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5.12 Hazardous Materials Handling

5.12 HAZARDOUS MATERIALS HANDLING

Hydrogen Energy California LLC (HECA LLC) is proposing an Integrated Gasification
Combined Cycle (IGCC) polygeneration project (HECA or Project). The Project will gasify a
fuel blend of 75 percent coal and 25 percent petroleum coke (petcoke) to produce synthesis gas
(syngas). Syngas produced via gasification will be purified to hydrogen-rich fuel, and used to
generate a nominal 300 megawatts (MW) of low-carbon baseload electricity in a Combined
Cycle Power Block, low-carbon nitrogen-based products in an integrated Manufacturing
Complex, and carbon dioxide (CO,) for use in enhanced oil recovery (EOR). CO, from HECA
will be transported by pipeline for use in EOR in the adjacent Elk Hills Oil Field (EHOF), which
is owned and operated by Occidental of Elk Hills, Inc. (OEHI). The EOR process results in
sequestration (storage) of the CO,.

Terms used throughout this section are defined as follows:

e Project or HECA. The HECA IGCC electrical generation facility, low-carbon nitrogen-
based products Manufacturing Complex, and associated equipment and processes, including
its linear facilities.

e Project Site or HECA Project Site. The 453-acre parcel of land on which the HECA IGCC
electrical generation facility, low-carbon nitrogen-based products Manufacturing Complex,
and associated equipment and processes (excluding off-site portions of linear facilities), will
be located.

e OEHI Project. The use of CO; for EOR at the EHOF and resulting sequestration, including
the CO; pipeline, EOR processing facility, and associated equipment.

e OEHI Project Site. The portion of land within the EHOF on which the OEHI Project will
be located and where the CO, produced by HECA will be used for EOR and resulting
sequestration.

e Controlled Area. The 653 acres of land adjacent to the Project Site over which HECA will
control access and future land uses.

This introduction provides brief descriptions of both the Project and the OEHI Project.
Additional HECA Project description details are provided in Section 2.0. Additional OEHI
Project description details are provided in Appendix A of this Application for Certification
(AFC) Amendment.

HECA Project Linear Facilities

The HECA Project includes the following linear facilities, which extend off the Project Site (see
Figure 2-7, Project Location Map):

e Electrical transmission line. An approximately 2-mile-long electrical transmission line will
interconnect the Project to a future Pacific Gas and Electric Company (PG&E) switching
station east of the Project Site.
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SECTIONFIVE Environmental Information

e Natural gas supply pipeline. An approximately 13-mile-long natural gas interconnection
will be made with PG&E natural gas pipelines located north of the Project Site.

e Water supply pipelines and wells. An approximately 15-mile-long process water supply
line and up to five new groundwater wells will be installed by the Buena Vista Water Storage
District (BVWSD) to supply brackish groundwater from northwest of the Project Site. An
approximately 1-mile-long water supply line from the West Kern Water District (WKWD)
east of the Project Site will provide potable water.

e Coal transportation. HECA is considering two alternatives for transporting coal to the
Project Site:

— Alternative 1, rail transportation. An approximately 5-mile-long new industrial
railroad spur that will connect the Project Site to the existing San Joaquin Valley Railroad
(SJVRR) Buttonwillow railroad line, north of the Project Site. This railroad spur will
also be used to transport some HECA products to market.

— Alternative 2, truck transportation. An approximately 27-mile-long truck transport
route via existing roads from an existing coal transloading facility northeast of the Project
Site. This alternative was presented in the 2009 Revised AFC.

OEHI Project

OEHI will be installing the CO, pipeline from the Project Site to the EHOF, as well as installing
the EOR Processing Facility, including any associated wells and pipelines needed in the EHOF
