
Water Act (including, but not limited to, marsh, vernal 
pool, coastal. etc.) through direct removal, filling, 
hydrological interruption, or other means. 

    

Other impact on Biological Resources: Coastal and 
Marine. 

    

Insert discussion here.  

 

 

Coastal Processes and Marine Water Quality 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

CPMWQ-1. Change marine water chemical composition 
with respect to known hazardous substances; or the 
measured water temperature, salinity, conductivity, or 
turbidity  

    

CPMWQ-2. Change the velocity or direction of ocean 
currents  

    

CPMWQ-3. Change the velocity or direction of coastal and 
ocean winds  

    

CPMWQ-4. Change the direction, size, or period of ocean 
waves.  

    

CPMWQ-5. Increase the risk of a tsunami.      

Other impact on Coastal Processes and Marine Water 
Quality. 

    

Insert discussion here.  
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Commercial and Recreational Fishing 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

CRF-1. Cause long-term exclusion of important 
commercial and recreational fishing areas.  

    

CRF-2. Result in substantial loss of total catch to  
commercial and recreational fishing industries. 

    

Other impact on Commercial and Recreational Fishing     

Insert discussion here.  

 

 

Cultural Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

CUL-1. Affect historic and built-environment resources.     

CUL-2. Affect prehistoric resources.     

CUL-3. Disturb human remains or cultural items, including 
funerary objects, sacred objects, and objects of cultural 
patrimony. 

    

CUL-4. Affect cultural landscapes.     

Other impact on Cultural Resources.     

Insert discussion here.  

 

 

Paleontological Resources  

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

PALEO-1. Destroy or disturb surface or near-surface 
significant paleontological resources. 

    

Other impact on Paleontological Resources.      

Insert discussion here.  
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Environmental Justice 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

EJ-1. Disproportionately affect minority or low-income 
populations. 

    

Other impact on Environmental Justice.     

Insert discussion here.  

 

 

Geology, Soils and Mineral Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

GEO-1. Expose people or structures to potential 
substantial adverse effects as a result of rupture of a 
known fault, seismically induced groundshaking, and/or 
ground failure.  

    

GEO-2. Result in substantial soil erosion or the loss of 
topsoil.  

    

GEO-3. Be located on a geologic unit or soil that is 
unstable and result in on- or off-site landslide, lateral 
spreading, subsidence or collapse.  

    

GEO-4. Be located on expansive soil creating substantial 
risks to life or property.  

    

GEO-5. Have soils incapable of adequately supporting the 
use of septic tanks or alternative wastewater disposal 
systems  

    

GEO-6. Result in the loss of availability of known mineral 
resource loss of a locally important mineral resource 
recovery site delineated on a local general plan, specific 
plan or other land use plan. 

    

Cause an induced seismic event including ground shaking 
and ground failure. 

    

Other impact on Geology, Soils and Mineral Resources.     

Insert discussion here.  
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Greenhouse Gas Emissions 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

GHG-1. Generate greenhouse gas emissions that may 
have a significant impact on the environment. 

    

GHG-2. Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing the 
emissions of greenhouse gases. 

    

Other impact on Greenhouse Gas Emissions.     

Insert discussion here.  

 

 

Hazards and Hazardous Materials 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

HAZ-1. Relase hazardous materials into the environment 
from a spill or leak. 

    

Other impact on Hazards and Hazardous Materials.     

Insert discussion here.  

 

 

Groundwater Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

GWR-1. Cause or contribute to overdraft conditions.      

GWR-2. Lower groundwater levels through pumping, 
resulting in significant and unreasonable land subsidence 
or significant and unreasonable impacts to nearby water 
wells or surface water. 

    

GWR-3. Adversely impact groundwater quality through 
surface spills or leaks during well stimulation.  

    

GWR-4. Migration of well stimulation fluids or formation 
fluids including gas to protected groundwater through 
non-existent or ineffective annular well seals.  
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Groundwater Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

GWR-5. Migration of well stimulation fluids or formation 
fluids including gas in to protected groundwater through 
damaged or improperly abandoned wells.  

    

GWR-6. Improper disposal of flowback in injection wells 
could potentially impact groundwater quality.  

    

GWR-7. Inability to identify specific impacts to groundwater 
quality from well stimulation activities. 

    

Other impact on Groundwater Resources.     

Insert discussion here.  

 

 

Surface Water Resources 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

SWR-1. Violate water quality standards or waste discharge 
requirements, provide substantial additional sources of 
polluted runoff, or otherwise substantially degrade or 
diminish surface water quality. 

    

SWR-2. Substantially alter 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 on- or off-site. 

    

SWR-3. Substantially diminish surface water quantity.     

SWR-4. Create flood hazard by substantially altering 
existing drainage patterns, substantially increasing the 
rate or amount of surface runoff, impeding or redirecting 
flood flows, or exposing people or structures to flooding.    

    

Other impact on Surface Water Resources.     

Insert discussion here.  
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Land Use and Planning  

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

LU-1. Preclude existing or permitted land uses, or create a 
disturbance that would diminish the function of land uses. 

    

LU-2.  Physically divide an established community     

LU-3. Conflict with applicable land use plans, policies, 
programs, ordinances or other land use regulations of 
agencies with jurisdiction over a project adopted for the 
purpose of avoiding or mitigating an environmental 
effect. 

    

Other impact on Land Use and Planning.      

Insert discussion here.  

 

 

Population and Housing 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

POP-1. Induce substantial population growth.     

POP-2. Displace substantial numbers of people or existing 
housing, necessitating the construction of replacement 
housing elsewhere. 

    

Other impact on Population and Housing.     

Insert discussion here.  

 

 

Noise and Vibration  

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

NOI-1. Cause exposure of persons to or generation of 
excessive noise levels or a substantial increase in ambient 
noise levels.  

    

NOI-2. Cause exposure of persons to or generation of 
excessive groundborne vibration.  
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Noise and Vibration  

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

Other impact on Noise and Vibration.      

Insert discussion here.  

 

 

Public Services 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

PUB-1. Require the need for new or physically altered 
governmental facilities in order to maintain acceptable 
service ratios, response times, or to other performance 
objectives for fire, police, or schools. 

    

Other impact on Public Services.     

Insert discussion here.  

 

 

Recreation  

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

REC-1. Increase the usage of recreation areas or facilities 
which would result in the physical deterioration of 
recreational resources. 

    

REC-2. Cause disruptions in designated recreation areas.     

Other impact on Recreation.      

Insert discussion here.  
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Risk of Upset/Public and Worker Safety 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

RSK-1. Create a hazard to the public or environment 
through crude oil transport and reasonably foreseeable 
accidents and releases. 

    

RSK-2. Create a hazard to the public or environment 
through a reasonably foreseeable accidental release of 
hazardous materials due to a hose leak or connection leak 
while pumping well stimulation treatment fluids. 

    

RSK-3.  Increase the potential for major oil spills due to 
ship groundings and collisions. 

    

RSK-4. Create a hazard to the public or environment 
through a reasonably foreseeable accidental pressure 
changes during flowback activity caused by blocked pump 
discharge, sudden change in downhole condition, or 
human error. 

    

RSK-5. Generate risks to public safety by causing a 
flammable atmosphere in the flowback tank. 

    

RSK-6.  Increase risks to public safety by exposing the 
public to accidental hazardous materials releases from 
pipelines. 

    

RSK-7. Expose workers and public to hazardous levels of 
airborne silica during the use of proppant 

    

Other impact on Risk of Upset/Public and Worker Safety.     

Insert discussion here.  

 

 

Transportation and Traffic 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

TR-1. Generate additional truck traffic and disrupt traffic 
operations.  

    

TR-2. Inadvertently damage road rights-of-way.      

TR-3. Cause traffic safety hazards for vehicles, bicyclists, 
and pedestrians.  

    

TR-4. Transport hazardous materials.      
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Transportation and Traffic 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

TR-5. Change air traffic patterns.      

TR-6. Temporarily interfere with emergency response.      

Other impact on Transportation and Traffic.     

Insert discussion here.  

 

 

Utilities and Service Systems 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

UTL-1.  Adversely affect utilities and service systems due 
to population growth from Project-related development. 

    

UTL-2.  Require new or expanded electrical or natural gas 
infrastructure. 

    

UTL-3.  Exceed existing municipal wastewater treatment 
provider capacities. 

    

UTL-4. Exceed permitted solid waste capacity of landfills     

Other impact on Utilities and Service Systems.     

Insert discussion here.  
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Mandatory Findings of Significance 

New Impact  
that is  

Potentially 
Significant 

New Impact  
that is  

Mitigated to  
Less Than 
Significant 

New Impact  
that is  

Less Than 
Significant 

No New 
Impact 

Does the project have the potential to degrade the quality 
of the environment, substantially reduce the habitat of a 
fish or wildlife species, cause a fish or wildlife population 
to drop below self-sustaining levels, threaten to eliminate 
a plant or animal community, substantially reduce the 
number or restrict the range of an endangered, rare or 
threatened species, or eliminate important examples of 
the major periods of California history or prehistory? 

    

Does the project have impacts that are individually 
limited, but cumulatively considerable? ("Cumulatively 
considerable" means that the incremental effects of a 
project are considerable when viewed in connection with 
the effects of past projects, the effects of other current 
projects, and the effects of probable future projects)? 

    

Does the project have environmental effects which will 
cause substantial adverse effects on human beings, either 
directly or indirectly? 

    

 



 

 

 

 

 

 

Appendix E 
Emission Calculation Examples – 

Well Stimulation Treatments 
  



Emission Calculation Examples ‐ Well Stimulation Treatments (Hydraulic Fracturing Activities)
25 : GWP CH4

Off‐Road, Mobile Sources / Portable Equipment Emission Rates at 2014 SCAB Fleet Avg. (per unit) Emissions for Equipment
Off‐Road Equipment Example Duty : in Chapter 7 (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)

ROG CO NOX SOX PM CO2 CH4 ROG CO NOX SOX PM CO2 CH4 CO2e
Pumping Units (Hydraulic Fracturing) 2500 bhp/unit (2250 HHP ~ 2500 bhp 0.4337 1.6103 5.4851 0.0072 0.1559 719 0.0391 83.3 309.2 1,053.1 1.4 29.9 62.62 0.003 62.7

8 unit * days
24 hr/day

Pumping Units (Acid Matrix) 940 bhp/unit (850 HHP ~ 940 bhp 0.3227 1.2398 4.0177 0.0059 0.1172 587 0.0291 62.0 238.0 771.4 1.1 22.5 51.11 0.003 51.2
8 unit * days
24 hr/day

Pumping Units (Other) 250 bhp/unit (lt.duty 0.1175 0.4096 1.4689 0.0023 0.0416 201 0.0106 7.5 26.2 94.0 0.1 2.7 5.85 0.000 5.9
8 unit * days
8 hr/day

Blenders 550 bhp/unit (est. 0.2301 0.6850 2.1274 0.0030 0.0716 300 0.0208 11.0 32.9 102.1 0.1 3.4 6.53 0.000 6.5
2 unit * days
24 hr/day

Cranes 400 bhp/unit (est. 100 ton 0.1272 0.4096 1.1422 0.0016 0.0409 153 0.0115 1.0 3.3 9.1 0.0 0.3 0.55 0.000 0.6
2 unit * days
4 hr/day

Generators 420 bhp/unit (est. 300 kW each 0.1522 0.6054 1.9606 0.0030 0.0561 297 0.0137 29.2 116.2 376.4 0.6 10.8 25.87 0.001 25.9
8 unit * days
24 hr/day

Drill Rigs 1000 bhp/unit (est. 0.3889 1.6591 5.4092 0.0093 0.1411 928 0.0351 18.7 79.6 259.6 0.4 6.8 20.21 0.001 20.2
2 unit * days
24 hr/day

Off‐Road Portable Equipment (Tier Comparison) : e.g., Pumping Unit
Off‐Road Compression‐Ignition (Diesel) Engine Standards Standard (g/bhp‐hr) (bhp) : at Tier Standard (no load factor)
Mobile Machines          > 750hp Tier 2 NMHC+NOx/CO/PM  4.8 / 2.6 / 0.15 2500 (g/hr) (lb/hr)

NMHC+NOx 4.8 1.2E+04 26
CO 2.6 6.5E+03 14
PM 0.15 3.8E+02 1

Mobile Machines          > 750hp Tier 4i NMHC/NOx/CO/PM  0.30 / 2.6 / 2.6 / 0.07
NMHC 0.3 7.5E+02 2
NOx 2.6 6.5E+03 14
CO 2.6 6.5E+03 14
PM 0.07 1.8E+02 0

Mobile Machines          > 750hp Tier 4f NMHC/NOx/CO/PM  0.14 / 2.6 / 2.6 / 0.03
NMHC 0.14 3.5E+02 1
NOx 2.6 6.5E+03 14
CO 2.6 6.5E+03 14
PM 0.03 7.5E+01 0
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On‐Road, Mobile Sources (Hydraulic Fracturing Activities) Emission Rates at 2014 SCAB Fleet HDT (T7) Avg Emissions for On‐Road (Heavy‐Duty Trucks)
(lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)

On‐Road (Heavy‐Duty Trucks) ROG CO NOX SOX PM CO2 ROG CO NOX SOX PM CO2 CH4 CO2e
T7 HDT vehicles: 0.000810 0.004235 0.016632 0.000038 0.000561 3.947 10.1 52.6 206.6 0.5 7.0 22.2 22.2

: per job Trip Length (1‐way) : per job ROG CO NOX SOX PM CO2
On‐Road (Heavy‐Duty Trucks) Trips (#) (mi) (VMT) (lb) (lb) (lb) (lb) (lb) (MT)
Control Vans 4 65 520 0.421 2.202 8.648 0.020 0.292 0.93
Pump Trucks 8 65 1,040 0.843 4.404 17.297 0.039 0.583 1.86
Flatbed Trucks 2 65 260 0.211 1.101 4.324 0.010 0.146 0.47
Manifold Trailer 2 65 260 0.211 1.101 4.324 0.010 0.146 0.47
Blenders 2 65 260 0.211 1.101 4.324 0.010 0.146 0.47
Crane Haul Trucks 2 65 260 0.211 1.101 4.324 0.010 0.146 0.47
Sand Chiefs 20 65 2,600 2.107 11.010 43.242 0.098 1.458 4.65
Sand Trucks 20 20 800 0.648 3.388 13.305 0.030 0.448 1.43
Water Tanks 30 65 3,900 3.160 16.516 64.863 0.147 2.186 6.98
Water Trucks 63 20 2,520 2.042 10.672 41.912 0.095 1.413 4.51

Greater Water Hauling (Monterey Formation)
: per job Trip Length (1‐way) : per job (lb) (lb) (lb) (lb) (lb) (MT)

Water Trucks 2500 20 100,000 81.023 423.478 1663.156 3.765 56.059 179.02

On‐Road, Mobile Sources (Hydraulic Fracturing Activities) Emission Rates at 2014 SCAB Fleet LDT, MDV Avg Emissions for On‐Road (Light‐Duty & Medium Trucks)
(lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb/VMT) (lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)

On‐Road (Light‐Duty & Medium Trucks) ROG CO NOX SOX PM CO2 ROG CO NOX SOX PM CO2 CH4 CO2e
LDT2 (gasoline) vehicles: 0.000564 0.005687 0.000645 0.000011 0.000105 1.114 0.5 5.1 0.6 0.0 0.1 0.4 0.4
MDV (gasoline) vehicles: 0.000744 0.007997 0.000974 0.000014 0.000105 1.410

: per job Trip Length (1‐way) : per job ROG CO NOX SOX PM CO2
On‐Road (Light‐Duty & Medium Trucks) Trips (#) (mi) (VMT) (lb) (lb) (lb) (lb) (lb) (MT)
Crew Trucks (pickups) 4 20 160 0.090 0.910 0.103 0.002 0.017 0.08
Misc Supplies (medium duty) 4 65 520 0.387 4.159 0.506 0.007 0.055 0.33

On‐Road, Mobile Sources (Product Daily Haul) Emission Rates at 2014 SCAB Fleet LDT, MDV Avg
ROG CO NOX SOX PM

On‐Road (Heavy‐Duty Trucks) Trips/day (mi) : long‐term (VMT/day) (lb/day) (lb/day) (lb/day) (lb/day) (lb/day) (MT/day)
Product Trucks (Shipping; 5,000 gal) 10 300 6,000 4.861 25.409 99.789 0.226 3.364 10.74
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Typical Inventory per Event (Hydraulic Fracturing Activities)
(lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)
ROG CO NOX SOX PM CO2 CH4 CO2e

Pumping Units (Hydraulic Fracturing) 83.3 309.2 1,053.1 1.4 29.9 62.6 0.0 62.7
Blenders 11.0 32.9 102.1 0.1 3.4 6.5 0.0 6.5
Cranes 1.0 3.3 9.1 0.0 0.3 0.6 0.0 0.6

On‐Road (Heavy‐Duty Trucks) 10.1 52.6 206.6 0.5 7.0 22.2 0.0 22.2
On‐Road (Light‐Duty & Medium Trucks) 0.5 5.1 0.6 0.0 0.1 0.4 0.0 0.4

Total 105.9 403.0 1,371.6 2.0 40.7 92.4 0.0 92.5

Draft Chapter 7.3.8: Maximum Projected Hydraulic Fracturing Activities (events per year)
(lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)

Study Region, Field (# HF) ROG CO NOX SOX PM CO2 CH4 CO2e
1 Wilmington 25 2,647 10,075 34,289 50 1,018 2,309 0 2,311
1 Inglewood 20 2,117 8,060 27,431 40 815 1,847 0 1,849
2 Sespe 4 423 1,612 5,486 8 163 369 0 370
2 Other R2 24 2,541 9,672 32,918 48 978 2,217 0 2,219
3 R3 0 0 0 0 0 0 0 0 0
4 R4 1850 195,846 745,532 2,537,411 3,737 75,360 170,856 7 171,036
5 R5 3 318 1,209 4,115 6 122 277 0 277
6 R6 0 0 0 0 0 0 0 0 0

Total Statewide 1,926 203,892 776,159 2,641,651 3,890 78,456 177,875 8 178,063

(tpy) (tpy) (tpy) (tpy) (tpy)
Study Region, Field ROG CO NOX SOX PM

1 Wilmington 1.3 5.0 17.1 0.0 0.5
1 Inglewood 1.1 4.0 13.7 0.0 0.4
2 Sespe 0.2 0.8 2.7 0.0 0.1
2 Other R2 1.3 4.8 16.5 0.0 0.5
3 R3 0.0 0.0 0.0 0.0 0.0
4 R4 97.9 372.8 1,268.7 1.9 37.7
5 R5 0.2 0.6 2.1 0.0 0.1
6 R6 0.0 0.0 0.0 0.0 0.0

Total Statewide 101.9 388.1 1,320.8 1.9 39.2

Emission Calculation Examples 5/1/2015 ‐ Page 3 of 4



Typical Inventory per Event (Well Drilling)
(lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)
ROG CO NOX SOX PM CO2 CH4 CO2e

Pumping Units (Other) 7.5 26.2 94.0 0.1 2.7 5.8 0.0 5.9
Cranes 1.0 3.3 9.1 0.0 0.3 0.6 0.0 0.6

Generators 29.2 116.2 376.4 0.6 10.8 25.9 0.0 25.9
Drill Rigs 18.7 79.6 259.6 0.4 6.8 20.2 0.0 20.2

On‐Road (Heavy‐Duty Trucks) 10.1 52.6 206.6 0.5 7.0 22.2 0.0 22.2
On‐Road (Light‐Duty & Medium Trucks) 0.5 5.1 0.6 0.0 0.1 0.4 0.0 0.4

Total 67.0 283.0 946.4 1.7 27.6 75.1 0.0 75.2

Draft Chapter 7.3.8: New Wells for Hydraulic Fracturing (events per year)
(lb) (lb) (lb) (lb) (lb) (MT) (MT) (MT)

Study Region, Field (# new) ROG CO NOX SOX PM CO2 CH4 CO2e
1 Wilmington 20 1,339 5,661 18,928 33 551 1,503 0 1,504
1 Inglewood 6 402 1,698 5,678 10 165 451 0 451
2 Sespe 4 268 1,132 3,786 7 110 301 0 301
2 Other R2 10 670 2,830 9,464 17 276 751 0 752
3 R3 0 0 0 0 0 0 0 0 0
4 R4 1650 110,499 466,998 1,561,548 2,741 45,496 123,966 4 124,061
5 R5 0 0 0 0 0 0 0 0 0
6 R6 0 0 0 0 0 0 0 0 0

Total Statewide 1,690 113,178 478,320 1,599,404 2,807 46,599 126,971 4 127,069

(tpy) (tpy) (tpy) (tpy) (tpy)
Study Region, Field ROG CO NOX SOX PM

1 Wilmington 0.7 2.8 9.5 0.0 0.3
1 Inglewood 0.2 0.8 2.8 0.0 0.1
2 Sespe 0.1 0.6 1.9 0.0 0.1
2 Other R2 0.3 1.4 4.7 0.0 0.1
3 R3 0.0 0.0 0.0 0.0 0.0
4 R4 55.2 233.5 780.8 1.4 22.7
5 R5 0.0 0.0 0.0 0.0 0.0
6 R6 0.0 0.0 0.0 0.0 0.0

Total Statewide 56.6 239.2 799.7 1.4 23.3
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Appendix F 
California’s Prehistory, History and Cultural Resources Types 

Archaeologists divide California’s past into two periods: the prehistoric era and the historic era. The 
point that the prehistoric era ends and the historic era begins is generally considered to be the founding 
of the first Spanish mission in California, Mission San Diego de Alcala, in AD 1769. 

For the purposes of this narrative, dates for prehistoric events and resources are given in “years before 
the present” (years B.P), and the “present” is fixed to 1950 AD. Many different systems for categorizing 
the prehistory California are used in different Study Regions. In order to allow for comparison across 
Study Regions and to avoid confusion, in this analysis a geologic chronology will be used. This consists of 
four major periods: the Pleistocene-Holocene Transition (14,000 to 10,000 years B.P.); Early Holocene 
10,000 to 7,000 years B.P.); Middle Holocene (7,000 to 4,000 years B.P.); and Late Holocene (4,000 to 
200 years B.P.). These periods are illustrated in Figure F-1.   

The main analytical unit for the Study Region-level analysis of prehistoric cultural resources is the 
“culture region,” a division of a “culture area.” A prehistoric culture area is an area where the inhabi-
tants were more similar to each other in the languages they spoke, their religions, their diets, their 
homes, the tools they used, and other elements of their culture than they were to the inhabitants of 
other areas (Fredrickson, 1973). In this system the majority of California was designated the Central Cali-
fornia culture area, with other parts of the State being in the Great Basin, Southwestern, and Northwest 
Coast culture areas (Kroeber, 1939; Moratto, 1984). Culture areas can be divided into multiple culture 
regions that in turn contained contain many social and ethnolinguistic groups. Ethnolinguistic groups 
consist of people who share language and ethnic ties, but do not necessarily belong to the same political 
or social organizations (e.g. the Basque). 

The area covered within this analysis includes seven of the eight culture regions that make up the Cali-
fornia Culture Area. These generally follow boundaries based on terrain, climate, and types of plants. 
They include: the North Coastal Region, the San Francisco Bay Region, the Central Coastal Region, the 
South Coastal Region, the Desert Region, Sierra Nevada Region, the Central Valley Region, and the 
Plateau Region, as illustrated in Figure F-2.  

Prehistoric archaeologists use many different terms to categorize and interpret units of past cultural, 
technological, or functional diversity. Terms for interpretive units in the prehistoric era are used incon-
sistently across California and in many cases overlap. Four common terms are used in this analysis to 
refer to these units of the prehistoric past: culture; horizon; pattern; and tradition. A “culture” refers to 
a unit that has distinct types of artifacts and is found within a certain area during a particular time. 
These are sometimes interpreted as representing actual groups of people linked by social ties, language, 
or other cultural factors. The latter three are all very similar, but differ in scope and focus. A “pattern” is 
the most specific, being a cultural adaptation tied to a particular time and area, while a “horizon” pri-
marily geographic and spread over a wide area, and a “tradition” is mainly temporally based and follows 
a particular technology as it changes over time (Society for California Archaeology, 2014). 
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Figure F-1. Prehistoric Chronological Sequence for California 

Note: A specific period in the cultural chronology is not always used before the Early Period in some archaeological treatmen ts (cf. 
Milliken et al., 2007). To represent this, the block of time has been left blank, with an “X” through it. It is often simpl y referred to by 
its geological period of Early Holocene.  
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Pleistocene-Holocene Transition (14000–10000 years B.P.) 

Humans arrived in what is now California over 13,000 years before the present. Two routes have been 
suggested for this initial colonization: over land via the Bering Land Bridge; or over sea by boat along the 
coast of North America (Erlandson and Braje, 2012). Regardless of route, this colonization occurred prior 
to the shift between the late Pleistocene and early Holocene, approximately 12,000 years B.P.; this 
period of time also called the Paleoindian Period. During this period, the climate became progressively 
warmer and wetter and most of California’s megafauna, including mammoths, bison, horses, and 
ground sloths, became extinct. The Paleoindian Period occurred relatively soon after the subsidence of 
the glacial areas from the high elevation portions of northern California. While the role of humans in the 
extinction of the megafauna is still debated, it is commonly accepted that this was a time of great 
climatic and environmental changes (Erlandson et al., 2007; Jones and Klar, 2007; West et al., 2007). 

Three major cultural traditions appear in California during the Pleistocene-Holocene Transition: the Paleo-
coastal tradition, a coastal tradition identified by barbed projectile points and tools formed from very 
small pieces of flaked stone; the Western Stemmed Point tradition, an interior tradition identified by 
stemmed projectile points; and the Clovis tradition, an interior tradition identified by fluted projectile 
points (Erlandson and Braje, 2012). 

Archaeological evidence from the Pleistocene-Holocene Transition is scarce and usually only dated by 
the presence of diagnostic artifacts such as fluted Clovis projectile points and crescent-shaped flaked 
stone tools. Resources that date to the earliest portion of this period are located primarily near to the 
coast (Erlandson et al., 2007; Rondeau et al., 2007). 

Early Holocene (10,500–7000 years B.P.) 

The Early Holocene is characterized by warming temperatures, rising sea levels, and shifting environ-
ments. Sea level rise was dramatic, rising 45 meters (150 feet) to a level approximately 15 meters 
(50 feet) lower than today (Masters and Aiello, 2007). Subalpine forests were replaced by temperate 
conifer forests, while pine forests were replaced by oak savanna (West et al., 2007). Large, precipitation-
fed lakes covered areas of the California deserts and valleys, providing rich hunting grounds for people 
during the Early Holocene. These lakes and the wetlands surrounding them began to dry out during this 
period (Arnold and Walsh, 2010). 

The Western Stemmed Point Tradition present in the Pleistocene appears to have developed into the 
Western Pluvial Lakes Tradition, focused on exploitation of small game, waterfowl, and freshwater 
shellfish found around lakes and wetlands, especially in the Mojave Desert in southeastern California. 
Also during this period the earliest tools for processing starchy plant foods appeared, consisting of a flat 
stone slab (millingslab) and a stone used to pulverize the plant material (handstone). These were likely 
for grinding grass seeds into flour. Near the end of this period, in some areas such as the Clear Lake 
Basin in the mountains north of the San Francisco Bay, people increasingly ate acorns as their staple 
food and lived in year-round settlements, a pattern characteristic of the Middle and Late Holocene 
(Arnold and Walsh, 2010). 

Middle Holocene (7000–4000 years B.P.) 

The Middle Holocene was warmer and drier than the periods before or after it, continuing the environ-
mental shift across much of the State from temperate conifer forests to drier pine woodlands, oak 
savannas, and chaparral (West et al., 2007). It marked the disappearance of the large desert lakes. These 
conditions may have contributed to a decline in the population of California, and the abandonment of 
particular areas due to lack of available food (Arnold and Walsh, 2010). Conversely, this observed 
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pattern may be due to a difficulty in identifying resources from this period or the disappearance of 
resources due to being covered or washed away by severe erosion (Hildebrandt, 2007). 

Throughout this period there appears to be a high dependence on plant foods indicated by a profusion 
of stone milling tools. Cobble mortars and pestles appeared at the end of the Early Holocene, but 
become more common between 6,000 and 5,000 years B.P., implying a greater reliance on acorns in the 
diet (Arnold and Walsh, 2010; Jones and Klar, 2007). This also suggests a decrease in how often people 
moved around during the year, as acorns require a greater time investment in processing. Small game, 
such as rabbits and quail, appears to have been important as well, leading to a reduction in the size of 
projectile points used (Arnold and Walsh, 2010). Near the end of this period an important cultural 
tradition, the Windmiller Pattern, appears in the Sacramento Delta and San Joaquin Valley. Windmiller 
resources feature mounded villages with large, formal cemeteries (Rosenthal et al., 2007). The 
Millingstone Tradition of the Southern Coast consisted on seasonally mobile groups that relied heavily 
on plant and near-shore marine resources. Small, permanent villages appear in the Channel Islands at 
this time, pointing to the existence of well-established regional trade networks and a society with higher 
populations, greater labor specialization, and a more complicated political system (Byrd and Raab, 2007; 
Glassow et al., 2007). The olivella shell bead trade appears during this period and signals the beginning 
of long-distance trade networks (Glassow et al., 2007). 

Late Holocene (4000 years B.P. to Present) 

The Late Holocene was the period where the environment and human cultures settled into the pattern 
that was recorded at the time of European contact. Sea levels stabilized at modern levels and the cli-
mate became cooler and wetter, with the exception of a severely hot and dry period between approxi-
mately 1,150 to 650 years B.P., known as the Medieval Climatic Anomaly (Arnold and Walsh, 2010). This 
climatic disruption led to technological and sociocultural changes in many regions. It appears that by this 
period Native Californians were engaged in widespread environmental management using tools such as 
controlled burning, resulting in larger harvests and an increase in small and large game animals such as 
rabbits and deer (Anderson, 2005; Arnold and Walsh, 2010). 

This period is too well documented and too diverse to summarize quickly. None-the-less, a series of 
themes appear to hold true across California during this time. There was widespread population growth, 
despite local shifts in how populations were spread across the landscape. Year-round settlement 
increased, accompanied by more complicated religions, governments, and economies. Populations 
intensified their resource collection, which may have made some resources become scarce. Territoriality 
appears to have increased, leading to greater intergroup violence in some areas. Regional exchange 
networks spread, linking much of the State with eastern Oregon, Nevada, Utah, and Arizona through the 
trade of olivella, dentalia, and clamshell beads. Some areas, particularly the San Francisco Bay, the Sac-
ramento Delta, and the Southern Coast and Channel Islands experienced the emergence of social classes 
and complex governments (Jones and Klar, 2007). Near the end of this period, bow and arrow technol-
ogy entered California from the northeast and southeast, resulting in population movements and shifts 
towards hunting larger game. By the time of sustained European contact at the end of the 18th century, 
there were at least 300,000 Native Californians organized into over 600 social groups known as tribelets 
(Arnold and Walsh, 2010). 

European Exploratory Period (AD 1542–1769) 

The first Spanish contact in California came with Juan Rodriguez Cabrillo’s exploration of the West Coast 
as far north as Point Reyes in 1542. For almost two centuries after AD 1565, Spanish “Manila” galleons 
sailing the spice trade followed the California coast as part of their route from the Philippines to Mexico, 
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several of which wrecked along the way. In AD 1579 the English explorer and privateer Francis Drake 
landed in California, likely near Point Reyes in Marin County. Sebastián Vizcaíno explored the California 
coast and landed in Monterey in AD 1602 (Rawls and Bean, 1993). 

Spanish Period (AD 1769–1822) 

The Spanish Period is dominated by four parallel modes of colonization. The mission system was estab-
lished by the Catholic Church in cooperation with the Spanish government as a program of settlement 
and colonization that spread from Baja California to Alta California. This was mainly to stop Russian 
settlement from spreading south from Alaska into territory claimed by Spain. In 1767 and 1768, King 
Charles III of Spain transferred control of the Baja California missions from the Jesuits to the Franciscans. 
The mission colonization began in Alta California in 1769 with the founding of mission San Diego de 
Alcala by Father Junípero Serra. The goal of the system was to convert was run by Franciscan friars with 
a goal of converting the native population of California into productive Spanish subjects, i.e. Christian 
farmers, who would be the basis of colonization of the region. The system allowed the Franciscans to 
claim thousands of acres of land in the name of Spain to establish a church to convert the Native Ameri-
cans (called neophytes) and lands to grow crops and raise livestock to feed themselves and to produce 
commodities for trade, mainly cattle hides and tallow. The Native American neophytes were largely 
forced to work the mission lands and live within the mission compounds, often resulting in the loss of 
much of their own cultural identity. Ultimately this system included 21 missions, situated a day’s journey 
apart along the El Camino Real (King’s Highway), that controlled a sixth of the available land in Cali-
fornia. The military system consisted of four forts, or “presidios,” at San Diego, Santa Barbara, Monte-
rey, and San Francisco. These were designed to protect Spanish California from both outside European 
encroachment and from internal Native Californian uprising. A third system was made up of six Spanish 
civilian towns, called pueblos, in San Diego, Los Angeles, Santa Barbara, Villa de Branciforte (later Santa 
Cruz), San Jose, and San Francisco. These supported the missions and presidios as agricultural centers 
and trading posts. The final system, established in a less formal way, was the rancho system, formed of 
about 30 large areas of land granted to “dons” who followed a Spanish aristocratic lifestyle and turned 
huge herds of cattle loose across portions of the State. Californios were forbidden to trade with any 
nations other than Spain, leading to a large amount of smuggling to American merchant ships. In 1811, 
Russian fur hunters established Fort Ross north of the Russian River. This colony was occupied until 1841 
(Rawls and Bean, 1993). Diseases that arrived with the early explorers, and later the missionaries, 
caused a demographic collapse within the California native population, with the population between 
Tomales Bay and San Diego dropping by over 90 percent (Chartkoff and Chartkoff 1984, Preston, 2002). 
Groups that were brought into the missions were severed from their traditional lifeways and found it 
difficult to return even if they tried. 

Mexican Period (AD 1821–1846) 

The success of the Mexican Revolution in 1821 brought wide changes to California. The missions con-
tinued to operate as under Spanish control until 1833 when the Secularization Act was passed. This 
withdrew ownership of the mission lands from the Catholic Church, putting their extensive holdings into 
private hands. While the lands were supposed to go to the Native Californian neophytes, most were 
either granted away as ranchos to prominent and wealthy families of Mexico and to reward soldiers for 
their service during the revolution. Occasionally the lands and livestock were held in trust for the natives 
by the same dons who were granted the ranchos. The number of ranchos increased from 30 to over 450 
by 1845. The mission neophytes were forced to work on the ranchos, tending the immense herds of 
cattle that provided the dons with hides and tallow to trade with the Boston-based merchant ships. This 
became possible due to the elimination of the restrictive trade policies of the Spanish government. The 
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expansion of the land grants and the increasing number of American and European settlers arriving in 
California further impacted the native population, and an outbreak of malaria or smallpox in the Central 
Valley between 1830 and 1833 killed approximately 60,000 Native Californians (Chartkoff and Chartkoff, 
1984; Rawls and Bean, 1993). In 1840 a Swiss immigrant, John Sutter, founded the first European settle-
ment in the Central Valley at what is now Sacramento. This settlement was the final destination of many 
American pioneers traveling the California Trail to establish farms in the State. By 1846, the American 
and European population was almost a quarter of the 9,000 non-native occupants of California (Rawls 
and Bean, 1993). 

American Period (AD 1846–1965) 

The American Period history of California is complex, but can be summarized in a series of events and 
trends that form the first explosive, multiethnic population and infrastructure growth in U.S. history. 
These trends include the annexation of the State into the United States, the fate of Native Americans, 
mining booms, transportation, agricultural development, water issues, the lumber industry, the petro-
leum industry, and military development. Each is given further attention below. 

Annexation and Statehood. In 1846 the Mexican-American War broke out over the U.S. annexation of 
Texas and disputed territory north of the Rio Grande. Lt. John Frémont and a small group of U.S. Army 
surveyors and scouts were present in California and supported an American revolt in Sonoma that 
established a short-lived California Republic. Commodores John Sloat and Robert Stockton of the U.S. 
Navy Pacific Squadron quickly seized the presidios and ports of California. Ultimately there was little 
resistance from the Californios against the U.S. takeover. The Treaty of Guadalupe Hidalgo in 1848 
formally ceded California to the U.S. In 1850, the “Great Compromise” between northern and southern 
members of Congress granted California Statehood as a free State in exchange for the Utah and New 
Mexico territories having the right to become slave states when they achieved statehood themselves. At 
the time, California already had a constitution and a State government that had been operating for 
almost a year (Rawls and Bean, 1993). 

Native Americans. The first century of American control was marked by severe decline of the Native 
American population. Between 1851 and 1853, three U.S. treaty representatives negotiated and signed 
18 treaties with native groups under which 7 million acres of land would be set aside as reservations in 
exchange for the entire State territory. Settlers saw this as taking away their chance at claiming land and 
pressured the Congress, who never ratified the treaties. In the northern and mountain areas bounties 
were placed on scalps of Native Californians. California labor laws made it legal for Americans to kidnap 
native children and force them into slave labor. This continued until 1867, when the State law was 
changed to be in compliance with the 14th Amendment. The late 19th century saw a series of religious 
revivals sweep through the native population, including two waves of the Ghost Dance.1 During the 
1890s and early 20th century up to one third of Native Californian children were put into Indian Schools 
that aimed to eliminate their traditions and implant American culture. As the 20th century continued 
the Federal government continued to try to make California Natives become part of American culture, 
including by dispersing their reservation and rancheria lands and terminating the legal recognition of 
Tribes. In the 1960s, Native Americans began to organize and protest their treatment, demanding 
respect and participation in decisions involving their people. 

                                                           
1 The Ghost Dance was a revivalist religious movement of the late 19th century that spread in several waves 

from Nevada through Native American populations of the Western US. It was focused on the return of spirits of 
the dead who would bring back a traditional way of life for the Native Americans.  
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Mining Booms. The discovery of gold in the American River at Sutter’s Mill in Coloma in 1848 set off the 
California Gold Rush, one of the defining events in State history. Within two years the non-native popu-
lation of California had increased by a factor of 10, from 9,000 to over 100,000. By 1855 this number had 
tripled. Many of these new immigrants were not Anglo-Americans, and included large groups of Chileans 
and Peruvians, Chinese, Hawai’ians, African Americans, Mexicans, French, Italians, Portuguese, Austra-
lians, Basque, and Filipinos. These were mostly men, who flooded areas of California virtually untouched 
by the Spanish and Mexican periods including the Sierra Nevada, Klamath, and Cascade Mountains. The 
Native California population, once more than 350,000, collapsed to a mere 50,000. The cities of San 
Francisco, Sacramento, and Stockton sprang up overnight and smaller towns and camps appeared 
throughout the gold fields. The shift from simple placer mining to industrial hardrock and hydraulic 
mining caused extensive geophysical changes to the State, including severe sedimentation throughout 
the Central Valley and the San Francisco Bay. The demand for mercury, used to extract gold from sedi-
ments, fueled mining in other regions. The Comstock Silver Booms in the eastern Sierra Nevada con-
tinued to draw miners and merchants into the State and to funnel money into the cities of northern Cali-
fornia (Rawls and Bean, 1993). 

Transportation. Early in the history of California, most transportation was done by wagon and boat. The 
large rivers and channels of the Central Valley allowed steam ships to sail from San Francisco to inland 
ports at Sacramento and Stockton, while smaller boats sailed further north and south. New immigrants 
were brought by overland wagon trails and by clipper ships sailing around South America. Timber 
schooners traveled the coast, bringing wood from mills in the northwest portions of the State (Rawls 
and Bean, 1993). Stage coach lines proliferated by the 1850s, connecting cities and towns across the 
State, but also crossing the Sierra Nevada along the modern routes of Interstates 50 and 80. Beginning 
in 1858, the Butterfield Overland Mail Stage ran from Saint Louis to Los Angeles and then San Francisco, 
travelling 2,800 miles in 25 days (Ahnert, 2013). By the late-1850s railroad construction had begun and 
brought areas of California closer together. Chinese workers rapidly became the main source of labor for 
the expanding system, with over 90 percent of the workers on the Central Pacific Railway transcon-
tinental line being Chinese. This railroad connected to the Union Pacific in 1869, providing the first rapid, 
safe way to travel to California from the East Coast. This encouraged development in Oakland, its ulti-
mate terminus. The 1876 arrival of the Southern Pacific transcontinental rail line and the 1885 arrival of 
the Atchison, Topeka, and Santa Fe transcontinental rail line to Los Angeles were major factors in the 
growth of that city and its importance in the State. The invention of refrigerated cars at the turn of the 
20th century radically changed agriculture in California, helping shifting it away from corn and wheat to 
fruits and vegetables. Corruption and monopolistic behavior by the railroad companies was a serious 
concern in California and was a main impetus for the founding of the Progressive Movement in the 
State. Railways remained important until after World War II, when car and truck transportation sur-
passed it and State and federal highways expanded. Highways were originally built in California during 
the 1920s and 1930s, but after World War II the development of the interstate highway system led to a 
dramatic increase of the freeways within the State (Rawls and Bean, 1993). Some of the earliest airlines 
operated out of southern California, linking major cities of the western U.S. in the 1920s. The DC-3, built 
by Douglas Aircraft Company in Santa Monica and Long Beach starting in the 1930s, revolutionized pas-
senger air travel by providing a comfortable vehicle that could make the trip between California and 
New York in 15 hours. These planes were instrumental in the U.S. operations in World War II, after 
which decommissioned DC-3s flooded the airline industry around the world (Starr, 2005) 

Agriculture. Mexican period land grants covered the majority of the agricultural land of the State. These 
were disputed by Anglo-American settlers almost immediately following U.S. annexation. Although most 
of these grants were determined to be legal by a land commission and U.S. courts, the cost of defending 
the grants over almost two decades caused most land grantees to sell their property, resulting in Anglo-
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American ownership of most agricultural land by the 1870s. The main agricultural product after the 
Spanish period was beef, but a two year drought beginning in 1862 caused farms to spring up across the 
State, mainly producing wheat. The wheat boom propelled innovation of industrial planting and harvest-
ing techniques before it collapsed in the 1890s. Growing grapes for raisins and wine was common across 
the State, particularly in Sonoma, Napa, Santa Clara, Alameda, and Fresno Counties. In the 1870s a com-
bination of new breeds of oranges, new land development, and the arrival of the railroads launched the 
citrus industry in the State, particularly in the “orange belt” from Santa Barbara to San Diego. Beginning 
in the early 1900s, cotton became a major crop in the Central Valley. The labor that worked the farms 
shifted over time, with new immigrant groups replacing older ones, beginning with the Native Cali-
fornians, then the Chinese, Japanese, South Asians, Mexicans, and Filipinos. As time went on, agriculture 
became increasingly agribusiness, with farms growing in size, the industrialization of planting and 
harvest, and the packaging of the harvest. This trend is best illustrated by the California Packing 
Corporation that owned and leased over 100,000 acres of farmland and shipped goods around the world 
under its Del Monte label. The Great Depression of the 1930s resulted in considerable turmoil in Cali-
fornia. As small farms were foreclosed on, large farms became the standard across the State. Mexican 
laborers were deported en masse, with about 1 million sent to Mexico in the 1930s, 60 percent being 
U.S. citizens (Johnson, 2005). Farm workers fled the Dust Bowl of the Great Plains, causing a mass migra-
tion from the affected states, most notably Oklahoma, into California. This exacerbated the labor dis-
putes that were erupting across California as these families became migrants, following agricultural 
work across the State. In the 1940s, to fill the agricultural jobs left by men shipping off to war and flock-
ing to the military industries, a U.S-Mexico treaty brought in farm laborers, called braceros, who con-
tinued to work in Western states until the 1960s. The end of the braceros program and the general the 
oppression of farm laborers resulted in the formation of the powerful labor union, the United Farm 
Workers in the 1960s. Suburbanization became common following World War II, leading to reduced 
agricultural lands. Los Angeles County, once the richest agricultural county in the nation, had its output 
dramatically fall as it became more profitable to convert agricultural land to suburbs (Rawls and Bean, 
1993). 

Water. Water rights were contentious from the beginning in California, leading to the establishment of 
irrigation districts throughout the State. The siltation of most northern California rivers from hydraulic 
mining, the damming of rivers forming huge reservoirs such as Hetch-Hetchy in Yosemite, the rerouting 
of water from the San Joaquin Delta, Owens River, and from the Colorado River to Los Angeles and the 
Imperial Valley all form important events in the water history of the State. The disputes over water 
between growing metropolitan centers and rural farmers escalated into violence at times, most 
famously with repeated dynamiting of the Los Angeles Aqueduct in the 1920s (Rawls and Bean, 1993). 

Lumber. The need for timber by miners and for the construction of towns pushed the development of 
the lumber industry in the Sierra Nevada and the Coast Ranges. The enormous trunks of both the coastal 
redwoods and the sequoia attracted loggers to these regions. Lumber schooners transported wood down 
the coast to San Francisco until replaced by the railroads. Towns emerged around sawmills throughout 
the North Coast Ranges (Rawls and Bean, 1993). 

Petroleum. In 1850, Andreas Pico distilled crude oil from Pico Canyon to fuel lamps at mission San 
Fernando (DOGGR, 2005). Initially oil production in the State was small scale, starting with hand dug pits 
and tunnels and oil refining techniques that were limited. Generally, crude oil was used for kerosene 
and asphalt. The first promising area for the development of petroleum resources was Sulphur Moun-
tain in Ventura. In the 1860s Josiah Stanford tunneled into the hillside and was able to extract 20 barrels 
of oil per day. It was not until the discovery of the “Ojai 6 Well” in Santa Paula, Ventura County, that a 
well produced enough oil to provide for a successful commercial industry. From this point forward oil 
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discoveries increased, notably in Humboldt, Los Angeles, Kern, and Ventura Counties. In Los Angeles, 
production increased significantly with the discovery of the Los Angeles City Oil Field by Edward L. 
Doheny in 1893. Towns emerged around the oil fields to provide homes for the increasing in-migration 
of workers. In Santa Barbara County, by 1896 the Summerland Oil Field started the world’s first offshore 
oil drilling from piers (Love et al., 2003). By 1910, California oil production had reached 77.7 million 
barrels. In the following years the Signal Hill, Huntington, Santa Fe Springs and Wilmington Oil Fields 
were discovered in Los Angeles. Several other important oil fields were discovered in Kern County: Elk 
Hills, McKittrick, Lost Hills, and South Belridge. 1968 was the peak year for Statewide oil production. 
Remnants of the historic-era oil production can still be found across California (DOGGR, 2005). 

Military. During the late 19th century fortifications were constructed along the Pacific Coast, but none 
were ever involved in battle. Military activity within the State was relatively minor until World War II, 
when the Pacific Theater caused a significant increase in military installations and defense industries 
throughout the State. Between 1940 and 1946, 10 percent of all federal government spending within 
the continental U.S. was in California. Prior to the war, manufacturing was not a major component of 
the California economy, but during the war ships and aircraft became the most important products of 
the State. These manufacturing jobs and the huge number of men being sent overseas caused a desper-
ate labor shortage. These jobs were quickly filled by women and minorities. During this period African 
Americans also arrived in industrial port cities such as San Francisco, Los Angeles, Oakland and 
Richmond. At the same time, almost 80,000 Japanese Americans were sent from California to intern-
ment camps, including one at Tulelake in Siskiyou County and one at Manzanar in Owens Valley. After 
the war was over, most were unable to return to their farms and homes in rural areas and settled in 
inner cities. Large areas of the Mojave Desert became military bases for training of troops and for test-
ing of weapons and aircraft. The post-war period in California was generally one of expansion and pros-
perity. Industrialization had become more entrenched during the war. In the 1940s the Great Migration 
had brought thousands of African Americans to the State’s industrial port cities. The African American 
population of the State increased from 1.8 percent in 1940 to 4.3 percent in 1950. Although shipbuilding 
jobs incrementally disappeared, employment related to the manufacturing of aircraft that had started 
during the war continued to grow, particularly in airframe plants in southern California. The testing of 
aircraft continued, leading the way for construction of the NASA and jet propulsion laboratories in the 
1960s. The Manhattan Project was managed by the University of California, Berkeley and led to the 
establishment of major energy research laboratories in Berkeley and Livermore (Rawls and Bean, 1993). 

Expected Cultural Resources Types 

Prehistoric Archaeological Resources 

This section describes the typical prehistoric archaeological resource types that can be expected to be 
present within the six Study Regions. Different resource types are found in different areas of the State 
and are sensitive to different kinds of impacts and disturbance. These resource type descriptions are 
based on the prehistoric archaeological context presented above. The term resource type refers to a 
grouping of resources that share similar important characteristics. For this setting, resource types have 
been broadly categorized into groups based on their cultural and historical associations. These two 
groups are subdivided as discussed below. It should be noted that these “types” represent idealized and 
typical types; individual resources may have characteristics associated with multiple types or may be 
unique. Resources that combine the characteristics of multiple types and that contain deposits from dif-
ferent time periods may be informally called “multi-component” or “multi-occupation” sites. Resource 
types are classified here in terms of their constituents and features. 
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Eighteen prehistoric archaeological resource types have the potential to be present in the six Study 
Regions, as outlined below. 

Midden. A midden deposit is an organically rich soil generated during human habitation and is typically 
darker than surrounding native soils that were not used as a living surface. Midden deposits can vary 
greatly in size, and are found where people ate shellfish and other invertebrates, fish, birds, sea mam-
mals, ungulates, small mammals, acorns, seeds, tubers, and other food resources. These food sources 
leave a large amount of debris that customarily was piled up nearby where the food was processed, 
eaten, and discarded. Midden sites are often occupation sites, although some may have been used only 
on a seasonal basis. When deaths occurred middens were sometimes used as burial sites. Items within 
middens may include stone flakes (byproducts of stone-tool manufacture), bedrock mortars, ground-
stone tools, marine shell, bone remains, charcoal, baked clay, charred floral remains, and fire-affected 
rock. Non-utilitarian artifacts also may include charmstones, shell ornaments, and beads. Discrete fea-
tures, including house floors, hearths, and human burials, also may be located within these deposits. 

Village sites typically contain midden deposits. It should be noted that while ethnographic sources often 
identify villages, villages are not discussed as a discrete site type because village locations typically 
manifest archaeologically as midden sites while combined with other archaeological components such 
as burials. Midden sites are thus a cross-cutting category that may be associated with different func-
tional uses. 

Mounds. Mound resources vary between low accumulations of midden and very large, purposely con-
structed mound structures. Many sites containing midden are referred to informally as “mound” sites 
because the site is elevated about the surrounding land and appears as a low mound. Mound sites 
almost always contain midden, but large mounds also contain large amounts of rock, sand, and ash, 
shell, and other materials that were used to elevate the structure. Mounds made up of a large per-
centage of shell are often referred to as shellmounds. Mound sites are anticipated to be the most struc-
turally complex and to have the greatest artifact diversity of all the prehistoric resource types. Some 
mounds contain the remains of houses and ceremonial structures both on the surface and within the 
mound itself. Many mounds contain human burials and some appear to have been specialized 
cemeteries. Most of the larger mounds in California were removed during the 20th century, but the 
base levels are often preserved beneath the ground surface and levees in the Central Valley often incor-
porated portions of riverside mounds into their structure. Mounds are most common in Study Regions 4, 
5 and 6 in the Central Valley and San Francisco Bay, but can also be found along the coast. 

Multiple-Occupation Sites. These sites are archaeological deposits that contain material associated with 
two-or more distinct occupational periods. The cultural remains may be of the same kind (i.e. midden 
from two distinct periods), or may be functionally unrelated. 

Non-midden Multiconstituent Sites. These resources include evidence of repeated use and diverse 
activities and may include portable milling tools, but lack midden soils, food remains, ceremonial objects, 
or features attributable to occupation. Multiconstituent sites may be combinations of other resource 
types, such as bedrock milling stations with a lithic concentration but no occupations. This category thus 
forms a catchall for 

Human Burials. Burial features can range in complexity from a simple isolated inhumation (burial or 
cremation) to more elaborate interments containing numerous bodies. These features may represent 
specially designated interment areas or remnants of larger archaeological sites. Burial associations often 
include shell beads and ornaments as well as ground and polished stone artifacts, such as charmstones 
and plummets. In some areas human burials are expected to be found in raised earthen mounds and 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX F. CALIFORNIA’S PREHISTORY, HISTORY AND CULTURAL RESOURCES TYPES 

Final EIR F-12 June 2015 

midden sites while in others they are covered in rock cairns. However, burials may also be associated 
with lithic scatters and are sometimes encountered in isolation in the archaeological record. 

Lithic Concentrations. Lithic concentrations are accumulations of stone artifacts, including finished 
tools, debitage (chips and flakes of stone produced as waste material during tool manufacture), and 
tools associated with flaked-stone tool manufacturing/repair, such as debitage, cores, and assays, 
hammerstones, and worn-out or broken tool remains. These sites may or may not contain chronological 
information, depending on the presence and quantity of temporally diagnostic items such as projectile 
points and other or dateable materials such as obsidian. Lithic concentrations can be simple, containing 
only flaked-stone debitage and tools, or complex, having primarily flaked-stone debris but some ground 
stone as well. This type of resource may also include sparse evidence of short-term camping (such as fire 
hearths, heat-affected rock) or may be associated with hunting blinds or lithic material quarry locations. 

Bedrock Milling Stations. These resources consist of bedrock outcrops or large boulders with one or 
more mortar cups (oval or circular depressions) or millingslicks (flat grinding surfaces) worked into the 
surface. These features were used for processing vegetal resources such as acorns and other seeds. 
These are generally limited to upland areas where exposed bedrock is more common. These features 
often have associated artifacts such as pestles and handstones. Flotation analysis (a method of 
separating light organic material such as fine plant remains from the deposit, in order to identify plant 
species pursued by prehistoric populations) of adjacent soils often can identify plant types that were 
processed at these sites. 

Rock Art. Rock art localities are areas of exposed rock, usually bedrock outcrops but also boulders, that 
have had designs or figures either incised (petroglyphs) or painted on their surface (pictographs). These 
areas may be located on vertical surfaces, the ceilings of caves and overhangs, or on the tops of 
outcrops. Rock art is usually a sacred space to Native American groups. 

Rockshelters. Rockshelters are a particular type of resource that consists of evidence of habitation 
found in caves or areas sheltered by rock overhangs. These often include signs of hearths and may also 
include midden, rock art, bedrock milling stations, or lithic concentrations. 

Structural Remains. Prehistoric structural remains are the signs left behind by domestic, utilitarian, or 
ceremonial structures where the structure itself has vanished over time. These are most commonly pits 
that formed the floors of houses or ceremonial buildings, but also include earthen banks or rock fea-
tures that served as foundations or the filled-in holes that once held supporting posts. 

Rock Features. There are many different types of rock constructions across the State, including single 
layers of stone arranged in lines or circles, stacked rock circles and semicircles, lines or walls of stacked 
rock, and piles and cairns. All of these had disparate uses that can be difficult to ascertain in the present. 
Some examples include hunting blinds, prayer cairns and prayerseats, sleeping circles, water 
catchments, plant processing and storage features, fish and game traps, planters, and many others. 

Ceramic Scatters and Baked Clay Features. Baked clay artifacts and detritus can be found in many of the 
study regions, particularly in areas where a lack of available stone for tools made such artifacts 
desirable. Accordingly, artifacts of this sort include utilitarian implements, such as grinding tools and net 
weights for fishing, but also include bowls and pots, as well as figurines and decorative items. In Study 
Region 1, ceramic pots were commonly used in the eastern portion and occasionally in the west. 
Ceramic scatters consist exclusively of ceramics. They may or may not also be considered “pot drops” 
depending on the types of ceramics present and the spatial relationships of the sherds. The small size 
and low artifact density of ceramic scatters suggest short-term use. 
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Quarries. Prehistoric quarries were locations that humans used to obtain mineral materials for various 
tools and other objects. Obsidian and chert were commonly quarried for flaked stone tools, basalt for 
both flaked and groundstone tools, and soft minerals such as soapstone, asbestos, and magnesite were 
quarried for decorative and ceremonial artifacts. 

Caches. Caches are clusters of artifacts that have been placed in hiding for future use. Most commonly 
these are items intended for trade, such as tradeblanks (flaked stone artifacts intended to be made into 
tools), or sacred items such as charmstones and special ornaments. 

Trails. Trails are pathways that are deliberately or inadvertently made. They can be sites in themselves 
or associated with other sites and features. Pot drops are often found along trails. Water sources, tem-
porary camps, and important resources such as toolstone quarries are often the destination of trails. 

Geoglyphs. Geoglyphs (also called ground figures, effigies, or intaglios) are large art images formed on 
the ground by clearing rocks from patches of ground, digging out portions of the ground surface, or by 
forming rock alignments. Some of these are certainly figures of animals or human, but others (some-
times called “mazes” or “labyrinths”) are convoluted and winding rows that may have been walked by 
people during ceremonies. 

Landscape Features. These resources are wide-scale modifications to the landscape, although they may 
be very subtle. Irrigation ditches and agricultural fields are a type of landscape feature and were used in 
some areas of Study Region 1. Signs of prescribed burning by prehistoric peoples are another. 

Prehistoric Isolated Finds. Prehistoric Isolated Finds can be defined in a variety of ways but are generally 
three or fewer artifacts that occur within a restricted area, generally within an area 10 meters (30 feet) 
in diameter. Information potential is usually limited to location, material type, style, and function of the 
individual artifact. Isolated artifacts are not typically able to qualify as unique archaeological sites or as 
eligible for nomination to the State or national registers, because they contain very little useful informa-
tion for prehistoric research. Areas with large numbers of discontinuous isolates may be eligible for 
register nomination as districts. 

Prehistoric Districts. Prehistoric Districts are composed of a concentration, linkage, or continuity of 
archaeological isolates and sites that are important together in a particular prehistoric context. The indi-
vidual resources may not have a major contribution to current understanding or appreciation of the 
past, but together they are important. 

Prehistoric Landscapes. Prehistoric Landscapes are related to prehistoric districts in that they are 
composed of a variety of elements that together contribute to the importance of the resource. Unlike 
districts, prehistoric landscapes are not composed solely of human-made elements and also include nat-
ural resources that were important to the prehistoric inhabitants and other landscape elements that 
were perceived as important, such as rock formations and mountain peaks. 

Historic-era Archaeological Resources 

A wide range of historic-era archaeological resource types can be found within the six study regions. 
These resource types are classified here in terms of function. These are related to the events and 
themes of California history that are discussed above. The 12 categories of historic-era archaeological 
resources described under separate headings below cover the majority of resources that may be encoun-
tered within the six study regions, but are by no means exclusive. 
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mission Resources. These archaeological resources can be associated with the activities surrounding 
usage of land by the Spanish missionaries including but not limited to: mission buildings; corrals; founda-
tions; water aqueducts; landscaping; Native American artifacts; privies; and trash dumps. 

Building Foundations. These resources typically relate to either commercial or residential structures 
that have been demolished or burned down. Foundation materials can include stacked rock, wood, brick 
and mortar, and concrete. There are often associated structural remains such as metal or ceramic 
plumbing, plate glass, nails, and other hardware in the vicinity. Associated domestic refuse deposits are 
common, as well as subterranean wells and privy pits. 

Refuse Scatters/Dumps. This resource type can range from a single dumping episode to an established 
community dump. Associated artifacts include glass bottles and jars, ceramics, metal cans, and a 
multitude of other domestic items. Many examples of this resource type represent the remnants of 
labor camps and townsites. 

Domestic Occupation Areas. These resources are the remains of dwellings, including homestead 
remains, such as remnants of residential shelters, associated structures and outbuildings. Domestic 
occupation areas may also contain privies, buried refuse disposal, sheet scatter, dumps, property boun-
daries, landscaping elements, and family cemeteries. Another type of domestic occupation area is the 
work camp. These resources represent the activities surrounding camps established for workers in 
extractive industries and agriculture. Often there was little or no separation between the industrial and 
residential life resulting in the development of small, self-sufficient communities containing single family 
cottages for married workers and their families, bunk houses, wash houses, cook stations, barns, corrals, 
dumps, gardens, privies, and recreational facilities. These generally were not built to last and archaeo-
logical elements are often the only remaining signs of these camps. These remains include tent pads, 
foundations, window glass, remnants of water, sewer, and electrical systems, structures, retaining walls, 
and evidence of landscaping. 

Mining Resources. These resources can be associated with the activities surrounding prospecting, placer 
mining, hard rock mining, hydraulic mining, and ore processing. These resources can contain, but are not 
limited to: waste-rock dumps, tailing piles, mine adits and shafts, prospect pits, cut banks, processing 
areas such as arrastras and stamp mills, ditches, dams and ponds, ore-cart tramways, temporary mining 
camps, foundation pads, privies, and trash dumps. 

Agricultural Resources. These resources are related to agricultural activities, including both ranching 
and farming. Examples of these resources are: remains of agricultural buildings, silos, harvesting machin-
ery, rock walls and fence lines, orchards and vineyards, dairy facilities; stables, corrals, pens, mangers, 
and water systems. 

Transportation-Related Resources. This resource type includes the: remains of abandoned foot trails, 
wagon trails, and motorized vehicle roads; railroad systems including rail grades, rails, rail ties, trestles, 
and switches; aircraft landing areas; and landings for water vessels. The vehicles themselves may also 
qualify as cultural resources. Archaeological visibility on the present landscape can sometimes be 
marked by an overgrown path or cut. Roads and railroad lines were often established on the crown of 
levees that parallel waterways within Study Regions 4, 5, and 6. Public watercraft landings were often 
established for towns while private landings were typically used for loading and unloading of materials 
and livestock associated with agricultural and commercial endeavors. Aircraft landing areas are usually 
runways and can be associated with private, public, and military activities. 

Water-system Resources. These include individual resources such as wells, windmills, ponds, dams, 
cisterns, and tank houses, as well as both small-scale water conveyance systems, such as watering 
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troughs, ditches, and pump house foundations, and large-scale water conveyance systems, such as res-
ervoirs, canals, levees, sloughs, and weirs. Small-scale water conveyance systems are typically associated 
with irrigation for agricultural endeavors. 

Industrial and Commercial Resources. This is a diverse type of resource, including a wide range of indus-
trial remains and byproducts and commercial stock and refuse, depending on the kind of industry or 
commercial property represented. Industrial resources are typically comprised of several elements that 
reflect the technology employed. These range from the remains of canning plants, blacksmith shops, 
auto-mechanic garages, and factories to arsenic leach pits and salt-evaporation ponds. 

Oil Exploration/Production Resources. Oil extraction resources are diverse and have changed dramat-
ically over time. The earliest resources are hand-dug wells and tunnels braced with wood timbers. By the 
1900s, nearly all oil drilling was accomplished by the cable drilling method that employed wooden 
derricks to support the blocks, and steam-powered cables and pulleys for drilling. Rotary drilling became 
the standard. These resources include, but are not limited to, oil derricks, pump jacks, wells, tunnels, 
machinery, tanks, ponds, pipelines, foundation pads, ancillary structures, privies, trash dumps, and 
roads. 

Timber Industry Resources. These resources include temporary logging camps, sawmill and planing mill 
remains, timber slides, log skids, narrow-gauge rails, and steam or diesel donkey engines. 

Historic Isolated Finds. These resources are defined differently in different contexts. In some cases the 
standard is similar to prehistoric isolates: three or fewer artifacts that occur within a restricted spatial 
context, generally within an area 30 feet in diameter. Information potential usually is limited to location, 
material type, style, and function of the individual artifact. 

Historic-era Districts. (See discussion below.) 

Historic-era Landscapes. (See discussion below.) 

Historic-era Built-Environment Resources 

This section outlines resource types of the built-environment. These are classified below as residential 
buildings, commercial building, industrial resources, agricultural resources, historic-era districts, and 
historic-era landscapes. Built environmental resources that date to the late 18th century and first half of 
the 19th century are rare across the State, reflecting both the sparse settlement during the Spanish and 
Mexican periods and the vast changes that have occurred in more recent decades. 

Residential buildings. Residential buildings in California are wildly varied, ranging from late 18th and 
early 19th century adobe houses in Spanish-era pueblos and ranchos, to mid-20th century suburban 
housing developments and urban apartment buildings. These can reflect a large diversity of formal and 
vernacular styles. 

Many of the 19th century architectural styles in California fall into the Romantic Movement, including 
the Gothic and Greek revivals, Italianate, and Victorian styles. They also span a wide socioeconomic 
range, from modest vernacular cottages grand mansions. Residential parcels may also include detached 
garages, fences or walls, and landscaping. Homes on farms and ranches may be contributors to rural his-
toric landscapes, the evaluation of which involves consideration of the property as a whole, including 
residences as well as other ancillary buildings, structures, circulation systems, and boundary demarcations. 

Twentieth century residences are generally part of the Eclectic movement, and include Craftsman-style 
bungalows, Colonial Revival, Spanish and mission Revival, Minimal Traditional, and Ranch-style resi-
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dences among others (McAlester and McAlester, 1984). These buildings were mainly constructed during 
the first half of the twentieth century in urban, rural, and suburban settings. Rural homes also typically 
exist within a cluster of farmstead buildings, from barns to packing sheds to equipment sheds, and tank 
houses. They are also typically grouped together forming small, loose villages. Suburban tract develop-
ments date almost exclusively to the post–World War II era and usually reflect the Ranch-style of architec-
ture, including variations such as storybook, contemporary, or split-level, and other mid-century modern 
styles. 

Commercial buildings. Commercial buildings include a range of compositional types representing a 
variety of economic activities. Commercial buildings include stores, banks, restaurants, agricultural 
vendors, and office buildings, and range from small, modestly decorated vernacular buildings, to large, 
elaborate urban buildings that reflect a specific style of architecture. Commercial buildings, with rare 
exceptions, are not present in rural areas and instead exist in small towns and larger communities. The 
few nonurban commercial buildings generally are roadside or waterfront service buildings, such as 
stores, restaurants, and fuel stations, as well as resources such as airports. Other property types include 
buildings, structures, and infrastructure related to transporting cargo inter-regionally and throughout 
the nation. 

Industrial Resources. These resources cover the buildings and structures used in various industries, such 
as factories, mines, oil wells, sawmills, and processing plants. Prominent industries in California history 
are described in the historic context section above and include extractive industries such as oil and gas 
drilling, mining, timbering, fishing and canning; manufacturing industries including brick production and 
ship and airplane building; utility industries, such as electrical generation and transmission. While 
extractive industrial resources can be found anywhere in the State, they are more likely to be 
encountered in rural areas and may have company towns associated with them, while manufacturing 
industrial resources are most often located in urban areas. 

Agricultural Resources. Many resources within California are associated with the historical theme of 
agriculture. The infrastructure of agricultural properties includes individual ranches, orchards, pastures, 
fields, labor camps, and processing facilities, each of which include a consistent assemblage of mostly 
utilitarian buildings and structures that provide explicit functions. Agricultural buildings and structures 
within the State include residences, barns, tank houses, shed outbuildings, grain silos and elevators, 
culling chutes, corrals, cisterns, fences, and irrigation or drainage ditches. The majority of these resource 
types date primarily to the early twentieth century and reflect a broad range of architectural styles, from 
period revival mansions to vernacular barns, tank houses, and weathered storage sheds. Of these archi-
tectural types, one common agricultural structure is the gambrel-roofed barn. These barns share similar 
characteristics, including moderately steep gables, tall sidewalls, rectangular massing, and post and 
beam construction, and are used for a variety of activities including milking animals, drying produce, or 
storing equipment. 

Flood Management Resources. In Study Regions 4, 5, and 6, the reclamation of land and the introduc-
tion of flood-management systems shaped the landscape to accommodate the agricultural develop-
ment. Much of the natural landscape across California was significantly altered and many features of 
these introduced systems still exist, such as the California Aqueduct or the All American Canal. Typical 
structures associated with reclamation and flood management include levees, paved and earthen 
canals, and locks, and land-side irrigation and water conveyance infrastructure such as ditches, pump 
houses, and other structures that support reclamation and agriculture on reclaimed uplands. 

Historic Era Districts. In addition to individual buildings, built-environment resources can include historic 
districts. The California Office of Historic Preservation has adopted resource categories from the 
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National Park District and thus defines a cultural resource district as “a significant concentration, 
linkage, or continuity of sites, buildings, structures, or objects united historically or aesthetically by plan 
or physical development” (OHP, 1995). Often historic-era built environment districts are particular urban 
neighborhoods that reflect a specific time of development, style of architecture, or history of occupation 
by ethnic groups. However, districts also include industrial and non-urban areas that contain a wide 
range of functional building types, including residential buildings, government buildings and facilities, 
industrial facilities, agricultural buildings and structures, and commercial buildings. Company towns, 
built to support a particular industry, bridge the divide between industrial and residential districts. 

Historic Era Landscapes. Cultural resources do not always consist of individual sites, buildings, struc-
tures, or features. They can also encompass landscapes, including both designed landscapes and those 
in rural contexts. A designed historic landscape was consciously laid out by someone, often a master 
gardener, architect, or horticulturalist according to a design principle or particular style and are most 
often formal gardens. Rural historic landscapes can include constituent elements of all the various prop-
erty types from the historic era. These landscapes are areas that have historically been used by people 
or modified by human activity and have “a significant concentration, linkage, or continuity of areas of 
land use, vegetation, buildings and structures, roads and waterways, and natural features” (NPS, 1999). 
These landscapes usually reflect the ways that people engaged in daily occupational activities in 
traditional work such as mining, fishing, and non-industrialized agriculture. 

Ethnographic Resources 

As described above, ethnographic resources are defined as a resource that is associated with cultural 
practices or beliefs of a living community that are rooted in that community’s history and are important 
in maintaining the continuing cultural identity of the community. These can be expansive geographic 
areas, such as the Sutter Buttes and Mt. Diablo, to particular rocks or areas where special plants grow. 
This type of resource is most commonly associated with Native American groups, but can be places of 
importance to any cultural group. Ethnographic resources include gathering areas, fishing areas, cere-
monial and sacred places, cultural landscapes, and historic-era ethnographic resources. 

Traditional Cultural Properties (TCPs). TCPs are a category of resource on the National Register. These 
resources are associated with the traditional cultural beliefs and practices of an existing community. To 
qualify, they must be rooted in the history of the community and be important in the community’s 
ability to maintain its cultural identity in the present. Examples include locations used for particular 
Native American festivals, markets used by immigrant communities, and meeting houses used by partic-
ular cultural organizations. 

Gathering Areas. Many Native American groups gather the same plant resources that have been used 
by their ancestors for centuries. Some gathered resources are used for subsistence or medicine, but 
Native Americans who currently practice traditional plant gathering focus more on materials for 
producing baskets and other items. Typical resources gathered for food include acorns, buckeye nuts, 
wild onion, and wild sweet potato. Resources gathered for materials include soaproot, tule, willow, and 
various native grasses. Minerals for sacred and artistic purposes may also occur in particular locales that 
Native American groups find important. 

Fishing Locations. Fishing played an important role in the lives of Native Americans across the State. 
Some Native American groups still procure fish (particularly salmon) using traditional methods, including 
weirs, nets, harpoons, and traps. There may be areas where Native American groups still practice these 
traditional procurement methods within the Plan Area. 
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Ceremonial and Sacred Places. Some areas regarded as sacred by Native American groups are still used 
for ceremonial purposes. These areas are typically associated with an event or a viewshed of particular 
importance. Often, these are ancient village sites or meeting areas where tribal leaders from the region 
would gather, places associated with an important mythic entity, or places with views of areas impor-
tant to their religious beliefs. In some California native groups, only spiritual leaders can give places a 
name, and so all named places are considered sacred. Both federal and State laws protect Native Ameri-
can sacred spaces and protect their access to them on public land. 

Cultural Landscapes. Entire landscapes can be important to groups of people. These are landscapes 
where the combination of constituent places combines to produce an important or sacred environment. 
Exactly how to define cultural landscapes, particularly in a legal framework, is still being worked out 
within the field of cultural resources management. There is no single defining feature or set of features 
that comprise a traditional cultural landscape. Such places can be comprised of natural features such as: 
mountains, caves, plateaus, and outcroppings; water courses and bodies such as rivers, streams, lakes, 
bays, and inlets; views and view sheds from them, including the overlook or similar locations; vegetation 
that contributes to its significance; and, manmade features including archaeological sites; buildings and 
structures; circulation features such as trails; land use patterns; evidence of cultural traditions, such as 
petroglyphs and evidence of burial practices; and markers or monuments, such as cairns, sleeping 
circles, and geoglyphs. 

Historic-Era Ethnographic Resources. Historic-era built-environment resources may qualify as ethno-
graphic resources as well; examples of these include some community gathering halls, neighborhoods 
associated with discrete and identifiable living communities, and places of communal trauma, like 
Japanese internment camps. 
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Appendix G 
Descriptions of Native American Tribes and Organizations by 
Study Region 

G.1 Study Region 1 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 1, as listed in EIR Table 10.8-1. 

Cahuilla 

The Cahuilla are divided into three groups based on their traditional geographic region: Desert; Moun-
tain; and Western (San Gorgonio Pass) Cahuilla. Some bands are considered mission Indians due to 
Spanish influence. The groups have mostly similar lifestyles and traditions, and speak some variation of 
the same language, which belongs to the Takic group of the Uto-Aztecan family. Cahuilla villages tradi-
tionally occupied the San Bernardino basin, San Jacinto Mountains, and the Coachella Valley. There are 
currently a total of nine federally recognized Cahuilla nations, as summarized below. Currently, approx-
imately 3,000 official members associated with the nine Cahuilla nations. 

The Agua Caliente Band of Cahuilla Indians were granted the Agua Caliente Indian reservation in 1907 
dedicating all even-numbered township-range sections to the tribe and all odd-numbered sections were 
set aside to entice the construction of a transcontinental railroad. The Agua Caliente Band consists of 
smaller tribal groups that were living in the area at the time the reservation was established in the 19th 
century. By 1959, individual Indian allotments were finalized and certain lands were set aside for cere-
monial use. Represented by a five-member tribal council, The Agua Caliente Band and its members 
embody the largest single landowner in Palm Springs (Agua Caliente Band of Cahuilla Indians, 2014). 

The Augustine Band of Cahuilla Indians was granted the Augustine reservation was by Congress in 
1891. They are based in Coachella and are the smallest tribal nation comprised of six descendants of 
Roberta Augustine, the last surviving adult member of tribe who passed away in 1987. In 2002, 20 acres 
of reservation land were used to construct the Augustine Casino, a small casino that has thus far helped 
the Augustine Band achieve cultural self-sufficiency (Augustine Band of Cahuilla Indians, 2010; Planet 
Palm Springs, 2013). 

The Cabazon Band of mission Indians received the federal land grant for the Cabazon Indian reservation 
in 1876 for the 600 member tribe. The reservation is defined by three parcels of desert totaling 2,400 
acres. Currently, the Cabazon Band of mission Indians consists of fewer than 35 members that are 
descendants from their heroic leader of the mid 19th century, Chief Cabazon. In 1987, the tribe was the 
first to establish non-regulated gaming in the form of a high-stakes bingo facility, resulting in the future 
Indian gaming industry. The largest parcel of land contains the tribal office and the Fantasy Springs 
Casino which is owned and operated by the tribe (Indian Gaming, 2008). 

The Cahuilla Band of mission Indians resides on the Cahuilla Indian reservation that was established in 
1875 spanning 18,884 acres. It is located about 25 miles east of Temecula and based out of Anza. The 
Cahuilla Band of mission Indians is a Mountain Cahuilla tribe and currently has 325 enrolled members 
represented by a five-member tribal council. They currently own and operate the Cahuilla Casino, the 
Cahuilla Travel Website, and the Cahuilla Smoke Shop, but have plans to establish a renewable energy 
development as well as commercial warehousing and a gas station/convenience store. 
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The Los Coyotes Band of Cahuilla and Cupeño Indians reside on The Los Coyotes Indian reservation that 
contains 25,000 acres of federally recognized tribal land and is the largest Native American Indian reser-
vation in San Diego County. The reservation is located about 15 miles northwest of the Anza-Borrego 
Desert State Park. The Mountain Cahuilla Tribe consists of 328 enrolled members, 82 of which reside on 
the Los Coyotes Indian reservation. The Los Coyotes band established the Los Coyotes Campground and 
Horsecamp on their property and opened the reservation to tourists and other visitors as a means of 
income. However, the Barstow Casino and Resort was underway as of 2011 that would serve as an off-
reservation Indian casino (Los Coyotes Indian reservation, 2012). 

The Morongo Band of mission Indians was federally granted the Morongo Indian reservation in 1865 
spanning 35,000 acres at the foot of the San Jacinto and San Gorgonio Mountains. The Morongo Band 
contains a mixture of several small diverse groups including the Serrano, Cahuilla, and Cupeño. In 1983, 
the tribe established a small bingo hall that has since evolved into one of the oldest, most successful 
Indian gaming facilities in California. The Morongo Casino, Resort, and Spa is the largest of its kind in the 
nation. The tribe is a major contributor to the economy of Coachella Valley and has also become the 
largest private sector employer in the Banning-Beaumont region, employing over 3,000 people (The 
Morongo Band of mission Indians, 2014). 

The Ramona Band of Cahuilla are descendants of the Apapatcem Clan that originally settled the Ramona 
Indian reservation that was established in the Sauppalpisa Territory in 1893 spanning 560 acres at the 
base of Thomas Mountain in Anza. The Ramona Band is a Mountain Cahuilla Tribe and is the first tribe to 
develop an entirely off-grid reservation, using renewable energy as their primary power source. The 
tribe’s members and families live in residences on the reservation that are powered by hybrid electrical 
systems including solar rays and wind turbines. In 2009, the tribe received the 2009 Environmental Achieve-
ment Award from the United States Environmental Protection Agency. Currently they are working to 
establish an Eco-Tourism Cultural Resort as a profitable renewable-energy business, where electricity 
will be distributed via underground mini-grid (Ramona Band of Cahuilla Indians, 2008). 

The Santa Rosa Band of Cahuilla Indians reside on The Santa Rosa reservation that consists of four non-
contiguous parcels spanning 11,021 acres. The Santa Rosa Band is a Mountain Cahuilla tribe comprised 
of descendants from three Cahuilla bands that traditionally inhabited areas of Toro Peak, Garner Valley, 
Coyote Canyon/Anza Borrego, Pinion and the Santa Rosa Indian reservation, located in Riverside County. 
The largest parcel of land, New Santa Rosa, is used as residence land for members and the tribe oper-
ates a telecommunication relay station at Toro Peak. The Santa Rosa Band of Cahuilla Indians recognizes 
110 tribal members, 70 of which live on the reservation, and it’s represented by a seven-member Tribal 
Council (Santa Rosa Band of Cahuilla Indians, 2011). 

The Torres Martinez Desert Cahuilla Indians reside on The Torres Martinez reservation that was estab-
lished in 1876 spanning 24,000 acres in Imperial and Riverside Counties near the Salton Sea. The tribe is 
named after their reservation and an early village named Toro and the Martinez Indian Agency which 
was located in Coachella Valley. Currently there are about 90 members within the tribe. The reservation 
contains desert as well as private agricultural land that is one of the most productive agricultural areas 
on the nation. In 2007, the Torres Martinez Desert Cahuilla Band established the Red Earth Casino con-
sisting of a gas station, travel center, sandwich shop and café. The tribe also has plans to open another 
casino in the near future. 

Chemehuevi 

The Chemehuevi are considered part of the Great Basin cultural region and a branch of the Southern 
Paiute. The tribe’s traditional language belongs to the Numic group of the Uto-Aztecan language family. 
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There are several groups of Chemehuevi who live in the Chemehuevi Indian reservation near Parker, the 
Colorado River reservation in Arizona, and the reservations of the Twenty-Nine Palms Band of mission 
Indians. In 1853, the Federal Government declared the tribe’s traditional land public domain and the 
Chemehuevi were relocated to the Fort Mojave reservation in Arizona. Increasing tension with 
neighboring Mojave scattered members of the Chemehuevi Tribe, but by 1885 members reunited on 
their traditional land of Chemehuevi Valley. 

The Chemehuevi Indian Tribe of the Chemehuevi Indian reservation is a federally recognized tribe 
based in Havasu Lake. Federal authorities established the 36,000-acre Chemehuevi Valley reservation in 
1907, where tribal members remained until construction began for the Parker Dam Project at Beaver 
Lake and Cottonwood Island in 1929. Congress acquisitioned 8,000 acres of reservation land and buried 
it with sediment and water. In the 1960s some Chemehuevi Tribe members from the Colorado Indian 
reservation joined with off-reservation members and reorganized the tribe reactivating the Chemehuevi 
reservation and achieving federal recognition in 1970. The current reservation encompasses 32,000 
acres. Members of the Chemehuevi Tribe are represented by a nine-member Tribal Council that oper-
ates the Havasu Landing Resort and Casino (Chemehuevi Indian Tribe, 2014). 

The Twenty-Nine Palms Band of mission Indians is a federally recognized tribe of Chemehuevi people 
whose reservation is near Coachella. The tribe consists of descendants of those who traditionally 
inhabited the desert area of the Oasis of Mara (Mar’rah) in the vicinity of Joshua Tree National Park. The 
Twenty-Nine Palms Band owns and operates the Spotlight 29 Casino and is currently pursuing the estab-
lishment of another, the Tortoise Rock Casino (Twenty-Nine Palms Band of mission Indians, 2014). 

The Fort Mojave Tribe of Arizona, California, and Nevada were federally recognized in 1910. Their 
native language belongs to the Yuman group of the Hokan family. The Fort Mojave Indian reservation is 
located along the lower Colorado River and encompasses nearly 42,000 acres including: about 22,000 
acres in Mojave County, Arizona; 12,633 acres near Needles, California; and 5,582 acres in Clark County, 
Nevada. The tribe is based out of Needles and the reservation is home to 1,248 tribal members that are 
represented by a seven-member Tribal Council. They own and operate two casinos including the Avi 
Resort and Casino, as well as the Mojave Resort and Golf Club the provides a PGA Championship Golf 
Course ensure their tribes economic success (Fort Mojave Indian Tribe, 2013). 

Chumash 

The Chumash peoples lived primarily to the west of Los Angeles County. Two groups representing 
Chumash descendants claim interests in Los Angeles County, the Barbareño/Ventureño Band of mission 
Indians and the Coastal Band of the Chumash Nation. These are discussed in further detail in Study 
Region 2. 

Los Angeles City/County Native American Indian Commission 

The Los Angeles City/County Native American Indian Commission was established in 1976 by the Los 
Angeles Indian community, the City of Los Angeles and Los Angeles County governments (LANAIC, 2014) 

Juaneño/Acjacheman 

The Juaneño/Acjacheman were speakers of the Takic language family who had close cultural ties with 
both the Luiseño and the Tongva peoples. 

Juaneño Band of mission Indians, also known as the Acjacheman Nation, is a State-recognized Native 
American tribe that originally inhabited the land that became Orange County as well as parts of San 
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Diego, Los Angeles, and Riverside Counties. The tribe’s language belongs to the Takic group of the Uto-
Aztecan family. The Juaneño Band provided the original labor for the construction of mission San Juan 
Capistrano, thus the name “Juaneño” is of Spanish origin. The current all woman, six-member Tribal 
Council represent their 1,941 blood descendants. In-fighting between tribal members has resulted in the 
formation of multiple Juaneño tribal factions which the current Governing Body wishes to remedy in the 
near future. The Juaneño tribe continues to work towards federal recognition after being denied in 2011 
The Juaneño are also represented by the United Coalition to Protect Panhe which is a grassroots organi-
zation to protect the Panhe Acjacheman village site (Park, 2013). 

Kawaiisu 

The Kawaiisu call themselves “Nuwa,” and are indigenous to Tehachapi and Paiute Mountain areas of 
Kern County. Since the last remaining Kawaiisu speakers are elders, they have been working hard to 
revitalize their traditional language that is of the Numic branch in the Uto-Aztecan family. 

The Kawaiisu Tribe of the Tejon Indian reservation is not federally recognized, but members of the tribe 
are represented by a five-member tribal council (Kawaiisu Tribe of the Tejon Indian reservation, 2014). 

The Kern Valley Indian Council is not federally recognized, but has about 250 enrolled members. The 
council established the Kawaiisu Language and Cultural Center in 2007 and became a non-profit organi-
zation with a nine-member board (Kawaiisu Language and Cultural Center, 2013). 

Kitanemuk 

The Kitanemuk originally inhabited mountainous areas such as the northern San Gabriel Mountains, the 
Tehachapi Mountains, and the western edge of Antelope Valley. The most well-known Kitanemuk settle-
mint was along Tejon Creek southwest of Tehachapi Valley. Their native language belongs to the Takic 
group of the Uto-Aztecan family. Most of the Kitanemuk were assimilated into mission life at mission 
San Fernando and mission San Gabriel Arcángel, but some stayed near Tejon Creek while others became 
ranch workers at Fort Tejon, the latter became recognized as the Tejon Indian Tribe. In 1864, The Tejon 
Agency established the Tule River reservation in Kern County, which currently consists of a small 
Kitanemuk community. There are at least two groups of Kitanemuk that have remained near their 
ancestral lands of Tejon Creek including the Tinoqui-Chalola Council of Kitanemuk and Yowlumne Tejon 
Indians and the Tejon Indian Tribe. 

The Tejon Indian Tribe recently re-gained federal recognition in 2012, after it was lost during the 1970s 
(Haramokngna American Indian Cultural Center, 2014). 

The Tinoqui-Chalola Council of Kitanemuk and Yowlumne Tejon Indians were indicated as an interested 
consulting group by the NAHC; however, no further information on the tribe could be found through 
internet searches conducted for this EIR. 

The Tule River Indian Tribe is federally recognized as the Tule River Indian Tribe of the Tule River reser-
vation that was established in 1873. The Tule River reservation spans 85 square miles of the Sierra 
Nevada Foothills and is located about 20 miles from the nearest town of Porterville. The tribe also owns 
40 acres of land in the Porterville Airport Industrial Park and 79.9 acres in the foothill scenic develop-
ment corridor along Highway 190. Members of the Tule River Tribe are represented by a nine-member 
Tribal Council. In 1996, the Eagle Mountain Casino was established on reservation land which has gene-
rated new jobs and increased tribal income that provides community services, creates investment 
opportunities for diversified enterprises, and allows the tribe to buy back their traditional homelands. 
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Other business ventures of the tribe include Tule River Aero Industries, Eagle Feather Trading Post, and 
the Oak Pit Steakhouse (Tule River Tribe, 2014). 

Luiseño 

The Luiseño originally inhabited the coast as north as San Juan Capistrano, to Encinitas/Carlsbad and 
east near Mt. Palomar. They currently have a total of 6 federally recognized Luiseño nations: the La Jolla 
Band of Luiseño Indians, Pala Band of Luiseño mission Indians of the Pala reservation, Pauma Band of 
Luiseño mission Indians of the Pauma and Yuima reservation, Pechanga Band of Luiseño mission Indians 
of the Pechanga reservation, Rincon Band of Luiseño mission Indians of the Rincon reservation, and the 
Soboba Band of Luiseño Indians, as well as one working towards federal recognition: the San Luis Rey 
Band of Luiseños. For the most part the different bands speak some variation of the same language 
belonging to the Takic group of the Uto-Aztecan family. At around 1815, during the establishment of 
Rancho San Jacinto the Luiseño Indians were relocated to the area for work and many intermarried with 
the original inhabitants of the valley, the Cahuilla. 

The La Jolla Band of Luiseño Indians reside on The La Jolla Indian reservation that was established in 
1875 spanning 9,998 acres at the foothills of Palomar Mountain. There are currently 700 tribal members 
enrolled and they are represented by a five-member Tribal Council. Currently the tribe owns and oper-
ates the La Jolla Indian Campground, which allows campers and other visitors and provides amenities 
such as a sports bar, slot-machine arcade, and the Sengme Oaks Water Park (SCTCA, 2012). 

The Pala Band of Luiseño mission Indians reside on the Pala Indian reservation that was established for 
Cupeño and Luiseño Indians just past the Palomar Mountains. Many Pala Indians trace their ancestry 
back to Cupa and the reservation brought the two distinct tribes together for the first time in U.S. 
History. The tribe has 918 enrolled members who live on the reservation and is governed by a six-
member Tribal Council. The tribe owns and operates one of the most popular casinos in Southern Cali-
fornia, the Pala Casino Resort and Spa as well as a 90-acre avocado grove on the southern end of the 
Pala reservation and the Cupa Cultural Center (Pala Band of mission Indians, 2006). 

The Pauma Band of Luiseño mission Indians reside on the Pauma Indian reservation that was estab-
lished in 1893 and currently encompasses 6,000 acres. The tribe’s traditional territory included Northern 
San Diego, Riverside, and Orange Counties. The Tribal Council consists of four members, and they are 
the smallest tribe of six Luiseño tribes. The Pauma Tribe established Casino Pauma in 2001 that provided 
their official members with employment. They also set aside part of the reservation for agriculture that 
includes 60 acres of avocados, Valencia oranges, and lemons (Pauma Band of Luiseño Indians, 2008). 

The Pechanga Band of Luiseño mission Indians reside on the Pechanga Indian reservation that was 
established in 1882. Currently the Pechanga Indian reservation spans 5,500 acres spreading from the 
center of Temecula. The Pechanga Tribal Council is comprised of six members and one chairperson. The 
tribe has contributed to multiple commerce projects in conjunction with the City of Temecula as well as 
established the Pechanga Resort and Casino in 2002, which supplied employment opportunities to locals 
(Pechanga Band of Luiseño Indians, 2013). 

The Rincon Band of Luiseño mission Indians reside on the Rincon Indian reservation that was estab-
lished in 1875. The 5,000 acre reservation lies along the San Luis Rey River in northeastern San Diego. 
The tribe has 525 official members and is represented by a six-member Tribal Council. The tribe 
originally inhabited the mountains, coastal plans, and river valleys of northern San Diego County. In 
2002, the Rincon Band established Harrah’s Rincon Casino and Resort allowing self-sufficiency for the 
tribe. As a means of securing their tribes future, they have established an on-reservation corporation 
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named Rincon Economic Development Corporation (REDCO) and an off-reservation corporation named 
First Nations Economic Development Corporation (FNEDCO). REDCO established the Rincon Travel Plaza 
in 2012 to complement the casino, as well as the first 7 eleven franchise located on an Indian reserva-
tion. FNEDCO established the first inter-tribally controlled private equity firm in the United States called 
the First Nation Capital Partners (FNCP). FNCP brings together a prestigious financial institution, Wells 
Fargo Bank, as well as two sovereign Indian nations, the Rincon Band of Luiseño Indians and the Colusa 
Indian Community Council (Rincon Band of Luiseño Indians, 2014). 

The San Luis Rey Band of Luiseños is the only Luiseño band not federally recognized. The San Luis Rey 
currently work within local communities that presently lie on their ancestral lands. They have an estab-
lished tribal Council that consists of 11 members (San Luis Rey mission Indians, 2014). 

The Soboba Band of Luiseño Indians reside in the Soboba Indian reservation, officially established in 
1883 spanning 3,172 acres in the lower San Jacinto Mountains. Currently, the reservation encompasses 
about 7,000 acres, with 400 acres dedicated to residential use. There are approximately 1,200 enrolled 
members in the Soboba Tribe and they come from both Cahuilla and Luiseño ancestry. The tribe is rep-
resented by a five-member Tribal Council who has achieved economic growth for their tribe via the 
Sobaba Casino and the Country Club at Soboba Springs established in 2008. Other economic business 
ventures include an entertainment venue and the Oaks Retreat, all of which create thousands of jobs 
and generate local revenue (Soboba Band of Luiseño Indians, 2014). 

Maricopa 

The Maricopa originally inhabited areas around the Colorado and lower Gila Rivers. Their language is in 
the Yuman branch of the Hokan family. In the early 1800s the tribe migrated towards Pima villages and 
provided each other with protection against other threatening tribes. 

The Salt River Pima-Maricopa Indian Community of the Salt River reservation is a Maricopa Tribe based 
out of Phoenix, AZ (Salt River Pima-Maricopa Indian Community, 2013). 

The Gila River Indian Community of the Gila River reservation is a Maricopa Tribe based out of Sacaton, 
Arizona (Gila River Indian Community, 2014). 

The Pahrump Paiute is not a federally recognized tribe, but is an established tribal entity by the State of 
California. The tribe currently consists of approximately 100 tribal members mostly residing in areas 
nearby Las Vegas, Pahrump, Charleston View, and Tecopa/Shoshone areas. The Pahrump Paiute is con-
sidered one of the Southern Paiute Tribes that originally inhabited the area west of the Black Mountains 
to the eastern Mojave Desert, north of the Colorado River and Grand Canyon up to the southern third of 
Utah and lower quarter of Nevada. The tribe is led by a chairperson and is based out of Pahrump, 
Nevada. 

The Panamint (Timbisha) Shoshone are the western area ancestors of the modern day Timbisha 
Shoshone Tribe of Death Valley National Park. The western variety of Panamint Shoshone was used 
around the area of Owens Lake and the central variety, or Timbisha Shoshone, was spoken in the Death 
Valley area, while the eastern variety was used in areas around the Grapevine Canyon, Beatty, and the 
Funeral Range. All the language varieties are within the Numic branch of the Uto-Aztecan family. In the 
1930s the Death Valley National Park was established encompassing Timbisha settlements in Wildrose 
Canyon, Grapevine Canyon, and Furnace Creek. In 1936, the National Park Service set aside 40 acres of 
land for the tribe. There are currently about 60 people residing in the Indian Village of Death Valley who 
maintain the cultural heritage and language of the tribe. The Timbisha Shoshone became federally rec-
ognized in 1983 (Regents of the University of California, 2010). 
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Serrano 

The Serrano traditionally occupied large portions of San Bernardino. The Serrano language belongs to 
the Takic group of the Uto-Aztecan family. The Serrano of the Mojave Desert, also known as the 
Vayume, are all but gone, with some descendants belonging to the San Manuel Band. 

The San Manuel Band of mission Indians is federally recognized and consists of descendants of the 
Yuhaviatam Clan. The San Manuel Indian reservation was established in 1891 to the San Manuel Tribe 
and encompasses 800 acres in the Southern California foothills of the San Bernardino Mountain region. 
The reservation contains within it gaming operations and other enterprises that ensure the tribe’s self-
sufficiency. They have an established General Council and a seven-member Business Committee that are 
elected by the Council (San Manuel Band of mission Indians, 2014). 

Tataviam 

The Tataviam people originally inhabited areas of southern California in the valleys just south of the 
Transverse Ranges, including San Fernando, Santa Clarita, and Antelope valleys. The Tataviam native 
language belongs to the Takic group of the Uto-Aztecan family. The Tataviam have a complicated 
regional network in which many intermarried with neighboring Chumash and Tongva. Many Tataviam 
were assimilated into mission San Fernando after which the Spanish referred to them as the 
“Fernandeños.” 

The Fernandeño Tataviam Band of mission Indians are descendants of Tataviam-speakers from north-
ern Ventura and Los Angeles Counties, specifically San Fernando and Santa Clarita valleys, and parts of 
Antelope Valley. The community has maintained close ties with the old mission in the present-day city of 
San Fernando, where they maintain a tribal office of diverse and cooperative family lineages. In 2002, 
the Fernandeño Tataviam Band of mission Indians officially adopted a constitution. Members of the 
band are governed by a nine-member Tribal Senate. Recently, the tribe established a web development 
company called Pahi Creative Group Ltd that offers low-cost web development services to native non-
profits (Fernandeño Tataviam Band of mission Indians, 2014). 

Tongva/Gabrieleño 

The Tongva or Gabrieleño are an ethnolinguistic group that originally inhabited the area of Southern 
California spanning Los Angeles County and the southern Channel Islands. A large Tongva community 
was known to reside in the area of San Gabriel Valley and when the Spanish established mission San 
Gabriel Arcángel in 1771, the Tongva became known as the Gabrieleño. Descendent groups currently 
recognize both names in documents. The native language for the Tongva/Gabrieleño belongs to the 
Takic group of the Uto-Aztecan family (Haramokngna American Indian Cultural Center, 2014; NPS, 
2014a). 

The Gabrieleño Band of mission Indians descend from members of villages and rancherias that occu-
pied the heart of San Gabriel near the San Gabriel mission, which they helped construct. Those 
descendants include Tautimes, Perez, Mendibles, Romero, and Rosas families that still reside on their 
ancestral lands. Members of the tribe are represented by a seven-member Tribal Council. The band 
works to preserve their cultural heritage as well as sacred places (Gabrieleño Band of mission Indians, 
2010). 

The Gabrieleño-Tongva Tribe is represented by a five-member tribal council and they are currently 
seeking federal recognition. Historically, the tribe was known as the San Gabriel Band of mission Indians. 
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The tribe has proposed construction of two casino resorts in Garden Grove and Inglewood (Gabrieleño-
Tongva Tribe, 2014). 

The Gabrieleño/Tongva Tribe of the Los Angeles Basin is represented by a nine member tribal council 
and is seeking federal recognition (Gabrieleño/Tongva Tribe of the Los Angeles Basin, 2011). 

G.2 Study Region 2 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 2, as listed in EIR Table 10.8-6. 

Chumash 

Chumash speaking peoples lived in most of Study Region 2, as well as in Santa Barbara to the west and 
San Luis Obispo County to the northwest. The Ventureño Chumash traditionally inhabited areas of 
present-day Ventura County and spoke a distinct language belonging to the Chumashan family. 

The Barbareño/Ventureño Band of mission Indians formed when descendants of the Ventureño 
banded together with Barbareño in 2001. Many Ventureño are also part of the Coastal Band of Chumash 
Indians, but little information was found when internet research was conducted for this EIR. In 2008 
human remains were found on the Archstone Vanoni Ranch housing tract, tying their ancestry to the 
land and helped them get closer to becoming federally recognized. The band has 60 voting members 
and continues to aim for federal recognition (Cohn, 2012). 

The Coastal Band of the Chumash Nation is currently seeking federal recognition. While the group was 
identified by the Native American Heritage Commission, at the time further research was conducted, no 
information was available on the band. 

The Barbareño Chumash Council is an established tribal organization though the Barbareño are not a 
federally recognized tribe. The seven-member Council represents the descendants of those who 
originally inhabited the Santa Barbara area and actively works to revitalize their tribe’s culture and 
native language which is distinct to the Barbareño and is of the Chumashan family (Barbareño Chumash 
Council, 2013). 

The Santa Ynez Band of Chumash mission Indians is the only federally recognized Chumash Tribe in the 
nation. The Santa Ynez Indian reservation was established in 1901 to the Santa Ynez Band of Chumash 
mission Indians. There are currently 249 residents on the reservation and 154 enrolled tribal members. 
They have revitalized the Samala (Ineseño) Chumash language by creating a Samala-English Dictionary. 
The Santa Ynez Band also embarked upon the tomol channel crossing to Santa Cruz Island, which was 
conducted by their ancestors who exploit the northern Channel Islands’ resources. The tribe’s five-
member Business Committee established the Chumash Casino Resort and, in 2004, opened hotel rooms 
to complement the casino (Santa Ynez Band of Chumash Indians, 2009). 

The Owl Clan is a group descended from the Owl Clan of the Ventureño people. They were identified by 
the NAHC as a consulting group within Ventura County, but at the time further research was conducted 
no information was available on the band. They are not federally recognized (NAHC, 2014). 

Tataviam 

Please refer to Appendix Section G.1, Study Region 1. 
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Ventureño 

Please refer to Appendix Section G.1, Study Region 1. 

G.3 Study Region 3 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 3, as listed in EIR Table 10.8-7. 

Ohlone/Costanoan 

The Ohlone are composed of a series of closely related Penutian languages that are distinct from the 
Miwok or Yokuts ethnolinguistic groups. The traditional territory of Ohlone-speaking peoples ranged 
from the northern shore of the Carquinez straights south to San Benito and Big Sur. 

The Chalon traditionally occupied the southern coastal ranges of California extending east of Soledad 
and encompassing Pinnacles National Park area. The Chalon are identified as one of eight distinct 
Ohlone/Costanoan languages belonging to the Penutian family. Some Chalon descendants have 
remained in the area while other have migrated out, and a community consisting of a few hundred 
Chalon descendants live in and around Bakersfield, California. They are currently seeking federal 
recognition as the Chalon Indian Nation and strive to revitalize their cultural heritage and language 
(Chalon Indian Nation, 2012). 

The Mutsun are the direct descendants of aboriginal groups who assimilated into missions San Juan 
Bautista and Santa Cruz. All of the lineages are now part of the Amah Mutsun Tribal Band, previously 
known as the San Juan Bautista Band, but many Mutsun belong to the Indian Canyon Mutsun Band as 
well. The traditional language is a variation of Ohlone belonging to the Penutian family. 

The Amah Mutsun Band of Costanoan/Ohlone Indians were historically referred to as the San Juan 
Bautista Band and was federally acknowledged in 1906, but they remain landless and are currently 
Petitioner #120 awaiting reaffirmation of federal recognition. The Amah Mutsun are descendants from 
two distinct bands including the Santa Cruz area Awaswas and San Benito area Mutsun. They currently 
have almost 600 members that can trace their descent directly to San Juan Bautista mission. In 2013, the 
Tribal Land Trust acquired 96 acres of land south of the Costanoa Lodge which contain many ancestral 
Mutsun resources. Members of the band are represented by a ten-member Tribal Council. The Amah 
Mutsun Band hopes to work with the lodge to implement traditional land management practices and 
revitalize their cultural heritage and language (Amah Mutsun Tribal Band, 2013; Hoppin, 2013). 

The Indian Canyon Mutsun Band of Costanoan is and has been a home and refuge for Mutsun for 
thousands of years. There are currently about 50 to 200 Native Americans currently residing in the 275 
acre Indian Canyon. The land serves as a safe place for Indians who have no sacred lands to conduct 
traditional ceremonies. It is currently working on a solar village project for the area (Indian Canyon 
Village, 2009, 2010). 

The Muwekma Ohlone Indian Tribe of the San Francisco Bay Area is comprised of descendants of those 
who originally inhabited the San Francisco Bay region and can trace their ancestry through missions 
Dolores, Santa Clara, and San Jose as well, as those who were members of the terminated federally rec-
ognized Verona Band of Alameda County. Traditionally the ancestors of the Muwekma Ohlone tribe 
occupied the areas of Alameda, Contra Costa, San Francisco, San Mateo, Santa Clara and portions of 
Napa, Santa Cruz, San Joaquin and Solano. There are multiple lineages tribally enrolled in the Muwekma 
tribe including Armija/Thompson, the Santos-Pinos/Juarez/Colos/Armija, the Guzman/Nonessa, and the 
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Marine-Guzman-Peralta, Marine-Alvarez/Galvan, Marine-Sanchez, Marine-Munoz, Munoz-Guzman, 
Marine-Arellano, and Marine-Elston/Thompson/Ruano descended families. The members of the tribe 
are represented by an eleven-member Tribal Council that is working on behalf of the tribe to reaffirm 
their federally recog¬nized status (Muwekma Ohlone Indian Tribe of the San Francisco Bay Area, 2011). 

The Trina Marine Ruano Family was indicated as a consulting group by the NAHC but no further infor-
mation could be found on this group during internet research conducted for this EIR. This group is not 
federally recognized. 

The Ohlone Costanoan Rumsen Carmel Tribe is currently in the process of applying for federal 
recognition. They are represented by a thirteen-member Tribal Council that is based out of Pomona. The 
tribe holds multiple events, including the Annual Bear Ceremony, to revitalize their culture and language 
which belongs to the Ohlone group of the Penutian family. The Annual Bear Ceremony has been held at 
multiple locations including Pacheco Pass, Indian Canyon in Hollister, Crissy Field, Coyote Hills, Moss 
Landing, and the Presidio Trust/Candlestick Park, all of which are considered to be land originally occu-
pied by the tribe’s ancestors (Costanoan Rumsen Carmel Tribe, 2014). 

The Ohlone Nation is represented by the Confederation of Ohlone Peoples that was established in 2009 
with the purpose of supporting Ohlone people in term of education, genealogy processing, and sacred 
land preservation (Ohlone Nation, 2014). 

Esselen 

The Esselen were one of the least numerous native California ethnolinguistic groups and originally 
inhabited upper Carmel valley in the Santa Lucia Mountains. Most of the territory is now contained 
within the Ventana Wilderness area of the Los Padres National Forest. Their traditional language was 
distinct to the group, but is classified within the Hokan language family. The Esselen territory was in 
close proximity to early California missions and was long assumed that the native group assimilated into 
mission life (Breschini and Haversat, 2004). There are two groups associated with the tribe including the 
Esselen Tribe of Monterey County and The Ohlone Costanoan Esselen Nation. 

The Esselen Tribe of Monterey County was indicated by the NAHC as a potential consulting group; how-
ever, little information on the tribe could be found through internet searches conducted for this EIR. 

The Ohlone Costanoan Esselen Nation is historically known as the Monterey Band of Monterey County 
and is currently in progress of achieving recognition as a federally recognized tribe. The Ohlone Esselen 
Costanoan Nation consists of over 600 enrolled members of both Esselen and Carmeleño Ohlone 
descent that traditionally inhabited the areas of and around Monterey Bay. The tribe is represented by a 
nine-member Tribal Council (Ohlone Costanoan Esselen Nation, 2014). 

Chumash 

The Barbareño. Please refer to Appendix Sections G.1 and G.2, Study Region 1 and 2. 

The Coastal Band of the Chumash Nation. Please refer to Appendix Section G.2, Study Region 2. 

The Northern Chumash Tribe – Yak Tityu Tityu was indicated as an interested consulting group by the 
NAHC but no further information about the tribe was found when internet research was conducted for 
this EIR. 

The Obispeño were so named by the Spanish who registered them into mission San Luis Obispo de 
Tolosa in San Luis Obispo, but their descents who currently inhabit the area call themselves “Stishni.” 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX G. DESCRIPTIONS OF NATIVE AMERICAN TRIBES AND ORGANIZATIONS BY STUDY REGION 

June 2015 G-11 Final EIR 

Some Stishni Chumash intermarried with their neighbors, the Salinan and the Yokuts during the Spanish 
and Mexican eras. Their traditional language is distinct and belongs to the Chumashan family. 

The Chumash Indian Council of San Luis Obispo County was established to preserve the Chumash 
heritage that lies within San Luis Obispo (Anderson, 1999). 

The Northern Chumash Tribal Council (NCTC) was also established as a non-profit organization that is 
working towards self-sustainability through working with the local community. The NCTC is not looking 
to become federally recognized, they instead have leased land to start an organic farm and look for ways 
to contribute to the Chumash community in San Luis Obispo without creating structures (Northern 
Chumash Tribal Council, 2014). 

The Purisimeño are also known as Kagismuwas Chumash and traditionally inhabited the territory of 
what is now Vandenberg Air Force base. Their traditional language belongs to the Chumashan family. 
Descendants of the tribe are still alive; however, little information on the tribe could be found through 
internet searches conducted for this EIR. 

Salinan 

The Salinan are descendants of the people who traditionally occupied the Central Coast and inland areas 
of California and spoke the Salinan language belonging to the Hokan family. 

The Salinan Tribe of Monterey and San Luis Obispo Counties is a California State recognized tribe that is 
currently in process of gaining federal recognition. They have 371 enrolled members and 400 more 
waiting to be added until federal recognition. They have an elected Business Council that consists of 
fourteen members and are currently recreating a traditional Salinan village at the Historic Santa Marga-
rita Rancho. The tribe also runs an educational exhibit at mission San Antonio. During Summer Solstice, 
the Salinan ascend Morro Rock, or as they refer to “LE SA MO,” to light a fire, a tradition conducted by 
their ancestors (Salinan Tribe, 2012). 

The Xolon-Salinan Tribe was indicated as an interested consulting group by the NAHC; however little 
further information on the tribe could be found through internet searches conducted for this EIR. 

The Salinan-Chumash Nation was indicated as an interested consulting group by the NAHC however, no 
further information on the tribe could be found through internet searches conducted for this EIR. 

The Santa Ynez Band of Chumash mission Indians. Please refer to Appendix Section G.2, Study Region 2. 

The Ventureño. Please refer to Appendix Section G.2, Study Region 2. 

Yokuts 

The Yokuts traditionally occupied the foothills of the Sierra Nevada and the San Joaquin Valley. Modern 
Yokuts tribes include the Choinumni, Chowchilla, Chukchansi, North Valley, Tachi, and the Wukchumni, 
but there were about 60 Yokuts tribal groups total in the greater Central Valley. Although each tribe has 
their own dialect their native language is Yokutsan belonging to the Penutian family. There are currently 
about 2,000 Yokuts living on and around the Picayune, Table Mountain, and Santa Rosa Rancherias and 
the Tule River reservation. 

The Choinumni Tribe is currently working towards gaining federal recognition (The Choinumni Tribe, 
2014). 
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The Chowchilla Tribe was indicated as an interested consulting group by the NAHC; however, no further 
information on the tribe could be found through internet searches conducted for this EIR. The tribe is 
not federally recognized. 

The Chukchansi of Picayune became federally recognized in 1983 with the establishment of the 
Picayune Rancheria of Chukchansi Indians of California. The tribe has a seven-member Tribal Council 
that works towards self-sufficiency via Chukchansi, Inc., which is a tribally owned corporation created in 
2009 that has holdings in industries such as real estate, distribution, and construction supplies. The 
Chukchansi also own and operate Chukchansi Gold Resort and Casino (Picayune Rancheria of the 
Chukchansi Indians, 2010). 

The Kings River Choinumni Farm Tribe was indicated as an interested consulting group by the NAHC but 
no further information could be found for the tribe when internet research was conducted for this EIR. 
The tribe is not federally recognized. 

The North Valley Yokuts Tribe was indicated as an interested consulting group by the NAHC; however, 
no further information on the tribe could be found through internet searches conducted for this EIR. The 
tribe is not federally recognized. 

The Table Mountain Rancheria Band of Indians was indicated as an interested consulting group by the 
NAHC; but no further information on the tribe could be found through internet searches conducted for 
this EIR. The tribe is not federally recognized. 

The Tachi-Yokuts Tribe is federally recognized as the Santa Rosa Indian Community of the Santa Rosa 
Rancheria that was established in 1934. The rancheria encompasses about 170 acres in Lemoore, Cali-
fornia. The tribe has about 200 enrolled members that are represented by a six-member Tribal Council. 
The Tachi-Yokuts Tribe has achieved self-sufficiency via the Tachi Palace Hotel and Casino, Sequoia Inn, 
and Rainbow Brite Industrial Services (Tachi Yokuts Tribe, 2014). 

The Traditional Choinumni Tribe was indicated as an interested consulting group by the NAHC; how-
ever, no further information on the tribe could be found through internet searches conducted for this 
EIR. The tribe is not federally recognized. 

G.4 Study Region 4 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 4, as listed in EIR Table 10.8-9. 

The Barbareño. Please refer to Appendix Sections G.1 and G.2, Study Regions 1 and 2. 

The Chumash Council of Bakersfield was indicated as an interested consulting group by the NAHC but 
no further information could be found on this group during internet research conducted for this EIR. 

Kawaiisu. Please refer to Appendix Section G.1, Study Region 1. 

Kitanemuk. Please refer to Appendix Section G.1, Study Region 1. 

Monache/Western Mono 

The Monache, or Western Mono, traditionally inhabited the southern area of the central Sierra Nevada 
foothills. Their language is of the Numic group belonging to the Uto-Aztecan family. Many of the modern 
Indians of this tribe are landless, but some reside on the Big Sandy, Cold Springs, and North Fork 
Rancherias and nearby in Dunlap. The Dumna Wo-Wah claim relation to the Monache. 
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The Big Sandy Western Mono Indians became federally recognized for the first time in 1909 and were 
granted 280 acres of land for the Big Sandy Rancheria of Western Mono Indians of California. They lost 
their land and federal recognition status in 1958, but both were officially restored in 1983. The Big 
Sandy Tribe is represented by a five-member Tribal Council that has established economic endeavors 
such as BSR Distributing and Mono Wind Casino (Big Sandy Rancheria, 2011). 

The Cold Springs Mono Indians were federally recognized in 1914 and granted the Cold Springs 
Rancheria of Mono Indians, approximately 30 miles east of Fresno. The tribe is represented by a six-
member Tribal Council. They recently submitted an application for a Planning and Restoration Grant 
under the California State Parks Off-Highway and Motor Vehicle Grants and Cooperative Agreement Pro-
gram (Cold Springs Tribe, 2014). 

The Dumna Wo-Wah Tribe traditionally inhabited the areas of present-day Fresno and Madera Counties 
and claim relation to the surrounding Monache tribes. A Dumna village that lay on the bank of the San 
Joaquin River currently is under the waters of the Millerton Lake State Recreation Area, but this site was 
the center of their largest village in a territory that extends to the Table Mountain Rancheria. For a long 
time they were a homeless tribe, but eventually thee were placed on the Table Mountain Rancheria by 
the federal government. Neighbors and relatives to the Dumna are the Kechayi and Pitkache. The 
Dumna/Kechayi tribes are currently seeking federal recognition and sovereignty (Dumna Indians, 2013). 

The Dunlap Band of Mono Indians were indicated as an interested consulting group by the NAHC and as 
group currently seeking federal recognition; however, no further information was found about the tribe 
when internet research was conducted for this EIR. 

The North Fork Tribe is comprised of mostly Mono, who originally inhabited areas along and north of 
the San Joaquin River and later they concentrated around the town of North Fork. They were federally 
recognized in 1851 which reserved the Fresno River Farm/reservation land for the tribe in present-day 
Madera County, but the reservation was closed in 1860 due to multiple complications. In 1916, the fede-
ral government purchased the 80-acre North Fork Rancheria of Mono Indians of California next to a 
Presbyterian mission. In 1961, the North Fork Tribe lost federal recognition until it was restored in 1983. 
It is currently the largest restored tribe in the State with over 1,800 enrolled members. The tribe is rep-
resented by a four-member Tribal Council. They recently constructed a gaming and entertainment resort 
that will provide basic needs to the tribe’s members as well as improve the local economy and provide 
employment (North Fork Rancheria of Mono Indians, 2014). 

The Wuksachi Indian Tribe was indicated as an interested consulting group by the NAHC; however, no 
further information was found about the tribe when internet research was conducted for this EIR. 

The Wuksache Indian Tribe/Eshom Valley Band was indicated as an interested consulting group by the 
NAHC; however, no further information was found about the tribe/band when internet research was 
conducted for this EIR. 

The Panamint (Timbisha) Shoshone. Please refer to Appendix Section G.1, Study Region 1. 

The Santa Ynez Band of Chumash mission Indians. Please refer to Appendix Section G.2, Study Region 2. 

The Serrano. Please refer to Appendix Section G.1, Study Region 1. 

The Tataviam. Please refer to Appendix Section G.1, Study Region 1. 
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Tübatulabal 

The Tübatulabal do not have any federally recognized tribes, but they have been working towards 
becoming one for several years. The Tübatulabal traditionally inhabited Kern Valley and many tribal 
members still occupy the area. The language they speak is paka’anil, distinct to the tribe but belonging 
to the Uto-Aztecan family. There are currently only four speakers of the traditional language, but the 
Tübatulabal tribe is working on revitalizing their language and cultural heritage. The members of the 
tribe are represented by an eight-member Tribal Council (Tübatulabals of Kern Valley, 2014). 

The Yokuts. Please refer to Appendix Section G.3, Study Region 3. 

The Sierra Nevada Native American Coalition was indicated as an interested consulting group by the 
NAHC; however, no further information was found about the coalition when internet research was con-
ducted for this EIR. 

G.5 Study Region 5 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 4, as listed in EIR Table 10.8-13. 

Chalon 

Please refer to Appendix Section G.3, Study Region 3. 

Miwok 

Miwok-speaking groups lived in a broad swath across central California, from Marin and Lake Counties in 
the west to Madera County in the southeast. Generally seven divisions are recognized within this 
Penutian language group: Lake Miwok; Coast Miwok; Bay Miwok; Plains Miwok; and North, Central, and 
outhern Sierra Miwok. 

Central Sierra Miwok 

The Central Sierra Miwok traditionally inhabited areas in the foothills of the Sierra Nevada. Their 
language is very similar to the other Miwok tribes including Northern and Southern, belonging to the 
Penutian family. 

The Chicken Ranch Rancheria of Me-Wuk Indians of California is a federally recognized tribe that was 
indicated as an interested consulting group by the NAHC; however, no further information was found 
about the tribe when internet research was conducted for this EIR. 

The Tuolumne Band is federally recognized as the Tuolumne Band of Me-Wuk Indians of the Tuolumne 
Rancheria of California, located in the foothills of the Sierra Nevada. The Rancheria was purchased in 
1910 as a reservation for landless Indians originally spanning about 290 acres. Today there are about 
1,700 acres and approximately 200 residents living on the Rancheria as well as another 200 non-resident 
tribal members. The tribe is represented by the Community Council with has a four-member governing 
body. They opened the Black Oak Casino in 2001, and re-opened it after renovations in 2005. The casino 
sponsors many community events. Also in 2005, the tribe established the Tuolumne Me-Wuk Indian 
Health Center (The Tuolumne band of Me-Wuk Indians, 2013). 
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The Northern Sierra and Plains Miwok 

The Northern Sierra and Plains Miwok are two of the main Miwok groups that inhabited large portions 
of Northern and Central California. The Northern Sierra traditionally spoke a language similar to the 
Sierra Central Miwok. The traditional territory of the Northern Sierra Miwok included the Sierra Nevada 
foothills in portions of Calaveras, Amador, El Dorado, and Placer Counties. The Plains Miwok traditionally 
inhabited the lower Mokelumne and Cosumnes rivers as well as the Sacramento River between Rio Vista 
and Freeport and in the Sacramento-San Joaquin Delta. In 1915, homeless Miwok were found near Ione 
and later were identified into separate tribes including the Buena Vista Rancheria of Me-Wuk Indians, 
California Valley Miwok Tribe, and Jackson Rancheria of Me-Wuk Indians (for other Northern Sierra 
Tribes see Nisenan and Maidu in this discussion provided in Appendix Section 6, Study Region 6). 

The Calaveras County Band of Miwok Indians was indicated as an interested consulting group by the 
NAHC; however, no further information was found about the band when internet research was con-
ducted for this EIR. 

The Buena Vista Me-Wuk Indians gained federal recognition in 1994 as the Buena Vista Rancheria of 
Me-Wuk Indians of California and has had a gaming compact since 1999. The tribe includes descendants 
of Plains Miwok from Sacramento and San Joaquin Counties and is based out of Sacramento. The reser-
vation land lies within the Plains Miwok boundary, but they also traditionally inhabited portions of 
Northern Miwok territory. They have plans underway for construction of a casino (Mandujano, 2012). 

The California Valley Miwok Tribe is a federally recognized tribe established in 1915 by a federal land 
acquisition for homeless Indians. The tribe inhabits the Plains Miwok territory and was previously known 
as the Sheep Ranch Rancheria of Me-Wuk Indians of California. The members of this tribe are repre-
sented by a three-member Tribal Council based in Mountain Ranch. Recently, the tribe has re-gained 
authority and control of their funds after long dispute (California Valley Miwok Tribe, 2014). 

The Lone Band of Miwok Indians gained federal recognition as the only Band of Miwok Indians of Cali-
fornia by 1994, but are currently landless. The Northern Sierra Miwok are ancestors to the band who 
currently have 750 members living in the Plains Miwok region of Amador County and surrounding areas. 
In 1971, 40 acres were given to 12 Miwok individuals and other members of the band, but was not 
granted as a reservation, which caused problems for future gain of federally granted land. They have a 
five-member tribal council committed to gaining trust land for the tribe and preserving their cultural 
heritage (Lone Band of Miwok Indians, 2010). 

The Jackson Me-Wuk Indians were federally recognized as the Jackson Rancheria of Me-Wuk Indians of 
California in 1898 and opened their first Bingo Hall in 1985. Inhabiting the Northern Miwok region, they 
currently own and operate the Jackson Rancheria Casino Resort which is the largest employer and the 
first LEED certified building in Amador County. The tribe is represented by a five-member Tribal Council 
that continues to maintain the tribe’s self-sufficiency (Jackson Rancheria Casino Resort, 2014). 

The Miwok of Buena Vista Rancheria is comprised of the elders of the Buena Vista Rancheria. The mem-
bers are descendants of a Miwok woman who was displaced from her home and the Buena Vista Band. 
They are not currently enrolled members of the Buena Vista Rancheria (Organization by Miwok of Buena 
Vista Rancheria, 2011). 

The Nashville-El Dorado Miwok Tribe was indicated as an interested consulting group by the NAHC; 
however, no further information was found about the tribe/band when internet research was con-
ducted for this EIR. 
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The Shingle Springs Band of Miwok Indians was originally called the “Sacramento-Verona Band of 
Homeless Indians” and inhabited the area along the Sacramento River as late as 1916, when they gained 
federal recognition. The reservation actually lies within the Nisenan, or Southern Maidu, territory and 
the band includes Miwok, Maidu, and Nisenan descendants from Sacramento and El Dorado Counties. 
The Shingle Springs Band is represented by a seven-member Tribal Council and owns and operates the 
Shingle Spring Health and Wellness Center and the Red Hawk Casino (Shingle Springs Band of Miwok 
Indians, 2014). 

The Wilton Me-Wuk Indians were granted federal land known as the Wilton Rancheria located in north-
ern Plains Miwok territory given to the Me-Wuk community of the Wilton Rancheria in 2009, when fede-
ral recognition was re-established. The tribe gained federal recognition as early as 1928, but temporarily 
lost their status in 1964. The Me-Wuk community passed their constitution in 2010 and is based out of 
Elk Grove in Sacramento County. The tribe has a six-member Tribal Council that represents their com-
munity (Wilton Rancheria, 2014). 

The Southern Sierra Miwok was traditionally spoken in the Sierra Nevada foothills between the Merced 
and Chowchilla rivers. The language is closely related to the Northern and Central Sierra Miwok all of 
which belong to the Penutian language family (Regents of the University of California, 2012). 

The Southern Sierra Miwuk Nation was indicated as an interested consulting group by the NAHC; how-
ever, no further information was found about the tribe/band when internet research was conducted for 
this EIR. 

Northern Paiute 

The Northern Paiute traditionally inhabited areas of Oregon, Northern California, Idaho, and Nevada. 
Although there is variation among tribes, the traditional language is Numic belonging to the Uto-Aztecan 
family. 

The Utu Utu Gwaitu Paiute Tribe is a federally recognized tribe that was established in 1915 as the Utu 
Utu Gwaitu Paiute Tribe of the Benton Paiute reservation, California. Adjacent to the reservation there is 
also an old silver mining town, Old Benton. The reservation is in Mono County and consists of 400 acres. 
The tribe also owns 67 acres of fee land for development. There are about 37 residences on the reserva-
tion and the Utu Utu Gwaitu Paiute Tribe has about 138 members represented by a five-member Tribal 
Council (Benton Paiute reservation, 2014). 

The Kutzadika’a traditionally inhabited the area of Mono Basin. Currently there are a handful of 
descendants who occupy the area. The Kutzadika’a (Mono Lake) Indian Community is working on 
gaining federal recognition (Mono Lake Committee, 2014). 

The Kitanemuk–Tule River Indian Tribe. Please refer to Appendix Section 1, Study Region 1. 

The Mono. Please refer to Appendix Section G.4, Study Region 4. 

The Mutsun. Please refer to Appendix Section G.3, Study Region 3. 

The Rumsen. Please refer to Appendix Section G.3, Study Region 3. 

The Salinan. Please refer to Appendix Section G.3, Study Region 3. 

The Sierra Nevada Native American Coalition. Please refer to Appendix Section G.4, Study Region 4. 

The Yokuts. Please refer to Appendix Section G.3, Study Region 3. 
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G.6 Study Region 6 

The following section provides description of the Native American tribes and organizations associated 
with Study Region 6, as listed in EIR Table 10.8-14. 

Bear River/Mattole 

The Bear River and Mattole were closely related ethnolinguistic groups that spoke the two languages in 
the Bear River language group of the Athabaskan language family. They were culturally related to the 
Lassik, Nongatl, Sinkyone, and Wailaki speaking groups of the Eel River language group, also a branch of 
the Athabaskan language family. 

The Bear River Band of the Rohnerville Rancheria was established in 1910 as a place for landless, 
homeless Native Americans. The tribe is federally recognized and is consists of descendants of speakers 
of Mattole, Bear River, and Wiyot languages. The first two are part of the Athabaskan language family 
the latter is a branch of the Algic language family. There are currently 525 enrolled members who are 
represented by a seven-member Tribal Council. Members enrolled in the band are descendants of those 
who resided on the Rohnerville Rancheria. The Bear River Band owns and operates the Bear River Casino 
Hotel, a gas station, Tish Non Village and Basayo Village. The Bear River Band is headquartered in Loleta, 
California and a portion of their reservation, near Loleta, is within the Tompkins Hill Gas field (Bear River 
Tribe, 2013). 

The Butte Tribal Council was indicated as an interested consulting group by the NAHC; however, no 
further information about the council was found when internet research was conducted for this EIR. 

Hupa 

The Hoopa Valley Tribe is federally recognized and occupies the Hoopa reservation, the largest in Cali-
fornia, on the Trinity River. The tribe’s native language is of its own language group which is a branch of 
the Athabaskan language family. Currently, some 2,500 Hupa people live on the Hoopa Valley reserva-
tion and are represented by an eight-member Tribal Council. Confirmation of the ownership by the Hupa 
Tribe of the Hoopa Valley reservation came on October 31, 1988 with President Ronald Regan's 
signature on Public Law 100 580, the Hoopa/Yurok Settlement Act (Hoopa Valley Tribe, 2014). 

Karuk 

The Karuk Tribe is federally recognized, but was previously listed as the Karuk Tribe of California. The 
Karuk native language is a branch of the Hokan language family. Headquarters for the tribe are located 
in Happy Camp, Siskiyou County, but have a number of discontinuous tracts along the Klamath River in 
northeastern Humboldt County. The members of the tribe are represented by a nine-member Tribal 
Council and have established the People's Center in Happy Camp as a museum and cultural center. The 
tribe is planning to build the Karuk Casino in Yreka, California (Karuk Tribe, 2004). 

Maiduan 

There are three Maiduan languages spoken along the eastern side of the Sacramento Valley into the 
Sierra Nevada, including (north to south) the: Maidu; Konkow; and Nisenan. These are in the Penutian 
language family and all are sometimes simply referred to as “Maidu.” Many of the modern groups con-
tain a mixture of descendants of the speakers of the different languages and will be included below. 
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The Berry Creek Rancheria of Maidu Indians of California have a reservation in Berry Creek and are 
headquartered in Oroville. No further information about this group was found when internet research 
was conducted for this EIR. 

The Enterprise Rancheria of Maidu Indians (Estom Yumeka Maidu Tribe) is a tribe of Maidu located near 
Oroville in Butte County. Member of the tribe are represented by a seven-member Tribal Council. Plans 
are in progress to establish an entertainment and gaming resort near the Yuba County Sports and 
Entertainment Zone which is located about 5 miles south of Marysville, CA (Enterprise Rancheria, 2005). 

The KonKow Valley Band of Maidu are members of the Round Valley Indian reservation but are not fed-
erally recognized. The native language of Konkow derives from Maiduan a branch of the Penutian 
language family. They are considered the decedents of peoples of the Feather River in the area that is 
now Butte County, California. 

The Mechoopda Indian Tribe of Chico Rancheria was originally a village community residing on Little 
Butte Creek, about three and one-half miles from modern downtown Chico. The native language of 
Mechoopda was related to Maiduan. Members of the Mechoopda tribe are represented by a seven-
member Tribal Council whose recent economic developments include a world-class gaming facility. The 
gaming facility will provide the tribe’s members with services and employment opportunities that are 
vital to their community (Mechoopda Maidu Indians, 2004). 

The Mooretown Rancheria of Maidu Indians of California is a federally recognized tribe of Concow-
Maidu who are descendants of Northwestern Maidu that traditionally migrated near Oroville in Butte 
County. The tribe owns and operates the Feather Falls Casino, Feather Falls Casino Brewing Company, 
The Lodge at Feather Falls Casino, KOA campground, Feather Falls Mini Mart, and the Feather Smoke 
Shop, all located in Oroville. Much of the proceeds gained from their economic ventures are used to pro-
vide services for the tribal community as well as preserve and revitalize their lingual and cultural 
heritage (Feather Falls Casino, 2014). 

The Maidu Band of Strawberry Rancheria lost federal recognition when the Strawberry Valley 
Rancheria was sold to private non-Indian landholders by the federal government in the early 1960s. 
Tribal activities such as grass games and gatherings are still conducted in the area by the Strawberry 
Valley Maidu (Maidu Band of Strawberry Valley Rancheria, 2010). 

The Colfax-Todds Valley Consolidated Tribe is comprised of descendants of the Miwok and Maidu 
(Nisenan). Traditionally the Miwok and Nisenan inhabited the area around Colfax and Todds Valley. The 
tribe started a non-profit organization called the Todds Valley Miwok Maidu Cultural Association in 
Foresthill to help maintain their cultural heritage. The tribe is working on becoming federally recognized 
(Colfax-Todds Valley Consolidated Tribe, 2009). 

The United Auburn is an Indian community comprised of Miwok, Nisenan, Konkow, and Maidu 
descendants. It is federally recognized as the United Auburn Indian Community of the Auburn Rancheria 
of California. The rancheria is located in the Sierra Nevada foothills of Auburn, CA in traditional Nisenan 
territory. The tribe was gained federal recognized for the first time in 1917 and was granted the Auburn 
Rancheria land, but the land was taken away in 1953 due to Termination acts passed by Congress. Soon, 
federal recognition for the tribe was terminated in 1967. Federal recognition was restored in 1994 
through a lawsuit involving 18 California tribes. The members of the tribe are represented by a five-
member Tribal Council. The tribe owns and operates the Thunder Valley Casino in Placer County that 
was established in 2003 (United Auburn Indian Community, 2014). 
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Ohlone/Costanoan 

Please refer to Appendix Section G.3, Study Region 3. 

Miwok 

Please refer to Appendix Sections G.4 and G.5, Study Regions 4 and 5. 

The Round Valley Indian Tribe is federally recognized and has reservation land in Mendocino County. 
Beginning as the Covelo Indian Community, the tribe is a confederation of small tribes that include 
native languages of the Konkow and Nomlaki which are a branches of the Penutian family, Pit River and 
Pomo of the Hokan family, Wailaki of the Athabaskan family, and Yuki of the Yukian language family. The 
land was traditionally inhabited by the Yuki tribe until the establishment of the Nome Cult Farm (later 
known as the Round Valley reservation) in 1856, an administrative extension of the Nome Lackee reser-
vation located on the Northwestern edge of the Sacramento Valley at Paskenta. Members of the tribe 
are represented by a seven-member Tribal Council and currently they own and operate the Hidden Oaks 
Casino and the Golden Oaks Motel (Round Valley Indian Tribes, 2013; Hidden Oaks Casino, 2013; Golden 
Oaks Motel, 2013). 

Sinkyone 

Sinkyone are culturally related to Lassik, Mattole, Nongatle, and Wailaki as speakers of an Eel River 
language, a branch of the Athabaskan language family. 

The Intertribal Sinkyone Wilderness Council is a non-profit land conservation organization that is com-
prised of ten federally recognized North Coast tribes with direct ties to the region. The Intertribal 
Sinkyone Wilderness Council was established in 1997 encompassing 3,845 acres of redwood forests 
along the coast of Mendocino County, north of Fort Bragg (TPL, 2014). 

The Tsurai Ancestral Society was indicated as a consulting group by the NAHC, but upon conducting 
internet research, no other information could be found besides the organization’s location in Trinidad, 
California. 

The Tsnungwe Council are a group seeking federal recognition status. There are also no Tsnungwe tribal 
members that are enrolled with any federally recognized tribe as the tribe is not a splinter group. The 
native language of the tribe derives from Hupa, a branch of the Athabaskan family. Members of the tribe 
are represented by a three-member Tribal Council (Tsnungwe Council, 2007). 

Wailaki 

The Wailaki are culturally related to Lassik, Mattole, Nongatle and Sinkyone which are all languages of 
the Eel River group, a branch of the Athabaskan language family. No federally recognized tribes contain 
solely Wailaki people, but descendants of Wailaki speakers are members of the Grindstone Indian 
Rancheria of Wintun-Wailaki (see Wintuan below) and the Big Valley Rancheria (see above). 

The Eel River Nation of Sovereign Wailaki was indicated as an interested consulting group by the NAHC; 
however, no further information about the nation was found when internet research was conducted for 
this EIR. 
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Wintuan 

Wintuan is a language group that is part of the Penutian language family. It is composed of three 
language clusters arranged in a band along the western half of the Sacramento Valley and adjacent 
Coastal Ranges. These language clusters are (north to south) Wintu, Nomlaki, and Patwin. 

Nomlaki 

The Grindstone Indian Rancheria of Wintun-Wailaki Indians of California is a federally recognized tribe 
consisting of descendants of Nomlaki and Wailaki speakers. No information on rancheria could be found 
when internet search was conducted for this EIR. 

The Paskenta Band of Nomlaki Indians originally occupied the northern California territory in the area 
of present-day Tehama County. The native language of Nomlaki is Wintuan, a branch of the Penutian 
language family. The Paskenta Band gained federal recognition in 1994, after it was taken away by the 
federal government in 1959, and in 2000 gained 2,000 acres of reservation land near Coring, CA. With 
240 members, the tribe is going strong and economic developments such as the Rolling Hills Casino that 
was established in 2002 helps provide the community with basic needs and services. The tribe also owns 
Nomlaki Technologies, a Certified Small Business. Their reservation is located within the Kirkwood Gas 
field (Rolling Hills Casino, 2013). 

Patwin 

The Cachil DeHe Band of Wintun Indians of the Colusa Indian Community of the Colusa Rancheria is a 
group of Native Americans descended from Patwin-speakers from Colusa and Yolo Counties with a res-
ervation north of Colusa. There are currently 84 enrolled members of the tribe. The tribe currently owns 
and operates the Colusa Casino and Cachil Dehe Village Complex stand today. In 2004, the Colusa Indian 
Community Council published the first edition of the Cachil Dehe Band of Wintun Indians language book. 
The project was a collaborative effort by elders and the University of California, Berkeley linguistics 
department (Colusa Indian Community, 2014). 

The Cortina Indian Rancheria of Wintun Indians of California is a federally recognized tribe whose res-
ervation land is located in Colusa County and spans about 640 acres. They are descended from Patwin-
speakers of Glenn County and surrounding areas. No further information about the tribe was found 
when internet research was conducted for this EIR. 

The Yocha Dehe Wintun Nation (Rumsey Rancheria) consists of Patwin descendants from Colusa, Yolo, 
Napa, and Solano Counties. The tribe is a sovereign Native American nation and federally recognized. 
The governing body consists of a five-member Tribal Council. Economic ventures of the tribe include the 
Cache Creek Casino Resort, Séka Hills product line of wine and olive oil, and agricultural operation in 
Yolo County (Yocha Dehe Wintun Nation, 2014). 

Wintu 

The Winnemem Wintu Tribe is listed as a consulting group by the NAHC, but they currently are not fede-
rally recognized. The Wintu traditionally occupied the McCloud River area of Northern California. The 
tribe has an estimated population of 150 (Winnemem Wintu, 2014). 
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Wiyot 

The Wiyot Tribe was previously listed as the Table Bluff reservation-Wiyot Tribe and originally occupied 
territory extending from Little River near Trinidad to Bear River Ridge near Scotia, and east to Berry 
Summit and Chalk Mountain. They are one of two tribes whose traditional language belongs to the Algic 
family. In 1908 the tribe was given the Table Bluff Rancheria, now referred to as the “Old Rancheria,” 
but temporarily lost their legal status and the land in 1961. Federal recognition and the land trust for the 
Old Rancheria was restored in 1981, and ten years later the tribe purchased the current 88-acre Table 
Bluff reservation at the southern end of Humboldt Bay. The tribe is headquartered in Loleta and has 
about 600 enrolled members that are represented by a seven-member Tribal Council. 

Yurok 

Yurok people traditionally inhabited the northwest corner of California, near the Klamath River and the 
Pacific Coast. The native language belongs to the Algic language family, and along with Wiyot are the 
only two tribes in California who speak this form of language. There are currently over 3,500 enrolled 
members that primarily live on the Yurok reservation but also inhabit areas of the Big Lagoon, Blue Lake, 
Elk Valley, Resighini, Smith River, and Tsurai/Trinidad rancherias as well as other areas in Humboldt 
County. 

The Big Lagoon Rancheria is a federally recognized tribe comprised of Yurok and Tolowa Indians. 
Located in Humboldt County, Big Lagoon Rancheria spans approximately 20 acres and currently 8 
households reside on the land. The tribe gained federal recognition in 1918 and currently has 24 
enrolled members (UIHS, 2014). 

The Cher-Ae Heights Indian Community of the Trinidad Rancheria is a federally recognized tribe located 
near the City of Trinidad, CA. It was established in 1906 and its members include Yurok, Wiyot and 
Tolowa peoples. The Rancheria consists of 60 acres of land along U.S. Highway 101 in Humboldt County. 
The Rancheria currently owns and operates the Seascape Restaurant and Pier, the Sunset Restaurant 
and the Cher-Ae Heights Casino (Trinidad Rancheria, 2012). 

The Yurok Tribe of the Yurok reservation is the largest federally recognized tribe in California with more 
than 5,000 enrolled members. The Yurok reservation was created in 1855 for the Yurok Tribe and is 
located along 44 miles of the Klamath River in Humboldt County. Many Yurok families were also sent to 
live and work at Fort Terwer when it was established, but the Fort was destroyed in a flood and the sev-
eral Yurok Tribal members were relocated yet again to the Smith River reservation. Upon closing in 
1867, many Yurok people of the Smith River reservation were sent to the Hoopa River reservation to 
inhabit the area with the Mad River, Eel River and Tolowa Indians. The Yurok Tribal Council is comprised 
of nine members who have established commercial logging and canneries to maintain self-sufficiency 
for their tribe (The Yurok Tribe, 2014). 
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Paleontological Resources Assessment for the Wilmington Field, Los Angeles County, California ii 

SUMMARY OF FINDINGS 

At the request of Aspen Environmental Group, Applied EarthWorks, Inc. (Æ) performed a 
paleontological resource assessment in support of the Programmatic-level Analysis of Oil and 
Gas Well Stimulation Treatments in California Environmental Impact Report (EIR). In addition 
to a programmatic analysis of all of the oil and gas fields in California, a “case study” of the 
Wilmington Field in Los Angeles County was requested. For the purposes of the EIR, the 
“Project” focuses on the physical acts that are associated with hydraulic fracturing, acid 
fracturing, and acid matrix stimulation as they apply to both existing and future oil and gas wells 
within the state. For this technical report, the “Project” is limited to the Wilmington Field. The 
assessment consisted of a museum records search, a comprehensive literature and geologic map 
review, and preparation of this report that includes Project-specific management 
recommendations. 

This analysis included a comprehensive review of published and unpublished literature and 
museum collections records maintained by the Natural History Museum of Los Angeles County. 
The purpose of the literature review and museum records search was to identify the geologic 
units underlying the Wilmington Field and to determine whether or not previously recorded 
paleontological localities occur either within the Project boundary or within the same geologic 
units elsewhere. The museum records search was supplemented by a search of the University of 
California Museum of Paleontology’s online collections database. Using the results of museum 
records search and literature review, the paleontological resource potential of the Project area 
was determined in accordance to Society of Vertebrate Paleontology (2010) guidelines. 

Published geologic maps indicate the Project area is underlain by three sedimentary rock units of 
Pleistocene to Holocene age. Museum records contained eight previously recorded vertebrate 
localities directly within Project boundary, which were recovered from the Early Pleistocene age 
San Pedro Formation and Quaternary older deposits. In addition, museum records indicated that 
at least 23 vertebrate fossil localities have been recorded nearby. These localities were 
discovered from within the San Pedro Formation and Pleistocene age Quaternary alluvial 
deposits, including the Palos Verdes Sand.  

As a result of this study, portions of the Project area are determined to have a paleontological 
resource potential (i.e., sensitivity) ranging from low to high, and the likelihood of impacting 
scientifically significant vertebrate fossils as a result of Project construction is high. Therefore, it 
is recommended that a qualified paleontologist be retained to develop and implement a 
Paleontological Resource Mitigation Plan (PRMP) during Project implementation. The plan 
would include mitigation measures that have been proven to be effective in reducing or 
eliminating adverse impacts to paleontological resources to a less than significant level pursuant 
to the requirements of the California Environmental Quality Act. The recommended mitigation 
measures include a preconstruction reconnaissance survey conducted by a qualified 
paleontologist; a worker’s environmental training module on paleontological resources; 
paleontological mitigation monitoring; and preparation of a Paleontological Monitoring Report, 
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which should be submitted to an approved curation facility, along with all significant fossils 
found during the course of construction monitoring. 
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1  
INTRODUCTION 

At the request of Aspen Environmental Group, Applied EarthWorks, Inc. (Æ) performed a 
paleontological resource assessment in support of the Programmatic-level Analysis of Oil and 
Gas Well Stimulation Treatments in California Environmental Impact Report (EIR). California 
Senate Bill 4 (SB 4), passed into law on September 20, 2013, requires the preparation of an EIR 
“to provide the public with detailed information regarding any potential environmental impacts 
of well stimulation in the state” (California Public Resources Code [PRC] 3161[b][3]). In 
addition to a programmatic analysis of all of the oil and gas fields in California, two fields were 
selected for project-level “case studies”: the Sespe Field in Ventura County and the Wilmington 
Field in Los Angeles County. This report provides the results of the paleontological resource 
assessment of oil and gas well stimulation treatments in the Wilmington Field in Los Angeles 
County, California (Figure 1-1). The assessment consisted of a museum records search, a 
comprehensive literature and geologic map review, and preparation of this report that includes 
Project-specific management recommendations. 

1.1 PROJECT LOCATION AND DESCRIPTION 

For the purposes of the EIR, the “Project” focuses on the physical acts that are associated with 
hydraulic fracturing, acid fracturing (typically not practiced in California), and acid matrix 
stimulation as they apply to both existing and future oil and gas wells within the state. For this 
technical report, the “Project” is limited to the Wilmington Field. 

The Wilmington Field is located on San Pedro Bay at the mouth of the Los Angeles River in Los 
Angeles County, California (Figure 1-2). The Project area includes portions of the cities of Los 
Angeles and Long Beach, and is mapped within portions of the Los Alamitos, Los Cerritos, Los 
Palos Verdes, and San Pedro (Dominguez) land grants on the U.S. Geological Survey Long 
Beach, Torrance, Los Alamitos, San Pedro, and Seal Beach (1981), CA 7.5-minute quadrangles. 
The Wilmington Field includes privately held and municipal lands on approximately 
20,433 acres (ac) with a 0.25-mile (mi) buffer, for a total of Project area of 25,500 ac. 

Future construction activities within the Wilmington Field will be associated with well 
stimulation techniques applied to existing wells and newly drilled wells. The Project is 
concerned with the “lifecycle” of a stimulated oil and gas well. Under the California Laws for 
Conservation of Petroleum and Gas (PRC 3000 et seq.) and California Code of Regulations 
(CCR) Title 14, Division 2, Chapters 2 and 4, the California Division of Oil, Gas and 
Geothermal Resources (DOGGR) is charged with supervising the drilling, operation, 
maintenance, and plugging and abandonment of oil, gas, and geothermal wells within California. 
Potential ground-disturbing activities associated with the Project include: 

• Site and well pad preparation, which generally consists of vegetation clearance, 
grading, excavation, backfilling, and compacting. The equipment utilized for these 
activities includes a bulldozer, excavator, backhoe, and compactor. The size of the 
well pad varies depending on the oil field and local topography; however, well pads 
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in California generally range from 1 to 3 ac outside of urban areas. In highly 
developed urban areas, the size of a well pad can range from 8,000 to 16,000 square 
feet (ft) (0.2 to 0.4 ac) per well. Well pads set up for future drilling in the Monterey 
Formation are expected to be approximately 4 ac with 4–10 wells per pad. Predrilling 
site preparation and grading are usually under the jurisdiction of the local agency.  

• Excavation of a pit to contain drilling fluids. Each pit, or sump, is approximately 8 ft
deep, 15 ft wide, and 40 ft long.

• Grading of 12–25 ft wide access roads, including culvert installation.

• Installation of new power poles associated with electric transmission line extensions.

• Well drilling for the purpose of extracting crude oil or natural gas reserves. Oil wells
are drilled using a drill string which consists of a drill bit, drill collars, and a drill
pipe. The equipment utilized for well drilling includes a drilling rig, diesel powered
mud pumps, trailers for drill workers, storage racks for drill pipe and casing, oil
storage tanks, water tanks, and a drilling mud tank. Well sealing occurs during the
drilling process. The well depth may range from less than 1,000 ft to more than
17,000 ft, with a typical exploratory well being 5,000–10,000 ft.

• Additional production, testing, wastewater, chemical treatment, and injection well
facilities may be constructed as needed.

• After the well is drilled, sealed, and perforated, well stimulation treatments may be
applied. Construction activities associated with well stimulation techniques are
performed within an existing well pad; therefore, new ground disturbances are
limited. However, there is considerable disturbance of the subsurface geologic units
as a result of the well stimulation techniques. Hydraulic fracturing results in
subsurface fractures that are typically about 200 ft long and a fraction of an inch
wide. Acid matrix stimulation breaks down and dissolves subsurface geologic
material in order to improve the permeability of the rock and enlarge the natural pores
of the reservoir.

1.2 PURPOSE OF INVESTIGATION 

The purpose of this investigation is to: (1) identify the geologic units within the Project area and 
assess their paleontological resource potential, (2) determine whether or not the Project has the 
potential to adversely impact known scientifically significant paleontological resources, and 
(3) provide Project-specific management recommendations for paleontological resources 
mitigation, as necessary. The study was conducted in accordance with professional standards and 
guidelines set forth by the Society of Vertebrate Paleontology (SVP 2010) and meets the 
requirements of the laws and regulations described in Chapter 2. 
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1.3 KEY PERSONNEL 

This paleontological assessment was prepared under the direction of Æ’s Paleontology Program 
Manager and BLM-permitted Principal Investigator, Jessica DeBusk, who served as Senior 
Paleontologist and provided a quality assurance (QA) review of this report. In addition, DeBusk 
requested the museum records searches and served as primary author of this report. Staff 
Paleontologist Heather Clifford conducted the literature and geologic map review, and was the 
primary author of the geology and paleontology sections of this report. DeBusk has more than 11 
years of professional experience as a consulting paleontologist and meets the SVP’s definition of 
a qualified professional paleontologist. Geographic Information Systems (GIS) Specialists 
Michael Mirro and Eric Nocerino produced all graphics. 

1.4 REPORT ORGANIZATION 

This report documents the results of Æ’s paleontological resource assessment of the Project area. 
Chapter 1 has introduced the scope of work, identified the Project location, described the Project, 
defined the purpose of the investigation, and presented key personnel. Chapter 2 outlines the 
regulatory framework governing the Project. Chapter 3 defines the paleontological significance 
and sensitivity of the Project. Chapter 4 describes methods, and Chapter 5 provides an overview 
of the geology and paleontology of the Project area. Chapter 6 presents an analysis and the 
results of the study. Chapter 7 provides management recommendations, while conclusions are 
presented in Chapter 8. Lastly, Chapter 9 lists references cited. 
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2  
REGULATORY FRAMEWORK 

Paleontological resources (i.e., fossils) are considered nonrenewable scientific resources because 
once destroyed, they cannot be replaced. As such, paleontological resources are afforded 
protection under various federal, state, and local laws and regulations. 

2.1 STATE 

2.1.1 California Environmental Quality Act 

The California Environmental Quality Act (CEQA; PRC 21000–21177) encourages the 
protection of all aspects of the environment by requiring state and local agencies to prepare 
multidisciplinary analyses of the environmental impacts of a proposed project, and to make 
decisions based on the findings of those analyses. CEQA also takes into account the laws and 
procedures of local California jurisdictions. Portions of the Project area are on land administered 
by the California Department of Fish and Wildlife.  

The Guidelines for the Implementation of the California Environmental Quality Act (CEQA 
Guidelines; 14 CCR 15000 et seq.) include a definition of historical resources as “any object [or] 
site . . . that has yielded or may be likely to yield information important in prehistory” (14 CCR 
15064.5[3]), which is typically interpreted as including fossil materials and other paleontological 
resources. More specifically, destruction of a “unique paleontological resource or site or unique 
geologic feature” constitutes a significant impact under CEQA, as indicated by CEQA 
Guidelines Appendix G: Environmental Checklist Form (Association of Environmental 
Professionals 2014:277).  

Treatment of paleontological resources under CEQA is generally similar to treatment of cultural 
resources, requiring evaluation of resources in the project; assessment of potential impacts on 
significant or unique resources; and development of mitigation measures for potentially 
significant impacts, which may include avoidance, monitoring, or data recovery excavation. 

2.1.2 California Public Resources Code 

PRC 5097.5 affirms that no person shall willingly or knowingly excavate, remove, or otherwise 
destroy a vertebrate paleontological site or paleontological feature without the express 
permission of the overseeing public land agency. It further states under PRC 30244 that any 
development that would adversely impact paleontological resources shall require reasonable 
mitigation. These regulations apply to projects located on land owned by or under the 
jurisdiction of the state or city, county, district, or other public agency (California Office of 
Historic Preservation 2005). 
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2.2 LOCAL 

2.2.1 Los Angeles County 

Paleontological resources are addressed under the Conservation and Natural Resource Element 
of the Los Angeles County 2035 General Plan (2012:157), which states the following: 

Goal C/NR 14: Protected historic, cultural, and paleontological resources. 

Policy C/NR 14.1: Mitigate all impacts from new development on or adjacent to 
historic, cultural, and paleontological resources to the greatest extent 
feasible. 

Policy C/NR 14.2: Support an inter-jurisdictional collaborative system that protects and 
enhances the County’s historic, cultural, and paleontological 
resources. 

Policy C/NR 14.5: Promote public awareness of the County’s historic, cultural, and 
paleontological resources. 

Policy C/NR 14.6: Ensure proper notification and recovery processes are carried out for 
development on or near historic, cultural, and paleontological 
resources. 

2.2.2 City of Los Angeles 

The Conservation Element of the City of Los Angeles General Plan, which was adopted in 2001, 
states that the city has a primary responsibility in protecting significant archaeological and 
paleontological resources. The City of Los Angeles (2001:II-3–II-6) defines its objective, policy 
and program for paleontological resources as follows: 

Objective: protect the city’s archaeological and paleontological resources for historical, 
cultural, research and/or educational purposes. 

Policy: continue to identify and protect significant archaeological and paleontological 
sites and/or resources known to exist or that are identified during land development, 
demolition or property modification activities. 

Program: permit processing, monitoring, enforcement and periodic revision of 
regulations and procedures. 

2.2.3 City of Long Beach 

The City of Long Beach does not have mitigation requirements that specifically address potential 
adverse impacts to paleontological resources. 
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3  
PALEONTOLOGICAL RESOURCE ASSESSMENT 

GUIDELINES AND SIGNIFICANCE CRITERIA 

3.1 DEFINITION OF PALEONTOLOGICAL RESOURCES AND 
SIGNIFICANCE CRITERIA 

Paleontological resources are the evidence of once-living organisms as preserved in the rock 
record. They include both the fossilized remains of ancient plants and animals and the traces 
thereof (trackways, imprints, burrows, etc.). In general, fossils are considered to be greater than 
5,000 years old (older than Middle Holocene) and are typically preserved in sedimentary rocks. 
Although rare, fossils can also be preserved in volcanic rocks and low-grade metamorphic rocks 
formed under certain conditions (SVP 2010).  

Significant paleontological resources are defined as “identifiable” vertebrate fossils, uncommon 
invertebrate, plant, and trace fossils that provide taphonomic, taxonomic, phylogenetic, 
paleoecologic, stratigraphic, or biochronological data (SVP 2010). These data are important 
because they are used to examine evolutionary relationships, provide insight on the development 
of and interaction between biological communities, establish time scales for geologic studies, 
and for many other scientific purposes (Scott and Springer 2003; SVP 2010).  

3.2 PROFESSIONAL STANDARDS AND PALEONTOLOGICAL RESOURCE 
SENSITIVITY 

Absent specific agency guidelines, most professional paleontologists in California adhere to 
guidelines set forth by SVP in “Standard Procedures for the Assessment and Mitigation of 
Adverse Impacts to Paleontological Resources” (SVP 2010). These guidelines establish detailed 
protocols for the assessment of the paleontological resource potential (i.e., “sensitivity”) of a 
project area and outline measures to follow in order to mitigate adverse impacts to known or 
unknown fossil resources during project development. In order to prevent project delays, SVP 
highly recommends that the owner or developer retain a qualified professional paleontologist in 
the advance planning phases of a project to conduct an assessment and to implement 
paleontological mitigation during construction, as necessary.  

Using baseline information gathered during a paleontological resource assessment, the 
paleontological resource potential of the geologic unit(s) (or members thereof) underlying a 
Project area can be assigned to one of four categories defined by SVP (2010). These categories 
include high, undetermined, low, and no potential. The criteria for each sensitivity classification 
and the corresponding mitigation recommendations are summarized in Table 3-1 below. 

If a project area is determined to have high or undetermined potential for paleontological 
resources following the initial assessment, then SVP recommends that a Paleontological 
Resources Mitigation Plan (PRMP) be developed and implemented during the construction phase 
of a project. The mitigation plan describes, in detail, when and where paleontological monitoring 
will take place and establishes communication protocols to be followed in the event that an 
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unanticipated fossil discovery is made during project development. If significant fossil resources 
are known to occur within the boundary of the project and have not been collected, then the plan 
will outline the procedures to be followed prior to any ground-disturbing activities (i.e., 
preconstruction salvage efforts or avoidance measures, including fencing off a locality). Should 
microfossils be known to occur in the geologic unit(s) underlying the Project area or suspected to 
occur, then the plan will describe the methodology for matrix sampling and screening.  

Table 3-1 
Paleontological Sensitivity Categories 

Resource 
Potential* Criteria Mitigation Recommendations 

No Potential Rock units that are formed under or exposed to 
immense heat and pressure, such as high-grade 
metamorphic rocks and plutonic igneous rocks. 

No mitigation required. 

Low Potential Rock units that have yielded few fossils in the past, 
based upon review of available literature and 
museum collections records. Geologic units of low 
potential also include those that yield fossils only 
on rare occasion and under unusual circumstances.  

Mitigation is not typically required. 

Undetermined 
Potential 

In some cases, available literature on a particular 
geologic unit will be scarce and a determination of 
whether or not it is fossiliferous or potentially 
fossiliferous will be difficult to make. Under these 
circumstances, further study is needed to determine 
the unit’s paleontological resource potential (i.e., 
field survey).  

A field survey is required to further assess 
the unit’s paleontological potential.  

High Potential Geologic units with high potential for 
paleontological resources are those that have 
proven to yield vertebrate or significant 
invertebrate, plant or trace fossils in the past or are 
likely to contain new vertebrate materials, traces, or 
trackways. Rock units with high potential also may 
include those that contain datable organic remains 
older than late Holocene (e.g., animal nests or 
middens).  

Typically, a field survey as well as onsite 
construction monitoring will be required. 
Any significant specimens discovered will 
need to be prepared, identified, and curated 
into a museum. A final report documenting 
the significance of the finds will also be 
required. 

*Adapted from SVP (2010).

The PRMP should be prepared by a qualified professional paleontologist and developed using 
the results of the initial paleontological assessment and survey. Elements of the plan can be 
adjusted throughout the course of a project as new information is gathered and conditions 
change, so long as the lead agency is consulted and all parties are in agreement. For example, if 
after 50 percent of earth disturbing activities have occurred in a particular unit or area, and no 
fossils whatsoever have been discovered, then the project paleontologist can reduce or eliminate 
monitoring efforts in that unit or area.  
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4  
METHODS 

4.1 LITERATURE REVIEW AND RECORDS SEARCH 

Paleontological resources are not found in “soil” but are contained within the geologic deposits 
or bedrock that underlies the soil layer. Therefore, in order to ascertain whether or not a 
particular project area has the potential to contain significant fossil resources at the subsurface, it 
is necessary to review relevant scientific literature and geologic mapping to determine the 
underlying geology and stratigraphy of the area. Further, to delineate the boundaries of an area of 
paleontological sensitivity it is necessary to determine the extent of the entire geologic unit, 
because paleontological sensitivity is not limited to surface exposures of fossil material.  

To determine whether or not fossil localities have been previously discovered within a project 
area or a particular rock unit, a search of pertinent local and regional museum repositories for 
paleontological localities within and nearby the project area should be performed. For this 
Project, a museum records search was conducted at the Natural History Museum of Los Angeles 
County (LACM). The museum records search was supplemented by a review of the University 
of California Museum of Paleontology’s (UCMP) online database, which contains additional 
paleontological records for Los Angeles County. 
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5  
GEOLOGY AND PALEONTOLOGY 

5.1 REGIONAL GEOLOGY 

The Project is located in the “petroliferous” Los Angeles Basin, a northwest-trending lowland 
plain at the northern end of the Peninsular Ranges Province of Southern California (Yerkes and 
Campbell 2005). The coastal plain of the Los Angeles Basin is approximately 50 mi long and 
20 mi wide and is defined by Yerkes et al. (1965) as the region bounded by the Santa Monica 
Mountains to the north, the Elysian and Puente hills on the east, and the Santa Ana Mountains 
and San Joaquin Hills in the southeast. The Los Angeles Basin is underlain by a structural 
depression that was the site of extensive accumulation of interstratified fluvial, alluvial, 
floodplain, shallow marine, and deep shelf deposits on underlying Mesozoic metamorphic and 
granitic plutonic basement rocks. Sediment accumulation and subsidence occurred there since 
the Late Cretaceous and has reached a maximum thickness of more than 20,000 ft (McCulloh 
and Beyer 2004; Norris and Webb 1976; Yerkes et al. 1965). During that time, fluctuations 
(transgressions/regressions) in relative sea level related to tectonic uplift, subsidence, and 
Pleistocene glaciation resulted in both marine and terrestrial sedimentary deposits throughout the 
Los Angeles Basin, including the Silverado, Santiago, Vaqueros, Topanga, Puente, Modelo, 
Monterey, Capistrano, Fernando, Repetto, Pico, San Pedro, Palos Verdes Sand, and La Habra 
formations (Beyer 1995; McCulloh and Beyer 2004). By the Miocene, the large depositional 
basin extended to the Santa Monica Mountains, the San Fernando Valley, the southern foothills 
of the San Gabriel Mountains, the Santa Ana Mountains, and the San Joaquin and Palos Verdes 
hills.  

The Los Angeles Basin is composed of four structural blocks, designated the southwestern, 
northwestern, central, and northeastern blocks whose boundaries are formed by major fault zones 
(Yerkes et al. 1965). The Project is located on the southwestern block, a region approximately 
28 mi long and 5–12 mi wide, and defined as bounded by the Santa Monica fault to the north and 
Newport-Inglewood fault to the south. Significant geologic features in that area include, the 
Palos Verdes Hills, which consist of low hills and mesas that rise 1,300 ft over the basin floor; 
the Palos Verdes Fault Zone and underlying northwest-trending anticline; a 25,000-ft-thick 
deposit of Neogene to Quaternary sedimentary and volcanic rocks; and underlying petroleum-
bearing Miocene-Pliocene deposits (Yerkes et al. 1965). According to published geologic maps, 
the majority of the southwestern block is immediately underlain by the Monterey Formation, the 
San Pedro Formation, Palos Verdes Sand, Quaternary nonmarine terrace deposits, and 
Quaternary alluvial fan, floodplain, and eolian and beach sand deposits (Harden 1998; Saucedo 
et al. 2003; Woodring et al. 1946). Artificial fill of Late Holocene age shallowly overlies native 
sediments within a large portion of the Wilmington Field, especially the areas surrounding the 
Port of Long Beach, the Dominguez Channel, and the Los Angeles River, as well as in the 
developed, highly urbanized areas in the northern and eastern Project areas (Saucedo et al. 2003). 
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5.2 GEOLOGY AND PALEONTOLOGY OF THE PROJECT AREA 

The Project area is mapped at a scale of 1:24,000 by Dibblee (1999) and 1:100,000 by Saucedo 
et al. (2003). According to these published maps, the Project area is directly underlain by 
sedimentary rock units of Pleistocene to Holocene age, including the San Pedro Formation, 
Quaternary older alluvium with undifferentiated Palos Verdes Sand and terrace deposits, and 
Quaternary alluvium. The geology and paleontology of these units is described in the following 
sections and the geology is depicted in Figure 5-1. 

5.2.1 San Pedro Formation 

The Early Pleistocene age San Pedro Formation (Qsp) is exposed in a small portion of the 
western Project area and encompass 4 ac within the Project boundary (Dibblee 1999; Saucedo et 
al. 2003). The San Pedro Formation, commonly referred to as the lower San Pedro Series, was 
originally deposited in an estuarine environment and has three members: from oldest to 
youngest, the Lomita Marl, Timms Point Silt, and San Pedro Sand (Jacobs 2005; LaFollette 
2009; Woodring et al. 1946). The Lomita Marl is composed of unconsolidated carbonate gravel 
and marl, with localized induration resulting from secondary calcareous cementation. The 
unconsolidated carbonate gravels consist of the calcareous material of algae, Bryzoa, 
Foraminfera, and shell fragments (Woodring et al. 1946). The Timms Point Silt is a brown, 
massive, sandy-silt deposit with localized calcareous cementation, and limestone pebbles most 
likely derived from the underlying Miocene basement rock. The San Pedro Sand is generally 
100–300 ft thick and is composed of horizontally- and cross-bedded sand, gravel, and silt 
(Powell and Stevens 2000; Woodring et al. 1946). In the Project area, the San Pedro Formation is 
mapped as an undifferentiated unit and a specific member is not specified (Saucedo et al. 2003). 
Although exposures of the San Pedro Formation are limited within the Project area, it is very 
likely that the unit is widely distributed at relatively shallow depth within Project boundary 
(McLeod 2014).  

The San Pedro Formation is associated with numerous paleontological localities. Near the coast, 
exposures in the Palos Verdes Hills have yielded marine gastropods and bivalves (pelecypods) 
(Jacobs 2005). Farther inland, localities have produced gastropods, bivalves, scaphopods, 
arthropods, and echinoids (Powell and Stevens 2000). Numerous marine vertebrates also have 
been recovered from this unit in nearby San Pedro, including fish, rays, and sharks. In addition, 
terrestrial vertebrates including Equus (horse) and numerous specimens representing Aves 
(birds) have been discovered in the San Pedro Formation. San Pedro Formation deposits near 
Knoll Hill and Pacific Street in San Pedro have been found to be exceptionally fossiliferous. 
During excavations and construction activities dating from the early twentieth century to the 
early twenty-first century, shallowly buried and exposed San Pedro Formation sediments in that 
area have yielded specimens of horse, deer, camel, bison, dire wolf, sloth, Saber-tooth cat, sea 
lion, rabbit, rodent, birds, reptiles, amphibian, and ray-finned fish, eel, bat stingray, shark, and 
mollusk (DeBusk et al. 2009; UCMP online database 2014; Woodring et al. 1946). Although the 
Knoll Hill area is outside the Project area, it is within one mile of the Project boundary. As such, 
it is possible that those same fossiliferous deposits may underlie portions of the western Project 
area at relatively shallow depth. 
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5.2.2 Quaternary Older Alluvial Deposits 

Quaternary older alluvial deposits of Middle to Late Pleistocene age are extensively exposed 
within the Wilmington Field and encompass 7,815 ac within the Project boundary (Saucedo et al. 
2003). Quaternary older alluvial deposits typically consist of locally variable compositions of 
silt, sand, and gravel with subordinate pebbles and cobbles; however, the composition varies 
widely on the basis of depositional environment. In the Project area, the Quaternary older 
alluvial deposits consist of alluvial floodplain deposits (Qoa); sandy paralic (i.e., interbedded 
marine and nonmarine) deposits (Qops); and undifferentiated paralic coastal deposits (Qop), 
including nonmarine alluvium, nonmarine terrace cover, and marine Palos Verdes Sand of 
Woodring et al. (1946) (Dibblee 1999; Saucedo et al. 2003).  

The alluvial floodplain deposits underlie a large portion of the northwestern Project area north of 
the Port of Los Angeles and west of the Dominguez Channel and consist of moderately well 
consolidated, poorly sorted, moderately dissected fluvial and alluvial sediments (Saucedo et al. 
2003). The sandy paralic deposits contain poorly sorted reddish-brown interfingered beach, 
estuarine, alluvium, and colluvial deposits composed of siltstone, sandstone, and conglomerate. 
In the westernmost Project area, nonmarine terrace cover and alluvial sediments overlie elevated 
terrace platforms. The nonmarine terrace cover deposits are composed of unsorted to poorly 
sorted nonindurated sands, gravels, and pebbles. These sediments were deposited as a result of 
highland erosion and fan and channel transportation, and were subsequently deposited on wave-
cut platforms preserved by regional uplift (Saucedo et al. 2003; Woodring et al. 1946). The 
undifferentiated Palos Verdes Sand deposits within the Quaternary older alluvium are exposed in 
the extreme western portion of the Project area (Dibblee 1999). The Late Pleistocene Palos 
Verdes Sand shallowly underlies Quaternary age alluvial deposits and unconformably overlies 
the San Pedro Formation (McLeod 2014). The Palos Verdes Sand is composed of abundant 
coarse sand and gravel deposits with minor sandy-silt lenses. The petrology of the gravel consists 
of limestone, granite, and schist. The unit thickness ranges from less than 1 ft to 15 ft, but is 
typically less than 10 ft (Woodring et al. 1946).  

Quaternary alluvial, fluvial, and lacustrine deposits of Pleistocene age have proven to yield 
significant vertebrate fossil localities throughout Los Angeles County. At least 20 vertebrate 
fossil localities have been recovered from within Pleistocene age alluvium in the Project area and 
vicinity (McLeod 2014; UCMP online database 2014) from depths of 5 ft to 100 ft, with an 
average depth of discovery at approximately 30 ft below ground surface (bgs) (McLeod 2014). 
These localities yielded fossil specimens of whale, sea lion, horse, ground sloth, bison, camel, 
mammoth, dog, pocket gopher, turtle, ray, bony fish, shark, and bird. In addition, the Quaternary 
older alluvium deposits yielded hundreds of mollusk fossils and foraminifera from numerous 
localities near San Pedro and Long Beach. 

The Palos Verdes Sand, undifferentiated within the mapped Quaternary older paralic coastal 
deposits (Qop), has produced numerous paleontological localities. The bulk of the localities 
consist of marine mollusk shells, of which the majority is fragmented as a result the high-energy 
shallow marine environment. Other localities within the Palos Verdes Sand produced nonmarine 
mollusks, marine birds and mammals (e.g., loon, gull, seal, sea lion, and whale), and terrestrial 
vertebrates (e.g., canid, felid, rodent, ground sloth, horse, cervid, camelid, bison, and mammoth) 
(Woodring et al. 1946). The nonmarine invertebrates and terrestrial vertebrates were likely 
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derived from an inland/mainland environment and were incorporated into a coastal marine 
environment by freshwater drainage and current drift from the paleoshore. In addition, the 
LACM and UCMP contain several records for vertebrate localities recovered from Palos Verdes 
Sand deposits in the vicinity of the Project area. 

5.2.3 Quaternary Alluvial Deposits 

Quaternary alluvial deposits encompass 7,929 ac within the Project boundary. The Quaternary 
deposits typically consist of variable compositions of silt, sand, gravel, and larger clasts. These 
Holocene age unconsolidated sediments in the Project area include Quaternary alluvium (Qa), 
which consists of active and recently active floodplain and valley deposits; beach deposits (Qb); 
and alluvial fan and valley deposits (Qyf, Qyfa), which consist of poorly consolidated and poorly 
sorted clay, sand, gravel, and cobble sediments (Dibblee 1999; Saucedo et al. 2003). In addition, 
artificial fill (af) is extensively mapped in the Project area and shallowly overlies Quaternary 
alluvial deposits and active beach sands in the central and southern Project areas (McLeod 2014; 
Saucedo et al. 2003).  

No previously recorded fossils have been documented from within Quaternary alluvium in the 
Project area. Holocene-age alluvial deposits are generally too young to contain fossilized 
material; however, within the Project area, it has been established from previous excavations that 
they shallowly overlie sensitive older deposits (i.e., San Pedro Formation, Pleistocene age 
Quaternary alluvium) (McLeod 2014; SVP 2010). Within the Project boundary, Pleistocene age 
vertebrate fossils have been recovered from within Quaternary older alluvium deposits buried by 
Holocene age sediments at depths as shallow as 5 ft bgs. The contact between the overlying 
Holocene age deposits and underlying older Quaternary alluvium is likely nonconformable due 
to Pleistocene sea level transgression and regression; therefore, the age of shallowly buried 
sediments may be much older than the surficial Holocene deposits. 
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6  
ANALYSIS AND RESULTS 

6.1 MUSEUM RECORDS SEARCH RESULTS 

The LACM reports that there are eight previously recorded vertebrate fossil localities (LACM 
3085, 7739, 1005, 2031, 1144, 3550, 1163, 6896) directly within the Project boundary, which 
yielded abundant fossil specimens of marine and nonmarine fauna including whale, ray, dolphin, 
shark, fish, sea lion, mammoth, camel, and bison from the San Pedro Formation and Quaternary 
older deposits. In addition, collections records indicate that at least 10 more vertebrate localities 
have been recovered nearby from within the San Pedro Formation and Pleistocene age 
Quaternary alluvial deposits, which includes the Palos Verdes Sand. These localities yielded 
fossil specimens of gray whale (type specimen), sea otter, ground sloth, bison, camel, mammoth, 
dog, pocket gopher, turtle, ray, bony fish, shark, and bird (McLeod 2014; Table 6-1).  

Furthermore, a review of online museum collections records maintained by the UCMP reveal 
that at least 13 additional vertebrate localities from the San Pedro Formation, Palos Verdes Sand, 
and Pleistocene age Quaternary alluvial deposits have been previously documented from within 
Los Angeles County in the vicinity of the Project area. Records retrieved from the UCMP 
database do not provide the exact location of recovered fossil specimens; only a rough 
description of the locality is given. As such, locality queries were performed for the entire 
County of Los Angeles. In addition to specimens already reported from other museums, the 
UCMP localities yielded approximately 550 vertebrate fossil specimens, including horse, deer, 
camel, bison, dire wolf, sloth, Saber-tooth cat, sea lion, seal, rabbit, rodent, birds, reptiles, 
amphibian, shark, and bony fish (UCMP online database 2014). One of the localities, UCMP 
2047, recovered from the San Pedro Formation southwest of the Project area near Knoll Hill, 
yielded a particularly abundant marine and nonmarine fossil assemblage, including over 500 
vertebrate specimens. The results of the museum records search and literature review are 
presented in Table 6-1.  

Table 6-1 
Vertebrate Localities Reported within the Vicinity of the Project Area and Los Angeles County 

Locality No. Geologic Unit Age Taxa 
LACM 3085, 3270 
(2) 

San Pedro Formation Early 
Pleistocene 

Myliobatiformes (ray), Delphinidae (dolphin), 
Eschrichtius (gray whale) 

UCMP V85053  San Pedro Formation Early 
Pleistocene 

Morus reyanus (gannet) 

UCMP V2508 San Pedro Formation Early 
Pleistocene 

Chendytes lawi (flightless sea duck) 

UCMP -1371 San Pedro Formation Early 
Pleistocene 

Equus (horse) 

UCMP -2047 (San 
Pedro Lumber Co.; 
also known as 
LACM 1026) 

San Pedro Formation Early 
Pleistocene 

Over 600 vertebrate fossil specimens, including horse, 
deer, camel, bison, dire wolf, sloth, Saber-tooth cat, sea 
lion, rabbit, rodent, birds, reptiles, amphibian, and fish 
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Table 6-1 
Vertebrate Localities Reported within the Vicinity of the Project Area and Los Angeles County 

Locality No. Geologic Unit Age Taxa 
LACM 7739 Older Quaternary 

deposits 
Pleistocene Carcharhinus (requiem shark) Galeorhinus galeus 

(requiem shark), Sphyrna (hammerhead shark), Triakis 
semifasciata (smoothhounds), Heterodontus francisci 
(horn shark), Dasyatis (stingray), Myliobatis californica 
(eagle ray), Raja (skate), Rhinobatos productus 
(guitarfish), Squalus acanthias (dogfish shark), Squatina 
californica (angel shark), Porichthys notatus (toadfish), 
Clupeidae (herring), Chilara taylori (cusk eel), 
Cymatogaster aggregate (surfperch), Damalichthys 
vacca (surfperch), Embiotoca jacksoni (surfperch), 
Hyperprosopon argenteum (surfperch), Micrometrus 
aurora (surfperch), Phanerodon furcatus (surfperch), 
Gobiidae (gobies), Genyonemus lineatus (croaker) , 
Seriphus politus (croaker), Sphyraena argentea 
(barracuda), Citharichthys sordidus (sanddab), 
Citharichthys stigmaeus (sanddab), Glyptocephalus 
zachirus (flounder), Lyopsetta exilis (flounder), Cottidae 
(sculpin), Sebastes goodie (rockfish) 

LACM 1005, 2031 
(2) 

Older Quaternary 
deposits 

Pleistocene Mammuthus (mammoth), Camelidae (camel) 

LACM 3319, 4129 
(2) 

Older Quaternary 
deposits 

Pleistocene Mammuthus columbi, Nothrotheriops shastensis (ground 
sloth), Bison antiquus (bison) 

LACM 6896 Older Quaternary 
deposits 

Pleistocene Cetacea (whale) 

LACM 1144, 1163, 
3550 (3) 

Older Quaternary 
deposits 

Pleistocene Zalophus (sea lion), Camelops (camel), Bison 

LACM 6674, 6746, 
3757, 1165, 1919, 
3823 (6) 

Older Quaternary 
deposits 

Pleistocene Mammuthus , Camelidae, Myliobatis, Rhinobatoidea 
(skate), Carcharodon (white shark), Prionace (blue 
shark), Carcharhinidae (requiem shark), Damalichthys 
(surfperch), Rhacochilus (surfperch), Genyonemus 
(croaker), Clemmys (pond turtle), Chendytes (diving 
duck), Gavia (loon), Canis (dog), Enhydra (sea otter), 
Equus, Hemiauchenia (camel), Thomomys (pocket 
gopher), Bison, Camelops (camel)  

UCMP -1377, 
V65109 (2) 

Older Quaternary 
deposits 

Pleistocene Equus 

UCMP IP10763 Older Quaternary 
deposits 

Pleistocene Myliobatis 

UCMP 69207 Older Quaternary 
deposits 

Pleistocene Unspecified vertebrates 

UCMP V92101 Older Quaternary 
deposits 

Pleistocene Osteichthyes 

LACM 3262 Palos Verdes Sand Late 
Pleistocene 

Clemmys, Aves (bird), Carnivora (mammalian 
carnivore) 

UCMP V7004 Palos Verdes Sand Late 
Pleistocene 

Phoca vitulina (harbor seal) 

UCMP V7027 Palos Verdes Sand Late 
Pleistocene 

Carcharhiniformes (shark), Otariidae (eared seal), 
Osteichthyes (bony fish), Thomomys sp., Myliobatidae 
(eagle ray) 
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Table 6-1 
Vertebrate Localities Reported within the Vicinity of the Project Area and Los Angeles County 

Locality No. Geologic Unit Age Taxa 
UCMP V66137 Palos Verdes Sand Late 

Pleistocene 
Unspecified vertebrates 

UCMP V69026 Palos Verdes Sand Late 
Pleistocene 

Chendytes lawi 

Sources: McLeod (2014); and UCMP collections database: http://ucmpdb.berkeley.edu/loc.html, accessed May 7 and 29, 2014. 

6.2 PALEONTOLOGICAL RESOURCE POTENTIAL FOR GEOLOGIC UNITS 
WITHIN THE PROJECT AREA 

Based on the literature review and museum records search results, the geologic units underlying 
the Project area have a paleontological resource potential ranging from low to high in accordance 
with criteria set forth by SVP (2010). The San Pedro Formation and Quaternary older alluvium 
(including the undifferentiated Palos Verdes Sand) mapped within the Project have a high 
paleontological resource potential because they have proven to yield an abundant and diverse 
vertebrate fauna from within the Project area and surrounding areas. The Quaternary alluvium 
deposits mapped within the Project area have been determined to have a low to high 
paleontological resource potential, increasing with depth. Although these sediments are generally 
too young to preserve fossilized remains, they have proven to overlie older Pleistocene age 
sediments at depths as shallow as 5 ft (McLeod 2014). Artificial fill mapped within the Project 
area has an undetermined paleontological resource potential, because, although they are 
anthropogenic deposits, they may shallowly overlie sensitive Pleistocene age sediments at an 
unknown depth. The geologic units underlying the Project area and their determined sensitivity 
ratings are shown in Table 6-2 and depicted in Figure 6-1. 

Table 6-2 
Geologic Units in the Project Area and Their Recommended Paleontological Sensitivity 

Geologic Unit* Map Abbreviation Age Typical Fossils 
Paleontological 

Resource Potential 

San Pedro Formation Qsp Early 
Pleistocene 

Mammals, rodent, birds, 
reptiles, amphibian, and 
fish; mollusks 

High 

Quaternary older 
alluvium (includes the 
Palos Verdes Sand)  

Qoa, Qop, Qops, Middle to 
Late 
Pleistocene 

Mammals, fish, birds, and 
reptiles; mollusks 

High 

Quaternary alluvium Qa, Qb, Qya, Qyfa Holocene Invertebrates; 
microfossils, vertebrates 

Low to High, dependent 
on depth 

Artificial fill 
(anthropogenic deposit) 

af Late 
Holocene 

None Undetermined 

*Geology taken from Saucedo et al. (2003) and Dibblee (1999).
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 Figure 6-1     Paleontological sensitivity map of the Project Area.
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7  
MANAGEMENT RECOMMENDATIONS 

The following management recommendations have been developed in accordance with SVP 
guidelines and, if implemented, will satisfy the requirements of CEQA. These measures have 
been used by professional paleontologists for many years and have proven to be effective in 
reducing or eliminating adverse impacts to paleontological resources as a result of private and 
public development projects throughout California and elsewhere. 

7.1 PRECONSTRUCTION SURVEY 

It is recommended that a qualified paleontologist be retained to conduct a field reconnaissance 
survey in the Project area prior to any ground disturbing activities. The purpose of the field 
survey will be to visually inspect the ground surface for exposed fossils or traces thereof and to 
evaluate geologic exposures for their potential to contain preserved fossil material at the 
subsurface. Because sensitive Pleistocene age units are known to be shallowly buried beneath 
Holocene age deposits, all geologic units within the Project are will be subject to a pedestrian 
walkover, excluding the artificial fill underlying the Port of Long Beach. Other Project areas 
underlain by artificial fill should be subject to a reconnaissance survey if the depth of artificial 
fill is unknown. Particular attention will be paid to rock outcrops, both inside and in the vicinity 
of the Project area, and any areas where geologic sediments are well exposed. Areas determined 
to have been heavily disturbed at the surface or otherwise obscured by heavy vegetation will not 
require a field survey. 

All fossil occurrences observed during the course of fieldwork, significant or not, should be 
adequately documented and recorded at the time of discovery. The data collected for each fossil 
occurrence should include, at minimum, the following information: Universal Transverse 
Mercator (UTM) coordinates, approximate elevation, description of taxa, lithologic description, 
and stratigraphic context (if known). In addition, each locality should be photographically 
documented with a digital camera. If feasible, all significant or potentially significant fossils 
should be collected at the time they are observed in the field with prior consent of the 
landowner(s). This is because if left exposed to the elements, fossil materials are subject to 
erosion and weathering. If the fossil discovery is too large to collect during the survey (e.g., a 
whale skeleton or bone bed) and requires a large-scale salvage effort, then it will be documented 
and a mitigation strategy will be devised pursuant to SVP (2010) guidelines.  

7.2 WORKER’S ENVIRONMENTAL AWARENESS TRAINING 

Prior to any ground disturbing activities, all field personnel will receive a worker’s 
environmental awareness training module on paleontological resources. The training will provide 
a description of the fossil resources that may be encountered in the Project area, outline steps to 
follow in the event that a fossil discovery is made, and provide contact information for the 
Project Paleontologist and on-site monitor(s). The training will be developed by the Project 
Paleontologist and may be conducted concurrent with other environmental training (e.g., cultural 
and natural resources awareness training, safety training, etc.). The training also may be 
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videotaped or presented in an informational brochure for future use by field personnel not 
present at the start of the Project.  

7.3 PALEONTOLOGICAL MITIGATION MONITORING 

Prior to the commencement of ground disturbing activities, a qualified professional 
paleontologist will be retained to prepare and implement a PRMP for the Project. Initially, full-
time monitoring will be required in Project areas determined to have a high paleontological 
sensitivity (i.e., the San Pedro Formation/Quaternary older alluvium and paralic deposits) during 
all ground-disturbing activities at a depth greater than 4 ft. Part-time monitoring or spot checking 
will occur during very shallow ground disturbances impacting only the uppermost soil layers in 
order to determine if underlying sensitive geologic deposits are being impacted by construction, 
and at what depth.  

Monitoring will entail the visual inspection of excavated or graded areas and trench sidewalls. In 
the event that a paleontological resource is discovered, the monitor will have the authority to 
temporarily divert the construction equipment around the find until it is assessed for scientific 
significance and collected. In areas of high sensitivity, monitoring efforts can be reduced or 
eliminated at the discretion of the Project Paleontologist if no fossil resources are encountered 
after 50 percent of the excavations are completed.  

7.4 FOSSIL PREPARATION, CURATION, AND REPORTING 

Upon completion of fieldwork, all significant fossils collected will be prepared in a properly 
equipped paleontology laboratory to a point ready for curation. Preparation will include the 
careful removal of excess matrix from fossil materials and stabilizing and repairing specimens, 
as necessary. Following laboratory work, all fossil specimens will be identified to the lowest 
taxonomic level possible, cataloged, analyzed, and delivered to an accredited museum repository 
for permanent curation and storage. The cost of curation is assessed by the repository and is the 
responsibility of the Project owner.  

At the conclusion of laboratory work and museum curation, a final report will be prepared 
describing the results of the paleontological mitigation monitoring efforts associated with the 
Project. The report will include a summary of the field and laboratory methods, an overview of 
the Project area geology and paleontology, a list of taxa recovered (if any), an analysis of fossils 
recovered (if any) and their scientific significance, and recommendations. If the monitoring 
efforts produced fossils, then a copy of the report will also be submitted to the designated 
museum repository. 
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8  
CONCLUSIONS 

This assessment is based on the results of a museum records search and review of available 
geologic and paleontologic literature. Therefore, only fossils that have already been inventoried 
or collected are available for this analysis. In addition to unrecorded surface fossils, there is the 
potential for an unknown number of paleontological resources buried within those geologic units 
underlying the Project area. These nonrenewable scientific resources may be at risk of being 
adversely impacted by ground-disturbing activities during construction of the Project. By 
implementing the management recommendations presented in Chapter 7, adverse impacts to 
paleontological resources can be reduced to a less than significant level pursuant to the 
requirements of CEQA. 
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SUMMARY OF FINDINGS 

At the request of Aspen Environmental Group, Applied EarthWorks, Inc. (Æ) performed a 
paleontological resource assessment in support of the Programmatic-level Analysis of Oil and 
Gas Well Stimulation Treatments in California Environmental Impact Report (EIR). In addition 
to a programmatic analysis of all of the oil and gas fields in California, a “case study” of the 
Sespe Field in Ventura County was requested. For the purposes of the EIR, the “Project” focuses 
on the physical acts that are associated with hydraulic fracturing, acid fracturing, and acid matrix 
stimulation as they apply to both existing and future oil and gas wells within the state. For this 
technical report, the “Project” is limited to the Sespe Field. The assessment consisted of a 
museum records search, a comprehensive literature and geologic map review, and preparation of 
this report that includes Project-specific management recommendations. 

This analysis included a comprehensive review of published and unpublished literature and 
museum collections records maintained by the Natural History Museum of Los Angeles County. 
The purpose of the literature review and museum records search was to identify the geologic 
units underlying the Sespe Field and to determine whether or not previously recorded 
paleontological localities occur either within the Project boundary or within the same geologic 
units elsewhere. The museum records search was supplemented by a search of the University of 
California Museum of Paleontology’s online collections database. Using the results of museum 
records search and literature review, the 2008 Bureau of Land Management (BLM) Potential 
Fossil Yield Classification and 2005 U.S. Forest Service (USFS) Fossil Yield Potential 
Classification of geologic units within the Project area were assessed in accordance with 
guidelines set forth by these agencies. 

Published geologic maps indicate the Project area is underlain by 12 sedimentary rock units of 
Eocene to Holocene age. Museum records contained one previously recorded vertebrate locality 
directly within Project boundaries, which was recovered from the early Miocene age Vaqueros 
Formation. In addition, museum records indicated that at least 33 vertebrate fossil localities have 
been recorded nearby. These localities were discovered within the Coldwater, Sespe, Rincon, and 
Monterey formations, as well as deposits of Quaternary older alluvium.  

As a result of this study, portions of the Project area are determined to have a paleontological 
resource potential (i.e., sensitivity) ranging from low to very high and the likelihood of 
impacting scientifically significant vertebrate fossils as a result of Project construction is high. 
Therefore, it is recommended that a qualified paleontologist be retained to develop and 
implement a Paleontological Resource Mitigation Plan during Project implementation. This plan 
would include mitigation measures that have been proven to be effective in reducing or 
eliminating adverse impacts to paleontological resources and would satisfy the requirements of 
California Environmental Quality Act, the BLM, and the USFS. The recommended mitigation 
measures include a preconstruction reconnaissance survey conducted by a qualified BLM- and/or 
USFS-permitted paleontologist; a worker’s environmental training module on paleontological 
resources; paleontological mitigation monitoring; and preparation of a Paleontological 
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Mitigation Report, which should be submitted to the BLM, USFS, and the approved curation 
facility, accompanied by all significant fossils found during the course of construction 
monitoring. 
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1  
INTRODUCTION 

At the request of Aspen Environmental Group, Applied EarthWorks, Inc. (Æ) performed a 
paleontological resource assessment in support of the Programmatic-level Analysis of Oil and 
Gas Well Stimulation Treatments in California Environmental Impact Report (EIR). California 
Senate Bill 4 (SB 4), passed into law on September 20, 2013, requires the preparation of an EIR 
“to provide the public with detailed information regarding any potential environmental impacts 
of well stimulation in the state” (California Public Resources Code [PRC] 3161[b][3]). In 
addition to a programmatic analysis of all of the oil and gas fields in California, two fields were 
selected for project-level “case studies”: the Sespe Field in Ventura County and the Wilmington 
Field in Los Angeles County. This report provides the results of the paleontological resource 
assessment of oil and gas well stimulation treatments in the Sespe Field in Ventura County, 
California (Figure 1-1). The assessment consisted of a museum records search, a comprehensive 
literature and geologic map review, and preparation of this report that includes Project-specific 
management recommendations. 

1.1 PROJECT LOCATION AND DESCRIPTION 

For the purposes of the EIR, the “Project” focuses on the physical acts that are associated with 
hydraulic fracturing, acid fracturing (typically, not practiced in California), and acid matrix 
stimulation as they apply to both existing and future oil and gas wells within the state. For this 
technical report, the “Project” is limited to the Sespe Field. 

The Sespe Field is in the Los Padres National Forest, north of the town of Fillmore in Ventura 
County, California (Figure 1-2). The Project area is mapped within sections of Township 4N, 
Range 19W; Township 4N, Range 20W; Township 5N, Range 19W; Township 5N, Range 20W; 
and portions of the Sespe No. 2 Landgrant on the U.S. Geological Survey (USGS) Cobblestone 
Mountain, Devils Heart Peak, Fillmore, Piru, Santa Paula Peak, and Topatopa Mountains, CA, 
7.5-minute quadrangles. The Project encompasses 63 percent U.S. Forest Service (USFS) land, 4 
percent Bureau of Land Management (BLM) land, 8 percent U.S. Fish and Wildlife land, less 
than 1 percent California Fish and Wildlife land, and 25 percent private land. The Sespe Field is 
approximately 16,085 acres (ac) in size plus a 0.5-mile (mi) buffer, for a total Project area of 
22,966 ac. 

Future construction activities within the Sespe Field will be associated with well stimulation 
techniques applied to existing wells and newly drilled wells. The Project is concerned with the 
“lifecycle” of a stimulated oil and gas well. Under the California Laws for Conservation of 
Petroleum and Gas (PRC 3000 et seq.) and California Code of Regulations (CCR) Title 14, 
Division 2, Chapters 2 and 4, the California Division of Oil, Gas and Geothermal Resources 
(DOGGR) is charged with supervising the drilling, operation, maintenance, and plugging and 
abandonment of oil, gas, and geothermal wells within California. Potential ground-disturbing 
activities associated with the Project include: 
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• Site and well pad preparation, which generally consists of vegetation clearance,
grading, excavation, backfilling, and compacting. The equipment utilized for these
activities includes a bulldozer, excavator, backhoe, and compactor. The size of the
well pad varies depending on the oil field and local topography; however, well pads
in California generally range from 1 to 3 ac outside of urban areas. In highly
developed urban areas, the size of a well pad can range from 8,000 to 16,000 square
feet (ft) (0.2 to 0.4 ac) per well. Well pads set up for future drilling in the Monterey
Formation are expected to be approximately 4 ac with 4–10 wells per pad. Predrilling
site preparation and grading are usually under the jurisdiction of the local agency.

• Excavation of a pit to contain drilling fluids. Each pit, or sump, is approximately 8 ft
deep, 15 ft wide, and 40 ft long.

• Grading of 12–25 ft wide access roads, including culvert installation.

• Installation of new power poles associated with electric transmission line extensions.

• Well drilling for the purpose of extracting crude oil or natural gas reserves. Oil wells
are drilled using a drill string which consists of a drill bit, drill collars, and a drill
pipe. The equipment utilized for well drilling includes a drilling rig, diesel powered
mud pumps, trailers for drill workers, storage racks for drill pipe and casing, oil
storage tanks, water tanks, and a drilling mud tank. Well sealing occurs during the
drilling process. The well depth may range from less than 1,000 ft to more than
17,000 ft, with a typical exploratory well being 5,000–10,000 ft.

• Additional production, testing, wastewater, chemical treatment, and injection well
facilities may be constructed as needed.

• After the well is drilled, sealed, and perforated, well stimulation treatments may be
applied. Construction activities associated with well stimulation techniques are
performed within an existing well pad; therefore, new ground disturbances are
limited. However, there is considerable disturbance of the subsurface geologic units
as a result of the well stimulation techniques. Hydraulic fracturing results in
subsurface fractures that are typically about 200 ft long and a fraction of an inch
wide. Acid matrix stimulation breaks down and dissolves subsurface geologic
material in order to improve the permeability of the rock and enlarge the natural pores
of the reservoir.

1.2 PURPOSE OF INVESTIGATION 

The purpose of this investigation is to: (1) identify the geologic units within the Project area and 
assess their paleontological resource potential; (2) determine whether or not the Project has the 
potential to adversely impact known scientifically significant paleontological resources; and 
(3) provide Project-specific management recommendations for paleontological resources 
mitigation, as necessary. The study was conducted in accordance with professional standards and 
guidelines set forth by the Society of Vertebrate Paleontology (SVP 2010), BLM (2007), and 
USFS (2005) and meets the requirements of the laws and regulations described in Chapter 2. 
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1.3 KEY PERSONNEL 

This paleontological assessment was prepared under the direction of Æ’s Paleontology Program 
Manager and BLM-permitted Principal Investigator, Jessica DeBusk, who served as Senior 
Paleontologist and provided a quality assurance (QA) review of this report. In addition, DeBusk 
requested the museum records searches and served as primary author of this report. Staff 
Paleontologist Heather Clifford conducted the literature and geologic map review, and was the 
primary author of the geology and paleontology sections of this report. DeBusk has more than 11 
years of professional experience as a consulting paleontologist and meets the SVP’s definition of 
a qualified professional paleontologist. Geographic Information Systems (GIS) Specialist 
Michael Mirro produced all graphics. 

1.4 REPORT ORGANIZATION 

This report documents the results of Æ’s paleontological resource assessment of the Project area. 
Chapter 1 has introduced the scope of work, identified the Project location, described the Project, 
defined the purpose of the investigation, and presented key personnel. Chapter 2 outlines the 
regulatory framework governing the Project. Chapter 3 defines the paleontological significance 
and sensitivity of the Project. Chapter 4 describes methods and Chapter 5 provides an overview 
of the geology and paleontology of the Project area. Chapter 6 presents an analysis and the 
results of the study. Chapter 7 provides management recommendations, while conclusions are 
presented in Chapter 8. Lastly, Chapter 9 lists references cited. 
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2  
REGULATORY FRAMEWORK 

Paleontological resources (i.e., fossils) are considered nonrenewable scientific resources because 
once destroyed, they cannot be replaced. As such, paleontological resources are afforded 
protection under the various federal, state, and local laws, ordinances, regulations, and standards 
(Table 2-1). These are discussed in more detail in the following sections. 

Table 2-1 
Summary of Applicable Laws, Ordinances, Regulations, and Standards (LORS) 

LORS Jurisdiction 
National Environmental Policy Act (NEPA) Protects paleontological resources on federal lands 
Paleontological Resources Preservation Act (PRPA) Protects paleontological resources on federal lands 
Antiquities Act of 1906 Protects paleontological resources on federal lands 
Federal Land Policy Management Act (FLPMA) Protects paleontological resources on federal lands 

(U.S. Dept. of the Interior) 
National Historic Preservation Act (NHPA) Under Section 106 of the NHPA, the USFS considers 

project effects on paleontological resources when 
found in conjunction with other cultural resources 

Code of Federal Regulations, Title 43, Section 8365.1-5 Regulates the collection of fossils on federal lands 
California Environmental Quality Act (CEQA) Protects paleontological resources on state lands 
California Public Resources Code Section 5097.5 Prohibits the removal or destruction of paleontological 

resources on state lands 
Goals, Policies, and Procedures of the Ventura County 
General Plan 

Protects paleontological resources on county lands 

2.1 FEDERAL LAWS, REGULATIONS, AND GUIDELINES 

Federal protections for scientifically significant paleontological resources include the National 
Environmental Policy Act (NEPA) of 1969, the Paleontological Resources Protection Act 
(PRPA), the Antiquities Act of 1906, the National Historic Preservation Act (NHPA) of 1966, 
the Federal-Aid Highway Act of 1935, and the Federal Land Policy and Management Act 
(FLPMA) of 1976, among others. Federal laws and regulations apply when projects are located 
on federal lands or federally managed lands, or when they are federally funded. More than half 
of the Project is on land administered by the USFS, BLM, and the U.S. Fish and Wildlife 
Service. 

2.1.1 National Environmental Policy Act of 1969 (42 USC 4321, 4331–4335) 

NEPA was enacted to promote “efforts which will prevent or eliminate damage to the 
environment and . . . preserve important historic, cultural, and natural aspects of our national 
heritage” (National Park Service [NPS] 2006:101–102). 
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Section 102(2)(A) of the NEPA requires that all federal agencies “utilize a systematic, 
interdisciplinary approach” to make informed, publicly supported decisions regarding 
environmental issues (NPS 2006:101). Section 102 also specifies the cooperation of agencies to: 

(B) identify and develop methods and procedures, which will ensure that presently 
unquantified environmental amenities and values may be given appropriate 
consideration in decision making along with economic and technical considerations; 

(C) include in every recommendation or report on proposals for legislation and other 
major Federal actions significantly affecting the quality of the human environment, a 
detailed statement by the responsible official on— 

(i) the environmental impact of the proposed action, 

(ii) any adverse environmental effects which cannot be avoided should the proposal 
be implemented, 

(iii) alternatives to the proposed action, 

(iv) the relationship between local short-term uses of man’s environment and the 
maintenance and enhancement of long-term productivity, and 

(v) any irreversible and irretrievable commitments of resources which would be 
involved in the proposed action should it be implemented. 

. . . . . . . . . 

(E) study, develop, and describe appropriate alternatives to recommended courses of 
action in any proposal which involves unresolved conflicts concerning alternative 
uses of available resources. 

2.1.2 Paleontological Resources Protection Act (16 USC 470aaa) 

The PRPA (16 United States Code [USC] 470aaa et seq.) was enacted as a result of the passage 
of the Omnibus Public Lands Management Act (OPLA) of 2009 (Public Law 111-011, Title VI, 
Subtitle D). The OPLA-PRPA requires federal land management agencies to manage and protect 
paleontological resources and affirms the authority of existing policies and guidelines already in 
place (BLM 2008, 2012; USFS 2005). As a result of the recent enactment of the OPLA-PRPA, 
federal agencies will begin developing “appropriate plans for inventory, monitoring, and the 
scientific and educational use of paleontological resources in accordance with applicable agency 
laws, regulations, and policies” (OPLA Section 6302[a]).  Specifically, implementation of the 
OPLA-PRPA shall include programs which increase public awareness of paleontological 
resources, govern collection of paleontological resources and curation, define illegal activities 
(e.g., unauthorized excavation, removal, false labeling, or damage to fossil resources), and set 
penalties for prohibited acts. 

2.1.3 Antiquities Act of 1906 (16 USC 431–433) 

The Antiquities Act establishes a penalty for the unlawful appropriation, excavation, or injury to 
any “historic or prehistoric ruin or monument, or any object of antiquity” that is situated on 
federal lands or federally controlled lands (NPS 2006:5). 
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2.1.4 Federal Land Policy and Management Act of 1976 (43 USC 1701–1782) 

The FLPMA requires that public lands be managed in a manner that will protect the quality of 
their scientific values. It was established as a public land policy to “provide for the management, 
protection, development, and enhancement of the public lands” (BLM and Office of the Solicitor 
2001:60). FLPMA requires federal agencies to manage public lands so that environmental, 
historic, archeological, and scientific resources are preserved and protected, where appropriate. 
Although FLPMA does not refer specifically to fossils, the law does protect scientific resources, 
which includes significant fossils, including vertebrate remains. 

FLPMA regulates the use and development of public lands and resources through easements, 
licenses, and permits. The law requires that public lands be inventoried so that the data can be 
used to make informed land-use decisions, and requires permits for the use, occupancy, and 
development of the certain public lands, including the collection of significant fossils for 
scientific purposes. 

2.1.5 National Historic Preservation Act of 1966 (16 USC 470) 

The NHPA provides leadership and financial and technical assistance to foster prehistoric and 
historic preservation of the resources of the United States and of the international community in 
partnership with states, Indian tribes, Native Hawaiians, and local governments (NPS 2006:36). 
Section 106 of the NHPA directs federal agencies to consider the effects of undertakings on 
significant cultural resources. Some federal agencies, such as the USFS, apply Section 106 to 
fossils found in association with prehistoric or historical resources. 

2.1.6 Rules of Conduct Related to Property and Resources on Public Lands 
(43 CFR 8365.1-5) 

The rules of conduct for visitors to public lands specify that the collection of scientific and 
paleontological resources, including vertebrate fossils, on federal land is prohibited. The 
collection of a “reasonable amount” of common invertebrate or plant fossils for noncommercial 
purposes is allowed (U.S. Government Printing Office 2014). 

2.1.7 Other Legislation Pertinent to National Forest System Lands 

According to the U.S. Forest Service’s Training Guide for Management of Paleontological 
Resources, there is additional federal legislation and regulation pertinent to the management of 
paleontological resources on National Forest System lands (USFS 2005). 

2.1.7.1 Organic Administrative Act of June 4, 1897 (16 USC 551) 

This act allows for the collection of significant fossil resources for administrative, scientific, or 
educational purposes (Brown 2004:1–3; USFS 2005:2). 

2.1.7.2 Archaeological Resources Protection Act of 1979 (16 USC 470aa–mm) 

Protects paleontological resources associated with archaeological resources on National Forest 
System lands (Brown 2004:128–137; USFS 2005:3). 
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2.1.7.3 Federal Cave Resources Protection Act of 1988 (16 USC 4301) 

Protects paleontological resources associated with cave resources on National Forest System 
lands (Brown 2004:275–281; USFS 2005:3). 

2.1.7.4 Archeological and Historical Conservation Act of 1974 (16 USC 469) 

This act protects historically valuable and significant paleontological resources on National 
Forest System lands (USFS 2005:3). 

2.2 STATE 

2.2.1 California Environmental Quality Act 

The California Environmental Quality Act (CEQA; PRC 21000–21177) encourages the 
protection of all aspects of the environment by requiring state and local agencies to prepare 
multidisciplinary analyses of the environmental impacts of a proposed project, and to make 
decisions based on the findings of those analyses. CEQA also takes into account the laws and 
procedures of local California jurisdictions. Portions of the Project area are on land administered 
by the California Department of Fish and Wildlife.  

The Guidelines for the Implementation of the California Environmental Quality Act (CEQA 
Guidelines; 14 CCR 15000 et seq.) include a definition of historical resources as “any object [or] 
site . . . that has yielded or may be likely to yield information important in prehistory” (14 CCR 
15064.5[3]), which is typically interpreted as including fossil materials and other paleontological 
resources. More specifically, destruction of a “unique paleontological resource or site or unique 
geologic feature” constitutes a significant impact under CEQA, as indicated by CEQA 
Guidelines Appendix G: Environmental Checklist Form (Association of Environmental 
Professionals 2014:277).  

Treatment of paleontological resources under CEQA is generally similar to treatment of cultural 
resources, requiring evaluation of resources in the project; assessment of potential impacts on 
significant or unique resources; and development of mitigation measures for potentially 
significant impacts, which may include avoidance, monitoring, or data recovery excavation. 

2.2.2 California Public Resources Code 

PRC 5097.5 affirms that no person shall willingly or knowingly excavate, remove, or otherwise 
destroy a vertebrate paleontological site or paleontological feature without the express 
permission of the overseeing public land agency. It further states under PRC 30244 that any 
development that would adversely impact paleontological resources shall require reasonable 
mitigation. These regulations apply to projects located on land owned by or under the 
jurisdiction of the state or city, county, district, or other public agency (California Office of 
Historic Preservation 2005). 
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2.3 LOCAL 

Paleontological resources are addressed under the Resources Section in the Goals, Policies, and 
Procedures of the Ventura County General Plan, which state the following: 

Goal 1 Identify, inventory, preserve and protect the paleontological and cultural 
resources of Ventura County (including archaeological, historical and Native 
American resources) for their scientific, educational and cultural value.  

Goal 2 Enhance cooperation with cities, special districts, other appropriate 
organizations, and private landowners in acknowledging and preserving the 
County’s paleontological and cultural resources. 

Policy 1 Discretionary developments shall be assessed for potential paleontological 
and cultural resource impacts, except when exempt from such requirements 
by CEQA. Such assessments shall be incorporated into a Countywide 
paleontological and cultural resource database.  

Policy 2 Discretionary development shall be designed or re-designed to avoid 
potential impacts to significant paleontological or cultural resources 
whenever possible. Unavoidable impacts, whenever possible, shall be 
reduced to a less than significant level and/or shall be mitigated by extracting 
maximum recoverable data. Determinations of impacts, significance and 
mitigation shall be made by qualified archaeological (in consultation with 
recognized local Native American groups), historical or paleontological 
consultants, depending on the type of resource in question. 

Policy 3 Mitigation of significant impacts on cultural or paleontological resources 
shall follow the Guidelines of the State Office of Historic Preservation, the 
State Native American Heritage Commission, and shall be performed in 
consultation with professionals in their respective areas of expertise [County 
of Ventura 2013:23]. 
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3  
PALEONTOLOGICAL RESOURCE ASSESSMENT 

GUIDELINES AND SIGNIFICANCE CRITERIA 

3.1 DEFINITION OF PALEONTOLOGICAL RESOURCES 

Paleontological resources are the evidence of once-living organisms as preserved in the rock 
record. They include both the fossilized remains of ancient plants and animals and the traces 
thereof (trackways, imprints, burrows, etc.). In general, fossils are considered to be older than 
recorded human history or greater than 5,000 years old (middle Holocene) and are typically 
preserved in sedimentary rocks. Although rare, fossils also can be preserved in volcanic rocks 
and low-grade metamorphic rocks formed under certain conditions (SVP 2010).  

Paleontological resources can provide important taphonomic, taxonomic, phylogenetic, 
paleoecologic, stratigraphic, or biochronological data. These data are important because they are 
used to examine evolutionary relationships, provide insight on the development of and 
interaction between biological communities, establish time scales for geologic studies, and for 
many other scientific purposes (Scott and Springer 2003; SVP 2010).  

3.2 PALEONTOLOGICAL SENSITIVITY AND RESOURCE CLASSIFICATION 

Portions of the Project area traverse federally managed lands; as a result, the USFS Fossil Yield 
Potential Classification (FYPC) and the BLM Potential Fossil Yield Classification (PFYC) will 
be used to assess each geologic unit in the study area. 

3.2.1 U.S. Forest Service Fossil Yield Potential Classification (FYPC) 

For projects located on USFS lands, the local Forest Service Zone Paleontologist will assign 
FYPC values (Class 1–5; Class 5 having the highest management concern) based on the 
recommendation of the Project Paleontologist (USFS 2005). The criteria for each sensitivity 
classification, and the corresponding mitigation recommendations, are provided in Table 3-1. 
According to the USFS (2005:6), the scientific significance of a paleontological specimen or 
trace fossil, and its context, are determined by meeting any one of the following criteria: 

Specimen-based criteria: 

• Represents an unknown or undescribed/unnamed taxon.

• Represents a rare taxon, or rare morphological/anatomical element or feature.
The “rareness” criterion comprises either absolute rareness in the fossil record, or
relative or contextual rareness as described below.

• Represents a vertebrate taxon.

• Exhibits an exceptional type and/or quality of preservation.



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 12 

• Exhibits remarkable or anomalous morphological/anatomical character(s) or
taphonomic alteration.

• Represents ‘soft tissue’ preservation or presence.

• Exhibits cultural affiliation, e.g., alteration or use by ancient humans. (Resources
matching this criterion are protected under the Archaeological Resources
Protection Act of 1979 and are not considered in the FYPC).

Context-based criteria: 

• Is associated in a relevant way with other evidence of scientific interest,
providing taphonomic, ecologic, environmental, behavioral, or evolutionary
information.

• Is evidence that extends and/or constrains the stratigraphic, chronologic and/or
geographic range of a species or higher-level taxonomic group.

3.2.2 Bureau of Land Management Potential Fossil Yield Classification (PFYC) 

For projects located on BLM lands, the local District Office will assign PFYC values (Class 1–5; 
Class 5 having the highest management concern) based on the recommendation of the Project 
Paleontologist (BLM 2008). These categories include very high, high, moderate or unknown, 
low, and very low potential for fossilized remains. According to the BLM (2008), geologic units 
are considered “sensitive” if they are known to contain scientifically significant paleontological 
resources anywhere in their extent. The BLM defines a significant paleontological resource as 
follows:  

Any paleontological resource that is considered to be of scientific interest, including most 
vertebrate fossil remains and traces, and certain rare or unusual invertebrate and plant 
fossils. A significant paleontological resource is considered to be scientifically important 
because it is a rare or previously unknown species, it is of high quality and well-
preserved, it preserves a previously unknown anatomical or other characteristic, provides 
new information about the history of life on earth, or has identified educational or 
recreational value. Paleontological resources that may be considered to not have 
paleontological significance include those that lack provenience or context, lack physical 
integrity because of decay or natural erosion, or that are overly redundant or are 
otherwise not useful for research [BLM 2008:1-18].  

The area of sensitivity is typically defined as the entire rock unit (formation or member thereof) 
and is not limited to areas where surface fossils may be exposed. The criteria for each sensitivity 
classification, and the corresponding mitigation recommendations, are provided in Table 3-1. 

If one or more geologic formations in a given project area are determined to have high potential 
for paleontological resources following the initial assessment, and the geologic formation(s) 
cannot be avoided (i.e., the project rerouted or redesigned), then the next step is to develop a 
Paleontological Mitigation Plan (Plan) to be implemented during the construction phase of a 
project. The Plan describes, in detail, when and where paleontological monitoring will take place 
and establishes communication protocols to be followed in the event that an unanticipated fossil 
discovery is made during project development. If significant fossil resources are known to occur 
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within the boundaries of the project and have not been collected, then the plan will outline the 
procedures to be followed prior to the commencement of construction (i.e., preconstruction 
salvage efforts or avoidance measures, including fencing off a locality). Should microfossils be 
known or suspected to occur in the geologic unit(s) underlying the project area, then the plan will 
describe the methodology for matrix sampling and screening. 

The Plan should be prepared by a qualified professional paleontologist and developed using the 
results of the initial paleontological assessment and survey. Elements of the plan can be adjusted 
throughout the course of a project as new information is gathered and conditions change, so long 
as the lead agency is consulted and all parties are in agreement. For example, if after 50 percent 
of earth-disturbing activities have occurred in a particular unit or area, and no fossils whatsoever 
have been discovered, then the project paleontologist can reduce or eliminate monitoring efforts 
in that unit or area.  

Table 3-1 
Paleontological Sensitivity Categories 

BLM Potential 
Fossil Yield 

Classification 

USFS Fossil 
Yield Potential 
Classification Criteria 

Mitigation 
Recommendations 

Class 1: Very 
Low 

Class 1 Rock units that are formed under or exposed to 
immense heat and pressure, such as high-grade 
metamorphic rocks and plutonic igneous rocks; 
volcanic rocks, excluding reworked ash deposits; 
Precambrian age or older rocks. 

No mitigation required. 

Class 2 : Low Class 2 Sedimentary rock units that have yielded few, if 
any, vertebrate fossils or significant invertebrate 
fossils in the past, based upon review of 
available literature and museum collections 
records. Geologic units of low potential also 
include those that yield fossils only on rare 
occasion and under unusual circumstances; 
eolian deposits, rock units deposited less than 
10,000 years before present; and deposits that 
exhibit a high degree of diagenetic alteration. 

Mitigation is not typically 
required. 

Class 3a: 
Moderate 

Class 3b: 
Unknown 

Class 3 A fossiliferous rock unit with moderate potential 
is a sedimentary deposit where the significance, 
abundance, and predictability of recovery of 
fossils vary. In some cases, available literature 
on a particular geologic unit will be scarce and a 
determination of whether or not it is fossiliferous 
or potentially fossiliferous will be difficult to 
make. Under these circumstances, the sensitivity 
is unknown and further study is needed to 
determine the unit’s paleontological resource 
potential. Examples include, marine units with 
uncommon vertebrate fossils, such as sharks 
teeth or fish scales, or terrestrial units with 
inconsistent significant fossils or widespread and 
well-known plant remains 

Due to the unknown 
potential, and moderate or 
infrequent occurrence of 
fossils, surface-disturbing 
activities will require 
sufficient assessment to 
determine whether 
significant paleontological 
resources occur in the area 
of a proposed action. 
Management 
recommendations may 
include a preconstruction 
field survey, monitoring, 
or avoidance.  
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Table 3-1 (continued) 
Paleontological Sensitivity Categories 

BLM Potential 
Fossil Yield 

Classification 

USFS Fossil 
Yield Potential 
Classification Criteria 

Mitigation 
Recommendations 

Class 4a: High, 
exposed 

Class 4b: High, 
soil or 
vegetative cover 

Class 4 Geologic units with high potential for 
paleontological resources are those that have 
been proven to yield vertebrate or significant 
invertebrate, plant, or trace fossils in the past or 
are likely to contain new vertebrate materials, 
traces, or trackways; however, these units may 
vary in occurrence or predictability, may be 
obscured by vegetation cover or inaccessible 
from a road or trail, and may have been degraded 
by historical fossil-hunting. A unit with high 
sensitivity is susceptible to surface-disturbing 
activities and includes fossiliferous sedimentary 
deposits that are well exposed with little 
vegetative cover as well as those shallowly 
covered by soil, alluvium, or vegetation.  

Typically, a field survey 
as well as on-site 
construction monitoring 
will be required. For U.S. 
Forest lands, pursuant to 
FYPC guidelines, detailed 
NEPA assessment and 
mitigation measures will 
be required. Any 
significant specimens 
discovered will need to be 
prepared, identified, and 
curated in an approved 
museum. A final report 
documenting the 
significance of the finds 
will also be required. 

Class 5a: Very 
High, exposed 

Class 5b: Very 
High, soil or 
vegetative cover 

Class 5 Geologic units with very high potential for 
paleontological resources are those that 
consistently and predictably yield vertebrate or 
significant invertebrate, plant, or trace fossils. A 
unit with very high sensitivity is highly 
susceptible to surface disturbing activities and 
includes fossiliferous sedimentary deposits that 
are well exposed with little vegetative cover, as 
well as those shallowly covered by soil, 
alluvium, or vegetation.  

Typically, a field survey 
as well as on-site 
construction monitoring 
will be required. For U.S. 
Forest lands, pursuant to 
FYPC guidelines, detailed 
NEPA assessment and 
mitigation measures will 
be required. Any 
significant specimens 
discovered will need to be 
prepared, identified, and 
curated in an approved 
museum. A final report 
documenting the 
significance of the finds 
will also be required. 

Sources: BLM (2007, 2008); USFS (2005) 
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4  
METHODS 

4.1 LITERATURE REVIEW AND RECORDS SEARCH 

Unlike cultural resources (artifacts, surface features, etc.), paleontological resources are not 
found in “soil” but are contained within the geologic deposits or bedrock that underlies the soil 
layer. Therefore, in order to ascertain whether or not a particular study area has the potential to 
contain significant fossil resources at the subsurface, it is necessary to review relevant scientific 
literature and geologic mapping to determine the geology and stratigraphy of the area. Further, to 
delineate the boundaries of an area of paleontological sensitivity, it is necessary to determine the 
extent of the entire geologic unit because paleontological sensitivity is not limited to surface 
exposures of fossil material.  

To determine whether or not fossil localities have been previously discovered within the Project 
area or within a particular rock unit that occurs within the Project area, a search of pertinent local 
and regional museum repositories for paleontological localities within and near the Project area 
should be performed. For this Project, a museum records search was conducted at the Natural 
History Museum of Los Angeles County (LACM). The museum records search was 
supplemented by a review of the University of California Museum of Paleontology’s (UCMP) 
online database, which contains paleontological records for Ventura County.  
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5  
GEOLOGY AND PALEONTOLOGY 

5.1 REGIONAL GEOLOGY 

The Project area is located within the Transverse Ranges geomorphic province of California. The 
Transverse Ranges extend approximately 275 mi west to east from Point Arguello in Santa 
Barbara County to the San Bernardino Mountains, and south to the Anacapa-Santa Monica 
Hollywood-Raymond-Cucamonga Fault Zone (Yerkes and Campbell 2005). Major mountain 
ranges within the Transverse Ranges include the San Gabriel Mountains, Santa Monica 
Mountains, Santa Susana Mountains, Sierra Pelona, Sierra Madre, Topatopa Mountains, and 
Santa Ynez Mountains; the province also encompasses the Ventura Basin and the Channel 
Islands (Harden 1998). In general, active uplift and erosion in the Transverse Ranges has 
produced steep canyons, rugged topography, numerous landslides, and extensive alluvial 
sedimentation (Morton and Miller 2006). The unique east-west orientation of the Transverse 
Ranges relative to other ranges in California is due to crustal compression at the “big bend” on 
the San Andreas Fault, north of the San Gabriel Mountains, and motion along the Pacific Plate 
(Morton and Yerkes 1987). Much of the Transverse Ranges display large relief with deep narrow 
canyons and peaks above 7,000 ft; the highest peak, Mount San Gorgonio is at 11,502 ft above 
mean sea level (amsl) (Norris and Webb 1976). The Transverse Ranges are primarily composed 
of Proterozoic to Mesozoic intrusive igneous and metamorphic rocks, and Cenozoic volcanic, 
marine, and terrestrial sedimentary deposits. East-west–trending reverse faults and northwest-
trending strike-slip faults are common (Morton and Yerkes 1987). Major faults of the Transverse 
Ranges include the San Andreas, San Gabriel, San Jacinto, Elsinore, Santa Monica, Hollywood-
Raymond, Banning, Sierra Madre-Cucamonga, Malibu Coast, Santa Ynez, Oak Ridge, and San 
Cayetano (Harden 1998; Norris and Webb 1976).  

The Project area is located within the Topatopa Mountains section of the Transverse Ranges, 
which have its highest point at Hines Peak (6,716 ft amsl) and extends from the Sierra Madre 
west to the Sierra Pelona in Ventura County (Norris and Webb 1976). The Topatopa Mountains 
are a large complex anticline whose Cenozoic marine and terrestrial geologic units record 
deposition in a forearc marine basin during the early to mid Cenozoic; Oligocene regression and 
terrestrial sedimentation; volcanism and deposition within sediment-starved marine basins during 
the Oligo-Miocene; marine transgression, subsidence, and abundant sedimentation during the 
Pliocene; nonmarine deposition during the Pleistocene; and extensive uplift, folding, and faulting 
during the Quaternary (Harden 1998; Norris and Webb 1976). Cretaceous granitic rocks and 
Precambrian gneissic rocks are also exposed in portions of the Topatopa Mountains north of the 
Project area (Dibblee and Ehrenspeck 1990, 1991). The Topatopa Mountains also include Sespe 
Creek, which flows through the western Project area and empties into the Santa Clara River in 
the Santa Clara Valley, south of the Sespe Field (Norris and Webb 1976). The southern Topatopa 
Mountains near the Project area are included in the petroliferous province known as the Ventura 
Basin—a folded and faulted region of thick Cenozoic sediment accumulation and abundant oil 
and associated gas accumulations (Keller 1995). 
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5.2 GEOLOGY AND PALEONTOLOGY OF THE PROJECT AREA 

The Project area is mapped at a scale of 1:24,000 by Dibblee and Ehrenspeck (1990, 1991, 
1996a, 1996b) and Yerkes and Campbell (2005). According to these published maps, the Project 
area is underlain by 11 sedimentary rock units of late Cenozoic age. In addition, the California 
Division of Mines and Geology (now the California Geologic Survey) published comprehensive 
mapping and stratigraphic analysis of a portion of the western Transverse Ranges, which 
provides the basis for many of the lithologic descriptions provided in this report (Dibblee 1966). 
The geology and paleontology of these units are described in the following sections and the 
geology is depicted in Figure 5-1. 

5.2.1 Matilija Formation 

The middle Eocene age Matilija Formation (Tma, Tmash) is exposed near the San Cayetano fault 
near the southern border of the Project area, and along the Topatopa anticline and Santa Ynez 
fault in the northern portion of the Project area (Dibblee and Ehrenspeck 1990, 1991, 1996a, 
1996b; Prothero and Britt 1998). The Matilija Formation encompasses 386 ac within the Project 
boundaries. According to Dibblee (1966), the Matilija Formation was first described by Kerr and 
Schenck (1928) for its type section in Matilija Springs north of Ojai in Ventura County. The 
highly resistant Matilija Formation forms an almost continuous outcrop along the crest of the 
Santa Ynez Range in southeastern Santa Barbara County to the Topatopa Mountains north of the 
Santa Clara Valley (Prothero and Britt 1998). The unit is up to 2,000 ft thick and is underlain by 
the Juncal Formation and overlain by the Cozy Dell Formation. The Matilija Formation is 
generally buff to gray in color, well-cemented, and composed of well-sorted subrounded fine- to 
medium-grained quartz and feldspar sandstone with subordinate muscovite. The sandstone 
exhibits thick sequences of turbidites and massive to horizontal bedding up to 20 ft thick, with 
thin interbeds and interlaminae of sandy shale and local conglomerate deposits with rounded 
pebbles and cobbles of quartzite, andesitic, and granitic rocks (Dibblee 1966; Prothero and Britt 
1998; Squires 1994). On the basis of the well-sorted quartzo-arkosic lithology, shale deposits, 
and conglomerate beds, Prothero and Britt (1998) determined that the Matilija Formation was 
deposited in a deep marine to nonmarine environment. 

The Matilija Sandstone has yielded rare fossils and ichnofossils of shallow marine gastropod and 
bivalve taxa. The fossils occur in mudstone, limestone, and coquinas deposits, although the latter 
is uncommon (Dibblee 1966; Squires 1994). The invertebrate fossils of the Matilija Sandstone, 
as well as those specimens from the overlying Cozy Dell Shale and Coldwater Sandstone, are 
indicative of the macroinvertebrate Temblor Stage (Squires 1994). No vertebrate fossils have 
been reported from the Matilija Sandstone. 

5.2.2 Cozy Dell Formation 

The middle Eocene Cozy Dell Formation (Tcd) was named for exposures in Cozy Dell Canyon, 
just east of the Matilija Sandstone type section (Prothero and Britt 1998). The Cozy Dell 
Formation encompasses 331 ac within the Project boundaries. The unit is overlain by the 
Coldwater Formation and Sacate Formation, and is up to 4,000 ft thick (Dibblee 1966). 
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The Cozy Dell Formation is nearly continuously exposed from Point Conception in Santa 
Barbara County to the Topatopa Mountains above Fillmore. The Cozy Dell Formation is 
composed of dark gray fissile well-bedded silty to argillaceous shale with thin interbeds of 
resistant fine- to medium-grained sandstone, and local calcareous, petroliferous, and sulfurous 
deposits (Dibblee 1966).  

The fine-grained and locally siliceous lithology of the Cozy Dell Formation, along with the rich 
foraminifera content, indicate the unit was likely deposited in a deep marine environment with 
scant terrestrial sediment input. Plant remains, fish scales, and over 40 invertebrate localities, 
including starfish, crabs, lobster, and mollusks, have been reported from within siltstone and 
petroliferous beds (Dibblee 1966; Squires 1994). Aside from the fragmented fish scales, no other 
vertebrate fossils have been reported from the Cozy Dell Formation. Even though only rare 
vertebrate remains have been found in this deposit, the invertebrate fossils produced in the Cozy 
Dell Formation indicate favorable conditions for vertebrate fossil preservation (McLeod 2014). 

5.2.3 Coldwater Formation 

The middle Eocene Coldwater Formation (Tcw, Tcww) is discontinuously exposed in the western 
Project area near Sespe Creek. The Coldwater Formation encompasses 2,580 ac within the 
Project boundaries. The unit was named by Kew (1924) for its type section in Coldwater 
Canyon, approximately 5 mi north of Fillmore in the vicinity of the Project area (Dibblee 1966). 
The Coldwater Formation forms a gradational contact with the underlying Cozy Dell Sandstone 
and a transitional, locally unconformable, contact with the pink coarse sandstone and red 
conglomeritic sandstone of the overlying Sespe Formation (Dibblee 1966; Squires 1994; Yerkes 
and Campbell 2005). Similar to the overlying Matilija Formation, the resistant Coldwater 
Formation is nearly continuously exposed in a prominent outcrop from Point Conception in 
Santa Barbara County to the Topatopa Mountains above the Santa Clara Valley (Dibblee 1966). 
The Coldwater Formation is 2,500–3,200 ft thick and is composed of approximately 80 percent 
marine arkosic sandstone; with 20 percent greenish-gray shale and siltstone, lenticular pebble 
conglomerate, and oyster reefs (Dibblee 1966; Yerkes and Campbell 2005). The sandstone of the 
Coldwater Formation was laid down in horizontal and cross-bedded deposits ranging from 
several inches to 150 ft thick. The gray to buff sandstone is well cemented and is composed of 
fine- to coarse-grained moderately well-sorted subrounded grains of quartz and feldspar with 
subordinate flakes of muscovite and biotite. In general, the Coldwater Formation coarsens 
upward and toward the east, recording marine regression during the latest Eocene (Dibblee 
1966). 

The Coldwater Formation has produced over 40 invertebrate and microfossil localities (McLeod 
2014). The unit contains local oyster reef deposits that are composed almost entirely of Ostrea 
idriaensis, as well as other taxa of bivalve and gastropod (Dibblee 1966). In addition, at least two 
vertebrate localities (UCMP V81116, V82372) were recorded within the Coldwater Formation in 
Ventura County, which yielded specimens of rodent and other unspecified vertebrates (UCMP 
online database 2014). 

5.2.4 Sespe Formation 

Sespe Formation deposits (Tsp) are extensively exposed throughout Southern California, from 
Santa Barbara County to Orange County (Dibblee and Ehrenspeck 1998). The Sespe Formation 
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encompasses 8110 ac within the Project boundaries. The Sespe Formation is late Eocene to early 
Miocene in age and interfingers with both the overlying Vaqueros Formation and underlying 
Coldwater Formation (Dibblee 1966). The type section approximately 4 mi north of the town of 
Fillmore in Ventura County was named by Watts (1897) and redescribed by Kew (1924) 
(Dibblee 1966). The type section on Sespe Creek in Los Padres National Forest is described as 
3,500-ft-thick outcrop of massive to well-bedded quartz sandstone with shale, siltstone, and 
conglomerate interbeds. The Sespe Formation has been divided into three members: a 
conglomeritic lower member; an interbedded sandstone and claystone middle member, which 
contains vertebrate fossils; and a thick upper member composed of sandstone, claystone, and 
conglomerate (Robinson et al. 2004). The Sespe Formation sandstone, along with the overlying 
Vaqueros Formation, is an important petroleum reservoir (Keller 1995). 

In the vicinity of the Project area, the lower and middle members of the Sespe Formation are 
exposed and are up to 1,500 ft thick (Kew 1924; Squires 1994). The red-brown to yellow-brown 
deposit consists of well-indurated massive to trough crossbedded sandstone with lenticular beds 
of well-imbricated pebble conglomerate and claystone (Dibblee 1966). In general, the sandstone 
composes 50–75 percent of the Sespe Formation and is composed of well-sorted rounded 
medium- to coarse-grained quartz and feldspar sand with subordinate lithics. Thin beds of 
claystone and conglomerate comprise the remaining 25 percent of the unit. The reddish brown 
conglomerate is composed of rounded gravel to coarse cobbles ranging in size from 2 to 25 cm, 
with matrix-supported thick massive beds and clast-supported thin “gravel lag” beds. The clasts 
are typically elongate to subspheroidal and variously composed of granitoid, metasedimentary, 
and volcanic rocks. The claystone is dark brown and locally forms thick beds and “mud drape” 
laminae over coarser deposits (Dibblee 1966). The fluvial Sespe Formation was deposited during 
a time of prolonged westward regression of the sea (Robinson et al. 2004).  

The Sespe Formation has yielded hundreds of fossil specimens from an abundant and diverse 
fauna that includes at least 35 mammalian, rodent, reptile, and bird species, 15 of which are type 
specimens. In addition, the unit has produced numerous microfossils and ichnofossils (UCMP 
online database 2014). At least nine local faunas have been described from within the Sespe 
Formation, including the Hartman Ranch Local Fauna (LF) and Sespe Creek LF from the basal 
member (Uintan to early Duchesnean North American Land Mammal Age [NALMA]); the Tapo 
Canyon LF, Brea Canyon LF, Strathern LF, Pearson Ranch LF, and Simi Valley Landfill LF 
(late Uintan to early Duchesnean NALMA), which all occur in the middle member; and the 
Alamos Canyon LF and an older unnamed LF from the top member (Arikareean NALMA) 
(Lander 1983; Robinson et al. 2004; Squires 1994).  

The Hartman Ranch LF is the oldest local fauna at 46–40 Ma in age and is represented by at least 
six taxa, including species of rhinoceros, tortoise, and rodent. The Sespe Creek LF is also 
approximately 46–40 Ma in age and is represented by an occurrence of brontothere (Squires 
1994; Paleobiology Database 2014). The Tapo Canyon LF is 46–40 Ma in age and is represented 
by at least 24 taxa, including species of primate, artiodactyl, small insectivorous mammals, 
extinct ground-dwelling carnivores, creodonts, rodent, and reptile. The Brea Canyon LF is also 
approximately 46 to 40 Ma in age and is represented by at least 30 taxa, including species of 
primate, rhinoceros, artiodactyl, small insectivorous mammals, creodont, rodent, and reptile. The 
Strathern LF is 46–37 Ma in age and is represented by at least 11 taxa, including species of 
primate, artiodactyl, odd-toed ungulate, rodent, and elephant shrew. The Pearson Ranch LF is 
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46–37 Ma in age and is represented by 20 taxa, including species of artiodactyl, brontothere, 
primate, carnivores, artiodactyl, even-toed ungulate, odd-toed ungulate, small insectivorous 
mammals, elephant shrew, rodent, opossum, tortoise (Kelly 1990; Paleobiology Database 2014). 
The Simi Valley Landfill LF is approximately 38 Ma in age and is represented by at least 11 taxa 
that include species of artiodactyl, marsupial, shrew, small insectivorous mammals, a 
microsyopid primate, and numerous rodent taxa (Kelly 1992, 2009, 2010). Many of the 
specimens from the Simi Valley Landfill LF were recovered by wet screening of bulk matrix 
samples (Kelly and Whistler 1994). The unnamed LF is 30–25 Ma in age and is represented by 
an occurrence of oreodont. The Alamos Canyon LF is from approximately 100 ft below the top 
of the Sespe Formation. The unit is 25–20 Ma in age and is represented by taxa that include 
species of artiodactyl, rabbit, elephant shrew, and rodent (Lander 1983; Paleobiology Database 
2014). Additional localities reported by the UCMP and LACM are discussed in Chapter 6 of this 
report. 

5.2.5 Vaqueros Formation 

The early Miocene Vaqueros Formation (Tvq) is exposed along Little Sespe Creek near Squaw 
Flat Road in the central Project area (Yerkes and Morton 2005). The Vaqueros Formation 
encompasses 579 ac within the Project boundaries. The Vaqueros Formation was named for its 
type section in Monterey County and the name has been applied to similar deposits in the 
Transverse Ranges. In Southern California, the Vaqueros Formation interfingers with both the 
underlying Sespe Formation and overlying Rincon Formation and is discontinuously exposed 
from the central Santa Ynez Mountains to the Topatopa, Santa Susana, and Santa Monica 
Mountains (Dibblee and Ehrenspeck 1998). The Vaqueros Formation is highly resistant and 
commonly forms prominent outcrops and steep cuts in narrow gorges (Dibblee 1966). The unit 
averages 300–400 ft thick in the Topatopa Mountains and is composed of brown- to yellowish-
gray massive to thickly-bedded, fine- to medium-grained arkosic arenites and wackes with 
interbedded siltstone, shale, and subordinate pebbly conglomerate. The conglomerate displays a 
bedded to massive texture with localized cross lamination, parallel lamination, and bioturbation 
(Dibblee and Ehrenspeck 1998; Yerkes and Campbell 2005). 

The Vaqueros Formation has yielded numerous vertebrate localities throughout California, 
including one locality within the Project area that yielded a Cetacea (whale) specimen near Little 
Sespe Creek (LACM 3976). Additional vertebrate localities have been recorded in Los Angeles, 
Orange, Santa Barbara, San Luis Obispo, Kern, Monterey, San Mateo, and San Benito counties. 
Recovered specimens include seal, whale, hippopotamus-like mammal, artiodactyl, horse, 
Megalodon shark, camel, and a seal-like mammal (Paleobiology Database 2014; UCMP online 
database 2014). In addition, the Vaqueros Formation has yielded hundreds of invertebrate fossil 
localities throughout central and southern California, which yielded specimens characteristic of 
the Vaqueros Fauna (Yerkes and Campbell 2005).  

5.2.6 Rincon Formation 

The early Miocene marine Rincon Formation (Tr, Trs) is exposed in the western and central 
Project area, where it is conformably underlain by the Vaqueros Formation and comfortably 
overlain by the Monterey Formation (Dibblee and Ehrenspeck 1990, 1991; Yerkes and Campbell 
2005). The Vaqueros Formation encompasses 2,760 ac within the Project boundaries. The unit 
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was named for the deposit in the Rincon Point area, near the border of Ventura and Santa Barbara 
counties (Dibblee 1966). The Rincon Formation is discontinuously exposed as it extends from 
the southern Santa Ynez Mountains and Channel Islands to the area north of Fillmore (Dibblee 
and Ehrenspeck 1998). In the vicinity of the Project area, the unit is approximately 850 ft thick. 
The unit is composed of massive gray micaceous marine shale and mudstone with local rust-
colored dolomitic and limonitic concretions (Yerkes and Campbell 2005). Thin beds of fine-
grained sandstone with abundant molluscan fauna, which are likely interfingered deposits of the 
Vaqueros Formation, are locally present near the stratigraphic top of the unit (Dibblee and 
Ehrenspeck 1998). The Rincon Formation was deposited in a predominantly deep marine 
environment during a period of transgression (Dibblee 1966). 

The Rincon Formation has produced at least one vertebrate locality (LACM 7369) within 
western Ventura County near Ojai, which yielded a specimen of baleen whale (McLeod 2014). 
Other vertebrate specimens have been recovered from the Rincon Formation, including a locality 
in eastern Santa Barbara County, which yielded fossils of shark and rodent (UCMP online 
database 2014). In addition, the Rincon Formation has yielded over 100 microfossil and 
invertebrate localities, including numerous taxa of foraminifera, bivalve, and gastropod, as well 
as sea cucumber (Paleobiology Database 2014; UCMP online database 2014). Although few 
vertebrates have been found in this deposit, the abundant invertebrate fossils produced in the 
Rincon Formation indicate favorable conditions for fossil preservation. 

5.2.7 Monterey Formation 

The middle to late Miocene Monterey Formation is discontinuously exposed within the Coast 
Ranges and central-western portions of California (Harden 1998). The Monterey Formation 
encompasses 7,543 ac within the western portion of the Project area, where it is also referred to 
as the Modelo Formation by some (Behl, 1999; Bramlette 1946; Dibblee and Ehrenspeck 1990, 
1991; Harden 1998; Yerkes and Campbell 2005). The Monterey Formation is named after 
exposures at its type section in coastal Monterey County and is easily recognized by its pale buff 
to white color (Berndmeyer et al. 2012). The deposit is up to approximately 5,000 ft thick and is 
dominated by finely laminated fine-grained diatomaceous and siliceous mudrocks; limestone and 
dolomite; calcareous and phosphatic mudrocks; chert and porcelanite; and subordinate tuff, 
sandstone, and conglomerate (Bramlette 1946; MacKinnon 1989). The Monterey Formation was 
deposited in deep submarine basins during a time of subsidence, transgression, abundant 
upwelling, and scant terrestrial sediment delivery; as a result, it contains abundant biologic 
material in relation to limited terrigenous material (Pisciotto and Garrison 1981). The Monterey 
Formation is both an important source and reservoir for oil throughout southern and central 
California (Behl 1999). 

The stratigraphy of the Monterey Formation is regionally variable, with many localized formal 
and informally named members. As a result, correlation of members is typically based on 
microfossils rather than lithology. At the type section, the basal member of the Monterey 
Formation consists of sandstone, sandy shale, and calcareous shale unconformably overlying 
granodiorite bedrock. The middle member consists of thinly bedded porcelaneous and siliceous 
shale and chert, and the upper member is primarily composed of diatomite and diatomaceous 
shale (Bramlette 1946). In the vicinity if the Project area, four members are recognized 
(Bramlette 1946; Dibblee and Ehrenspeck 1990, 1991). The lower shale member (Tml) consists 
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of white to tan, fissile, moderately friable, thinly bedded shale. The lower shale member is 
locally calcareous and diatomaceous with interbedded thin deposits and laminae of resistant 
brown siliceous shale and tan dolomite. The lower sandstone member (Tmss) is comprised of tan 
to brown, moderately lithified and semifriable, fine- to medium-grained, thickly bedded arkosic 
sandstone. The lower sandstone member locally intercalates with dark brown siltstone and 
claystone. The upper shale member (Tm) is composed of white thinly bedded, brittle resistant 
siliceous shale. The upper sandstone member (Tmsu) is tan moderately friable arkosic sandstone, 
similar to the upper middle member (Dibblee and Ehrenspeck 1990, 1991, 1996a, 1996b; Yerkes 
and Campbell 2005). 

Numerous vertebrate localities have been documented from within the Monterey Formation in 
California, including specimens of large sea turtles, whale, dolphins, sea lions, shark bones and 
teeth, sea cows, desmostylians, fish, birds, and many other fauna (Bramlette 1946; Harden 1998; 
Koch et al. 2004; Murphey et al. 2007; UCMP online database 2014). Within Southern 
California, localities near Lompoc, Santa Barbara, San Clemente, the Santa Monica Mountains, 
and Palos Verdes have been especially rich in marine mammals, sharks, and foraminifera (Barnes 
1976, 1985; Paleobiology database 2014; Woodring et al. 1946). In many cases, fossilized 
remains within the Monterey Formation, such as Cetacea (whale and dolphin), Chondrichthyes 
(cartilaginous fish), and Osteichthyes (bony fish), are remarkably well preserved and have 
previously yielded fully articulated specimens (Koch et al. 2004). Typically, the specimens 
within the Monterey Formation have been recovered from within the diatomite and shale 
deposits, but the limestone and sandstone beds also have yielded abundant remains (Murphey et 
al. 2007). In addition, the deposit has yielded numerous species of scientifically significant 
invertebrates, foraminifera, and plants, such as kelps and other large soft-bodied seaweeds. 
Additional localities for Ventura County reported by the UCMP and LACM are discussed in 
Chapter 6 of this report. 

5.2.8 Sisquoc Formation 

The stratigraphically lower portion of the Sisquoc Formation (Tsql) encompasses 40 ac within 
the extreme southeastern portion of the Project area and is exposed only within the buffer zone 
area (Dibblee and Ehrenspeck 1990). The late Miocene to early Pliocene Sisquoc Formation is 
500 to 1000 ft thick marine deposit that extends from eastern Ventura County to western Santa 
Barbara County.  The unit was named for its type section on the Sisquoc River, near Santa Maria 
in Santa Barbara County and may also be referred to locally as either the Santa Margarita 
Formation or as part of the Modelo Formation (Dibblee and Ehrenspeck 1990; National Geologic 
Map Database 2014).  Within the Project area, the lower member is composed of dark to light 
gray mudstone and shale, with thin beds of light gray to tan, platy, diatomaceous and siliceous 
shale (Minor et al. 2009).   The shale and mudstone texture range from brittle and fractured to 
soft.  In addition, there are local interbeds of calcareous deposits, dolomite, and pebble 
conglomerate, the latter of which contains abundant angular siliceous clasts derived from the 
underlying Monterey Formation.  The Sisquoc Formation has yielded at least five vertebrate 
localities according to the UCMP, which produced fossils of walrus, seal, whale, shark, fish 
fragments, and several type specimens of bird (UCMP online database 2014).  All of the UCMP 
vertebrate localities were reported within Santa Barbara County; the database has no record of 
vertebrate fossils for the Sisquoc Formation in Ventura County.  In addition, foraminifera, 
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diatoms, radiolarians, sponges, and mollusks are common within the fine-grained deposits 
(Minor et al. 2009). 

5.2.9 Pico Formation 

The Pico Formation (QTpm) encompasses 3 ac within the extreme southern portion of the 
Project area and is exposed only within the buffer zone area (Dibblee and Ehrenspeck 1990). The 
Pliocene Pico Formation was named by Kew (1924) for its type section in Pico Canyon in 
northwestern Los Angeles County (National Geologic Map Database 2014). The Pico Formation 
extends from central Ventura County to northeastern Los Angeles County; however, most of the 
exposures occur between the cities of Fillmore and San Fernando (Yerkes and Campbell 2005). 
The Pico Formation interfingers with both the overlying Saugus Formation and underlying 
Towsley Formation and is as much as 15,000 ft thick in the Ventura Basin (Oakeshott 1958; 
Wentworth and Yerkes 1971). The majority of the lithology within the Pico Formation consists 
of fine- to coarse-grained marine sandstone, with white pebble conglomerate and thin brown 
siltstone beds deposited in deep marine to shallow water, deltaic, and coastal environments 
(Oakeshott 1958; Squires et al. 2006). The beds are steeply dipping and exhibit localized 
crossbedding, lenticular bedding, and tar seeps (Beyer et al. 2009; Stitt 1980). Subordinate 
nonmarine strata exposed near the top of the unit consist of brownish green sandstone, reddish 
brown and green mudstone, conglomerate, and freshwater limestone beds, which were deposited 
in fluvial, brackish water, and lacustrine environments (Oakeshott 1958).  

According to the UCMP online database (accessed in 2014), the Pico Formation has yielded 
several vertebrate localities in Los Angeles County, including specimens of whale and bird. In 
addition, Squires (2012) recovered shark remains from a locality near Newhall in northwestern 
Los Angeles County. Further, an unspecified mammal bone fragment and 53 species of 
invertebrate fossils were recovered by Squires et al. (2006) from a silty sandstone deposit near 
the community of Valencia, approximately 30 mi from the Project area.  

5.2.10 Saugus Formation 

The Saugus Formation (QTs) encompasses 90 ac within the southern portion of the Project area. 
The Saugus Formation was deposited in a nonmarine to marine environment during the Pliocene 
and Pleistocene. The type section of the Saugus Formation is in Soledad Canyon near the town 
of Saugus and is comprised of interfingering marine, brackish water, and nonmarine deposits that 
grade upward into nonmarine fluvial and alluvial deposits. Overall, the unit is composed of a 
light gray moderately indurated pebble conglomerate, sandstone, and claystone (Dibblee and 
Ehrenspeck 1990). According to Beyer and others (2009), the Saugus Formation lithology 
includes polymictic pebble conglomerates with clasts up to boulder size, interstratified with 
poorly sorted, medium- to coarse-grained, moderately lithified arkosic sandstones of a light gray 
to buff color. The Saugus Formation contains a lower member referred to as the Sunshine Range 
Member and an unnamed upper member, which are separated by an unconformity. Its total 
thickness is unknown, but oil well data indicate that it can be as much as 12,000 ft thick 
(Winterer and Durham 1962).  

The lower member of the Saugus Formation has yielded abundant invertebrate fossils, most 
notably mollusks. They include at least 43 bivalve species, 49 gastropod species, and at least one 
scaphopod species. In addition to mollusks, the Saugus Formation has yielded barnacles, crabs, 
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sponges, bryozoans, brachiopods, and echinoids (Groves 1991). The Saugus Formation has also 
yielded terrestrial vertebrate fossil specimens, mostly from its upper unit in northeastern Los 
Angeles County. Recovered fossils include horse, dog, alligator lizard, and pocket gopher 
(Winterer and Durham 1962). 

5.2.11 Quaternary Older Alluvial Deposits 

Within the Project area, Quaternary older alluvial deposits (Qoa, Qog) of middle to late 
Pleistocene age are limited to exposures along Sespe Creek (Dibblee and Ehrenspeck 1990). The 
Quaternary older alluvial deposits encompass 56 ac within the Project boundaries. Quaternary 
older alluvial deposits typically consist of locally variable compositions of silt, sand, gravel, and 
larger clasts deposited as older alluvium. Near the Project area, the alluvial deposits consist of 
older dissected terraces, which are moderately indurated and are composed of gravel- to boulder-
sized clasts in a sandy, silty matrix (Dibblee and Ehrenspeck 1990). The Quaternary older 
alluvial deposits were likely derived from erosion of the Topatopa Mountains and drainage of 
Sespe Creek and the Santa Clara River (Dibblee and Ehrenspeck 1990; Yerkes and Campbell 
2005). 

Quaternary alluvial, fluvial, and lacustrine deposits of Pleistocene age have proven to yield 
significant vertebrate fossil localities throughout Ventura County. Localities from southern and 
western portions of the county (UCMP V5809, V65287, V92019) yielded specimens of 
terrestrial mammals such as mammoth, horse, bison, and elephant (UCMP online database 
2014). In addition, the LACM reports that the remains of a fossil horse were recovered from a 
locality (LACM [CIT] 560) within Quaternary older alluvium in Simi Valley, south of the 
Project area. Some Pleistocene-age alluvial deposits within the Project area are composed of 
coarse-grained material, which is not typically conducive to the preservation of fossils. For 
example, alluvial fan deposits or coarse-grained surficial Quaternary deposits derived from the 
local igneous or metamorphic rocks are unlikely to contain fossils; however, older finer-grained 
alluvial sediments may contain significant paleontological resources. 

5.2.12 Quaternary Alluvial Deposits 

Quaternary alluvial deposits encompass 488 ac within the Project boundaries. The younger 
Quaternary deposits typically consist of variable compositions of silt, sand, gravel, and larger 
clasts. The Holocene age unconsolidated sediments in the Project area were deposited as alluvial 
gravel, sand, silt of canyon floodplains (Qa), gravel and sand of major stream channels (Qg), and 
landslide deposits (Qls). Anthropogenic deposits such as artificial fill (af) are also mapped 
(Dibblee and Ehrenspeck 1990, 1991, 1996a, 1996b).  

No previously recorded fossils have been documented from within Quaternary alluvium in the 
Project area. Holocene-age alluvial deposits, particularly those younger than 5,000 years old, are 
generally too young to contain fossilized material (SVP 2010), but they may overlie sensitive 
older deposits (e.g., Sespe Formation, Monterey Formation, Pleistocene age alluvium) at an 
unknown depth. 
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6  
ANALYSIS AND RESULTS 

6.1 MUSEUM RECORDS SEARCH RESULTS 

The LACM reports that there is one previously recorded vertebrate fossil locality (LACM 3976) 
directly within the Project boundary, which yielded a specimen of whale from the Vaqueros 
Formation. In addition, collections records indicate that at least eight more vertebrate localities 
have been recovered nearby from within the Sespe Formation, Rincon Formation, Monterey 
Formation, and Pleistocene age Quaternary alluvial deposits. These localities yielded fossil 
specimens of large terrestrial mammals, such as carnivores, primates, and ungulates, as well as 
marine mammals, fish, birds, rodents, and reptiles (McLeod 2014; Table 6-1).  

Furthermore, a review of online museum collections records maintained by the UCMP revealed 
that at least 25 additional vertebrate localities from the Coldwater Formation, Sespe Formation, 
Monterey Formation, and Pleistocene age Quaternary alluvial deposits have been documented 
previously within Ventura County. Records retrieved from the UCMP database do not provide 
the exact locations of recovered fossil specimens; only a rough description of the locality is 
given. As such, locality queries were performed for the entirety of Ventura County. In addition to 
specimens already reported from other museums, the UCMP localities yielded additional taxa of 
fossil ungulate, saber-tooth cat, primate, seal, rhinoceros, mammoth, bison, and rodent (UCMP 
online database 2014). The results of the museum records search and literature review are 
presented in Table 6-1.  

Table 6-1 
Vertebrate Localities Reported within the Vicinity of the Project Area and Ventura County 

Locality No. Geologic Unit Age Taxa 
UCMP V81116, 
V82372 (2)  

Coldwater 
Formation 

Eocene Mammalia (indeterminate mammal) 

LACM 178, 126 
(2) 

Sespe Formation Oligocene Carnivora (indeterminate carnivore), Rhinocerotdae 
(indeterminate rhinoceros), Sespia sp. (ungulate), Bothriodon 
brachyrhynchus (ungulate), Dyseotylopus migrans (camel), 
Hypertragulus fontanus (ungulate), Leptomerycidae 
(indeterminate ungulate), Temnocyon subferox (bear dog), 
Archaeocyon pavidus (extinct dog), Hesperocyon sp. 
(indeterminate extinct dog), Mesocyon baileyi (extinct short-
faced dog), M. brachyops (extinct short-faced dog), 
Hoplophoneus belli (saber-tooth cat like), Nimravus 
meridianus (saber-tooth cat like), Paleolagus sp. (rabbit), 
Miohippus annectens (horse), Subhyracodon kewi 
(rhinoceros like ungulate), Sespemys thurstoni (rodent), 
Sciuridae (indeterminate squirrel), Gopherus neglectus 
(tortoise) 

UCMP RV68173, 
RV200003 (2) 

Sespe Formation Eocene to 
Oligocene 

Sespedectes singularis (ungulate), Simimeryx hudsoni 
(ungulate), Protylopus pearsonensis (camel), Protoreodon 
pacificus (ungulate), Eusmilus cerebralis (cat) 
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Table 6-1 (continued) 
Vertebrate Localities Reported within the Vicinity of the Project Area and Ventura County 

Locality No. Geologic Unit Age Taxa 
UCMP V2601 
V4215, V5236, 
V5368, V5814, 
V6101-3, 
V67114, 
V72064-6, 
V75003, V75233, 
V87156, V88030 
(16) 

Sespe Formation Eocene to 
Oligocene 

Sespia californica (ungulate), Subhyracodon kewi, 
Simimeryx sp. (ungulate), Chumashius balchi (primate), 
Griphomys alecer (rodent), Proterixoides davisi 
(insectivore), Amynodontopsis sp. (rhinoceros), Triplopus 
woodi (ungulate), Protoreodon tardus (ungulate), Hadrianus 
sp. (tortoise), Amynodontopsis bodei, Presbymys lophatus 
(rodent), Pareumys milleri (rodent), Teleodus californicus 
(ungulate), Simimys simplex (rodent), Metanoiamys fantasma 
(rodent), Leptoreodon edwardsi (ungulate), Ischyrotomus 
tapensis (rodent), Eohaplomys tradux (rodent), Dyseolemur 
pacificus (primate), Craseops sylvestris, Yaquius travisi 
(primate), Phenacolemur shifrae (primate), Leptotomus 
burkei (rodent), Sespedectes singularis (shrew), Rapamys 
fricki (rodent), Mytonomys sp. (rodent), Simimeryx hudsoni 
(ungulate), Reptilia (reptile), Aves (bird) 

LACM 3976 Vaqueros 
Formation 

Oligocene to 
Miocene 

Cetacea (whale) 

LACM 7369 Rincon Shale Miocene Mysticeti sp. (whale) 
LACM 3174 Lower Monterey 

Formation 
Miocene Puffinus sp. (seabird) 

LACM 332, 
5043, 4162 (3) 

Upper Monterey 
Formation 

Miocene Atherinops sp. (silversides), Ganolytes cameo (herring), 
Xyne grex (herring), Eclipes sp. (cod), Lampanyctus sp. 
(lanterfish), Thyrsocles kriegeri (snake mackerel), 
Zaphlegulus sp. (snake mackerel), Lompoquia sp. (croaker), 
Scombridae (mackerel), Plectrites classeni (porgy), 
Microstoma sp. (pencilsmelt), Bathylagidae (deep sea smelt), 
Chauliodus eximinus (viperfish), Dugongidae (seacow) 

UCMP V4846, 
V79041 (2) 

Monterey 
Formation 
(undivided) 

Miocene Cetacea sp. and indeterminate vertebrate 

LACM (CIT) 560 Older Quaternary 
Alluvium 

Pleistocene Equus sp. (horse) 

UCMP V5809, 
V65287, V92019 

Older Quaternary 
Alluvium 

Pleistocene Mammuthus sp. (mammoth), Bison sp. (bison), and 
Equus sp. 

Sources: McLeod (2014) and UCMP (2014). 

6.2 RECOMMENDATION OF PALEONTOLOGICAL RESOURCE POTENTIAL 
FOR GEOLOGIC UNITS WITHIN THE PROJECT AREA 

Based on the literature review and museum records search results, the geologic units underlying 
the Project area have a recommended paleontological resource potential ranging from low to 
very high in accordance to BLM’s PFYC and USFS’ FYPC ranking systems. The Sespe, 
Vaqueros, and Monterey formations mapped within the Project have a very high paleontological 
resource potential recommendation (Class 5; 16,384 ac) because they have proven to yield an 
abundant and diverse vertebrate fauna in the vicinity of the Project area and throughout 
California. The Coldwater, Rincon, Sisquoc, Pico, and Saugus formations mapped within the 
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Project area have a high recommended paleontological resource potential (Class 4; 367 ac) 
because they have proven to consistently yield significant vertebrate fossils in the vicinity of the 
Project area and elsewhere. The Quaternary older alluvial deposits and Cozy Dell Formation, 
which underlie a portion of the Project area, are known to yield intermittent vertebrate fossils, 
and as a result, a moderate paleontological resource potential (Class 3; 5,387 ac) is 
recommended. The Matilija Formation is recommended to have a low paleontological resource 
potential.  In addition, Holocene-age Quaternary alluvial deposits have a low paleontological 
resource potential recommendation (Class 2; 828 ac, total) because they are generally too young 
to preserve fossilized remains; however, these alluvial deposits may shallowly overlie older 
intact fine-grained Eocene to Pliocene sediments. Therefore, their sensitivity is recommended to 
be low to high, increasing with depth. The geologic units underlying the Project area and their 
determined sensitivity ratings are shown in Table 6-2 and depicted in Figure 6-1. 

Table 6-2 
Geologic Units in the Project Area and Their Recommended Paleontological Sensitivity 

Geologic 
Unit* 

Map 
Abbreviation Age Typical Fossils 

Recommended Paleontological 
Resource Potential 

PFYC (BLM)  FYPC (USFS) 

Matilija 
Formation 

Tma, Tmasl Middle 
Eocene 

Mollusks; ichnofossils Class 2: Low Class 2 

Cozy Dell 
Formation 

Tcd Middle 
Eocene 

Invertebrates; foraminifera; 
fish scales 

Class 3a: 
Moderate 

Class 3 

Coldwater 
Formation 

Tcw, Tcww Middle 
Eocene 

Invertebrates; microfossils, 
vertebrates 

Class 4a: High, 
exposed 

Class 4 

Sespe 
Formation 

Tsp Late Eocene to 
early Miocene 

Mammals, birds, rodents, 
and reptiles 

Class 5a: Very 
high, exposed 

Class 5 

Vaqueros 
Formation 

Tvq Early Miocene Marine and terrestrial 
mammals; invertebrates 

Class 5a: Very 
high, exposed 

Class 5 

Rincon 
Formation 

Tr, Trs Early Miocene Mollusks; foraminifera; 
vertebrates, including whale, 
shark, and rodent 

Class 4a: High, 
exposed 

Class 4 

Monterey 
Formation 

Tml, Tmss, 
Tm, Tmsu 

Middle to late 
Miocene 

Marine mammal, shark, fish, 
birds; invertebrate; plants 

Class 5a: Very 
High, exposed 

Class 5 

Sisquoc 
Formation 

Tsql Late Miocene 
to early 
Pliocene 

Marine mammal, shark, fish, 
birds; invertebrate; micro-
plant fossils 

Class 4a: High, 
exposed 

Class 4 

Pico 
Formation 

QTpm Pliocene Marine mammal, bird Class 4a: High, 
exposed 

Class 4 

Saugus 
Formation 

QTs Pliocene to 
Pleistocene 

Terrestrial mammals, 
rodents, reptiles; mollusks 

Class 4a: High, 
exposed 

Class 4 

Quaternary 
older alluvium 

Qoa, Qog Middle to late 
Pleistocene 

Terrestrial mammals Class 3a: 
Moderate 

Class 3 

Quaternary 
alluvium 

Qa, Qg, Qls, 
af 

Holocene None Class 2: Low Class 2 

*Geology taken from Dibblee and Ehrenspeck (1990, 1991, 1996a, 1996b).
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7  
MANAGEMENT RECOMMENDATIONS 

The following mitigation measures have been developed in accordance with SVP, BLM, and 
USFS guidelines; if implemented, these measures will satisfy the requirements of CEQA and 
NEPA. These measures have been used by professional paleontologists for many years and have 
proven to be effective in reducing or eliminating adverse impacts to paleontological resources as 
a result of private and public development projects throughout California and elsewhere. 

7.1 PRECONSTRUCTION SURVEY 

It is recommended that a qualified and BLM- and/or USFS-permitted paleontologist be retained 
to conduct a field reconnaissance survey in the Project area prior to any ground-disturbing 
activities. The purpose of the field survey will be to visually inspect the ground surface for 
exposed fossils or traces thereof and to evaluate geologic exposures for their potential to contain 
preserved fossil material at the subsurface. Only Project areas classified as having a PFYC/FYPC 
Class 3 or higher will be subject to a pedestrian walkover. Particular attention will be paid to 
rock outcrops, both inside and in the vicinity of the Project area, and any areas where geologic 
sediments are well exposed. Areas determined to have a PFYC/PYFC Class 1 or 2, or areas that 
are heavily disturbed or otherwise obscured by heavy vegetation will not require a field survey. 

All fossil occurrences observed during the course of fieldwork, significant or not, should be 
adequately documented and recorded at the time of discovery. The data collected for each fossil 
occurrence should include, at minimum, the following information: Universal Transverse 
Mercator (UTM) coordinates, approximate elevation, description of taxa, lithologic description, 
and stratigraphic context (if known). In addition, each locality should be photographically 
documented with a digital camera. If feasible, with prior consent of the landowner(s), all 
significant or potentially significant fossils should be collected at the time they are observed in 
the field. This is because if left exposed to the elements, fossil materials are subject to erosion 
and weathering. If the fossil discovery is too large to collect during the survey (e.g., a whale 
skeleton or bone bed) and requires a large-scale salvage effort, then it will be documented and a 
mitigation strategy will be devised in consultation with the BLM and/or USFS.  

7.2 WORKER’S ENVIRONMENTAL AWARENESS TRAINING 

Prior to the start of Project activities, all field personnel will receive a worker’s environmental 
awareness training module on paleontological resources. The training will provide a description 
of the fossil resources that may be encountered in the Project area, outline steps to follow in the 
event that a fossil discovery is made, and provide contact information for the Project 
Paleontologist and on-site monitor(s). The training will be developed by the Project 
Paleontologist and may be conducted concurrent with other environmental training (e.g., cultural 
and natural resources awareness training, safety training, etc.).  
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7.3 PALEONTOLOGICAL MITIGATION MONITORING 

Prior to the commencement of ground-disturbing activities, a qualified and professional 
paleontologist will be retained to prepare and implement a Paleontological Resource Mitigation 
Plan for the Project. Initially, full-time monitoring will be required during ground-disturbing 
activities in the areas of the Project with a recommended paleontological resource potential of 
Class 4 or 5 (i.e., the Coldwater, Sespe, Vaqueros, Rincon, Sisquoc, Monterey, Pico, and Saugus 
formations). Part-time monitoring or spot checking will occur in areas of the Project underlain by 
geologic units with a recommended paleontological resource potential of Class 3. In addition, 
spot checking will also occur in Project areas underlain by Quaternary alluvial deposits in order 
to determine if underlying sensitive geologic units are being impacted by construction, and at 
what depth.  

Monitoring will entail the visual inspection of excavated or graded areas and trench sidewalls. In 
the event that a paleontological resource is discovered, the monitor will have the authority to 
temporarily divert the construction equipment around the find until it is assessed for scientific 
significance and collected. All paleontological work on U.S. Forest Service lands must be 
conducted under a Temporary Special Use Permit issued by the USFS. Similarly, all 
paleontological work on land managed by the BLM must be conducted under a valid statewide 
Paleontological Use Permit. 

Monitoring should include matrix screening for the presence of microfossils, the frequency of 
which will be determined by the Project paleontologist. This protocol is highly recommended for 
ground-disturbing projects within the Sespe Formation, as well as the other geologic units with a 
Class 4 and 5 paleontological resource potential. Monitoring is largely a visual inspection of 
sediments; therefore, the most likely fossils to be observed will be macrofossils of vertebrates 
(bones, teeth, tusk) or invertebrates (shells). At the discretion of the Principal Paleontologist, the 
monitor will periodically screen sediments to check for the presence of microfossils that can be 
seen with the aid of a hand lens (i.e., microvertebrates). Should microvertebrate fossils be 
encountered during the screening process, then bulk matrix samples will be taken for processing 
off site. For each fossiliferous horizon or paleosol, a standard sample (4.0 cubic yards or 6,000 
pounds) will be collected for subsequent wet-screening per SVP (2010) guidelines. 

7.4 FOSSIL PREPARATION, CURATION, AND REPORTING 

Upon completion of fieldwork, all significant fossils collected will be prepared in a properly 
equipped paleontology laboratory to a point ready for curation. Preparation will include the 
careful removal of excess matrix from fossil materials and stabilizing and repairing specimens, 
as necessary. Following laboratory work, all fossils specimens will be identified to the lowest 
taxonomic level, cataloged, analyzed, and curated. The fossil specimens must be delivered to the 
accredited museum repository identified on the Temporary Special Use Permit/Paleontological 
Resource Use Permit, and receipt(s) of collections will be submitted to the USFS/BLM. This 
delivery should be made as soon as practical but no later than 60 days after all fieldwork is 
completed. The cost of curation is assessed by the repository and will be the responsibility of the 
Project owner.  

At the conclusion of laboratory work and museum curation, a Paleontological Mitigation Report 
will be prepared describing the results of the paleontological mitigation monitoring efforts 
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associated with the Project. The report will include a summary of the field and laboratory 
methods, an overview of the Project area geology and paleontology, a specimen inventory of all 
taxa recovered (if any), an analysis of fossils recovered (if any) and their scientific significance, 
the signed receipt of confirmation of museum deposition, and recommendations. The report 
should be submitted to the designated repository as well as the BLM and/or USFS within 30 days 
following completion of monitoring and laboratory work. 
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8  
CONCLUSIONS 

This assessment is based on the results of a museum records search and review of available 
geologic and paleontologic literature. Therefore, only fossils that have already been inventoried 
or collected are available for this analysis. In addition to unrecorded surface fossils, there is the 
potential for an unknown number of paleontological resources buried within those geologic units 
underlying the Project area. These nonrenewable scientific resources may be at risk of being 
adversely impacted by ground-disturbing activities during construction of the Project. By 
implementing the management recommendations presented above in Chapter 7, adverse impacts 
to paleontological resources can be reduced to a less than significant level pursuant to the 
requirements of CEQA, and no direct or cumulative effects to paleontological resources would 
result in accordance with NEPA. These measures also will meet the requirements of the USFS 
and the BLM for work conducted on federal lands.  



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 34 

9  
REFERENCES CITED 

Association of Environmental Professionals 
2014 California Environmental Quality Act (CEQA) Statutes and Guidelines. Electronic 

document available for download at http://www.califaep.org/component/rsfiles/
download?path=CEQA-complete-book-02.26.14.pdf&Itemid=258, accessed May 
2014.  

Barnes, Lawrence G 
1976 Outline of Eastern North Pacific Fossil Cetacean Assemblages. Systematic Zoology 

25(4):321–343. 

1985 The Late Miocene Dolphin Pithanodelphis Abel, 1905 (Cetacea, Kentriodontidae) 
from California. Contributions in Science No. 367. Natural History Museum of Los 
Angeles County. 

Behl, Richard J.  
1999 Since Bramlette (1946): The Miocene Monterey Formation of California Revisited. In 

Classic Cordilleran Concepts: A View from California, edited by Eldridge M. 
Moores, Doris Sloan, and Dorothy L. Stout, pp. 301–313. Geological Society of 
America Special Paper 338. Boulder, Colorado. 

Berndmeyer, C., D. Birgel, B. Brunner, L. M. Wehrmann, N. Jöns, W. Bach, E. T. Arning, 
K. B. Föllmi, and J. Peckmann 

2012 The Influence of Bacterial Activity on Phosphorite Formation in the Miocene 
Monterey Formation, California. Palaeogeography, Palaeoclimatology, 
Palaeoecology 317–318:171–181. 

Beyer, Larry A., Thane H. McCulloh, Rodger E. Denison, Ronald W. Morin, Roy J. Enrico, 
John A. Barron, and Robert J. Fleck 

2009 Post-Miocene Right Separation on the San Gabriel and Vasquez Creek Faults, with 
Supporting Chronostratigraphy, Western San Gabriel Mountains, California. U.S. 
Geological Survey Professional Paper 1759:1–44. 

Bramlette, M. N. 
1946 The Monterey Formation of California and the Origin of Its Siliceous Rocks. U.S. 

Geological Survey Professional Paper 212. Boulder, Colorado. 

Brown, Amie M. 
2004 Selected Laws Affecting Forest Service Activities. Electronic document, 

http://www.fs.fed.us/publications/laws/selected-laws.pdf, accessed 17 May 2014. 
U.S. Department of Agriculture Forest Service, Washington, D.C. 



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 35 

Bureau of Land Management (BLM) 
2007 Potential Fossil Yield Classification (PFYC) System for Paleontological Resources 

on Public Lands. Instruction Memorandum No. 2008-009. Department of the Interior, 
Washington, D.C. 

2008  Guidelines for Assessment and Mitigation of Potential Impacts to Paleontological 
Resources. Instruction Memorandum No. 2009-011. Department of the Interior, 
Washington, D.C. 

2012 The Omnibus Public Land Management Act, Subtitle D—Paleontological Resources 
Preservation, 16 USC 470aaa, SEC. 630. Electronic document, 
http://www.blm.gov/pgdata/etc/medialib/blm/wo/Planning_and_Renewable_Resourc
es/coop_agencies/paleontology_library/paleon_legis.Par.45651.File.dat/PL-111-011-
prpa.pdf, accessed March 24, 2014. 

Bureau of Land Management and Office of the Solicitor  
2001 The Federal Land Policy and Management Act of 1976, As Amended. Compiled by 

U.S. Department of the Interior Bureau of Land Management and Office of the 
Solicitor, Washington, D.C.  

California Office of Historic Preservation 
2005 California State Law & Historic Preservation: Statutes, Regulations & 

Administrative Policies Regarding the Preservation & Protection of Cultural & 
Historical Resources. California Office of Historic Preservation, Department of Parks 
and Recreation Technical Assistance Series 10. 

County of Ventura 
2013 Goals, Policies, and Programs, Ventura County General Plan. Last Amended by the 

Ventura County Board of Supervisors on October 22, 2013. 

Dibblee, Thomas W., and Helmut E. Ehrenspeck 
1998 General Geology of Santa Rosa Island, California. In Contributions to the Geology of 

the Northern Channel Islands, Southern California, edited by P. W. Weigand, pp. 49–
75. American Association of Petroleum Geologists, Pacific Section, MP-45, 
Bakersfield, California. 

Dibblee, T. W., and H. E. Ehrenspeck (editors) 
1990 Geologic Map of the Fillmore Quadrangle, Ventura County, California. Dibblee 

Foundation Map DF-27. Scale 1:24,000. 

1991 Geologic Map of the Piru Quadrangle, Ventura County, California. Dibblee 
Foundation Map DF-34. Scale 1:24,000. 

1996a Geologic Map of the Cobblestone Mountain Quadrangle, Ventura and Los Angeles 
Counties, California. Dibblee Foundation Map DF-61. Scale 1:24,000. 

1996b Geologic Map of Devils Heart Peak Quadrangle, Ventura County, California. 
Dibblee Foundation Map DF-62. Scale 1:24,000. 



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 36 

Dibblee, Thomas W., Jr.  
1966 Geology of the Central Santa Ynez Mountains, Santa Barbara County, California. 

California Division of Mines and Geology Bulletin 188. 

Groves, Lindsey T.  
1991 Molluscan Paleontology of the Pliocene-Pleistocene Lower Saugus Formation, 

Southern California. American Conchologist 19(4):16–17.  

Harden, Deborah R.  
1998 California Geology. Prentice Hall, Upper Saddle River, New Jersey. 

Keller, Margaret A.  
1995 Ventura Basin Province (013). In National Assessment of United States Oil and Gas 

Resources—Results, Methodology, and Supporting Data, edited by D. Gautier, 
G. L. Dolton, K. I. Takahashi, K. L. Varnes. U.S. Geological Survey Digital Data 
Series 30. Reston, Virginia. 

Kelly, Thomas S. 
1990 Biostratigraphy of Uintan and Duchesnean Land Mammal Assemblages from the 

Middle Member of the Sespe Formation, Simi Valley, California. Natural History 
Museum of Los Angeles County Contributions in Science No. 419. 

1992 New Uintan and Duchesnean (Middle and Late Eocene) Rodents from the Sespe 
Formation, Simi Valley, California. Southern California Academy of Sciences 
Bulletin 91:97–120. Natural History Museum of Los Angeles County. 

2009 A New Species of Heliscomys (Rodentia, Heliscomyidae) from the Duchesnean 
(Middle Eocene) Simi Valley Landfill Local Fauna, Sespe Formation, California. 
Paludicola 7(3):67–77. 

2010 New Records of Marsupialia, Lipotyphla, and Primates from the Duchesnean (Middle 
Eocene) Simi Valley Landfill Local Fauna, Sespe Formation, California. Paludicola 
7(4):158–169. 

Kelly, Thomas S., and David P. Whistler 
1994 Additional Uintan and Duchesnean (Middle and Late Eocene) Mammals from the 

Sespe Formation, Simi Valley, California. Natural History Museum of Los Angeles 
County Contributions in Science 439. 

Kew, William Stepehen Webster 
1924 Geology and Oil Resources of a Part of Los Angeles and Ventura Counties, 

California. U.S. Geological Survey Bulletin 753. Department of the Interior, 
Washington D.C. 

Koch, Alison L., Vincent L. Santucci, and Ted R. Weasma 
2004 Santa Monica Mountains National Recreation Area Paleontological Survey. 

Technical Report NPS/NRGRD/GRDTR-04/01. U.S. Department of Interior, 
National Park Service, Geologic Resources Division, Denver, Colorado. 



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 37 

Lander, E. Bruce 
1983 Continental Vertebrate Faunas from the Upper Member of the Sespe Formation, Simi 

Valley, California, and the Terminal Eocene Event. In Cenozoic Geology of the Simi 
Valley Area, Southern California, edited by R. R. Squires and M. V. Filewicz, pp. 
142–172. Society of Exploration Paleontologists and Mineralogists, Pacific Section, 
Fall Field Trip Volume and Guidebook.  

MacKinnon, Thomas C.  
1989 Petroleum Geology of the Monterey Formation in the Santa Maria and Santa Barbara 

Coastal and Offshore Areas. In Oil in the Monterey California Formation, Los 
Angeles to Santa Maria, California, July 20–24, 1989, edited by Thomas MacKinnon, 
J. W. Randall, and Robert E. Garrison, pp. 11–27. Field Trip Guidebook T311. 
American Geophysical Union, Washington, D.C.  

McLeod, Samuel A. 
2014 Unpublished museum collections records. Natural History Museum of Los Angeles 

County.  

Minor, S.A., Kellogg, K.S., Stanley, R.G., Gurrola, L.D., Keller, E.A., and Brandt, T.R. 
2009 Geologic Map of the Santa Barbara Coastal Plain Area, Santa Barbara County, 

California.  U.S. Geological Survey Scientific Investigations Map 3001.  Scale 
1:25,000, 1 sheet, pamphlet, 38 p. 

Morton, D. M., and F. K. Miller 
2006  Geologic Map of the San Bernardino and Santa Ana 30 x 60 Quadrangles, 

California. U.S. Geological Survey Open-File Report OF-2006-1217. Scale 
1:100,000. 

Morton, D. M., and R. F. Yerkes 
1987 Introduction. In Recent Reverse Faulting in the Transverse Ranges, California, pp. 1–

5. U.S. Geological Survey Professional Paper 1339. 

Murphey, Paul C., Cara L. Corsetti, Jessica L. DeBusk, Lauren E. Seckel, Georgia E. Knauss, 
and Wade Epperson 

2007 Final Paleontological Mitigation Monitoring Report: Talega of San Clemente, 
County of Orange, California. SWCA Environmental Consultants, Pasadena, 
California. Prepared for Talega Associates LLC, San Clemente, California. 

National Geologic Map Database 
2014 Pico Formation, GEOlex Database.  Electronic document, http://ngmdb.usgs.gov/

Geolex/NewRefsmry/sumry_4557.html, accessed 2 June 2014. 

National Park Service (NPS) 
2006 Federal Historic Preservation Laws: Official Compilation of U.S. Cultural Heritage 

Statutes. Electronic document, http://www.cr.nps.gov/local-law/FHPL/, accessed 
24 March 2014. U.S. Department of the Interior, National Park Service, Washington, 
D.C. 



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 38 

Norris, Robert M., and Robert W. Webb 
1976 Geology of California. John Wiley & Sons, New York. 

Oakeshott, G. B. 
1958 Geology and Mineral Deposits of San Fernando Quadrangle, Los Angeles County, 

California. California Division of Mines and Geology Bulletin 172, plate 1. Scale 
1:62,500. 

Paleobiology Database 
2014 Fossilworks web-based portal, http://fossilworks.org and paleodb.org, accessed May 

2014. 

Pisciotto, Kenneth  A., and Robert E. Garrison  
1981  Lithofacies and Depositional Environments of the Monterey Formation, California. In 

The Monterey Formation and Related Siliceous Rocks of California, by Robert E. 
Garrison and Robert G. Douglas, pp. 92–122. Society of Economic Paleontologists 
and Mineralogists. 

Prothero, Donald R., and Justin R. Britt 
1998 Magnetic Stratigraphy and Tectonic Rotation of the Middle Eocene Matilija 

Sandstone and Cozy Dell Shale, Ventura County, California: Implications for 
Sequence Stratigraphic Correlations. Earth and Planetary Science Letters 163:261–
273. 

Robinson, Peter, Gregg F. Gunnell, Stephen L. Walsh, William C. Clyde, John E. Storer, Richard 
K. Stucky, David J. Froehlich, Ismael Ferrusquia-Villafranca, and Malcolm C. McKenna 

2004 Wasatchian through Duchesnean Biochronology. In Late Cretaceous and Cenozoic 
Mammals of North America, edited by Michael O. Woodburne, pp. 106–155. 
Columbia University Press, New York. 

Scott, Eric, and Kathleen Springer 
2003 CEQA and Fossil Preservation in California. The Environmental Monitor Fall 2003. 

Association of Environmental Professionals, Sacramento, California. 

Society of Vertebrate Paleontology (SVP) 
2010 Standard Procedures for the Assessment and Mitigation of Adverse Impacts to 

Paleontological Resources. Society of Vertebrate Paleontology Impact Mitigation 
Guidelines Revision Committee. 

Squires, Richard, L. 
1994 Macropaleontology of Eocene Marine Rocks, Upper Sespe Creek Area, Ventura 

County, Southern California. In Sedimentology and Paleontology of Eocene Rocks in 
the Sespe Creek Area, Ventura County, California, edited by A. Eugene Fritsche, pp. 
39–56. Pacific Section, SEPM (Society for Sedimentary Geology) Book 74. 

2012 Late Pliocene Megafossils of the Pico Formation, Newhall Area, Los Angeles County, 
Southern California. Los Angeles County Museum of Natural History Contributions 
in Science 520. 



Paleontological Resources Assessment for the Sespe Field, Ventura County, California 39 

Squires, Richard L., L. T. Groves, and J. T. Smith. 
2006 New Information on Molluscan Paleontology and Depositional Environments of the 

Upper Pliocene Pico Formation, Valencia Area, Los Angeles County, Southern 
California. Los Angeles County Museum of Natural History Contributions in Science 
511. 

Stitt, L. T.  
1980 Geology of the Ventura and Soledad Basins in the Vicinity of Castaic, Los Angeles 

County, California. Master’s thesis, Oregon State University, Eugene. 

U.S. Department of Agriculture Forest Service (USFS) 
2005 Training Guide for Management of Paleontological Resources. Draft. Forest Service 

Training Guide National Headquarters (WO), Washington, D.C. 

U.S. Government Printing Office (GPO) 
2014 Federal Digital System (FDSYS), America’s Authentic Government Information, 

http://www.gpo.gov/fdsys/search/home.action, accessed 24 March 2014. 

University of California Museum of Paleontology (UCMP) Online Database 
2014 UCMP Specimen Search Portal, http://ucmpdb.berkeley.edu/, accessed May 2014. 

Watts, William Lord 
1897 Oil and Gas Yielding Formations of Los Angeles, Ventura, and Santa Barbara 

Counties. California State Mining Bureau Bulletin 11. 

Wentworth, C. M., and R. F. Yerkes 
1971 Geologic Setting and Activity of Faults in the San Fernando Area, California. In The 

San Fernando, California, Earthquake of February 9, 1971, pp. 6–16. U.S. 
Geological Survey Professional Paper 733. U.S. Department of the Interior and U.S. 
Department of Commerce, Washington, D.C. 

Winterer, E. L., and D. L. Durham 
1962 Geology of Southeastern Ventura Basin Los Angeles County, California. U.S. 

Geological Survey Professional Paper 334-H. U.S. Department of the Interior, 
Washington, D.C. 

Woodring, W. P., M. N. Bramlette, and W. S. W. Kew 
1946 Geology and Paleontology of Palos Verdes Hills, California. U.S. Geological Survey 

Professional Paper 207. U.S. Department of the Interior, Washington, D.C. 

Yerkes, R. F., and R. H. Campbell 
2005 Preliminary Geologic Map of the Los Angeles 30 x 60 Quadrangle, Southern 

California. United States Geological Survey, Open-File Report OF-97-254, scale 
1:24000. 



 

 

 

 

Appendix I 
Chemicals Used in Hydraulic 

Fracturing 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX I. CHEMICALS USED IN HYDRAULIC FRACTURING 

 

June 2015 I-1 Final EIR 

Appendix I  
Chemicals Used in Hydraulic Fracturing 

Table 1, below, lists chemicals identified in the April 2011 U.S. House of Representatives minority report 
on chemicals used in hydraulic fracturing.  

 

Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

1-(1-naphthylmethyl)quinolinium chloride 65322-65-8 1 

1,2,3-propanetricarboxylic acid, 2-hydroxy-, trisodium salt, dihydrate 6132-04-3 1 

1,2,3-trimethylbenzene 526-73-8 1 

1,2,4-trimethylbenzene 95-63-6 21 

1,2-benzisothiazol-3 2634-33-5 1 

1,2-dibromo-2,4-dicyanobutane 35691-65-7 1 

1,2-ethanediaminium, N,  
N'-bis[2-[bis(2-hydroxyethyl)methylammonio]ethyl]-N,N'- 
bis(2-hydroxyethyl)-N,N'-dimethyl-,tetrachloride 

138879-94-4 2 

1,3,5-trimethylbenzene 108-67-8 3 

1,6-hexanediamine dihydrochloride 6055-52-3 1 

1,8-diamino-3,6-dioxaoctane 929-59-9 1 

1-hexanol 111-27-3 1 

1-methoxy-2-propanol 107-98-2 3 

2,2`-azobis (2-amidopropane) dihydrochloride 2997-92-4 1 

2,2-dibromo-3-nitrilopropionamide 10222-01-2 27 

2-acrylamido-2-methylpropanesulphonic acid sodium salt polymer * 1 

2-bromo-2-nitropropane-1,3-diol 52-51-7 4 

2-butanone oxime 96-29-7 1 

2-hydroxypropionic acid 79-33-4 2 

2-mercaptoethanol (Thioglycol) 60-24-2 13 

2-methyl-4-isothiazolin-3-one 2682-20-4 4 

2-monobromo-3-nitrilopropionamide 1113-55-9 1 

2-phosphonobutane-1,2,4-tricarboxylic acid 37971-36-1 2 

2-phosphonobutane-1,2,4-tricarboxylic acid, potassium salt 93858-78-7 1 

2-substituted aromatic amine salt * 1 

4,4'-diaminodiphenyl sulfone 80-08-0 3 

5-chloro-2-methyl-4-isothiazolin-3-one 26172-55-4 5 

Acetaldehyde 75-07-0 1 

Acetic acid 64-19-7 56 

Acetic anhydride 108-24-7 7 

Acetone 67-64-1 3 

Acetophenone 98-86-2 1 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX I. CHEMICALS USED IN HYDRAULIC FRACTURING 

 

Final EIR I-2 June 2015 

Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Acetylenic alcohol * 1 

Acetyltriethyl citrate 77-89-4 1 

Acrylamide 79-06-1 2 

Acrylamide copolymer * 1 

Acrylamide copolymer 38193-60-1 1 

Acrylate copolymer * 1 

Acrylic acid, 2-hydroxyethyl ester 818-61-1 1 

Acrylic acid/2-acrylamido-methylpropylsulfonic acid copolymer 37350-42-8 1 

Acrylic copolymer 403730-32-5 1 

Acrylic polymers * 1 

Acrylic polymers 26006-22-4 2 

Acyclic hydrocarbon blend * 1 

Adipic acid 124-04-9 6 

Alcohol alkoxylate * 5 

Alcohol ethoxylates * 2 

Alcohols * 9 

Alcohols, C11-15-secondary, ethoxylated 68131-40-8 1 

Alcohols, C12-14-secondary 126950-60-5 4 

Alcohols, C12-14-secondary, ethoxylated 84133-50-6 19 

Alcohols, C12-15, ethoxylated 68131-39-5 2 

Alcohols, C12-16, ethoxylated 103331-86-8 1 

Alcohols, C12-16, ethoxylated 68551-12-2 3 

Alcohols, C14-15, ethoxylated 68951-67-7 5 

Alcohols, C9-11-iso-, C10-rich, ethoxylated 78330-20-8 4 

Alcohols, C9-C22 * 1 

Aldehyde * 4 

Aldol 107-89-1 1 

Alfa-Alumina * 5 

Aliphatic acid * 1 

Aliphatic alcohol polyglycol ether 68015-67-8 1 

Aliphatic amine derivative 120086-58-0 2 

Alkaline bromide salts * 2 

Alkanes, C10-14 93924-07-3 2 

Alkanes, C13-16-iso 68551-20-2 2 

Alkanolamine 150-25-4 3 

Alkanolamine chelate of zirconium alkoxide (Zirconium complex) 197980-53-3 4 

Alkanolamine/aldehyde condensate * 1 

Alkenes * 1 

Alkenes, C>10 alpha- 64743-02-8 3 

Alkenes, C>8 68411-00-7 2 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Alkoxylated alcohols * 1 

Alkoxylated amines * 6 

Alkoxylated phenol formaldehyde resin 63428-92-2 1 

Alkyaryl sulfonate * 1 

Alkyl (C12-16) dimethyl benzyl ammonium chloride 68424-85-1 7 

Alkyl (C6-C12) alcohol, ethoxylated 68439-45-2 2 

Alkyl (C9-11) alcohol, ethoxylated 68439-46-3 1 

Alkyl alkoxylate * 9 

Alkyl amine * 2 

Alkyl amine blend in a metal salt solution * 1 

Alkyl aryl amine sulfonate 255043-08-04 1 

Alkyl benzenesulfonic acid 68584-22-5 2 

Alkyl esters * 2 

Alkyl hexanol * 1 

Alkyl ortho phosphate ester * 1 

Alkyl phosphate ester * 3 

Alkyl quaternary ammonium chlorides * 4 

Alkylaryl sulfonate * 1 

Alkylaryl sulphonic acid 27176-93-9 1 

Alkylated quaternary chloride * 5 

Alkylbenzenesulfonic acid * 1 

Alkylethoammonium sulfates * 1 

Alkylphenol ethoxylates * 1 

Almandite and pyrope garnet 1302-62-1 1 

Aluminium isopropoxide 555-31-7 1 

Aluminum 7429-90-5 2 

Aluminum chloride * 3 

Aluminum chloride 1327-41-9 2 

Aluminum oxide (alpha-Alumina) 1344-28-1 24 

Aluminum oxide silicate 12068-56-3 1 

Aluminum silicate (mullite) 1302-76-7 38 

Aluminum sulfate hydrate 10043-01-3 1 

Amides, tallow, n-[3-(dimethylamino)propyl],n-oxides 68647-77-8 4 

Amidoamine * 1 

Amine * 7 

Amine bisulfite 13427-63-9 1 

Amine oxides * 1 

Amine phosphonate * 3 

Amine salt * 2 

Amines, C14-18; C16-18-unsaturated, alkyl, ethoxylated 68155-39-5 1 
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Chemical Abstract  
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Amines, coco alkyl, acetate 61790-57-6 3 

Amines, polyethylenepoly-, ethoxylated, phosphonomethylated 68966-36-9 1 

Amines, tallow alkyl, ethoxylated 61791-26-2 2 

Amino compounds * 1 

Amino methylene phosphonic acid salt * 1 

Amino trimethylene phosphonic acid 6419-19-8 2 

Ammonia 7664-41-7 7 

Ammonium acetate 631-61-8 4 

Ammonium alcohol ether sulfate 68037-05-8 1 

Ammonium bicarbonate 1066-33-7 1 

Ammonium bifluoride (Ammonium hydrogen difluoride) 1341-49-7 10 

Ammonium bisulfate 7783-20-2 3 

Ammonium bisulfite 10192-30-0 15 

Ammonium C6-C10 alcohol ethoxysulfate 68187-17-7 4 

Ammonium C8-C10 alkyl ether sulfate 68891-29-2 4 

Ammonium chloride 12125-02-9 29 

Ammonium fluoride 12125-01-8 9 

Ammonium hydroxide 1336-21-6 4 

Ammonium nitrate 6484-52-2 2 

Ammonium persulfate (Diammonium peroxidisulfate) 7727-54-0 37 

Ammonium salt * 1 

Ammonium salt of ethoxylated alcohol sulfate * 1 

Amorphous silica 99439-28-8 1 

Amphoteric alkyl amine 61789-39-7 1 

Anionic copolymer * 3 

Anionic polyacrylamide * 1 

Anionic polyacrylamide 25085-02-3 6 

Anionic polyacrylamide copolymer * 3 

Anionic polymer * 2 

Anionic polymer in solution * 1 

Anionic polymer, sodium salt 9003-04-7 1 

Anionic water-soluble polymer * 2 

Antifoulant * 1 

Antimonate salt * 1 

Antimony pentoxide 1314-60-9 2 

Antimony potassium oxide 29638-69-5 4 

Antimony trichloride 10025-91-9 2 

a-organic surfactants 61790-29-8 1 

Aromatic alcohol glycol ether * 2 

Aromatic aldehyde * 2 
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Aromatic ketones 224635-63-6 2 

Aromatic polyglycol ether * 1 

Barium sulfate 7727-43-7 3 

Bauxite 1318-16-7 16 

Bentonite 1302-78-9 2 

Benzene 71-43-2 3 

Benzene, C10-16, alkyl derivatives 68648-87-3 1 

Benzenecarboperoxoic acid, 1,1-dimethylethyl ester 614-45-9 1 

Benzenemethanaminium 3844-45-9 1 

Benzenesulfonic acid, C10-16-alkyl derivs., potassium salts 68584-27-0 1 

Benzoic acid 65-85-0 11 

Benzyl chloride 100-44-7 8 

Biocide component * 3 

Bis(1-methylethyl)naphthalenesulfonic acid, cyclohexylamine salt 68425-61-6 1 

Bishexamethylenetriamine penta methylene phosphonic acid 35657-77-3 1 

Bisphenol A/Epichlorohydrin resin 25068-38-6 5 

Bisphenol A/Novolac epoxy resin 28906-96-9 1 

Borate 12280-03-4 2 

Borate salts * 5 

Boric acid 10043-35-3 18 

Boric acid, potassium salt 20786-60-1 1 

Boric acid, sodium salt 1333-73-9 2 

Boric oxide 1303-86-2 1 

b-tricalcium phosphate 7758-87-4 1 

Butanedioic acid 2373-38-8 4 

Butanol 71-36-3 3 

Butyl glycidyl ether 2426-08-6 5 

Butyl lactate 138-22-7 4 

C10-C16 ethoxylated alcohol 68002-97-1 4 

C-11 to C-14 n-alkanes, mixed * 1 

C12-C14 alcohol, ethoxylated 68439-50-9 3 

Calcium carbonate 471-34-1 1 

Calcium carbonate (Limestone) 1317-65-3 9 

Calcium chloride 10043-52-4 17 

Calcium chloride, dihydrate 10035-04-8 1 

Calcium fluoride 7789-75-5 2 

Calcium hydroxide 1305-62-0 9 

Calcium hypochlorite 7778-54-3 1 

Calcium oxide 1305-78-8 6 

Calcium peroxide 1305-79-9 5 
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Carbohydrates * 3 

Carbon dioxide 124-38-9 4 

Carboxymethyl guar gum, sodium salt 39346-76-4 7 

Carboxymethyl hydroxypropyl guar 68130-15-4 11 

Cellophane 9005-81-6 2 

Cellulase 9012-54-8 7 

Cellulase enzyme * 1 

Cellulose 9004-34-6 1 

Cellulose derivative * 2 

Chloromethylnaphthalene quinoline quaternary amine 15619-48-4 3 

Chlorous ion solution * 2 

Choline chloride 67-48-1 3 

Chromates * 1 

Chromium (iii) acetate 1066-30-4 1 

Cinnamaldehyde (3-phenyl-2-propenal) 104-55-2 5 

Citric acid (2-hydroxy-1,2,3 propanetricarboxylic acid) 77-92-9 29 

Citrus terpenes 94266-47-4 11 

Coal, granular 50815-10-6 1 

Cobalt acetate 71-48-7 1 

Cocaidopropyl betaine 61789-40-0 2 

Cocamidopropylamine oxide 68155-09-9 1 

Coco bis-(2-hydroxyethyl) amine oxide 61791-47-7 1 

Cocoamidopropyl betaine 70851-07-9 1 

Cocomidopropyl dimethylamine 68140-01-2 1 

Coconut fatty acid diethanolamide 68603-42-9 1 

Collagen (Gelatin) 9000-70-8 6 

Complex alkylaryl polyo-ester * 1 

Complex aluminum salt * 2 

Complex organometallic salt * 2 

Complex substituted keto-amine 143106-84-7 1 

Complex substituted keto-amine hydrochloride * 1 

Copolymer of acrylamide and sodium acrylate 25987-30-8 1 

Copper 7440-50-8 1 

Copper iodide 7681-65-4 1 

Copper sulfate 7758-98-7 3 

Corundum (Aluminum oxide) 1302-74-5 48 

Crotonaldehyde 123-73-9 1 

Crystalline silica - cristobalite 14464-46-1 44 

Crystalline silica - quartz (SiO2) 14808-60-7 207 

Crystalline silica, tridymite 15468-32-3 2 
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Cumene 98-82-8 6 

Cupric chloride 7447-39-4 10 

Cupric chloride dihydrate 10125-13-0 7 

Cuprous chloride 7758-89-6 1 

Cured acrylic resin * 7 

Cured resin * 4 

Cured silicone rubber-polydimethylsiloxane 63148-62-9 1 

Cured urethane resin * 3 

Cyclic alkanes * 1 

Cyclohexane 110-82-7 1 

Cyclohexanone 108-94-1 1 

Decanol 112-30-1 2 

Decyl-dimethyl amine oxide 2605-79-0 4 

Dextrose monohydrate 50-99-7 1 

D-Glucitol 50-70-4 1 

Di (2-ethylhexyl) phthalate 117-81-7 3 

Di (ethylene glycol) ethyl ether acetate 112-15-2 4 

Diatomaceous earth 61790-53-2 3 

Diatomaceous earth, calcined 91053-39-3 7 

Dibromoacetonitrile 3252-43-5 1 

Dibutylaminoethanol (2-dibutylaminoethanol) 102-81-8 4 

Di-calcium silicate 10034-77-2 1 

Dicarboxylic acid * 1 

Didecyl dimethyl ammonium chloride 7173-51-5 1 

Diesel * 1 

Diesel 68334-30-5 3 

Diesel 68476-30-2 4 

Diesel 68476-34-6 43 

Diethanolamine (2,2-iminodiethanol) 111-42-2 14 

Diethylbenzene 25340-17-4 1 

Diethylene glycol 111-46-6 8 

Diethylene glycol monomethyl ether 111-77-3 4 

Diethylene triaminepenta (methylene phosphonic acid) 15827-60-8 1 

Diethylenetriamine 111-40-0 2 

Diethylenetriamine, tall oil fatty acids reaction product 61790-69-0 1 

Diisopropylnaphthalenesulfonic acid 28757-00-8 2 

Dimethyl formamide 68-12-2 5 

Dimethyl glutarate 1119-40-0 1 

Dimethyl silicone * 2 

Dioctyl sodium sulfosuccinate 577-11-7 1 
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Dipropylene glycol 25265-71-8 1 

Dipropylene glycol monomethyl ether (2-methoxymethylethoxy propanol) 34590-94-8 12 

Di-secondary-butylphenol 53964-94-6 3 

Disodium EDTA 139-33-3 1 

Disodium ethylenediaminediacetate 38011-25-5 1 

Disodium ethylenediaminetetraacetate dihydrate 6381-92-6 1 

Disodium octaborate tetrahydrate 12008-41-2 1 

Dispersing agent * 1 

d-Limonene 5989-27-5 11 

Dodecyl alcohol ammonium sulfate 32612-48-9 2 

Dodecylbenzene sulfonic acid 27176-87-0 14 

Dodecylbenzene sulfonic acid salts 42615-29-2 2 

Dodecylbenzene sulfonic acid salts 68648-81-7 7 

Dodecylbenzene sulfonic acid salts 90218-35-2 1 

Dodecylbenzenesulfonate isopropanolamine 42504-46-1 1 

Dodecylbenzenesulfonic acid, monoethanolamine salt 26836-07-7 1 

Dodecylbenzenesulphonic acid, morpholine salt 12068-08-5 1 

EDTA/Copper chelate * 2 

EO-C7-9-iso-, C8-rich alcohols 78330-19-5 5 

Epichlorohydrin 25085-99-8 5 

Epoxy resin * 5 

Erucic amidopropyl dimethyl betaine 149879-98-1 3 

Erythorbic acid 89-65-6 2 

Essential oils * 6 

Ethanaminium, n,n,n-trimethyl-2-[(1-oxo-2-propenyl)oxy]-,chloride, polymer 
with 
2-propenamide 

69418-26-4 4 

Ethanol (Ethyl alcohol) 64-17-5 36 

Ethanol, 2-(hydroxymethylamino)- 34375-28-5 1 

Ethanol, 2, 2'-(Octadecylamino) bis- 10213-78-2 1 

Ethanoldiglycine disodium salt 135-37-5 1 

Ether salt 25446-78-0 2 

Ethoxylated 4-nonylphenol (Nonyl phenol ethoxylate) 26027-38-3 9 

Ethoxylated alcohol 104780-82-7 1 

Ethoxylated alcohol 78330-21-9 2 

Ethoxylated alcohols * 3 

Ethoxylated alkyl amines * 1 

Ethoxylated amine * 1 

Ethoxylated amines 61791-44-4 1 

Ethoxylated fatty acid ester * 1 
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Ethoxylated nonionic surfactant * 1 

Ethoxylated nonyl phenol * 8 

Ethoxylated nonyl phenol 68412-54-4 10 

Ethoxylated nonyl phenol 9016-45-9 38 

Ethoxylated octyl phenol 68987-90-6 1 

Ethoxylated octyl phenol 9002-93-1 1 

Ethoxylated octyl phenol 9036-19-5 3 

Ethoxylated oleyl amine 13127-82-7 2 

Ethoxylated oleyl amine 26635-93-8 1 

Ethoxylated sorbitol esters * 1 

Ethoxylated tridecyl alcohol phosphate 9046-01-9 2 

Ethoxylated undecyl alcohol 127036-24-2 2 

Ethyl acetate 141-78-6 4 

Ethyl acetoacetate 141-97-9 1 

Ethyl octynol (1-octyn-3-ol,4-ethyl-) 5877-42-9 5 

Ethylbenzene 100-41-4 28 

Ethylene glycol (1,2-ethanediol) 107-21-1 119 

Ethylene glycol monobutyl ether (2-butoxyethanol) 111-76-2 126 

Ethylene oxide 75-21-8 1 

Ethylene oxide-nonylphenol polymer * 1 

Ethylenediaminetetraacetic acid 60-00-4 1 

Ethylene-vinyl acetate copolymer 24937-78-8 1 

Ethylhexanol (2-ethylhexanol) 104-76-7 18 

Fatty acid ester * 1 

Fatty acid, tall oil, hexa esters with sorbitol, ethoxylated 61790-90-7 1 

Fatty acids * 1 

Fatty alcohol alkoxylate * 1 

Fatty alkyl amine salt * 1 

Fatty amine carboxylates * 1 

Fatty quaternary ammonium chloride 61789-68-2 1 

Ferric chloride 7705-08-0 3 

Ferric sulfate 10028-22-5 7 

Ferrous sulfate, heptahydrate 7782-63-0 4 

Fluoroaliphatic polymeric esters * 1 

Formaldehyde 50-00-0 12 

Formaldehyde polymer * 2 

Formaldehyde, polymer with 4-(1,1-dimethyl)phenol, methyloxirane and 
oxirane 

30704-64-4 3 

Formaldehyde, polymer with 4-nonylphenol and oxirane 30846-35-6 1 

Formaldehyde, polymer with ammonia and phenol 35297-54-2 2 
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Formamide 75-12-7 5 

Formic acid 64-18-6 24 

Fumaric acid 110-17-8 8 

Furfural 98-01-1 1 

Furfuryl alcohol 98-00-0 3 

Glass fiber 65997-17-3 3 

Gluconic acid 526-95-4 1 

Glutaraldehyde 111-30-8 20 

Glycerol (1,2,3-Propanetriol, Glycerine) 56-81-5 16 

Glycol ethers * 9 

Glycol ethers 9004-77-7 4 

Glyoxal 107-22-2 3 

Glyoxylic acid 298-12-4 1 

Guar gum 9000-30-0 41 

Guar gum derivative * 12 

Haloalkyl heteropolycycle salt * 6 

Heavy aromatic distillate 68132-00-3 1 

Heavy aromatic petroleum naphtha 64742-94-5 45 

Heavy catalytic reformed petroleum naphtha 64741-68-0 10 

Hematite * 5 

Hemicellulase 9025-56-3 2 

Hexahydro-1,3,5-tris(2-hydroxyethyl)-s-triazine (Triazine) 4719-04-4 4 

Hexamethylenetetramine 100-97-0 37 

Hexanediamine 124-09-4 1 

Hexanes * 1 

Hexylene glycol 107-41-5 5 

Hydrated aluminum silicate 1332-58-7 4 

Hydrocarbon mixtures 8002-05-9 1 

Hydrocarbons * 3 

Hydrodesulfurized kerosine (petroleum) 64742-81-0 3 

Hydrodesulfurized light catalytic cracked distillate (petroleum) 68333-25-5 1 

Hydrodesulfurized middle distillate (petroleum) 64742-80-9 1 

Hydrogen chloride (Hydrochloric acid) 7647-01-0 42 

Hydrogen fluoride (Hydrofluoric acid) 7664-39-3 2 

Hydrogen peroxide 7722-84-1 4 

Hydrogen sulfide 7783-06-4 1 

Hydrotreated and hydrocracked base oil * 2 

Hydrotreated heavy naphthenic distillate 64742-52-5 3 

Hydrotreated heavy paraffinic petroleum distillates 64742-54-7 1 

Hydrotreated heavy petroleum naphtha 64742-48-9 7 
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Hydrotreated light petroleum distillates 64742-47-8 89 

Hydrotreated middle petroleum distillates 64742-46-7 3 

Hydroxyacetic acid (Glycolic acid) 79-14-1 6 

Hydroxyethylcellulose 9004-62-0 1 

Hydroxyethylethylenediaminetriacetic acid, trisodium salt 139-89-9 1 

Hydroxylamine hydrochloride 5470-11-1 1 

Hydroxypropyl guar gum 39421-75-5 2 

Hydroxysultaine * 1 

Inner salt of alkyl amines * 2 

Inorganic borate * 3 

Inorganic particulate * 1 

Inorganic salt * 1 

Inorganic salt 533-96-0 1 

Inorganic salt 7446-70-0 1 

Instant coffee purchased off the shelf * 1 

Inulin, carboxymethyl ether, sodium salt 430439-54-6 1 

Iron oxide 1332-37-2 2 

Iron oxide (Ferric oxide) 1309-37-1 18 

Iso amyl alcohol 123-51-3 1 

Iso-alkanes/n-alkanes * 10 

Isobutanol (Isobutyl alcohol) 78-83-1 4 

Isomeric aromatic ammonium salt * 1 

Isooctanol 26952-21-6 1 

Isooctyl alcohol 68526-88-0 1 

Isooctyl alcohol bottoms 68526-88-5 1 

Isopropanol (Isopropyl alcohol, Propan-2-ol) 67-63-0 274 

Isopropylamine 75-31-0 1 

Isotridecanol, ethoxylated 9043-30-5 1 

Kerosene 8008-20-6 13 

Lactic acid 10326-41-7 1 

Lactic acid 50-21-5 1 

L-Dilactide 4511-42-6 1 

Lead 7439-92-1 1 

Light aromatic solvent naphtha 64742-95-6 11 

Light catalytic cracked petroleum distillates 64741-59-9 1 

Light naphtha distillate, hydrotreated 64742-53-6 1 

Low toxicity base oils * 1 

Maghemite * 2 

Magnesium carbonate 546-93-0 1 

Magnesium chloride 7786-30-3 4 
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Magnesium hydroxide 1309-42-8 4 

Magnesium iron silicate 1317-71-1 3 

Magnesium nitrate 10377-60-3 5 

Magnesium oxide 1309-48-4 18 

Magnesium peroxide 1335-26-8 2 

Magnesium peroxide 14452-57-4 4 

Magnesium phosphide 12057-74-8 1 

Magnesium silicate 1343-88-0 3 

Magnesium silicate hydrate (talc) 14807-96-6 2 

Magnetite * 3 

Medium aliphatic solvent petroleum naphtha 64742-88-7 10 

Metal salt * 2 

Metal salt solution * 1 

Methanol (Methyl alcohol) 67-56-1 342 

Methyl isobutyl carbinol (Methyl amyl alcohol) 108-11-2 3 

Methyl salicylate 119-36-8 6 

Methyl vinyl ketone 78-94-4 2 

Methylcyclohexane 108-87-2 1 

Mica 12001-26-2 3 

Microcrystalline silica 1317-95-9 1 

Mineral * 1 

Mineral Filler * 1 

Mineral spirits (stoddard solvent) 8052-41-3 2 

Mixed titanium ortho ester complexes * 1 

Modified alkane * 1 

Modified cycloaliphatic amine adduct * 3 

Modified lignosulfonate * 1 

Monoethanolamine (Ethanolamine) 141-43-5 17 

Monoethanolamine borate 26038-87-9 1 

Morpholine 110-91-8 2 

Mullite 1302-93-8 55 

n,n-dibutylthiourea 109-46-6 1 

N,N-dimethyl-1-octadecanamine-HCl * 1 

N,N-dimethyloctadecylamine 124-28-7 3 

N,N-dimethyloctadecylamine hydrochloride 1613-17-8 2 

n,n'-Methylenebisacrylamide 110-26-9 1 

n-alkyl dimethyl benzyl ammonium chloride 139-08-2 1 

Naphthalene 91-20-3 44 

Naphthalene derivatives * 1 

Naphthalenesulphonic acid, bis (1-methylethyl)-methyl derivatives 99811-86-6 1 
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Natural asphalt 12002-43-6 1 

n-cocoamidopropyl-n,n-dimethyl-n-2-hydroxypropylsulfobetaine 68139-30-0 1 

n-dodecyl-2-pyrrolidone 2687-96-9 1 

N-heptane 142-82-5 1 

Nickel sulfate hexahydrate 10101-97-0 2 

Nitrilotriacetamide 4862-18-4 4 

Nitrilotriacetic acid 139-13-9 6 

Nitrilotriacetonitrile 7327-60-8 3 

Nitrogen 7727-37-9 9 

n-Methylpyrrolidone 872-50-4 1 

Nonane, all isomers * 1 

Non-hazardous salt * 1 

Nonionic surfactant * 1 

Nonyl phenol ethoxylate * 2 

Nonyl phenol ethoxylate 9016-45-6 2 

Nonyl phenol ethoxylate 9018-45-9 1 

Nonylphenol 25154-52-3 1 

Nonylphenol, ethoxylated and sulfated 9081-17-8 1 

N-propyl zirconate * 1 

N-tallowalkyltrimethylenediamines * 1 

Nuisance particulates * 2 

Nylon fibers 25038-54-4 2 

Octanol 111-87-5 2 

Octyltrimethylammonium bromide 57-09-0 1 

Olefinic sulfonate * 1 

Olefins * 1 

Organic acid salt * 3 

Organic acids * 1 

Organic phosphonate * 1 

Organic phosphonate salts * 1 

Organic phosphonic acid salts * 6 

Organic salt * 1 

Organic sulfur compound * 2 

Organic titanate * 2 

Organiophilic clay * 2 

Organo-metallic ammonium complex * 1 

Other inorganic compounds * 1 

Oxirane, methyl-, polymer with oxirane, mono-C10-16-alkyl ethers, 
phosphates 

68649-29-6 1 

Oxyalkylated alcohol * 6 
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Oxyalkylated alcohols 228414-35-5 1 

Oxyalkylated alkyl alcohol * 1 

Oxyalkylated alkylphenol * 1 

Oxyalkylated fatty acid * 2 

Oxyalkylated phenol * 1 

Oxyalkylated polyamine * 1 

Oxylated alcohol * 1 

Paraffin wax 8002-74-2 1 

Paraffinic naphthenic solvent * 1 

Paraffinic solvent * 5 

Paraffins * 1 

Perlite 93763-70-3 1 

Petroleum distillates * 26 

Petroleum distillates 64742-65-0 1 

Petroleum distillates 64742-97-5 1 

Petroleum distillates 68477-31-6 3 

Petroleum gas oils * 1 

Petroleum gas oils 64741-43-1 1 

Phenol 108-95-2 5 

Phenol-formaldehyde resin 9003-35-4 32 

Phosphate ester * 6 

Phosphate esters of alkyl phenyl ethoxylate 68412-53-3 1 

Phosphine * 1 

Phosphonic acid * 1 

Phosphonic acid 129828-36-0 1 

Phosphonic acid 13598-36-2 3 

Phosphonic acid (dimethlamino(methylene)) 29712-30-9 1 

Phosphonic acid, [nitrilotris(methylene)]tris-, pentasodium salt 2235-43-0 1 

Phosphoric acid 7664-38-2 7 

Phosphoric acid ammonium salt * 1 

Phosphoric acid, mixed decyl, octyl and ethyl esters 68412-60-2 3 

Phosphorous acid 10294-56-1 1 

Phthalic anhydride 85-44-9 2 

Pine oil 8002-09-3 5 

Plasticizer * 1 

Poly(oxy-1,2-ethanediyl) 24938-91-8 1 

Poly(oxy-1,2-ethanediyl), alpha-(4-nonylphenyl)-omega-hydroxy-, branched 
(Nonylphenol ethoxylate) 

127087-87-0 3 

Poly(oxy-1,2-ethanediyl), alpha-hydro-omega-hydroxy 65545-80-4 1 

Poly(oxy-1,2-ethanediyl), alpha-sulfo-omega-(hexyloxy)-, ammonium salt 63428-86-4 3 
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Poly(oxy-1,2-ethanediyl),a-(nonylphenyl)-w-hydroxy-, phosphate 51811-79-1 1 

Poly-(oxy-1,2-ethanediyl)-alpha-undecyl-omega-hydroxy 34398-01-1 6 

Poly(sodium-p-styrenesulfonate) 25704-18-1 1 

Poly(vinyl alcohol) 25213-24-5 2 

Polyacrylamides 9003-05-8 2 

Polyacrylamides * 1 

Polyacrylate * 1 

Polyamine * 2 

Polyanionic cellulose * 2 

Polyepichlorohydrin, trimethylamine quaternized 51838-31-4 1 

Polyetheramine 9046-10-0 3 

Polyether-modified trisiloxane 27306-78-1 1 

Polyethylene glycol 25322-68-3 20 

Polyethylene glycol ester with tall oil fatty acid 9005-02-1 1 

Polyethylene polyammonium salt 68603-67-8 2 

Polyethylene-polypropylene glycol 9003-11-6 5 

Polylactide resin * 3 

Polyoxyalkylenes * 1 

Polyoxyethylene castor oil 61791-12-6 1 

Polyphosphoric acid, esters with triethanolamine, sodium salts 68131-72-6 1 

Polypropylene glycol 25322-69-4 1 

Polysaccharide * 20 

Polyvinyl alcohol * 1 

Polyvinyl alcohol 9002-89-5 2 

Polyvinyl alcohol/polyvinylacetate copolymer * 1 

Potassium acetate 127-08-2 1 

Potassium carbonate 584-08-7 12 

Potassium chloride 7447-40-7 29 

Potassium formate 590-29-4 3 

Potassium hydroxide 1310-58-3 25 

Potassium iodide 7681-11-0 6 

Potassium metaborate 13709-94-9 3 

Potassium metaborate 16481-66-6 3 

Potassium oxide 12136-45-7 1 

Potassium pentaborate * 1 

Potassium persulfate 7727-21-1 9 

Propanol (Propyl alcohol) 71-23-8 18 

Propanol, [2(2-methoxy-methylethoxy) methylethoxyl] 20324-33-8 1 

Propargyl alcohol (2-propyn-1-ol) 107-19-7 46 

Propylene carbonate (1,3-dioxolan-2-one, methyl-) 108-32-7 2 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Propylene glycol (1,2-propanediol) 57-55-6 18 

Propylene oxide 75-56-9 1 

Propylene pentamer 15220-87-8 1 

p-Xylene 106-42-3 1 

Pyridinium, 1-(phenylmethyl)-, ethyl methyl derivatives, chlorides 68909-18-2 9 

Pyrogenic silica 112945-52-5 3 

Quaternary amine compounds * 3 

Quaternary amine compounds 61789-18-2 1 

Quaternary ammonium compounds * 9 

Quaternary ammonium compounds 19277-88-4 1 

Quaternary ammonium compounds 68989-00-4 1 

Quaternary ammonium compounds 8030-78-2 1 

Quaternary ammonium compounds, dicoco alkyldimethyl, chlorides 61789-77-3 2 

Quaternary ammonium salts * 2 

Quaternary compound * 1 

Quaternary salt * 2 

Quaternized alkyl nitrogenated compound 68391-11-7 2 

Rafinnates (petroleum), sorption process 64741-85-1 2 

Residues (petroleum), catalytic reformer fractionator 64741-67-9 10 

Resin 8050-09-7 2 

Rutile 1317-80-2 2 

Salt of phosphate ester * 3 

Salt of phosphono-methylated diamine * 1 

Salts of oxyalkylated fatty amines 68551-33-7 1 

Secondary alcohol * 7 

Silica (Silicon dioxide) 7631-86-9 47 

Silica, amorphous * 3 

Silica, amorphous precipitated 67762-90-7 1 

Silicon carboxylate 681-84-5 1 

Silicon dioxide (Fused silica) 60676-86-0 7 

Silicone emulsion * 1 

Sodium (C14-16) olefin sulfonate 68439-57-6 4 

Sodium 2-ethylhexyl sulfate 126-92-1 1 

Sodium acetate 127-09-3 6 

Sodium acid pyrophosphate 7758-16-9 5 

Sodium alkyl diphenyl oxide sulfonate 28519-02-0 1 

Sodium aluminate 1302-42-7 1 

Sodium aluminum phosphate 7785-88-8 1 

Sodium bicarbonate (Sodium hydrogen carbonate) 144-55-8 10 

Sodium bisulfite 7631-90-5 6 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Sodium bromate 7789-38-0 10 

Sodium bromide 7647-15-6 1 

Sodium carbonate 497-19-8 14 

Sodium chlorate 7775-09-9 1 

Sodium chloride 7647-14-5 48 

Sodium chlorite 7758-19-2 8 

Sodium cocaminopropionate 68608-68-4 2 

Sodium diacetate 126-96-5 2 

Sodium erythorbate 6381-77-7 4 

Sodium glycolate 2836-32-0 2 

Sodium hydroxide (Caustic soda) 1310-73-2 80 

Sodium hypochlorite 7681-52-9 14 

Sodium lauryl-ether sulfate 68891-38-3 3 

Sodium metabisulfite 7681-57-4 1 

Sodium metaborate 7775-19-1 2 

Sodium metaborate tetrahydrate 35585-58-1 6 

Sodium metasilicate, anhydrous 6834-92-0 2 

Sodium nitrite 7632-00-0 1 

Sodium oxide (Na2O) 1313-59-3 1 

Sodium perborate 1113-47-9 1 

Sodium perborate 7632-04-4 1 

Sodium perborate tetrahydrate 10486-00-7 4 

Sodium persulfate 7775-27-1 6 

Sodium phosphate * 2 

Sodium polyphosphate 68915-31-1 1 

Sodium salicylate 54-21-7 1 

Sodium silicate 1344-09-8 2 

Sodium sulfate 7757-82-6 7 

Sodium tetraborate 1330-43-4 7 

Sodium tetraborate decahydrate 1303-96-4 10 

Sodium thiosulfate 7772-98-7 10 

Sodium thiosulfate pentahydrate 10102-17-7 3 

Sodium trichloroacetate 650-51-1 1 

Sodium tripolyphosphate 7758-29-4 2 

Sodium xylene sulfonate 1300-72-7 3 

Sodium zirconium lactate 174206-15-6 1 

Solvent refined heavy naphthenic petroleum distillates 64741-96-4 1 

Sorbitan monooleate 1338-43-8 1 

Stabilized aqueous chlorine dioxide 10049-04-4 1 

Stannous chloride 7772-99-8 1 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Stannous chloride dihydrate 10025-69-1 6 

Starch 9005-25-8 5 

Steam cracked distillate, cyclodiene dimer, dicyclopentadiene polymer 68131-87-3 1 

Steam-cracked petroleum distillates 64742-91-2 6 

Straight run middle petroleum distillates 64741-44-2 5 

Substituted alcohol * 2 

Substituted alkene * 1 

Substituted alkylamine * 2 

Sucrose 57-50-1 1 

Sulfamic acid 5329-14-6 6 

Sulfate * 1 

Sulfonate acids * 1 

Sulfonate surfactants * 1 

Sulfonic acid salts * 1 

Sulfonic acids, petroleum 61789-85-3 1 

Sulfur compound * 1 

Sulfuric acid 7664-93-9 9 

Sulfuric acid, monodecyl ester, sodium salt 142-87-0 2 

Sulfuric acid, monooctyl ester, sodium salt 142-31-4 2 

Surfactants * 13 

Sweetened middle distillate 64741-86-2 1 

Synthetic organic polymer 9051-89-2 2 

Tall oil (Fatty acids) 61790-12-3 4 

Tall oil, compound with diethanolamine 68092-28-4 1 

Tallow soap * 2 

Tar bases, quinoline derivatives, benzyl chloride-quaternized 72480-70-7 5 

Tergitol 68439-51-0 1 

Terpene hydrocarbon byproducts 68956-56-9 3 

Terpenes * 1 

Terpenes and terpenoids, sweet orange-oil 68647-72-3 2 

Terpineol 8000-41-7 1 

Tert-butyl hydroperoxide 75-91-2 6 

Tetra-calcium-alumino-ferrite 12068-35-8 1 

Tetraethylene glycol 112-60-7 1 

Tetraethylenepentamine 112-57-2 2 

Tetrahydro-3,5-dimethyl-2H-1,3,5-thiadiazine-2-thione (Dazomet) 533-74-4 13 

Tetrakis (hydroxymethyl) phosphonium sulfate 55566-30-8 12 

Tetramethyl ammonium chloride 75-57-0 14 

Tetrasodium 1-hydroxyethylidene-1,1-diphosphonic acid 3794-83-0 1 

Tetrasodium ethylenediaminetetraacetate 64-02-8 10 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Thiocyanate sodium 540-72-7 1 

Thioglycolic acid 68-11-1 6 

Thiourea 62-56-6 9 

Thiourea polymer 68527-49-1 3 

Titanium complex * 1 

Titanium oxide 13463-67-7 19 

Titanium, isopropoxy (triethanolaminate) 74665-17-1 2 

Toluene 108-88-3 29 

Treated ammonium chloride (with anti-caking agent a or b) 12125-02-9 1 

Tributyl tetradecyl phosphonium chloride 81741-28-8 5 

Tri-calcium silicate 12168-85-3 1 

Tridecyl alcohol 112-70-9 1 

Triethanolamine (2,2,2-nitrilotriethanol) 102-71-6 21 

Triethanolamine polyphosphate ester 68131-71-5 3 

Triethanolamine titanate 36673-16-2 1 

Triethanolamine zirconate 101033-44-7 6 

Triethanolamine zirconium chelate * 1 

Triethyl citrate 77-93-0 1 

Triethyl phosphate 78-40-0 1 

Triethylene glycol 112-27-6 3 

Triisopropanolamine 122-20-3 5 

Trimethylammonium chloride 593-81-7 1 

Trimethylbenzene 25551-13-7 5 

Trimethyloctadecylammonium (1-octadecanaminium, N,N,N-trimethyl-, 
chloride) 

112-03-8 6 

Tris(hydroxymethyl)aminomethane 77-86-1 1 

Trisodium ethylenediaminetetraacetate 150-38-9 1 

Trisodium ethylenediaminetriacetate 19019-43-3 1 

Trisodium nitrilotriacetate 18662-53-8 8 

Trisodium nitrilotriacetate (Nitrilotriacetic acid, trisodium salt monohydrate) 5064-31-3 9 

Trisodium ortho phosphate 7601-54-9 1 

Trisodium phosphate dodecahydrate 10101-89-0 1 

Ulexite 1319-33-1 1 

Urea 57-13-6 3 

Wall material * 1 

Walnut hulls * 2 

White mineral oil 8042-47-5 8 

Xanthan gum 11138-66-2 6 

Xylene 1330-20-7 44 

Zinc chloride 7646-85-7 1 
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Table 1. Chemicals Used in Hydraulic Fracturing 

Chemical Component 
Chemical Abstract  

Service Number 
Number of Products 
Containing Chemical 

Zinc oxide 1314-13-2 2 

Zirconium complex * 10 

Zirconium dichloride oxide 7699-43-6 1 

Zirconium oxide sulfate 62010-10-0 2 

Zirconium sodium hydroxy lactate complex (Sodium zirconium lactate) 113184-20-6 2 

Source: US HR, 2011 
* Indicates  no CAS number assigned 
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Appendix J  
Groundwater Basin Data for Study Regions 1 through 6 

Study Region 1 

The 72 oil and gas fields within Study Region 1 are listed alphabetically in Table J-1, which also indicates 
whether a groundwater basin or subbasin overlies an oil and gas field.  

On Table J-2, the groundwater basins within Study Region 1 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the 
Monterey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking. Very few of the 138 ground-
water basins or subbasins within Study Region 1 overlie the Monterey Formation or its plays.  

Table J-3 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 1.  

Table J-1. Summary of Oil and Gas Fields – Study Region 1 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

1 Alondra (Abd) Los Angeles yes 

2 Anaheim (Abd) Orange yes 

3 Bandini  Los Angeles yes 

4 Belmont Offshore  Los Angeles no 

5 Beverly Hills Los Angeles yes 

6 Boyle Heights (Abd) Los Angeles yes 

7 Brea-Olinda Los Angeles & Orange yes 

8 Buena Park, East (Abd) Orange yes 

9 Buena Park, West (Abd) Orange yes 

10 Cheviot Hills Los Angeles yes 

11 Chino-Soquel San Bernardino no 

12 Coyote, East Orange yes 

13 Coyote, West (Abd) Orange & Los Angeles yes 

14 Cristianitos Creek (Abd) Orange no 

15 Desert Hot Springs (Geothermal) Riverside & San Bernardino yes 

16 Dominguez Los Angeles yes 

17 El Segundo Los Angeles yes 

18 Esperanza Orange yes 

19 Gaffey (Abd) Los Angeles yes 

20 Hot Mineral Spa Riverside yes 

21 Howard Townsite Los Angeles yes 

22 Huntington Beach Orange no 

23 Hyperion Los Angeles yes 

24 Inglewood Los Angeles yes 

25 Kraemer (Abd) Orange yes 

26 Kraemer, Northeast (Abd) Orange yes 
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Table J-1. Summary of Oil and Gas Fields – Study Region 1 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

27 Kraemer, West (Abd) Orange yes 

28 La Mirada (Abd) Los Angeles yes 

29 Lapworth (Abd) Los Angeles yes 

30 Las Cienegas  Los Angeles yes 

31 Lawndale Los Angeles yes 

32 Leffingwell (Abd) Los Angeles yes 

33 Long Beach (NW Ext) Los Angeles yes 

34 Long Beach (Old Area) Los Angeles yes 

35 Long Beach Airport Los Angeles yes 

36 Los Angeles City Los Angeles yes 

37 Los Angeles Downtown Los Angeles yes 

38 Los Angeles, East Los Angeles yes 

39 Mahala San Bernardino & Riverside yes 

40 Montebello Los Angeles yes 

41 Newgate Los Angeles yes 

42 Newport (Abd) Orange yes 

43 Newport, West Orange yes 

44 Olive Orange yes 

45 Playa Del Rey Los Angeles yes 

46 Potrero (Abd) Los Angeles yes 

47 Prado-Corona Riverside yes 

48 Richfield Orange yes 

49 Rosecrans Los Angeles yes 

50 Rosecrans, East Los Angeles yes 

51 Rosecrans, South Los Angeles yes 

52 Rowland (Abd) Los Angeles yes 

53 Salt Lake Los Angeles yes 

54 Salt Lake, South Los Angeles yes 

55 San Clemente (Abd) Orange no 

56 San Vicente Los Angeles yes 

57 Sansinena Orange & Los Angeles yes 

58 Santa Fe Springs Los Angeles yes 

59 Sawtelle Los Angeles yes 

60 Seal Beach Orange & Los Angeles yes 

61 Sherman (Abd) Los Angeles yes 

62 Sunset Beach (Abd) Orange yes 

63 Talbert (Abd) Orange yes 

64 Torrance Los Angeles yes 

65 Turnbull (Abd) Los Angeles yes 

66 Union Station Los Angeles yes 

67 Venice Beach (Abd) Los Angeles yes 
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Table J-1. Summary of Oil and Gas Fields – Study Region 1 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

68 Walnut Los Angeles yes 

69 Whittier Los Angeles yes 

70 Whittier Heights, North (Abd) Los Angeles yes 

71 Wilmington Los Angeles yes 

72 Yorba Linda Orange yes 

1 - Abd=Abandoned 

 

Table J-2. Summary of Groundwater Basins – Region 1 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground- 
water  
Usage 
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Los Angeles Acton Valley — 4-5 N  Y N 1,540 very low 

Antelope Valley — 6-44 N  Y N 90,000 high 

Coastal Plain of 
Los Angeles 

Central 4-11.04 Y 3, 5, 6, 13, 16, 21, 
24, 28, 30, 32, 34, 35, 
36, 37, 38, 40, 41, 46, 
49, 50, 53, 54, 56, 57, 

58, 60, 66, 69 

Y Y 197,387 high 

Hollywood 4-11.02 Y 53, 56, 61 Y Y 1,800 very low 

Santa Monica 4-11.01 Y 5, 10, 24, 45, 56, 59, 67 Y Y 3,500 high 

West Coast 4-11.03 Y 1, 16, 17, 19, 21, 23, 
24, 31, 33, 45, 46, 49, 

50, 51, 60, 64, 71 

Y Y 43,920 medium 

El Mirage Valley — 6-43 N  Y N 5,300 medium 

Malibu Valley — 4-22 N  Y N 0 very low 

Middle Mojave 
River Valley 

— 6-41 N  N N 30,000 low 

Raymond — 4-23 N  Y N 59,000 medium 

Russell Valley — 4-20 N  Y N 600 very low 

San Fernando 
Valley 

— 4-12 N   Y N 108,500 medium 

San Gabriel 
Valley 

— 4-13 Y 29, 40, 52, 65,  
68, 69, 70 

Y Y 218,696 high 

Thousand Oaks 
Area 

— 4-19 N   Y N 242 very low 

Orange Coastal Plain of 
Orange County 

— 8-1 Y 2, 7, 8, 9, 12, 13, 18, 
22, 25, 26, 27, 42, 43, 

44, 48, 57, 60, 62, 63, 72 

Y Y 342,000 medium 

San Juan Valley — 9-1 N   Y N 5,500 low 

San Mateo 
Valley 

— 9-2 N   Y N 0 very low 

Riverside Arroyo Seco 
Valley 

— 7-37 N   N N 28 very low 

 Buck Ridge Fault 
Valley 

— 7-54 N   N N 0 very low 

 Cadiz Valley — 7-7 N   N N 58 very low 

 Cahuilla Valley — 9-6 N   N N 2,115 medium 

 Calzona Valley — 7-41 N   N N 1,090 very low 

 Chocolate Valley — 7-32 N   N N 0 very low 
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Table J-2. Summary of Groundwater Basins – Region 1 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground- 
water  
Usage 
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Riverside 
(continued) 

Chuckwalla 
Valley 

— 7-5 N   N N 5,959 low 

Coachella Valley Desert Hot 
Springs 

7-21.03 Y 15 N N 2,500 low 

 Indio 7-21.01 N   N N 200,979 medium 

 Mission Creek 7-21.02 Y 15 N N 12,500 medium 

 San Gorgonio 
Pass 

7-21.04 N   N N 15,909 medium 

 Collins Valley — 7-55 N   N N 6 very low 

 Dale Valley — 7-9 N   N N 1,500 very low 

 East Salton Sea — 7-33 Y 20 N N 0 very low 

 Elsinore — 8-4 N   N N 5,872 high 

 Hemet Lake 
Valley 

— 8-6 N   N N 5 very low 

Hexie Mountain 
Area 

— 7-53 N   N N 0 very low 

Joshua Tree — 7-62 N   N N 773 very low 

Lost Horse 
Valley 

— 7-51 N   N N 0 very low 

Ocotillo-Clark 
Valley 

— 7-25 N   N N 3,300 low 

Orocopia Valley — 7-31 N   N N 957 very low 

Palo Verde Mesa — 7-39 N   N N 3,710 low 

Palo Verde 
Valley 

— 7-38 N   N N 3,472 low 

Pinto Valley — 7-6 N   N N 0 very low 

Quien Sabe 
Point Valley 

— 7-40 N   N N 1 very low 

Rice Valley — 7-4 N   N N 4 very low 

San Jacinto — 8-5 N   N N 91,842 high 

Temecula Valley — 9-5 N   N N 3,365 high 

Terwilliger 
Valley 

— 7-26 N   N N 2,000 very low 

Upper Santa Ana 
Valley 

Temescal 8-2.09 Y 47 Y N 22,024 medium 

Vandeventer 
Flat 

— 7-63 N   N N 16 very low 

Vidal Valley — 7-42 N   N N 6 very low 

Ward Valley — 7-3 N   N N 94 very low 

Warren Valley — 7-12 N   N N 3,180 medium 

San Bernardino Ames Valley — 7-16 N   N N 713 very low 

 Antelope Valley — 6-44 N   Y N 90,000 high 

 Avawatz Valley — 6-26 N   N N 0 very low 

 Bear Valley — 8-9 N   N N 3,500 medium 

 Bessemer Valley — 7-15 N   N N 0 very low 

 Bicycle Valley — 6-25 N   N N 0 very low 

 Big Meadows 
Valley 

— 8-7 N   N N 3 very low 

 Bristol Valley — 7-8 N   N N 5,000 low 
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Table J-2. Summary of Groundwater Basins – Region 1 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground- 
water  
Usage 
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

San Bernardino 
(continued) 

Broadwell Valley — 6-32 N   N N 65 very low 

 Brown Mountain 
Valley 

— 6-76 N   N N 0 very low 

 Cadiz Valley — 7-7 N   N N 58 very low 

 Cady Fault Area — 6-90 N   N N 0 very low 

 California Valley — 6-79 N   N N 0 very low 

 Calzona Valley — 7-41 N   N N 1,090 very low 

 Caves Canyon 
Valley 

— 6-38 N   N N 0 very low 

 Chemehuevi 
Valley 

— 7-43 N   N N 94 very low 

 Coachella Valley Mission Creek 7-21.02 Y 15 N N 12,500 medium 

 Copper 
Mountain Valley 

— 7-11 N   N N 561 very low 

 Coyote Lake 
Valley 

— 6-37 N   N N 102 very low 

 Cronise Valley — 6-35 N   N N 0 very low 

 Cuddeback 
Valley 

— 6-50 N   N N 240 very low 

 Dale Valley — 7-9 N   N N 1,500 very low 

 Deadman Valley Deadman Lake 7-13.01 N   N N 4 very low 

 Surprise Spring 7-13.02 N   N N 31 very low 

 Denning Spring 
Valley 

— 6-78 N   N N 0 very low 

 El Mirage Valley — 6-43 N   Y N 5,300 medium 

 Fenner Valley — 7-2 N   N N 112 very low 

 Fremont Valley — 6-46 N   N N 4,584 low 

 Goldstone Valley — 6-48 N   N N 0 very low 

 Grass Valley — 6-77 N   N N 0 very low 

 Harper Valley — 6-47 N   N N 10,000 low 

 Helendale Fault 
Valley 

— 7-48 N   N N 6 very low 

 Hexie Mountain 
Area 

— 7-53 N   N N 0 very low 

 Indian Wells 
Valley 

— 6-54 N   N N 24,000 medium 

 Iron Ridge Area — 7-50 N   N N 0 very low 

 Ivanpah Valley — 6-30 N   N N 89 very low 

 Johnson Valley Upper Johnson 
Valley 

7-18.02 N   N N 0 very low 

 Soggy Lake 7-18.01 N   N N 248 very low 

 Joshua Tree — 7-62 N   N N 773 very low 

 Kane Wash Area — 6-89 N   N N 0 very low 

 Kelso Valley — 6-31 N   N N 83 very low 

 Lanfair Valley — 7-1 N   N N 122 very low 

 Langford Valley Irwin 6-36.02 N   N N 0 very low 

 Langford Valley Langford Well 
Lake 

6-36.01 N   N N 0 very low 
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Table J-2. Summary of Groundwater Basins – Region 1 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground- 
water  
Usage 
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

San Bernardino 
(continued) 

Lavic Valley — 7-14 N   N N 0 very low 

 Leach Valley — 6-27 N   N N 0 very low 

 Lost Horse 
Valley 

— 7-51 N   N N 0 very low 

 Lost Lake Valley — 6-71 N   N N 0 very low 

 Lower Kingston 
Valley 

— 6-21 N   N N 0 very low 

 Lower Mojave 
River Valley 

— 6-40 N   N N 31,374 medium 

 Lucerne Valley — 7-19 N   N N 10,000 low 

 Means Valley — 7-17 N   N N 26 very low 

 Mesquite Valley — 6-29 N   N N 1,675 very low 

 Middle 
Amargosa Valley 

— 6-20 N   N N 120 very low 

 Middle Mojave 
River Valley 

— 6-41 N   N N 30,000 low 

 Morongo Valley — 7-20 N   N N 654 very low 

 Needles Valley — 7-44 N   N N 2,500 low 

 Owl Lake Valley — 6-88 N   N N 0 very low 

 Panamint Valley — 6-58 N   N N 10 very low 

 Pilot Knob Valley — 6-51 N   N N 0 very low 

 Pinto Valley — 7-6 N   N N 0 very low 

 Pipes Canyon 
Fault Valley 

— 7-49 N   N N 3 very low 

 Piute Valley — 7-45 N   N N 96 very low 

 Red Pass Valley — 6-24 N   N N 0 very low 

 Rice Valley — 7-4 N   N N 4 very low 

 Riggs Valley — 6-23 N   N N 0 very low 

 Salt Wells Valley — 6-53 N   N N 0 very low 

 Searles Valley — 6-52 N   N N 400 very low 

 Seven Oaks 
Valley 

— 8-8 N   N N 0 very low 

 Silver Lake 
Valley 

— 6-34 N   N N 0 very low 

 Soda Lake Valley — 6-33 N   N N 94 very low 

 Superior Valley — 6-49 N   N N 0 very low 

 Twentynine 
Palms Valley 

— 7-10 N   N N 4,026 low 

 Upper Kingston 
Valley 

— 6-22 N   N N 7,500 very low 

 Upper Mojave 
River Valley 

— 6-42 N   N N 66,748 high 
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Table J-2. Summary of Groundwater Basins – Region 1 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground- 
water  
Usage 
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

San Bernardino 
(continued) 

Upper Santa  
Ana Valley 

Bunker Hill 8-2.06 N   Y N 32,550 high 

 Cajon 8-2.05 N   Y N 33 very low 

 Chino 8-2.01 Y 39, 47 Y N 169,488 high 

 Cucamonga 8-2.02 N   Y N 14,400 medium 

Rialto-Colton 8-2.04 N   Y N 12,000 medium 

 Riverside-
Arlington 

8-2.03 N   N N 49,148 high 

 San Timoteo 8-2.08 N   N N 6,310 medium 

 Yucaipa 8-2.07 N   N N 8,270 medium 

 Vidal Valley — 7-42 N   N N 6 very low 

 Ward Valley — 7-3 N   N N 94 very low 

 Warren Valley — 7-12 N   N N 3,180 medium 

 Wingate Valley — 6-19 N   N N 0 very low 

 

Table J-3. Details of Freshwater and Hydrocarbon Zones – Region 1 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to 
Hydrocarbon 

Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 

Hydro-
carbon  

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Los Angeles Alondra (Abd) 1           20,000 21,000 N 

 Bandini 3   1,100 4,200 8,600 3,100 11,000-32,000   N 

 Belmont 
Offshore 

4   2,100 3,700 6,100 1,600       

 Beverly Hills 5   500 2,500 4,500 2,000 15,000-26,000 21,500-34,000 N 

 Boyle Heights 
(Abd) 

6           25,000   N 

 Brea-Olinda 7 0 1,300 1,200 5,000 0 9,000   N 

 Cheviot Hills 10   500 4,800 8,800 4,300   15,100-25,700 N 

 Coyote, West 
(Abd) 

13           13,010-28,502   N 

 Dominguez 16 1,500 2,600 3,950 7,050 1,350 24,100-32,400   N 

 El Segundo 17 1,400 1,600 1,490 7,300 0 1,200-21,400   Y 

 Gaffey (Abd) 19   600 1,500   900 25,650   N 

 Howard Townsite 21                 

 Hyperion 23   8,40 6,500 7,025 5,660 13,694   N 

 Inglewood 24   3,50 9,50 9,000 6,00 3,424-34,200 30,100-41,000 N 

 La Mirada (Abd) 28           4,104   Y 

 Lapworth (Abd) 29           513   Y 

 Las Cienagas 30   400 2,500 4,150 2,100 17,100-26,500 22,440 N 

 Lawndale 31           20,500   N 

 Leffingwell (Abd) 32                 

 Long Beach  
(NW Ext) 

33   2,500 4,040 5,230 1,540 27,388-30,812   N 
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Table J-3. Details of Freshwater and Hydrocarbon Zones – Region 1 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to 
Hydrocarbon 

Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 

Hydro-
carbon  

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Los Angeles 
(continued) 

Long Beach  
(Old Area) 

34   1,800 2,000 8,200 200 27,700 28,750-28,760 N 

 Long Beach 
Airport 

35   2,100 8,200 9,400 6,100 22,253   N 

 Los Angeles City 36   150 0 1,750   1,000-3,400   Y 

 Los Angeles 
Downtown 

37   300 2,000 5,900 1,700 14,721-23,452 24,876 N 

 Los Angeles, East 38   2,000 8,100 8,900 6,100 23,109-23,965   N 

 Montebello 40   1,600 2,200 7,650 600 14,037-17,118 20,542-25,677 N 

 Newgate 41   1,700 7,700   6,000 15,390-24,795   N 

 Playa Del Rey 45           15,821 22,000 N 

 Potrero (Abd) 46             7530-30,300 Y 

 Rosecrans 49 2,000 2,400 3,750 9,100 1,350 26,300-33,300 29,300-34,300 N 

 Rosecrans, East 50 2,000 2,400 5,800 7,500 3,400       

 Rosecrans, South 51 2,000 2,400 6,200 8,600 3,800 26,676-30,420   N 

 Rowland (Abd) 52                 

 Salt Lake 53   250 1,000 3,300 750 7,190   Y 

 Salt Lake, South 54   250 1,000 2,500 750 24,282-27,360   N 

 San Vicente 56   250 2,000 4,200 1,750 24,300-28,850 27,750-30,650 N 

 Sansinena 57           20,500-24,400 22,500 N 

 Santa Fe Springs 58   1,000 2,000 9,100 1,000 3420-28,500 7500-31,200 Y 

 Sawtelle 59   500 9,500 10,500 9,000 16,370 26270 N 

 Seal Beach 60           10,300-33,038 20,600-31,645 N 

 Sherman (Abd) 61           11,127-11,983   N 

 Torrance 64 1,550 1,770 2,800 4,200 1,030 22,310-26,635 23,300-27,435 N 

 Turnbull (Abd) 65           2200-2600   Y 

 Union Station 66           39,353-41,064   N 

 Venice Beach 
(Abd) 

67                 

 Walnut 68   400 1,200 1,400 800       

 Whittier 69   1,250 900   0 3762-17,632 4615-19,240 Y 

 Whittier Heights, 
North (Abd) 

70                 

 Wilmington 71   1,600 2,200 5,850 600 26,000-34,250 28,000-43,000 N 

Orange Anaheim (Abd) 2                 

 Brea-Olinda 7 0 1,300 1,200 5,000 0 9,000   N 

 Buena Park, East 
(Abd) 

8           13,700-17,100   N 

 Buena Park, 
West (Abd) 

9                 

 Coyote, East 12           10,956-20,542   N 

 Coyote, West 
(Abd) 

13           13,010-28,502   N 

 Cristianitos 
Creek (Abd) 

14           3,200   Y 
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Table J-3. Details of Freshwater and Hydrocarbon Zones – Region 1 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to 
Hydrocarbon 

Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 

Hydro-
carbon  

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Orange 
(continued) 

Esperanza 18           1,763   Y 

 Huntington 
Beach 

22 1,000 2,400 1,800 4,600 0 20,450-30,280   N 

 Kraemer (Abd) 25           3,420-7,200   Y 

 Kraemer, 
Northeast (Abd) 

26                 

 Kraemer, West 
(Abd) 

27           3700   Y 

 Newport (Abd) 42                 

 Newport, West 43 0 1,300 1,400 5,300 100 5,130-28,000   Y 

 Olive 44   1,700 4,900 5,100 3,200 2,400   Y 

 Richfield 48 800 3,200 2,000 7,950 0 6,044-6,567 6,609-10,926 Y 

 San Clemente 
(Abd) 

55           15,000 16,140 N 

 Sansinena 57           20,500-24,400 22,500 N 

 Seal Beach 60           10,300-33,038 20,600-31,645 N 

 Sunset Beach 
(Abd) 

62           19,686-22,253   N 

 Talbert (Abd) 63           14,200   N 

Yorba Linda 72           1,100-1,420   Y 

Riverside Desert Hot Springs 
(Geothermal) 

15                 

Hot Mineral Spa 20                 

Mahala 39           5,000-24,000 24,000 N 

Prado-Corona  47           11,555   N 

San Bernardino Chino-Soquel 11           17,100   N 

Desert Hot Springs 
(Geothermal) 

15                 

Mahala 39                 

Prado-Corona  47           11,555   N 

1 - Range provided, where available 
2 - Negative numbers may be the result of using average depths and ranges, therefore are considered to be zero 
3 - Abd= Abandoned 
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Study Region 2 

The 72 oil and gas fields within Study Region 2 are listed alphabetically in Table J-4, which also indicates 
whether a groundwater basin or subbasin overlies the field.  

In Table J-5, the groundwater basins within Study Region 2 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the Mon-
terey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking.  All but one of the 27 
groundwater basins or subbasins within Study Region 2 overlie the Monterey Formation and about one 
third overlie its plays. Eleven of the basins or subbasins overlie oil and gas fields.  

Table J-6 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 2.  

Table J-4. Summary of Oil and Gas Fields – Study Region 2 

Oil and Gas Field Name County 
Groundwater basinjd overlies  

oil and gas field? 

1 Aliso Canyon Los Angeles yes 

2 Bardsdale Ventura yes 

3 Big Mountain Ventura no 

4 Bouquet Canyon (Abd) Los Angeles yes 

5 Cabrillo Ventura yes 

6 Canada Larga Ventura no 

7 Canton Creek (Abd) Los Angeles no 

8 Carpenteria Offshore (Abd) Santa Barbara no 

9 Cascade Los Angeles yes 

10 Castaic Hills Los Angeles yes 

11 Castaic Junction  (Abd) Los Angeles yes 

12 Chaffee Canyon Ventura no 

13 Charlie Canyon (Abd) Los Angeles yes 

14 Conejo (Abd) Ventura yes 

15 Del Valle Los Angeles & Ventura yes 

16 El Rio  (Abd) Ventura yes 

17 Eureka Canyon Ventura yes 

18 Fillmore Ventura yes 

19 Hasley Canyon Los Angeles yes 

20 Holser Ventura no 

21 Honor Rancho Los Angeles yes 

22 Hopper Canyon Ventura no 

23 Horse Meadows (Abd) Los Angeles yes 

24 Las Llajas Los Angeles no 

25 Las Posas Ventura yes 

26 Long Canyon (Abd) Ventura yes 

27 Lyon Canyon (Abd) Los Angeles yes 

28 Mission  (Abd) Los Angeles yes 

29 Montalvo, West Ventura yes 
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Table J-4. Summary of Oil and Gas Fields – Study Region 2 

Oil and Gas Field Name County 
Groundwater basinjd overlies  

oil and gas field? 

30 Montalvo, West (Offshore) Ventura no 

31 Moorpark (Abd) Ventura yes 

32 Moorpark West Ventura yes 

33 Newhall Los Angeles yes 

34 Newhall-Potrero Los Angeles yes 

35 Oak Canyon Los Angeles yes 

36 Oak Park Ventura yes 

37 Oakridge Ventura no 

38 Oakview (ABD) Ventura yes 

39 Oat Mountain Los Angeles no 

40 Ojai Ventura yes 

41 Oxnard Ventura yes 

42 Pacoima Los Angeles yes 

43 Piru (Abd) Ventura no 

44 Piru Creek (Abd) Ventura yes 

45 Placerita Los Angeles yes 

46 Ramona Los Angeles & Ventura no 

47 Ramona, North Los Angeles & Ventura no 

48 Rincon Ventura no 

49 Rincon Creek (Abd) Ventura yes 

50 San Miguelito Ventura yes 

51 Santa Clara Avenue Ventura yes 

52 Santa Paula Ventura yes 

53 Santa Susana Ventura no 

54 Saticoy Ventura yes 

55 Saugus (Abd) Los Angeles yes 

56 Sespe Ventura no 

57 Shiells Canyon Ventura yes 

58 Simi Ventura yes 

59 Somis (Abd) Ventura yes 

60 South Mountain Ventura yes 

61 Strathearn Area, Simi Ventura yes 

62 Summerland (Abd) Santa Barbara yes 

63 Summerland Offshore (Abd) Santa Barbara no 

64 Tapia Los Angeles yes 

65 Tapo Canyon, South Ventura no 

66 Tapo Ridge Ventura no 

67 Tapo, North Ventura no 

68 Temescal Ventura yes 

69 Timber Canyon Ventura no 

70 Torrey Canyon Ventura no 
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Table J-4. Summary of Oil and Gas Fields – Study Region 2 

Oil and Gas Field Name County 
Groundwater basinjd overlies  

oil and gas field? 

71 Ventura Ventura yes 

72 Wayside Canyon Los Angeles yes 

73 West Mountain Ventura no 

1 – Abd=Abandoned 

 

Table J-5. Summary of Groundwater Basins – Region 2 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 
Overlie Monterey 

Formation or its Plays? 

Ground-
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Los Angeles Antelope Valley — 6-44 N  — Y  N  90,000 high 

Cuddy Canyon 
Valley 

— 5-82 N — Y N 580 very low 

Cuddy Ranch 
Area 

— 5-83 N — Y N — very low 

Hungry Valley — 4-18 N — Y N — very low 

San Fernando 
Valley 

— 4-12 Y 1, 9, 23, 28, 42 Y N 108,500 medium 

Santa Clara 
River Valley 

Santa Clara River 
Valley East 

4-4.07 Y 4, 10, 11, 13, 15, 19, 
21, 27, 33, 34, 35, 45, 

55, 64, 72 

Y Y 35,000 high 

Santa Barbara Carpinteria — 3-18 Y 49 Y N 1,387 very low 

Montecito — 3-49 Y 8, 62, 63 N N 300 very low 

Ventura Arroyo Santa 
Rosa Valley 

— 4-7 N — Y N 4,246 medium 

Conejo — 4-10 Y 14 Y N 2,029 low 

Hidden Valley — 4-16 N — Y N 11 very low 

Las Posas Valley — 4-8 Y 25, 31, 32, 36, 59, 60 Y N 38,000 high 

Lockwood 
Valley 

— 4-17 N — Y N 3,500 low 

Ojai Valley — 4-2 Y 40 Y N 5,873 medium 

Pleasant Valley — 4-6 Y 14, 25, 41, 59 Y N 18,000 very low 

Russell Valley — 4-20 N — Y N 600 very low 

Santa Clara 
River Valley 

Fillmore 4-4.05 Y 2, 5, 16, 17, 18, 26, 
29, 41,44, 51, 52, 54, 

57, 60, 68 

Y Y 44,350 medium 

Mound 4-4.03 — — Y Y 7,330 medium 

Oxnard 4-4.02 — — Y Y 77,036 high 

Piru 4-4.06 — — Y Y 12,490 high 

Santa Paula 4-4.04 — — Y Y 25,940 medium 

Simi Valley — 4-9 Y 58, 61 Y N 2,069 low 

Thousand Oaks 
Area 

— 4-19 N — Y N 242 very low 

Tierra Rejada — 4-15 N — Y N 77 very low 

Upper Ojai 
Valley 

— 4-1 N — Y N 13 very low 

Ventura River 
Valley 
  

Upper Ventura 
River 

4-3.01 Y 38, 40, 50, 71 Y Y 4,000 medium 

Lower Ventura 
River 

4-3.02 — — Y Y 331 very low 
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Table J-6. Details of Freshwater and Hydrocarbon Zones – Region 2 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water1 

Depth to 
Hydrocarbon  

Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft) 

Water Salinity of   
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Los Angeles Aliso Canyon 1 100 800 4150   4050 2900-8900 9670-14,280 Y 

Bouquet 
Canyon (Abd) 

4                 

Canton Creek 
(Abd) 

7                 

Cascade 9   950 2733   1783 1400 3400 Y 

Castaic Hills 10 300 1100 4000   3700       

Castaic Junction  
(Abd) 

11 400 800 8400   8000 4400-14,400   Y 

Charlie Canyon 
(Abd) 

13                 

Del Valle 15   300 3800   1450 21,800   N 

Hasley Canyon 19   1500 5063   3563 9600   N 

Honor Rancho 21 600 1150     0 10,300-21,400 20,200 N 

Horse 
Meadows (Abd) 

23                 

Las Llajas 24 700       0 19,800   N 

Lyon Canyon 
(Abd) 

27           21,400   N 

Mission  (Abd) 28                 

Newhall 33 100 500 1075   975 4300   Y 

Newhall-
Potrero 

34 0 100 6500   6500 6000-6800   Y 

Oak Canyon 35   2500 2750   250 6898-8885 9510-11,850 Y 

Oat Mountain 39   1500 6650-
7400 

  5150-5900       

Pacoima 42           8540   N 

Placerita 45 100 500 600   500 3800   Y 

Ramona 46 100 350 2498   2398 9400-17,800   N 

Ramona, North 47 100 350 3100   3000       

Saugus (Abd) 55                 

Tapia 64 450 700 1050   600       

Wayside 
Canyon 

72 1000 1400 1495   495 13,000   N 

Santa Barbara Carpenteria 
Offshore (Abd) 

8                 

Summerland 
(Abd) 

62   40     0       

Summerland 
Offshore (Abd) 

63   40 7000   6960       

Ventura Bardsdale 2   500 2000-
4000 

  1500-3500 5100-33,300   Y 

 Big Mountain 3     3800   3800 23,900-27,400   N 

 Cabrillo 5                 

 Canada Larga 6 280  700 2560   1860 16,000   N 

 Chaffee Canyon 12   555 6330   5775 30,500 32,000 N 
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Table J-6. Details of Freshwater and Hydrocarbon Zones – Region 2 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water1 

Depth to 
Hydrocarbon  

Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft) 

Water Salinity of   
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Ventura 
(continued) 

Conejo (Abd) 14                 

 Del Valle 15   300 3800   1450 13,700-21,800   N 

 El Rio  (Abd) 16           27,400   N 

 Eureka Canyon 17   1250 200-
1500 

  0-250 1000   Y 

 Fillmore 18   1500 13,75
0 

  12250 4300-10,300   Y 

 Holser 20     1000   1000 1400-2700   Y 

 Hopper Canyon 22 0 100 1000   1000 700-6000   Y 

 Las Posas 25           23,900   N 

 Long Canyon 
(Abd) 

26           15,400-18,800   N 

 Montalvo, West 29 2000   6000   4000 6840-21,400   Y 

 Montalvo, West 
(Offshore) 

30         

 Moorpark (Abd) 31                 

 Moorpark West 32                 

 Oak Park 36 400   800-
1500 

  400-1100 7200   Y 

 Oakridge 37     2400   2400 700   Y 

 Oakview (Abd) 38                 

 Ojai 40   600 3900   3300 1700-25,911   Y 

 Oxnard 41   1800 2176   376 5400-30,800   Y 

 Piru (Abd) 43   1550     0       

 Piru Creek 
(Abd) 

44           7400   Y 

 Ramona 46 100 350 2498   2398 9400-17,800   N 

 Ramona, North 47 100 350 3100   3000       

 Rincon 48     3400   3400 16,200-25,600   N 

 Rincon Creek 
(Abd) 

49                 

 San Miguelito 50   200 6803   6603 24,500   N 

 Santa Clara 
Avenue 

51   1750 8630   6880 28,000 39,000 N 

 Santa Paula 52           3400   Y 

 Santa Susana 53     5500   5500       

 Saticoy 54 400 1500 6350   5950 17,100   N 

 Sespe 56 0 100 600   600 1700-18,500   Y 

 Shiells Canyon 57   200 1000   800 4300-35,900   Y 

 Simi 58   100 1450   1350 6200-29,800   Y 

 Somis (Abd) 59           16,800   N 

 South 
Mountain 

60   1650 3500   1850 8977-35,739   N 

 Strathearn 
Area, Simi 

61           10,300   N 
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Table J-6. Details of Freshwater and Hydrocarbon Zones – Region 2 

County 
Oil and Gas  
Field Name 

Oil and Gas  
Field Number 

Depth to  
Base of 

Fresh Water1 

Depth to 
Hydrocarbon  

Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft) 

Water Salinity of   
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Ventura 
(continued) 

Tapo Canyon, 
South 

65 500 600 1800   1300 1500-17,600   Y 

 Tapo Ridge 66   500 1750   1250 13,300   N 

 Tapo, North 67 0 400 1000   1000 5100-6800   Y 

 Temescal 68     2200   2200 34,000   N 

 Timber Canyon 69 0 100 155   155 7300-8700 17,080 Y 

 Torrey Canyon 70     1500   1500 25,700-30,800   N 

 Ventura 71 250 750 3680   3430 15,219-23,085   N 

 West Mountain 73   400 4500   4100 34,200   N 

1 - Range provided, where available 

Study Region 3 

The 49 oil and gas fields within Study Region 3 are listed alphabetically in Table J-7, which also indicates 
whether a groundwater basin or subbasin overlies the field.  

In Table J-8 the groundwater basins within Study Region 3 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the 
Monterey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking.  Just over half of the 46 ground-
water basins or subbasins within Study Region 3 overlie the Monterey Formation and five of those 
overlie its plays. Eleven of the basins or subbasins contain oil and gas fields.  

Table J-9 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 3.  

Table J-7. Summary of Oil and Gas Fields – Study Region 3 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

1 Alegria (Abd) Santa Barbara no 

2 Alegria Offshore (Abd) Santa Barbara no 

3 Arroyo Grande San Luis Obispo yes 

4 Barham Ranch Santa Barbara yes 

5 Caliente Offshore Gas (Abd) Santa Barbara no 

6 Capitan Oil Santa Barbara no 

7 Careaga Canyon Santa Barbara yes 

8 Casmalia Santa Barbara yes 

9 Cat Canyon Santa Barbara yes 

10 Conception Offshore (Abd) Santa Barbara no 

11 Cuarta Offshore (Abd) Santa Barbara no 

12 Cuyama, Central (Abd) Santa Barbara yes 

13 Cuyama, South Santa Barbara yes 

14 Elwood Santa Barbara yes 
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Table J-7. Summary of Oil and Gas Fields – Study Region 3 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

15 Elwood, South Offshore Santa Barbara no 

16 Four Deer (Abd) Santa Barbara yes 

17 Gaviota Offshore Gas Santa Barbara no 

18 Glen Annie Gas (Abd) Santa Barbara yes 

19 Goleta (Abd) Santa Barbara no 

20 Guadalupe (Abd) Santa Barbara & San Luis Obispo yes 

21 Harris Canyon, NW (Abd) Santa Barbara yes 

22 Hollister San Benito yes 

23 Huasna San Luis Obispo yes 

24 Jesus Maria Santa Barbara yes 

25 King City (Abd) Monterey yes 

26 La Goleta Gas Santa Barbara yes 

27 Las Varas Canyon (Abd) Santa Barbara no 

28 Lompoc Santa Barbara yes 

29 Lopez Canyon (Abd) San Luis Obispo no 

30 Los Alamos Santa Barbara no 

31 Lynch Canyon Monterey yes 

32 McCool Ranch Monterey yes 

33 Mesa (ABD) Santa Barbara no 

34 Molino Offshore Gas (Abd) Santa Barbara no 

35 Monroe Swell Monterey yes 

36 Moody Gulch (Abd) Santa Clara no 

37 Morales Canyon San Luis Obispo yes 

38 Naples Offshore Gas (Abd) Santa Barbara no 

39 Orcutt Santa Barbara yes 

40 Paris Valley Monterey yes 

41 Point Conception (Abd) Santa Barbara no 

42 Quinado Canyon (Abd) Monterey no 

43 Refugio Cove Gas (Abd) Santa Barbara no 

44 Russell Ranch San Luis Obispo & Santa Barbara yes 

45 San Ardo Monterey yes 

46 Santa Maria Valley San Luis Obispo & Santa Barbara yes 

47 Sargent Santa Clara no 

48 Sisquoc Ranch (Abd) Santa Barbara yes 

49 Zaca Santa Barbara yes 

1 - Abd = Abandoned 
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Table J-8. Summary of Groundwater Basins – Region 3 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground-
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Monterey Pajaro Valley — 3-2 N — N N 100 high 

Peach Tree 
Valley 

— 3-32 N — N N 94 very low 

Salinas Valley 180/400 Foot 
Aquifer 

3-4.01 N — N N 3 high 

East Side Aquifer 3-4.02 N — N N 3 high 

Forebay Aquifer 3-4.04 Y 35 N N 3 medium 

Upper Valley 
Aquifer 

3-4.05 Y 31, 32, 35, 40, 45 N N 3 medium 

Paso Robles Area 3-4.06 Y 31, 32, 45 Y N 3 high 

Seaside Area 3-4.08 N — N N 3 medium 

Langley Area 3-4.09 N — N N 2 medium 

Corral De Tierra 
Area 

3-4.10 N — N N 2 medium 

Lockwood 
Valley 

— 3-6 N — N N 577 very low 

Carmel Valley — 3-7 N — N N 68,188 high 

San Luis 
Obispo 

Arroyo De La 
Cruz Valley 

— 3-34 N — Y N — very low 

Big Spring Area — 3-47 N — N N — medium 

Carrizo Plain — 3-19 N — Y N 91 very low 

Cayucos Valley — 3-38 N — Y N — very low 

Cholame Valley — 3-5 N — Y N 5,011 very low 

Chorro Valley — 3-42 N — Y N — very low 

Cuyama Valley — 3-13 Y 37, 44 N N 69,160 medium 

Huasna Valley — 3-45 Y 23 Y N 14 very low 

Los Osos Valley — 3-8 N — Y N 2,100 high 

Morro Valley — 3-41 N — Y N — very low 

Old Valley — 3-39 N — Y N — very low 

Pozo Valley — 3-44 N — N N 11 very low 

Rafael Valley — 3-46 N — N N — very low 

Rinconada 
Valley 

— 3-43 N — N N 2 very low 

San Carpoford 
Valley 

— 3-33 N — Y N — very low 

San Luis Obispo 
Valley 

— 3-9 N — Y N 5,000 medium 

San Simeon 
Valley 

— 3-35 N — Y N 1,010 very low 

Santa Maria — 3-12 Y 3, 20, 46 Y Y 138,510 high 

Santa Rosa 
Valley 

— 3-36 N — Y N 5,900 very low 

Toro Valley — 3-40 N — Y N — very low 

Villa Valley — 3-37 N — Y N — very low 
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Table J-8. Summary of Groundwater Basins – Region 3 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 

Ground-
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Santa Barbara Cuyama Valley — 3-13 Y 12, 13, 44 N N 69,160 medium 

Foothill — 3-53 N — Y N 1,255 very low 

Goleta — 3-16 Y 14, 18, 26 Y Y 3,000 medium 

San Antonio 
Creek Valley 

— 3-14 Y 4, 7, 8, 9, 16, 21, 24, 39, 
49 

Y Y 16,000 medium 

Santa Barbara — 3-17 N — Y N 1,162 very low 

Santa Maria — 3-12 Y 8, 9, 20, 39, 46, 48 Y Y 138,510 high 

Santa Ynez 
River Valley 

— 3-15 Y 28, 49 Y Y 77,114 medium 

Santa Clara Santa Clara 
Valley 

Santa Clara 2-9.02 N — N N 150,000 medium 

Gilroy-Hollister 
Valley 

Bolsa Area 3-3.02 N — N N 2,200 medium 

San Juan Batista 
Area 

3-3.04 N — Y N 13,530 medium 

Hollister Area 3-3.03 N — N N 14,299 medium 

Llagas Area 3-3.01 N — N N 44,000 high 

 

Table J-9. Details of Freshwater and Hydrocarbon Zones – Region 3 

County 
Oil and Gas 
Field Name 

Oil and 
Gas Field 
Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Monterey King City 
(Abd) 

25           8,560-8,594 9,626 Y 

Lynch 
Canyon 

31   400 1,800   1,400       

McCool 
Ranch 

32           5,992-7,300   Y 

Monroe 
Swell 

35   1,300 2,000-3,200   700-1,900 3,500 4,800 Y 

Paris Valley 40     1,090     460-30,150 1,680 Y 

Quinado 
Canyon (Abd) 

42   1,800 2,030   230 4,200   Y 

San Ardo 45   1,000 1,800-2,200 2,100-2,40
0 

800-1,200 1,700-6,000 4,300 Y 

San Luis 
Obispo 

Arroyo 
Grande 

3 700 1,200 300-2,500   0-1,300   2,000-5,000 Y 

Guadalupe 
(Abd) 

20   1,200 2,700   1,500 12,700-25,400 9,700-27,500 Y 

 Huasna 23                 

 Lopez 
Canyon (Abd) 

29                 

 Morales 
Canyon 

37 0 200 1,900-5,800   1,700-5,600 2,673-7,757 5,750-9,020 Y 

 Russell Ranch 44   1,000 2,500-3,500   1,500-2,500 7,900-18,000 9,978-21,000 Y 

 Santa Maria 
Valley 

46   1,450 2,000   550 5,000-24,770 21,233-30,58
5 

N 
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Table J-9. Details of Freshwater and Hydrocarbon Zones – Region 3 

County 
Oil and Gas 
Field Name 

Oil and 
Gas Field 
Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Santa 
Barbara 

Alegria (Abd) 1           30,816   N 

Alegria 
Offshore 
(Abd) 

2                 

Barham 
Ranch 

4     2,800 4,000         

Caliente 
Offshore Gas 
(Abd) 

5                 

Capitan Oil 6           1,545-11,982 4,227-7630 Y 

Careaga 
Canyon 

7 1,35
0 

1,750 7,960 8,400 6,210 9,900 18,000 N 

Casmalia 8     1,275-3,953 2,800   3,133-14,000 6,278-15,000 Y 

Cat Canyon 9 0 1,000 1,750-4,900 3,000-6,00
0 

750-3,900 2,605-25,000 3765-26,000 Y 

Conception 
Offshore 
(Abd) 

10                 

Cuarta 
Offshore 
(Abd) 

11                 

Cuyama, 
Central (Abd) 

12           20,970   N 

Cuyama, 
South 

13 0 2,620 1,830-4,300 2,925-7,50
0 

0-1,680 13,500-20,000 17,000-21,50
0 

N 

Elwood 14     2,600-3,700 5,620   20,544-34,240   N 

Elwood, 
South 
Offshore 

15                 

Four Deer 
(Abd) 

16   1,500 4,800 6,200 3,300 25,025 25,377 N 

Gaviota 
Offshore Gas 

17                 

Glen Annie 
Gas (Abd) 

18           2,996   Y 

 Goleta (Abd) 19           514-684   Y 

 Guadalupe 
(Abd) 

20   1,200 3,000   1,800 12,700-25,400 9,700-27,500 Y 

 Harris 
Canyon, NW 
(Abd) 

21           8,013 9,080 Y 

 Jesus Maria 24     2,600 2,900   3,000 6,600 Y 

 La Goleta Gas 26     3,950     5,136   Y 

 Las Varas 
Canyon (Abd) 

27           1,150-1,180   Y 

 Lompoc 28 0 400 2,250 2,750 1,850 3,811-7,019 4,860-8,090 Y 

 Los Alamos 30     9,300     5,992   Y 

 Mesa (Abd) 33           18,198-19,910   N 
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Table J-9. Details of Freshwater and Hydrocarbon Zones – Region 3 

County 
Oil and Gas 
Field Name 

Oil and 
Gas Field 
Number 

Depth to  
Base of 

Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Santa 
Barbara 
(continued) 

Molino 
Offshore Gas 
(Abd) 

34                 

 Naples 
Offshore Gas 
(Abd) 

38                 

 Orcutt 39 0 200-1,25
0 

1,400-9,676   150-9,476 11,000-18,500 15,000-21,50
0 

N 

 Point 
Conception 
(Abd) 

41     2,500-2,700     16,743-22,968 18,340 N 

 Refugio Cove 
Gas (Abd) 

43 0 300 1,500-2,900   1,200-2,600 800-2,054   Y 

 Russell Ranch 44   1,000 2,800-3,400 3,200 1,800-2,400 7,900-18,000 9,978-21,000 Y 

 Santa Maria 
Valley 

46   1,850 3,300   1,450 5,000-26,500 21,000-30,58
5 

N 

 Sisquoc 
Ranch (Abd) 

48     2,000     6,000   Y 

 Zaca 49   140 4,750 6,300 4,610 5,134   Y 

Santa Clara Moody Gulch 
(Abd) 

36                 

Sargent 47           20,600 22,977 N 

1 - Range provided, where available 
2 - Negative numbers may be the result of using average depths and ranges, therefore are considered to be zero 
3 - Abd=Abandoned 

Study Region 4 

The 102 oil and gas fields within Study Region 4 are listed alphabetically in Table J-10, which also 
indicates whether a groundwater basin or subbasin overlies the field.  

In Table J-11 the groundwater basins within Study Region 4 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the 
Monterey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking. Nine of the 26 groundwater 
basins or subbasins within Study Region 4 overlie the Monterey Formation and four of these basins or 
subbasins overlie its plays. Four of the basins or subbasins contain oil and gas fields.  

Table J-12 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 4.  

Table J-10. Summary of Oil and Gas Fields – Study Region 4 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

1 Ant Hill Kern yes 

2 Antelope Hills Kern yes 

3 Antelope Hills, North Kern yes 
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Table J-10. Summary of Oil and Gas Fields – Study Region 4 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

4 Antelope Plains Gas (Abd) Kern yes 

5 Asphalto Kern yes 

6 Beer Nose Kern yes 

7 Belgian Anticline Kern no 

8 Bellevue Kern yes 

9 Bellevue, West Kern yes 

10 Belridge, North Kern yes 

11 Belridge, South Kern yes 

12 Blackwells Corner Kern yes 

13 Bowerbank Kern yes 

14 Buena Vista Kern yes 

15 Buttonwillow Gas (Abd) Kern yes 

16 Cal Canal Gas Kern yes 

17 Calders Corner Kern yes 

18 Canal Kern yes 

19 Canfield Ranch Kern yes 

20 Capitola Park (Abd) Kern no 

21 Carneros Creek Kern yes 

22 Chico Martinez Kern yes 

23 Cienaga Canyon Kern yes 

24 Coles Levee, North Kern yes 

25 Coles Levee, South Kern yes 

26 Comanche Point Kern yes 

27 Cymric Kern yes 

28 Deer Creek Tulare yes 

29 Deer Creek, North Tulare yes 

30 Devils Den Kern yes 

31 Dyer Creek Kern yes 

32 Eagle Rest (Abd) Kern yes 

33 Edison Kern yes 

34 Edison, Northeast Kern yes 

35 Elk Hills Kern yes 

36 English Colony Kern yes 

37 Fruitvale Kern yes 

38 Garrison City Gas (Abd) Kern yes 

39 Gonyer Anticline (Abd) Kern no 

40 Goosloo (Abd) Kern yes 

41 Greeley Kern yes 

42 Jasmin Kern yes 

43 Jasmin, West (Abd) Kern yes 

44 Jerry Slough (Abd) Kern yes 
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Table J-10. Summary of Oil and Gas Fields – Study Region 4 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

45 Kern Bluff Kern yes 

46 Kern Front Kern yes 

47 Kern River Kern yes 

48 Kernsumner (Abd) Kern yes 

49 Lakeside (Abd) Kern yes 

50 Lakeside, South (Abd) Kern yes 

51 Landslide Kern yes 

52 Los Lobos Kern yes 

53 Lost Hills Kern yes 

54 Lost Hills, Northwest Kern yes 

55 McClung (ABD) Kern yes 

56 McDonald Anticline Kern yes 

57 McKittrick Kern yes 

58 Midway – Sunset Kern & San Luis Obispo yes 

59 Monument Junction Kern yes 

60 Mount Poso Kern yes 

61 Mountain View Kern yes 

62 Paloma Kern yes 

63 Pioneer Kern yes 

64 Pleito Kern yes 

65 Poso Creek Kern yes 

66 Railroad Gap Kern yes 

67 Rio Bravo Kern yes 

68 Rio Viejo Kern yes 

69 Rose Kern yes 

70 Rosedale Kern yes 

71 Rosedale Ranch Kern yes 

72 Round Mountain Kern yes 

73 San Emigdio Nose Kern yes 

74 San Emigdio (Abd) Kern yes 

75 San Emigdio Creek (Abd) Kern yes 

76 Semitropic Kern yes 

77 Semitropic Gas, Northwest (Abd) Kern yes 

78 Seventh Standard Kern yes 

79 Shafter (ABD) Kern yes 

80 Shafter Southeast Gas (Abd) Kern yes 

81 Shafter, North Kern yes 

82 Shale Flats Gas (Abd) Kern yes 

83 Shale Point Gas (Abd) Kern yes 

84 Stockdale Kern yes 

85 Strand Kern yes 
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Table J-10. Summary of Oil and Gas Fields – Study Region 4 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

86 Tejon Kern yes 

87 Tejon Flats (Abd) Kern yes 

88 Tejon Hills Kern yes 

89 Tejon, North Kern yes 

90 Temblor East (Abd) Kern yes 

91 Temblor Hills Kern no 

92 Temblor Ranch Kern no 

93 Ten Section Kern yes 

94 Terra Bella (Abd) Tulare yes 

95 Trico Gas Kern, Kings, & Tulare yes 

96 Union Ave. Kern yes 

97 Valpredo Kern yes 

98 Wasco Kern yes 

99 Welcome Valley Kern yes 

100 Wheeler Ridge Kern yes 

101 White Wolf Kern no 

102 Yowlumne Kern yes 

1 - Abd = Abandoned 

 

Table J-11. Summary of Groundwater Basins – Region 4 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 
Groundwater 
Usage (AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Kern Antelope Valley  6-44 N   Y N 90,000 high 

 Brite Valley  5-80 N   N N 256 very low 

 Carrizo Plain  3-19 N   Y N 91 very low 

 Castaic Lake 
Valley 

 5-29 N   N N 87 very low 

 Cuddeback 
Valley 

  6-50 N   N N 240 very low 

 Cuddy Canyon 
Valley 

 5-82 N   Y N 580 very low 

 Cuddy Ranch 
Area 

 5-83 N   Y N 0 very low 

 Cuddy Valley  5-84 N   N N 186 very low 

 Cummings 
Valley 

 5-27 N   N N 3,000 high 

 Fremont Valley  6-46 N   N N 4,584 low 

 Harper Valley  6-47 N   N N 10,000 low 

 Indian Wells 
Valley 

 6-54 N   N N 24,000 medium 

 Kelso Lander 
Valley 

 6-69 N   N N 0 very low 

 Kern River 
Valley 

 5-25 N   N N 8,068 very low 
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Table J-11. Summary of Groundwater Basins – Region 4 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 
Groundwater 
Usage (AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Kern 
(continued) 

Middle Mojave 
River Valley 

 6-41 N   N N 30,000 low 

 Mil Potrero 
Area 

 5-85 N   N N 307 very low 

 San Joaquin 
Valley 

Kern County 5-22.14 Y 1-27, 30-93, 95-102 Y Y 1,041,462 high 

 Searles Valley  6-52 N   N N 400 very low 

 Tehachapi 
Valley East 

 6-45 N   N N 101 very low 

 Tehachapi 
Valley West 

 5-28 N   N N 3,500 medium 

 Walker Basin 
Creek Valley 

 5-26 N   N N 3 very low 

Kings San Joaquin 
Valley 

Tulare Lake 5-22.12 Y 95 Y Y 504,271 high 

San Luis 
Obispo 

San Joaquin 
Valley 

Kern County 5-22.14 Y 58 Y Y 1,041,462 high 

Tulare Kern River 
Valley 

 5-25 N   N N 8,068 very low 

San Joaquin 
Valley 

Kaweah 5-22.11 N   Y N 453,226 high 

Tule 5-22.13 Y 28, 29, 94, 95 Y Y 592,823 high 

 

Table J-12. Details of Freshwater and Hydrocarbon Zones – Region 4 

County 
Oil and Gas  
Field Name 

Oil and 
Gas Field 
Number 

Depth to Base  
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Kern Ant Hill 1   850 2,300 3,500 1,450 1,600 3,500 Y 

 Antelope Hills 2     1,900 2,200   805-2,900 2,394-6,500 Y 

 Antelope Hills, 
North 

3     1,900 2,150         

 Antelope Plains Gas 
(Abd) 

4           9,400   N 

 Asphalto 5     3,050 8,000         

 Beer Nose 6     10,500 11,500 10,500       

 Belgian Anticline 7 0 2,900 2,000 6,500 0 11,700 14,871 N 

 Bellevue 8 1,900 3,300 6,500 8,700 3,200 33,600 35,100 N 

 Bellevue, West 9   2,400       25,000 38,000 N 

 Belridge, North 10           20,500-21,200 21,400 N 

 Belridge, South 11     400 2,100   10,700-40,000 13,900-40,000 N 

 Blackwells Corner 12   600 700 1,400 100 1,839 1,839 Y 

 Bowerbank 13   1,700 4,000 4,700 2,300       

 Buena Vista 14     1,800 4,200   10,100-33,000 33,799 N 

 Buttonwillow Gas 
(Abd) 

15   1,200 2,400 3,800 1,200 27,000 27,300 N 

 Cal Canal Gas 16   800 3,800 12,500 3,000       
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Table J-12. Details of Freshwater and Hydrocarbon Zones – Region 4 

County 
Oil and Gas  
Field Name 

Oil and 
Gas Field 
Number 

Depth to Base  
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Kern 
(continued) 

Calders Corner 17   1,400 8,500   7,100 24,900 29,000 N 

Canal 18   2,000 4,300   2,300 24,300-25,400 24,400-31,200 N 

. Canfield Ranch 19 2,600 3,100 7,900 8,100 4,800 19,700-25,000 24,200-28,300 N 

 Capitola Park (Abd) 20     850           

 Carneros Creek 21     1,700 3,000         

 Chico Martinez 22 3,700   900 900   12,000 22,000 N 

 Cienaga Canyon 23     2,000 4,000     40,050 N 

 Coles Levee, North 24   1,300 5,300 17,500 4,000 30,177 30,191 N 

 Coles Levee, South 25   1,700 4,200 9,900 2,500       

 Comanche Point 26   750 4,590   3,840 250   Y 

 Cymric 27     500 5,800   1,700-25,700 4844-22,721 Y 

 Devils Den 30     200 4,200   2,000   Y 

 Dyer Creek 31   1,300 2,400 2,500 1,100       

 Eagle Rest (Abd) 32           22,100 26,350 N 

 Edison 33 1,350 4,000 400 6,040 0 70-4400 532-4769 Y 

 Edison, Northeast 34   1,400 500   0 150 725 Y 

 Elk Hills 35     1,000 10,700   3,596-20,500 4,560-32,300 Y 

 English Colony 36 2,650 3,000 7,250   4,250 27,300 33,725 N 

 Fruitvale 37   3,500 3,200 4,500 0 260-2,900 900-3,900 Y 

Garrison City Gas 
(Abd) 

38   1,550 3,450 6,000 1,900       

 Gonyer Anticline 
(Abd) 

39                 

 Goosloo (Abd) 40   2,250 9,500 10,000 7,250 23,800   N 

 Greeley 41   2,400 8,300 11,300 5,900 23,500 28,300 N 

 Jasmin 42   2,750 2,400 3,150 0       

 Jasmin, West (Abd) 43   2,750 4,200 4,600 1,450       

 Jerry Slough (Abd) 44     11,250     28,300 33,800 N 

 Kern Bluff 45     750 4,000   100 644 Y 

 Kern Front 46     2,300     80-200 500-1,100 Y 

 Kern River 47     400 4,700   100-800 500-1,000 Y 

 Kernsumner (Abd) 48                 

 Lakeside (Abd) 49     8,900     21,600 27,200 N 

 Lakeside, South 
(Abd) 

50           6,800   Y 

 Landslide 51                 

 Los Lobos 52     1,700 6,500   19,000 19,300 N 

 Lost Hills 53     200 6,000     15,500 N 

 Lost Hills, 
Northwest 

54     2,000           

 McClung (Abd) 55   2,300 7,300   5,000 24,000   N 

 McDonald Anticline 56     500     2,400-6,200 7,200-7,800 Y 

 McKittrick 57     300     1,500-10,000 2,000-13,300 Y 

 Midway – Sunset 58     200 3,600   700-27,000 4000-31,000 Y 
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Table J-12. Details of Freshwater and Hydrocarbon Zones – Region 4 

County 
Oil and Gas  
Field Name 

Oil and 
Gas Field 
Number 

Depth to Base  
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Kern 
(continued) 

Monument Junction 59                 

Mount Poso 60     1,500     190-1,700 750-3,300 Y 

 Mountain View 61     4,900     500-10,600 1,200-10,900 Y 

 Paloma 62     4,100     8,000-49,000 9,000-57,000 Y 

 Pioneer 63     3,500     35,000-49,000 49,000 N 

 Pleito 64     4,00 13,000   500-19,000 2,000-30,000 Y 

. Poso Creek 65     1,900 2,500   60-1,100 220-1,400 Y 

 Railroad Gap 66     6,500 12,500   31,300 42,900 N 

 Rio Bravo 67 2,000 2,500 5,600 11,550 3,100 38,600     

 Rio Viejo 68   5,500 13,600   8,100 28,500 30,000 N 

 Rose 69                 

 Rosedale 70   3,200 4,800 7,500 1,600 27,400-38,700 32,100-40,700 N 

 Rosedale Ranch 71   2,900 4,200 4,900 1,300 10,000-28,400 12,100-30,000 N 

 Round Mountain 72 0 200 1,390 2,600 1,190 750-2,500 1,400-2,700 Y 

 San Emidio Nose 73 3,800 5,000 11,500 12,600 6,500 14,000-17,000 18,000-25,000 N 

 San Emigdio (Abd) 74     1,415           

 San Emigdio Creek 
(Abd) 

75           26,000   N 

 Semitropic 76 500 800 2,200 7,400 1,400 33,800 33,900 N 

 Semitropic Gas, 
Northwest (Abd) 

77           34,000 34,000 N 

 Seventh Standard 78   3,000 6,000   3,000 29,900 36,700 N 

 Shafter (Abd) 79   1,500 12,550   11,050 24,000   N 

 Shafter Southeast 
Gas (Abd) 

80   1,500 3,700   2,200 39,000   N 

 Shafter, North 81   1,700 7,300   5,600 27,000   N 

 Shale Flats Gas 
(Abd) 

82                 

Shale Point Gas 
(Abd) 

83                 

 Stockdale 84 3,300 3,900 5,600 11,800 1,700 12,000-17,000 20,000-28,000 N 

 Strand 85 1,800 2,000 3,850 13,600 1,850 15,000-36,100 15,200-36,000 N 

 Tejon 86 1,100 1,500 2,400 5,000 900 350-6,100 940-7,000 Y 

 Tejon Flats (Abd) 87           27,000   N 

 Tejon Hills 88   800 700 2,900 0 60 1,000 Y 

 Tejon, North 89   2,100 4,050 13,400 1,950       

 Temblor East (Abd) 90     2,100       20,500 N 

 Temblor Hills 91     2,700 5,000     4,800 Y 

 Temblor Ranch 92     600     340   Y 

 Ten Section 93 800 2,400 3,800 10,100 1,400 24,000-29,000 26,400-29,300 N 

 Trico Gas 95   1,200 2,500 3,600 1,300 31,700 32,100 N 

 Union Ave. 96   3,550 3,700 5,900 150 300 860 Y 

 Valpredo 97           20,000   N 

 Wasco 98   1,400 13,520 15,800 12,120 21,000   N 

 Welcome Valley 99     100 600   6,000   Y 
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Table J-12. Details of Freshwater and Hydrocarbon Zones – Region 4 

County 
Oil and Gas  
Field Name 

Oil and 
Gas Field 
Number 

Depth to Base  
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water 
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom 

NaCl  
(mg/L) 

TDS  
(mg/L) 

Kern 
(continued) 

Wheeler Ridge 100   1,400 2,100 10,580 700 3,500-7,500 5,200-8,900 Y 

White Wolf 101     550 2,800   14,000 15,000 N 

 Yowlumne 102 1,600 4,000 9,700 12,600 5,700 12,600 14,000 N 

Kings Trico Gas 95   1,200 2,500 3,600 1,300 31,700 32,100 N 

San Luis 
Obispo 

Midway – Sunset 58     200 3,600   700-27,000 4,000-31,000 Y 

Tulare Deer Creek 28     715 850     400-2,700 Y 

 Deer Creek, North 29                 

 Terra Bella (Abd) 94           300-2,400   Y 

 Trico Gas 95   1,200 2,500 3,600 1,300 31,700 32,100 N 

1 - Range provided, where available 
2 - Negative numbers may be the result of using average depths and ranges, therefore are considered to be zero 
3 - Abd = Abandoned 

Study Region 5 

The 41 oil and gas fields within Study Region 5 are listed alphabetically in Table J-13, which also indicates 
whether a groundwater basin or subbasin overlies the field. 

In Table J-14 the groundwater basins within Study Region 5 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the 
Monterey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking. Twenty-eight of the 37 ground-
water basins or subbasins within Study Region 5 overlie the Monterey Formation and five of these 
basins or subbasins overlie its plays. Twenty-one of the basins or subbasins contain oil and gas fields.  

Table J-15 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 5.  

Table J-13. Summary of Oil and Gas Fields – Study Region 5 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

1 Ash Slough Gas Madera & Fresno Yes 

2 Bitterwater San Benito Yes 

3 Burrel Fresno Yes 

4 Burrel, Southeast Fresno Yes 

5 Camden Fresno Yes 

6 Cantua Creek (Abd) Fresno Yes 

7 Cantua Nueva (Abd) Fresno Yes 

8 Cheney Ranch Gas (Abd) Fresno Yes 

9 Chowchilla Gas Merced & Madera Yes 

10 Coalinga Fresno Yes 

11 Coalinga, East Extension Fresno Yes 

12 Dudley Ridge Gas (Abd) Kings Yes 
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Table J-13. Summary of Oil and Gas Fields – Study Region 5 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

13 Five Points (Abd) Fresno Yes 

14 Gill Ranch Gas Madera  Yes 

15 Guijarral Hills Fresno Yes 

16 Hanford (Abd) Kings Yes 

17 Harvester Gas (Abd) Kings Yes 

18 Helm Fresno Yes 

19 Hollister San Benito Yes 

20 Jacalitos Fresno Yes 

21 Kettleman City Kings Yes 

22 Kettleman Middle Dome Kings Yes 

23 Kettleman North Dome Kings Yes 

24 Kreyenhagen Fresno & Kings No 

25 Merrill Avenue Gas Fresno & Madera Yes 

26 Merrill Avenue, Southeast, Gas Madera Yes 

27 Mint Road Gas Merced & Fresno Yes 

28 Moffat Ranch Gas Madera Yes 

29 Oakdale Gas Stanislaus Yes 

30 Pleasant Valley Fresno Yes 

31 Pyramid Hills Kings Yes 

32 Raisin City Fresno Yes 

33 Riverdale Fresno Yes 

34 San Joaquin Fresno Yes 

35 San Joaquin Gas, Northwest (Abd) Fresno Yes 

36 Trico Gas, Northwest (Abd) Kings Yes 

37 Tulare Lake Kings Yes 

38 Turk Anticline Fresno Yes 

39 Vallecitos San Benito Yes 

40 Van Ness Slough Fresno Yes 

41 Westhaven (Abd) Fresno Yes 

1 - Abd=Abandoned 
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Table J-14. Summary of Groundwater Basins – Region 5 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or its 

Plays? 
Groundwater 
Usage (AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Fresno Panoche Valley — 5-23 N   y  N 200 very low 

 San Joaquin 
Valley 

Chowchilla 5-22.05 Y 25 Y N 210,976 high 

 Delta-Mendota 5-22.07 Y 1, 25, 27 Y N 509,687 high 

 Kings 5-22.08 Y 3, 4, 5, 18, 32-34 Y N 1,055,502 high 

 Madera 5-22.06 Y 14 Y N 375,800 high 

 Pleasant Valley 5-22.10 Y 10, 11, 15, 20, 30 Y Y 47,383 low 

 Westside 5-22.09 Y 6, 7, 8, 10, 11, 13,  
15, 18, 30, 38, 41 

Y Y 411,534 high 

Kings San Joaquin 
Valley 

Kaweah 5-22.11 Y 16 Y N 453,226 high 

Pleasant Valley 5-22.10 Y 22, 23, 31 Y Y 47,383 low 

Tulare Lake 5-22.12 Y 12, 17, 21, 36, 37 Y Y 504,271 high 

Westside 5-22.09 Y 23 Y Y 411,534 high 

Madera San Joaquin 
Valley 

Chowchilla 5-22.05 Y 1, 9 , 25, 26, 28 Y N 210,976 high 

Delta-Mendota 5-22.07 Y 14, 25, 26, 28 Y N 509,687 high 

Madera 5-22.06 Y 14, 26, 28 Y N 375,800 high 

Merced Los Banos Creek 
Valley 

— 5-70 N   Y N 0 very low 

San Joaquin 
Valley 

Chowchilla 5-22.05 Y 9 Y N 210,976 high 

Delta-Mendota 5-22.07 Y 27 Y N 509,687 high 

Merced 5-22.04 N   Y N 364,227 high 

Turlock 5-22.03 N   Y N 450,000 high 

San Benito Bitterwater 
Valley 

— 3-30 Y 2 Y N 3,023 very low 

 Dry Lake Valley — 3-29 N   Y N 201 very low 

 Gilroy-Hollister 
Valley 

Bolsa Area 3-3.02 Y 19 N N 2,200 medium 

 Hollister Area 3-3.03 N   N N 14,299 medium 

 Llagas Area 3-3.01 N   N N 44,000 high 

 San Juan Batista 
Area 

3-3.04 Y 19 Y N 13,530 medium 

 Hernandez 
Valley 

— 3-31 N   Y N 0 very low 

 Pajaro Valley — 3-2 N   N N 67,000 high 

 Panoche Valley — 5-23 N   Y N 200 very low 

 Peach Tree 
Valley 

— 3-32 N   N N 902 very low 

 Quien Sabe 
Valley 

— 3-24 N   N N 93 very low 

 Santa Ana Valley — 3-22 N   N N 1,623 very low 

 Tres Pinos 
Valley 

— 3-25 N   N N 1,806 very low 

 Upper Santa 
Ana Valley 

— 3-23 N   N N 1,623 very low 

 Vallecitos Creek 
Valley 

— 5-71 Y 39 Y N 0 very low 

Stanislaus San Joaquin 
Valley 

Delta-Mendota 5-22.07 Y 14, 25, 26, 28 Y N 509,687 high 

Modesto 5-22.02 Y 29 Y N 226,000 high 

Turlock 5-22.03 N   Y N 450,000 high 
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Table J-15. Details of Freshwater and Hydrocarbon Zones – Region 5 

County 
Oil and Gas  
Field Name 

Oil and  
Gas Field 
Number 

Depth to Base 
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water  
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of 
 Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Fresno Ash Slough 
Gas 

1           16,180 16,930 N 

 Burrel 3   1,400 6,500   5,100 40,900 40,700 N 

 Burrel, 
Southeast 

4   1,500 6,700   5,200 45,900 45,100 N 

 Camden 5   1,900 6,120   4,220       

 Cantua Creek 
(Abd) 

6           3,600 3,900 Y  

 Cantua Nueva 
(Abd) 

7           20,600 22,300 N 

 Cheney Ranch 
Gas (Abd) 

8           8,500 14,000 N 

 Coalinga 10 0 1,300 0 4,600 0 5,700-6,800 1,600 Y 

 Coalinga, East 
Extension 

11   2,100 6,400 8,000 4,300 500 2,600 Y 

 Five Points 
(Abd) 

13                 

 Gill Ranch Gas 14   700 4,430 6,216 3,730 25,700 42,000 N 

 Guijarral Hills 15 2,000 3,250 7,900 10,700 4,650 2,400-7,870 4,500-9,300 Y 

 Helm 18 1,300 1,900 6,100 7,990 4,200 36,900-40,70
0 

40,900-44,200 N 

 Jacalitos 20 0 550 3,400   2,850 8,700-9,900 9,400-11,800 Y 

 Kreyenhagen 24 0 400 450   50       

 Merril Avenue 
Gas 

25   1,200 6,600   5,400 15,000   N 

 Mint Road Gas 27                 

 Pleasant 
Valley 

30   2,300 6,644 9,144 4,344 11,300 15,700 N 

 Raisin City 32 750 1,075 4,680 6,260 3,605 48,500 48,800 N 

 Riverdale 33 1,500 1,800 6,800 7,830 5,000 40,400 42,700 N 

 San Joaquin 34 1,050 1,150 7,000   5,850 21,200   N 

San Joaquin 
Gas, 
Northwest 
(Abd) 

35           17,400 18,500 N 

 Turk Anticline 38           7,400 8,599 Y 

 Van Ness 
Slough 

40   2,250 6,650   4,400 36,900 40,900 N 

 Westhaven 
(Abd) 

41           34,900 44,200 N 

Kings Dudley Ridge 
Gas (Abd) 

12      6,400  Y 

 Hanford (Abd) 16         

 Harvester Gas 
(Abd) 

17         

 Kettleman City 21      27,000 53,700 N 

 Kettleman 
Middle Dome 

22   2,700 12,075  37,500 37,600 N 
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Table J-15. Details of Freshwater and Hydrocarbon Zones – Region 5 

County 
Oil and Gas  
Field Name 

Oil and  
Gas Field 
Number 

Depth to Base 
of Fresh Water¹ 

Depth to  
Hydrocarbon Zone 

Difference 
Between  
Base of  

Fresh Water  
and Top of 

Hydrocarbon 
Zone (ft)² 

Water Salinity of 
 Hydrocarbon Zone 

TDS 
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Kings 
(continued) 

Kettleman 
North Dome 

23   6,000 11,700  7,100-33,000 8,900-33,900 Y 

Madera Kreyenhagen 24 0 400 450   50       

 Pyramid Hills 31 0 700 650 3,950 0 5,400 14,500 N 

 Trico Gas, 
Northwest 
(Abd) 

36           12,400 12,780 N 

 Tulare Lake 37   2,000 12,600 13,800 10,600       

 Ash Slough 
Gas 

1           16,180 16,930 N 

Chowchilla 
Gas 

9   1,200 2,750 7,500 1,550 14,600   N 

 Gill Ranch Gas 14   700 4430 6,216 3,730 25,700 42,000 N 

 Merrill Avenue 
Gas 

25   1,200 6,600   5,400 15,000   N 

 Merrill 
Avenue, 
Southeast, Gas 

26   1,200 6,470   5,270       

Moffat Ranch 
Gas 

28   500 3,900 7,700 3,400 26,500   N 

Merced Chowchilla 
Gas 

9   1,200 2,750 7,500 1,550 14,600   N 

Mint Road Gas 27                 

San Benito Bitterwater 2   130 1,400   1,270 16,300   N 

 Hollister 19 100 400 1,000 5480 600 3,100-6,400   Y 

 Vallecitos 39 100 500 80 5350 0 1,100-3,500 8,100-8,200 Y 

Stanislaus Gill Ranch Gas 14   700 4,430 6216 3,730 25,700 42,000 N 

Merrill Avenue 
Gas 

25   1,200 6,600   5,400 15,000   N 

Merrill 
Avenue, 
Southeast, Gas 

26   1200 6,470   5,270       

Moffat Ranch 
Gas 

28   500 3,900 7700 3,400 26,500   N 

Oakdale Gas 29   1,250 4,630   3,380       

1 - Range provided, where available 
2 - Negative numbers may be the result of using average depths and ranges, therefore are considered to be zero 
3 - Abd= Abandoned 

Study Region 6 

The 165 oil and gas fields within Study Region 6 are listed alphabetically in Table J-16, which also indi-
cates whether a groundwater basin or subbasin overlies the field.  

In Table J-17 the groundwater basins within Study Region 6 are listed by county. This table identifies the 
oil and gas fields underlying each groundwater basin or subbasin, whether the basin overlies the Monte-
rey Formation or its plays, the estimated annual groundwater usage, and the California Statewide 
Groundwater Elevation Monitoring (CASGEM) program priority ranking. Only one of the 99 groundwater 
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basins or subbasins within Study Region 6 overlies the Monterey Formation and no basins or subbasins 
overlie its plays. Forty-four of the basins or subbasins contain oil and gas fields.  

Table J-18 presents details on the fresh water and hydrocarbon zones within the oil and gas fields in 
Study Region 6.  

Table J-16. Summary of Oil and Gas Fields – Study Region 6 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

1 Afton Gas Glenn yes 

2 Afton Gas, South (Abd) Glenn yes 

3 Angel Slough Gas (Abd) Glenn yes 

4 Arbuckle Gas Colusa yes 

5 Artois Gas (abd) Glenn yes 

6 Bixler Gas  Contra Costa yes 

7 Bounde Creek Gas Glenn & Colusa yes 

8 Brentwood Contra Costa yes 

9 Brentwood, East Gas Contra Costa yes 

10 Buckeye Gas Colusa yes 

11 Bullock Bend Gas (Abd) Yolo yes 

12 Bunker Gas Solano yes 

13 Butte Sink Gas Sutter & Colusa yes 

14 Butte Slough Gas Sutter & Colusa yes 

15 Cache Creek Gas Yolo yes 

16 Cache Slough Gas Solano yes 

17 Catlett Gas (Abd) Sutter  yes 

18 Chico Gas (Abd) Butte yes 

19 Clarksburg Gas Yolo yes 

20 Collegeville, East San Joaquin yes 

21 Compton Landing Gas Colusa yes 

22 Compton Landing, South Gas (Abd) Colusa yes 

23 Concord Gas (Abd) Contra Costa yes 

24 Conway Ranch Gas Yolo yes 

25 Corning Gas (Abd) Tehama yes 

26 Corning Gas, South Tehama yes 

27 Crossroads Gas (Abd) Yolo yes 

28 Davis Southeast Gas (Abd) Solano & Yolo yes 

29 Denverton Creek Gas (Abd) Solano yes 

30 Denverton Gas (Abd) Solano yes 

31 Dixon Gas (Abd) Solano & Yolo yes 

32 Dixon Gas, East (Abd) Solano yes 

33 Dry Slough Gas (Abd)  Yolo yes 

34 Dufour Gas (Abd) Yolo yes 

35 Dunnigan Hills Gas  Yolo yes 

36 Durham Gas Butte yes 

37 Dutch Slough Gas Contra Costa yes 

38 East Island Gas San Joaquin yes 

39 El Dorado Bend Gas (Abd) Yolo & Sutter yes 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX J. GROUNDWATER BASIN DATA FOR STUDY REGIONS 1 THROUGH 6 

 

June 2015 J-33 Final EIR 

Table J-16. Summary of Oil and Gas Fields – Study Region 6 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

40 Elkhorn Slough Gas Solano & Sacramento yes 

41 Everglade Gas Sutter & Colusa yes 

42 Fairfield Knolls Gas Yolo yes 

43 Florin Gas (Abd) Sacramento yes 

44 Freeport Gas (Abd) Sacramento yes 

45 Fremont Landing Gas Sutter & Yolo yes 

46 French Camp Gas San Joaquin yes 

47 Galt Gas (Abd) San Joaquin yes 

48 Grand Island Gas Sacramento yes 

49 Greens Lake Gas (Abd) Yolo yes 

50 Greenwood Gas Glenn yes 

51 Greenwood Gas, South Glenn yes 

52 Grimes Gas Sutter & Colusa yes 

53 Grimes, West Gas Colusa yes 

54 Grizzly Bluff Gas Humboldt yes 

55 Half Moon Bay San Mateo yes 

56 Harlan Ranch Gas (Abd) Yolo yes 

57 Harte Gas (Abd) San Joaquin yes 

58 Honker Gas (Abd) Solano yes 

59 Hood-Franklin Gas Sacramento yes 

60 Hospital Nose Gas (Abd) Alameda yes 

61 Howells Point Gas Yolo yes 

62 Karnak Gas Sutter yes 

63 King Island Gas San Joaquin yes 

64 Kirby Hill Gas Solano yes 

65 Kirby Hill Gas, North (Abd) Solano yes 

66 Kirk Gas Colusa & Sutter yes 

67 Kirkwood Gas Tehama yes 

68 Knights Landing Gas Yolo & Sutter yes 

69 Knightsen Gas (Abd) Contra Costa yes 

70 La Honda San Mateo no 

71 Larkin, West Gas Glenn yes 

72 Lathrop Gas San Joaquin yes 

73 Lathrop Southeast Gas (Abd) San Joaquin yes 

74 Liberty Cut Gas (Abd) Solano yes 

75 Liberty Island Gas (Abd) Solano yes 

76 Lindsey Slough Gas Solano yes 

77 Little Butte Creek Gas Glenn yes 

78 Livermore Alameda yes 

79 Llano Seco Gas Butte & Glenn yes 

80 Lodi Airport Gas (Abd) San Joaquin yes 

81 Lodi Gas San Joaquin yes 

82 Lodi, Southeast Gas San Joaquin yes 

83 Lone Star Gas Colusa yes 

84 Lone Tree Creek Gas San Joaquin yes 



Analysis of Oil and Gas Well Stimulation Treatments in California 
APPENDIX J. GROUNDWATER BASIN DATA FOR STUDY REGIONS 1 THROUGH 6 

 

Final EIR J-34 June 2015 

Table J-16. Summary of Oil and Gas Fields – Study Region 6 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

85 Los Medanos Gas Contra Costa yes 

86 Madison Gas (Abd) Yolo yes 

87 Maine Prairie Gas Solano yes 

88 Malton-Black Butte Gas Glenn & Tehama yes 

89 McDonald Island Gas San Joaquin yes 

90 McMullin Ranch Gas San Joaquin yes 

91 Medora Lake Gas Yolo yes 

92 Merrit Gas Yolo yes 

93 Merritt Island Gas (Abd) Yolo & Sacramento yes 

94 Millar Gas Yolo & Solano yes 

95 Moon Bend Gas Colusa & Sutter yes 

96 Mulligan Hill Gas Contra Costa no 

97 Nicolas Gas Sutter yes 

98 Oakley Gas (Abd) Contra Costa yes 

99 Oakley Gas, South Contra Costa yes 

100 Oil Creek San Mateo no 

101 Ord Bend Gas Glenn yes 

102 Orland Gas  Glenn yes 

103 Peace Valley Gas (Abd) Sutter yes 

104 Perkins Lake Gas Butte yes 

105 Pierce Road Gas Sutter yes 

106 Pinole Point (Abd) Contra Costa no 

107 Pleasant Creek Gas Yolo yes 

108 Poppy Ridge Gas (Abd) Sacramento yes 

109 Potrero Hills Gas (Abd) Solano yes 

110 Princeton Gas Glenn & Colusa yes 

111 Putah Sink Gas  Yolo yes 

112 Rancho Capay Gas  Glenn & Tehama yes 

113 Red Bank Creek Gas (Abd) Tehama yes 

114 Rice Creek Gas Tehama yes 

115 Rice Creek, East Gas Tehama yes 

116 Rindge Tract Gas San Joaquin yes 

117 Rio Jesus Gas Yolo yes 

118 Rio Vista Gas Sacramento & Solano & Contra Costa yes 

119 River Break Gas Contra Costa yes 

120 River Island Gas San Joaquin & Sacramento yes 

121 Robbins Gas Sutter yes 

122 Robert Island Gas San Joaquin yes 

123 Ryer Island Gas Solano no 

124 Sacramento Airport Gas Sutter & Sacramento & Yolo yes 

125 Sacramento By-Pass Gas (Abd) Yolo yes 

126 Sand Mound Slough Gas (Abd) Contra Costa yes 

127 Saxon Gas Yolo & Solano yes 

128 Schorhr Ranch Gas (Abd) Butte yes 

129 Sherman Island Gas Solano & Sacramento & Contra Costa yes 
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Table J-16. Summary of Oil and Gas Fields – Study Region 6 

Oil and Gas Field Name County 
Groundwater Basin  

Overlies Oil and Gas Field? 

130 Snodgrass Slough Gas Sacramento yes 

131 Stegeman Gas Colusa yes 

132 Stockton Gas (Abd) San Joaquin yes 

133 Stone Lake Gas (Abd) Sacramento yes 

134 Sugarfield Gas Yolo yes 

135 Suisun Bay Gas  Solano yes 

136 Sutter Butte Gas Sutter yes 

137 Sutter City Gas Sutter yes 

138 Sycamore Gas Sutter & Colusa yes 

139 Sycamore Slough Gas  Yolo yes 

140 Table J-Bluff Gas (Abd) Humboldt yes 

141 Thornton Gas (Abd) Sacramento & San Joaquin yes 

142 Thornton, West-Walnut Grove Gas Sacramento & San Joaquin yes 

143 Tisdale Gas Sutter yes 

144 Todhunters Lake Gas Solano & Yolo yes 

145 Tompkins Hill Gas Humboldt yes 

146 Tracy Gas (Abd) San Joaquin yes 

147 Tracy, West, Gas (Abd) San Joaquin yes 

148 Tremont Gas (Abd) Solano yes 

149 Union Island Gas San Joaquin yes 

150 Van Sickle Island Gas Solano & Contra Costa yes (only in Solano) 

151 Vernalis Gas Stanislaus & San Joaquin yes 

152 Vernalis, Southwest Gas (Abd) San Joaquin yes 

153 Verona Gas Sutter yes 

154 West Butte Gas Sutter yes 

155 Wild Goose Gas Butte & Colusa yes 

156 Williams Gas Colusa yes 

157 Willow Pass Gas (Abd) Contra Costa yes 

158 Willow Slough Gas Yolo yes 

159 Willows-Beehive Bend Gas Glenn yes 

160 Wilson Creek Gas (Abd) Glenn yes 

161 Winchester Lake Gas Yolo yes 

162 Winters Gas Solano & Yolo yes 

163 Woodland Gas Yolo yes 

164 Zamora Gas (Abd) Yolo yes 

165 Zamora Gas, North (Abd) Yolo yes 

1 - Abd = Abandoned 
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Table J-17. Summary of Groundwater Basins – Region 6 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or  

its Plays? 

Ground- 
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Alameda Castro Valley — 2-8 N   N N 39 very low 

Livermore 
Valley 

— 2-10 Y 60, 78 N N 5,692 medium 

Santa Clara 
Valley 

East Bay Plain 2-9.04 N   N N 3,350 medium 

Niles Cone 2-9.01 N   N N 29,600 medium 

Sunol Valley — 2-11 N   N N 509 very low 

Butte Sacramento 
Valley 

Colusa 5-21.52 Y 79, 104 N N 172,896 medium 

East Butte 5-21.59 Y 128, 155 N N 186,000 medium 

North Yuba 5-21.60 N   N N 70,000 medium 

Vina 5-21.57 N   N N 155,000 high 

West Butte 5-21.58 Y 18, 36, 79, 104, 155 N N 150,000 high 

Colusa Antelope Creek — 5-91 N   N N 1 very low 

 Bear Valley — 5-64 N   N N 0 very low 

 Blanchard 
Valley 

— 5-92 N   N N 1 very low 

 Funks Creek — 5-90 N   N N 0 very low 

 Little Indian 
Valley 

— 5-65 N   N N 507 very low 

 Sacramento 
Valley 

Colusa 5-21.52 Y 4, 7, 10, 14, 21, 22, 41, 
53, 66, 83, 95, 110, 131, 

138, 156 

N N 172,896 medium 

 East Butte 5-21.59 Y 13, 14 N N 186,000 medium 

 Sutter 5-21.62 Y 14, 41, 52, 95, 138 N N 175,300 medium 

West Butte 5-21.58 Y 13, 14, 21, 95, 110, 131, 
155 

N N 150,000 high 

 Stonyford Town 
Area 

— 5-63 N   N N 3,512 very low 

Contra Costa Arroyo Del 
Hambre 

— 2-31 N   N N 0 very low 

Clayton Valley — 2-5 Y 23, 85, 157 N N 189 very low 

Pittsburg Plain — 2-4 Y 157 N N 1,845 very low 

San Joaquin 
Valley 

Tracy 5-22.15 Y 6, 8, 9, 37, 69, 98, 99, 
118, 119, 126, 129 

N N 19,198 medium 

San Ramon 
Valley 

— 2-7 N   N N 33 very low 

Santa Clara 
Valley 

East Bay Plain 2-9.04 N   N N 3,350 medium 

Ygnacio Valley — 2-6 N   N N 131 very low 

Glenn Chrome Town 
Area 

— 5-61 N   N N 0 very low 

 Elk Creek Area — 5-62 N   N N 13 very low 

 Funks Creek — 5-90 N   N N 0 very low 

 Sacramento 
Valley 

Colusa 5-21.52 Y 1, 5, 7, 50, 51, 71, 
79, 88, 101, 110, 112, 

159, 160 

N N 172,896 medium 

 Corning 5-21.51 Y 102, 112 N N 160,000 medium 

 West Butte 5-21.58 Y 1, 2, 3, 77, 79, 110, 159 N N 150,000 high 

 Squaw Flat — 5-89 N   N N 0 very low 
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Table J-17. Summary of Groundwater Basins – Region 6 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or  

its Plays? 

Ground- 
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Glenn 
(continued) 

Stony Gorge 
Reservoir 

— 5-88 N   N N 10 very low 

 Stonyford Town 
Area 

— 5-63 N   N N 3,512 very low 

Humboldt Big Lagoon Area — 1-27 N   N N 313 very low 

 Dinsmores 
Town Area 

— 1-34 N   N N 125 very low 

 Eel River Valley — 1-10 Y 54, 140, 145 N N 55,000 medium 

 Eureka Plain — 1-9 Y 140 N N 4,600 very low 

 Garberville 
Town Area 

— 1-32 N  N N 117 very low 

 Honeydew 
Town Area 

— 1-29 N  N N 1 very low 

 Hoopa Valley — 1-7 N  N N 338 very low 

 Larabee Valley — 1-33 N  N N 0 very low 

 Lower Klamath 
River Valley 

— 1-14 N  N N 450 very low 

 Mad River 
Valley 

Dows Prairie 
School Area 

1-8.01 N  N N 2,200 very low 

 Mad River 
Lowland 

1-8.02 N  N N 6,400 very low 

 Mattole River 
Valley 

— 1-28 N   N N 150 very low 

 Pepperwood 
Town Area 

— 1-30 N   N N 1,000 very low 

 Prairie Creek 
Area 

— 1-25 N   N N 2 very low 

 Redwood Creek 
Area 

— 1-26 N   N N 739 very low 

 Weott Town 
Area 

— 1-31 N   N N 135 very low 

Sacramento Sacramento 
Valley 

North American 5-21.64 Y 124 N N 399,000 high 

Solano 5-21.66 Y 40, 48, 93, 118, 120, 
129, 142 

N N 69,149 medium 

South American 5-21.65 Y 43, 44, 59, 93, 108, 130, 
133, 141, 142 

N N 76,465 high 

San Joaquin 
Valley 

Cosumnes 5-22.16 Y 141 N N 155,475 medium 

Eastern San 
Joaquin 

5-22.01 Y 141 N N 491,297 high 

Tracy 5-22.15 Y 118, 129 N N 19,198 medium 

San Joaquin Sacramento 
Valley 

South American 5-21.65 Y 141 N N 76,465 high 

San Joaquin 
Valley 

Consumnes 5-22.16 Y 47, 81 N N 155,475 medium 

Eastern San 
Joaquin 

5-22.01 Y 20, 38, 46, 57, 63, 72, 
73, 80, 82, 83, 89, 90, 

116, 120, 132, 141, 142 

N N 491,297 high 

Tracy 5-22.15 Y 72, 89, 90, 122, 146, 
147, 149, 151, 152 

N N 19,198 medium 
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Table J-17. Summary of Groundwater Basins – Region 6 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or  

its Plays? 

Ground- 
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

San Mateo Ano Nuevo Area — 3-20 N   N N 100 very low 

Half Moon Bay 
Terrace 

— 2-22 Y 55 N N 603 very low 

Islais Valley — 2-33 N   N N 0 very low 

Pescadero 
Valley 

— 2-26 N   N N 0 very low 

San Gregorio 
Valley 

— 2-24 N   N N 0 very low 

San Pedro 
Valley 

— 2-36 N   N N 0 very low 

Santa Clara 
Valley 

San Mateo Plain 2-9.03 N   N N 1,987 very low 

Visitacion Valley — 2-32 N   N N 10 very low 

Westside — 2-35 N   N N 8,564 very low 

Solano Napa-Sonoma 
Valley 

Napa-Sonona 
Lowlands 

2-2.03 N   N N 1,062 very low 

 Sacramento 
Valley 

Solano 5-21.66 Y 12, 16, 28, 29, 31, 32, 
40, 74, 75, 76, 87, 94, 

118, 127, 129, 148, 162 

N N 69,149 medium 

 Yolo 5-21.67 Y 28, 31, 144, 162 N N 200,000 high 

 Suisun-Fairfield 
Valley 

— 2-3 Y 29, 30, 58, 64, 65, 109, 
135, 150 

N N 6,655 very low 

Stanislaus San Joaquin 
Valley 

Turlock 5-22.03 N   Y N 450,000 high 

Delta-Mendota 5-22.07 Y 151 N N 509,687 high 

Sutter Sacramento 
Valley 

Colusa 5-21.52 Y 14, 41, 45, 52, 66, 68, 
95, 124, 138 

N N 172,896 medium 

East Butte 5-21.59 Y 13, 14, 103, 136, 154 N N 186,000 medium 

North American 5-21.64 Y 17, 45, 97, 124, 153 N N 399,000 high 

Sutter 5-21.62 Y 14, 39, 41, 45, 62, 66, 
68, 95, 105, 121, 136,  

137, 138, 143 

N N 175,300 medium 

West Butte 5-21.58 Y 13, 14 N N 150,000 high 

Tehama Redding Area Bowman 5-6.01 N   N N 16,500 medium 

Rosewood 5-6.02 N   N N 1,450 very low 

South Battle 
Creek 

5-6.06 N   N N 908 very low 

Sacramento 
Valley 

Antelope 5-21.54 N   N N 20,000 medium 

Bend 5-21.53 N   N N 1,008 very low 

Capay Valley 5-21.68 N   N N 5,500 low 

Corning 5-21.51 Y 25, 26, 67, 88, 112, 114, 
115 

N N 160,000 medium 

Dye Creek 5-21.55 N   N N 39,000 medium 

Los Molinos 5-21.56 N   N N 5,000 medium 

Red Bluff 5-21.50 Y 25, 113 N N 90,000 medium 

Vina 5-21.57 N   N N 155,000 high 
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Table J-17. Summary of Groundwater Basins – Region 6 

County 
Groundwater 
Basin Name 

Groundwater 
Subbasin Name Number 

Overlie Oil & Gas Field(s)? 

Overlie Monterey 
Formation or  

its Plays? 

Ground- 
water  
Usage  
(AFY) 

CASEGM 
Priority 
Ranking Y/N Field Numbers Formation Play 

Yolo Sacramento 
Valley 

Colusa 5-21.52 Y 11, 15, 24, 27, 34, 35, 
39, 45, 61, 68, 117, 124, 
134, 139, 163, 164, 165 

N N 172,896 medium 

North American 5-21.64 Y 45 N N 399,000 high 

Solano 5-21.66 Y 19, 31, 91, 93, 94, 111, 
127, 161 

N N 69,149 medium 

South American 5-21.65 Y 161 N N 76,465 high 

Sutter 5-21.62 Y 11, 45, 68 N N 175,300 medium 

Yolo 5-21.67 Y 15, 24, 27, 28, 31, 33, 
42, 49, 56, 86, 92, 107, 

111, 124, 125, 134, 144, 
158, 162, 163 

N N 200,000 high 

 

Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Alameda Hospital Nose 
Gas (Abd) 

60 1,500   5,070 7,062 3,570 561   Y 

Livermore 78 200   900-2,000   700-1,800 3,400-9,400   Y 

 Butte Chico Gas (Abd) 18 1,400   4,365 7005 2,965       

Durham Gas 36 1,150   2,130 6,000 980 22,600   N 

Llano Seco Gas 79 1,300 1,600 4,550-
5,200 

8,306 300 4,100-8,200   Y 

Perkins Lake 
Gas 

104 1,500   3,400 6,500 1,900 4,300   Y 

Schorhr Ranch 
Gas (Abd) 

128 1,200   2,570 5,830 1,370 4,300   Y 

Wild Goose Gas 155 1,050   2,400-
2,900 

7,890 1,350-1,850 30,473-
55,640 

  N 

Colusa Arbuckle Gas 4 1,250 4,430 7,150 12,007 3,180 18,380 18,760 N 

 Bounde Creek 
Gas 

7 1,800 2,840 6,965 7,529 1,040 9,400   N 

 Buckeye Gas 10 1,950   7,850-
8,510 

11,678 5,900-6,560 15,400   N 

 Butte Sink Gas 13 400 1,000 2,650 6,998 600 7,000   Y 

 Butte Slough 
Gas 

14 200 1,815 5,700-
7,270 

8,200 1,615 2,300-22,300   Y 

 Compton 
Landing Gas 

21 1,300 2,020 6,260 10,777 720 12,000-
17,600 

  N 

 Compton 
Landing, South 
Gas (Abd) 

22 1,600 2,600 2,850 3,900 1,000       

 Everglade Gas 41                 

 Grimes Gas 52 1,100   4,900-
8,800 

9,450 3,800-7,700 13,688 16,823 N 
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Colusa 
(continued) 

Grimes, West 
Gas 

53 1,400-
2,450 

  6,050-
7,850 

9,585 3,600-6,450 16,200-
25,300 

  N 

 Kirk Gas 66 1,950   7,330-
8,710 

9,522 5,380-6,760 11,200-
18,000 

  N 

 Lone Star Gas 83       7,173         

 Moon Bend Gas 95 200-1,300 1,400 2,270-
6,850 

7,979 100-1,200 14,000-
19,000 

  N 

 Princeton Gas 110 1,800   2,170 7,703 370       

 Stegeman Gas 131 1,900   2,490 7,850 590       

 Sycamore Gas 138 750 1,480 4,734-
7,370 

10,014 730       

 Wild Goose Gas 155 1,050   2,400-
2,900 

7,980 1,350-1,850 30,473-
55,640 

  N 

 Williams Gas 156 1,800   5,300 6,275 3,500       

Contra 
Costa 

Bixler Gas 6                 

Brentwood 8           450-13,400   Y 

 Brentwood, 
East Gas 

9 300   8,000 12,067 7,700       

 Concord Gas 
(Abd) 

23 <500 1,650-
1,800 

1,750-
2,250 

4,442 1,150-1,300 2,910-11,810   Y 

 Dutch Slough 
Gas 

37 800 7000 8,100 13,000 6,200 325-4,622   Y 

 Knightsen Gas 
(Abd) 

69 100-300   8,700 10,673 8,400-8,600       

 Los Medanos 
Gas 

85 150-1,000 2,800 4,300 6,941 1,800-2,650 10,800   N 

 Mulligan Hill 
Gas 

96 <500   1,640-
1,735 

4,965 1,150-1,235       

 Oakley Gas 
(Abd) 

98 <800   7,822 11,607 7,022 7,000   Y 

 Oakley Gas, 
south 

99 <100   7,475 11,472 7375       

 Pinole Point 
(Abd) 

106 200 4,350 6,400   4,150 14,600   N 

 Rio Vista Gas 118 1,900-
2,900 

2,450 9,650 15,050 0-550 6,100-24,000 11,300-
15,400 

N 

           

           

 Sherman Island 
Gas 

129 800 4,770 6,700 12,067 3,970       

 Van Sickle 
Island Gas 

150 <250 3,250 6,800 11,040 3,000 10,272   N 

 Willow Pass Gas 
(Abd) 

157 150 1,500 3,100 5,483 1,350       

Glenn Afton Gas 1 1,300 1,830 2,650 8,992 530 26,400   N 

 Afton Gas, 
South (Abd) 

2 1,300   2,735 3,740 14,35       

 Angel Slough 
Gas (Abd) 

3 1,050   2,383 7,019 1,333       
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Glenn 
(continued) 

Artois Gas (Abd) 5 2,100 2,520 5,885 7,447 420 17,120   N 

 Bounde Creek 
Gas 

7 1,800 2,840 6,965 7,529 1,040 9,400   N 

 Greenwood Gas 50 920   1,460 6,137 540       

 Greenwood 
Gas, South 

51 1,040   1,410 8,346 370       

 Larkin, West 
Gas 

71 1,600   5,933 7,876 4,333       

 Little Butte 
Creek Gas 

77       6,526         

 Llano Seco Gas 79 1,300 1,600 4,550-
5,200 

8,306 300 4,100-8,200   Y 

 Malton-Black 
Butte Gas 

88 1,500-
1,800 

1,550 3,250-
4,950 

6,692 0-50 18,000-
21,600 

  N 

 Ord Bend Gas 101 1,200   3,660 6,346 2,460 15,400   N 

 Orland Gas 102 1,700   2,710-
3,220 

5,850 1,010-1,520 84,000   N 

 Princeton Gas 110 1,800   2170 7,703 370       

 Rancho Capay 
Gas 

112 1,200 1,710 4,540-
5,000 

6,035 510       

 Willows-
Beehive Bend 
Gas 

159 850-1500 2,045 7,350 10,807 545-1,195 1,710-18,400   Y 

 Wilson Creek 
Gas (Abd) 

160       5,483         

Humboldt Grizzly Bluff Gas 54                 

Table J-Bluff 
Gas (Abd) 

140 700-1,000   2,100-
4,775 

  1,100-4,075       

Tompkins Hill 
Gas 

145 1,400-
1,900 

2,100-
5,800 

5,920   200-4,400 10,785-
22,598 

  N 

Sacramento Elkhorn Slough 
Gas 

40                 

Florin Gas (Abd) 43 1,300   3,800 5,608 2,500       

Freeport Gas 
(Abd) 

44 650-1,450 1,300 1,500-
1,800 

9,419 0-650       

Grand Island 
Gas 

48 2,000 1,000 1,500 8,950 0 9,900-16,700   N 

Hood-Franklin 
Gas 

59                 

Merritt Island 
Gas (Abd) 

93 1,600   7,400 6,800 5,800 3,100   Y 

Poppy Ridge 
Gas (Abd) 

108 1,700   7,270 8,118 5,570       

Rio Vista Gas 118 1,900-
2,900 

2,450 9,650 15,050 0-550 6,100-24,000 11,300-
15,400 

N 

 River Island Gas 120 100-2,000 1,200-
1,400 

4,350 10,902 0-1,300 1,700-7,700 1,200-4,800 Y 

 Sacramento 
Airport Gas 

124 1,400-
1,700 

2,200 2,600-
2,900 

4,524 500-800       
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Sacramento 
(continued) 

Sherman Island 
Gas 

129 800 4,770 6,700 12,067 3,970 1,810-10,000   Y 

 Snodgrass 
Slough Gas 

130                 

 Stone Lake Gas 
(Abd) 

133 800   7,072 9,526 6,272       

 Thornton Gas 
(Abd) 

141 600 2,315 3,500 11,010 1,715 14,379   N 

 Thornton, 
West-Walnut 
Grove Gas 

142 800-1,300 2,410 7,460-
8,300 

12,628 1,110-1,610       

San Joaquin Collegeville, 
East 
Gas 

20 1,000   7,455 9,657 6,455 24,000 26,200 N 

 East Island Gas 38       5,300         

 French Camp 
Gas 

46 100 5,000 6,925 8,750 4,900 14,000   N 

 Galt Gas (Abd) 47 1,850 2,330 2,435 5,765 480 3,938   Y 

 Harte Gas (Abd) 57 600-700 4,400-
4,700 

6,970 8,868 3,700-4,100       

 King Island Gas 63       6500         

 Lathrop Gas 72 500 3,950 6,906-
8,422 

12,787 3,450 10,700-
27,000 

  N 

 Lathrop 
Southeast Gas 
(Abd) 

73 <900   7,110 9,680 6,210 26,200   N 

 Lodi Airport Gas 
(Abd) 

80 700   4440 7040 3740       

 Lodi Gas 81 1,700 2,280 2,515 4,495 580 1,883-3,424   Y 

 Lodi, Southeast 
Gas 

82       6,057         

 Lone Tree Creek 
Gas 

83 1,250   6,800 9,800 5,550       

McDonald 
Island Gas 

89 50-100   5,220 12,502 5,120-5,170 12,000   N 

 McMullin Ranch 
Gas 

90 <500 1,200 1,800 16,145 700 7,900-23,300   N 

 Rindge Tract 
Gas 

116                 

 River Island Gas 120 100-2,000 1,200-
1,400 

4,350 10,902 0-1,300       

 Robert Island 
Gas 

122 75 5,250 6,301 12,516 5,175 5,000-12,000   Y 

 Stockton Gas 
(Abd) 

132       11,085 0       

 Thornton Gas 
(Abd) 

141 600 2,315 3,500 11,010 1,715 14,379   N 

 Thornton, 
West-Walnut 
Grove Gas 

142 800-1,300 2,410 7,460-
8,300 

12,628 1,110-1,610       
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Sacramento  
(continued) 

Tracy Gas (Abd) 146 1,200 3,900 5,200 13,832 2,700 6,350-19,200   Y 

Tracy, West, 
Gas (Abd) 

147                 

 Union Island 
Gas 

149 300   9,700 12,527 9,400 39,900   N 

 Vernalis Gas 151 800-1,050 3,000 4,925 12,532 2,000-2,250 500-5,400   Y 

 Vernalis, 
Southwest Gas 
(Abd) 

152 2,600   4,560 6,628 1,960       

San Mateo Half Moon Bay 55 100   800-2,700   700-2,600       

La Honda 70 150 1,120 1,800   970 19,700-
41,000 

  N 

 Oil Creek 100 None 1,860 2,090     25,300   N 

Solano Bunker Gas 12 2,500-
3,100 

6,780 6,845 10,098 3,680-4,280       

 Cache Slough 
Gas 

16 2,000-
2,300 

4,730 5,335 7,730 2,430-2,730 15,200-
18,000 

  N 

 Davis Southeast 
Gas (Abd) 

28 2,600-
3,100 

3,535 6,450 11,988 435-935 12,670-
12,980 

  N 

 Denverton 
Creek Gas 

29 100-900 8,585 9,890 12,540 7,685-8,485 1,540-34,000   Y 

 Denverton Gas 
(Abd) 

30 <500   1,425 6,000 925 3,080   Y 

 Dixon Gas (Abd) 31 2,700 1,100 1,400 7,912 0 10,443-
17,000 

  N 

 Dixon Gas, East 
(Abd) 

32 2,700-
2,800 

  4,500 7,546 1,700-1,800       

 Elkhorn Slough 
Gas 

40                 

 Honker Gas 
(Abd) 

58 150   6,500 11,070 6,350 12,300   N 

 Kirby Hill Gas 64 250-1,800 1,100 5,425 7,898 0-850 942-16,778   Y 

 Kirby Hill Gas, 
North (Abd) 

65 None 3,510 4,260 9,667   5,500-24,000   Y 

 Liberty Cut Gas 
(Abd) 

74 2,600 4,060 4,130 6,463 1,460 9,930   N 

 Liberty Island 
Gas (Abd) 

75 2,500-
3,350 

  4,725 10,011 1,375-2,225 7,900   N 

 Lindsey Slough 
Gas 

76 2,500-
3,000 

6,060 10,228 15,050 3,060-3,560       

 Maine Prairie 
Gas 

87 2,700 4,150 8,300 10,683 1,450 68-17,120   Y 

 Millar Gas 94 2,900-
3,200 

  4,585 13,172 1,385-1,685 3,600-6,850   Y 

 Potrero Hills 
Gas (Abd) 

109 1,100   3,245 10,214 2,145 5,800   Y 

 Rio Vista Gas 118 1,900-
2,900 

2,450 9,650 15,050 450-1,450 6,100-24,000 11,300-
15,400 

N 

 Ryer Island Gas 123 1,100 4,470 4,750 8,942 3,370       
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Solano 
(continued) 

Saxon Gas 127 2,500 770 1,800 13,060 0 11,370   N 

Sherman Island 
Gas 

129 800 4,770 6,700 12,067 3970 1810-10,000   Y 

 Suisun Bay Gas 135 None 975 4,650 8,898   700-16,900 4,500-23,000 Y 

 Todhunters 
Lake Gas 

144 2,100-
2,500 

  6,440 7,602 650-1,150 6,160   Y 

 Tremont Gas 
(Abd) 

148 3,000 6,050 6,560 8,051 3,050       

 Van Sickle 
Island Gas 

150 <250 3,250 6,800 11,040 3,000 10,272   N 

 Winters Gas 162 2,400 4,615 5,585 8,493 2,215       

Stanislaus Vernalis Gas 151 800-1,050 3,000 4,925 12,532 1,950-2,100 500-5,400   Y 

Sutter 
. 

Butte Sink Gas 13 400 1,000 2,650 6,998 600 7,000   Y 

Butte Slough 
Gas 

14 200 1,815 5,700-
7,270 

8,200 1,615 2,300-22,300   Y 

Catlett Gas 
(Abd) 

17 1,400   2,250 6,649 850       

El Dorado Bend 
Gas (Abd) 

39                 

Everglade Gas 41                 

 Fremont 
Landing Gas 
(Abd) 

45 1400   2320 4500 920       

 Grimes Gas 52 1100   4900-8800 9450 3800-7700 13,688 16,823 N 

 Karnak Gas 62 1000   2400-3000 4567 1400-2000       

 Kirk Gas 66 1950   7330-8710 9522 5380-6760 11,200-
18,000 

  N 

. Knights Landing 
Gas 

68       5700         

 Moon Bend Gas 95 200-1300 1400 2270-6850 7979 100-1200 14,000-
19,000 

  N 

 Nicolas Gas 97 2500   5700 6786 3200       

 Peace Valley 
Gas (Abd) 

103 750   3150 7084 2400       

 Pierce Road Gas 105       6510         

 Robbins Gas 121 500-700   7100 7631 6400-6600       

 Sacramento 
Airport Gas 

124 1400-1700 2200 2600-2900 4524 500-800       

 Sutter Butte 
Gas 

136 2000   2100-6000 8000 100-4000 3600-31,300 4500-23,000 Y 

 Sutter City Gas 137 1200-1700 1440 1700 7925 0-240 2200-22,000   Y 

 Sycamore Gas 138 750 1480 4734-7370 10,014 730       

 Tisdale Gas 143 600   6200 7720 5600 16,400-
18,100 

  N 

 Verona Gas 153 800   1840 4008 1040       

 West Butte Gas 154 2200   4260-6500 8097 2060-4300       
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Tehama Corning Gas 
(Abd) 

25 1000   980-1450 9225 0-450 5000-14,000   Y 

Corning Gas, 
South 

26 1100 1185 2340 8250 85       

Kirkwood Gas 67 2000 2400 4020 5944 400 2100-2200   Y 

Malton-Black 
Butte Gas 

88 1500-1800 1550 3250-4950 5692 0-50 18,000-
21,600 

  N 

Rancho Capay 
Gas 

112 1200 1710 4540-5000 6035 510       

Red Bank Creek 
Gas (Abd) 

113 2650   4158 5800 1508       

Rice Creek Gas 114 1450-1700 2000-2660 4250-5500 12,175 300-1210 10,100-
23,800 

  N 

Rice Creek, East 
Gas 

115 1600   4950 5926 3350       

Yolo Bullock Bend 
Gas (Abd) 

11                 

Cache Creek 
Gas 

15 1900-2100 3924 5000 10,990 1824-2024       

Clarksburg Gas 19 2100 7450 11100 12,235 5350 11,500-
12,200 

  N 

Conway Ranch 
Gas 

24 2200-2600 2850-3100 5150-5300 6700 250-900       

Crossroads Gas 
(Abd) 

27 2500 4150 4985 6112 1650       

Davis Southeast 
Gas (Abd) 

28 2600-3100 3535 6450 11,988 435-935 12,670-
12,980 

  N 

Dixon Gas (Abd) 31 2700 1100 1400 7912 0 10,443-
17,000 

  N 

Dry Slough Gas 
(Abd) 

33 2400-2700   5030-5350 8301 2330-2950       

Dufour Gas 
(Abd) 

34 2100 3700 4400 5200 1600       

. Dunnigan Hills 
Gas 

35 1750 2450 8400 9500 700 5200-5800   Y 

 El Dorado Bend 
Gas (Abd) 

39                 

 Fairfield Knolls 
Gas 

42 2500 3625 5040 7069 1125 670-840   Y 

 Fremont 
Landing Gas 
(Abd) 

45 1400   2320 4500 920       

 Greens Lake 
Gas (Abd ) 

49 2000   3200 6800 1200       

 Harlan Ranch 
Gas (Abd) 

56       6905         

 Howells Point 
Gas 

61       4700         

 Knights Landing 
Gas 

68       5700         
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Table J-18. Details of Freshwater and Hydrocarbon Zones – Region 6 

County 
Oil and Gas  
Field Name 

Oil and 
Gas  
Field 

Number 
Depth to Base  

    of Fresh Water1, 4 

Depth to  
Hydrocarbon Zone 

Difference 
Between 
Base of 

Fresh Water 
and Top of 
Hydrocarbon 

Zone (ft)² 

Water Salinity of  
Hydrocarbon Zone 

TDS  
<10,000 
mg/L? 
(Y/N) Top Bottom NaCl (mg/L) TDS (mg/L) 

Yolo 
(continued)  

Madison Gas 
(Abd) 

86       5070         

 Medora Lake 
Gas 

91 2230               

 Merrit Gas 92 1600   5500 6800 3900       

 Merritt Island 
Gas (Abd) 

93 2900-3200   7400 8000 4200-4500 3100   Y 

 Millar Gas 94 2900-3200 3875 8245 13,172 675-975 3600-10,440   Y 

 Pleasant Creek 
Gas 

107 1700-2700 2800 3700 5006 100-1100       

 Putah Sink Gas 111 2000-2500 5550 6500 8123 3050-3550       

 Rio Jesus Gas 117 1000   2470 8956 1470       

 Sacramento 
Airport Gas 

124 1400-1700 2200 2600-2900 4524 500-800       

 Sacramento By-
Pass Gas (Abd) 

125 2100   2160 11,194 60 1000   Y 

 Saxon Gas 127 2500 6280 7050 13,060 3780 11,370   N 

 Sugarfield Gas 134 2400 4080 4930 6729 1680       

 Sycamore 
Slough Gas 

139 2100   3720 5525 1620 3900   Y 

 Todhunters 
Lake Gas 

144 2100-2500 3150 6440 7602 650-1050 6160   Y 

 Willow Slough 
Gas 

158 2800 4850 5990 7138 2050 5040   Y 

 Winchester 
Lake Gas 

161 1800 3150 3680 7200 1350       

 Winters Gas 162 2400 4615 5585 8493 2215       

 Woodland Gas 163 3100 3988 4430-5130 11,007 888 20,544   N 

 Zamora Gas 
(Abd) 

164 1900   3580 11,005 1680       

Zamora Gas, 
North (Abd) 

165       5005         

1 - Range provided, where available 
2 - Negative numbers may be the result of using average depths and ranges, therefore are considered to be zero 
3 - Abd=Abandoned 
Source: CDOC, 1982. 
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Appendix K. Summary of National Train Accident Data for Class I Railroads (excluding Amtrak)

% Change

From
CY 2004

Total Accidents/Incidents (1) 9,351 9,193 8,538 8,284 7,544 6,041 6,042 5,991 5,533 5,789 -38.1

Total Accident/Incident rate (2) 14.7 14.1 12.8 12.8 12.1 11.6 10.9 10.5 9.5 9.8 -33.5

Train Accidents  2,783 2,682 2,380 2,140 1,970 1,457 1,463 1,567 1,387 1,379 -50.4

Train Accident Rate (2) 4.4 4.1 3.6 3.3 3.2 2.8 2.6 2.8 2.4 2.3 -46.8

Yard Switching Accident / Incident Rate (2) 25.5 23.6 19.5 14.4 14.4 13.4 12.8 14.1 12.7 11.3 -55.7

Highway-Rail Incidents 2,452 2,406 2,274 2,103 1,852 1,392 1,533 1,585 1,534 1,558 -36.5

Highway-Rail Incident Rate (2) 3.9 3.7 3.4 3.3 3.0 2.7 2.8 2.8 2.6 2.6 -31.7

Other Accidents / Incidents (3) 4,116 4,105 3,884 4,041 3,722 3,192 3,046 2,839 2,612 2,852 -30.7

Total Train Miles (4) 636.2 651.8 668.7 645.6 624.3 519.3 556.4 568.6 579.7 592.3

Yard Switching Miles (4) 65.1 67.3 67.9 82.8 80.6 62.5 67.3 65.0 65.8 70.4

Source:   Federal Railraod Administration (FRA), Office of Safety Analysis Data Reports http://safetydata.fra.dot.gov/officeofsafety/default.aspx. Accessed June 26, 2014.

(1) Total Accidents is the sum of Train Accidents, Crossing Incidents, and Other Accidents/Incidents

(2) Events per million train miles

(3) Other Accidents/Incidents are events other than Train Accidents or Crossing Incidents that cause physical harm to persons
(4) Number of million train miles
(5) Class I Railroad Group selections are reported based on the System Reporting Level to ensure all subsidiary railroads are included

CY 2009 CY 2010 CY 2011 CY 2012 CY 2013CY 2008Category CY 2004 CY 2005 CY 2006 CY 2007
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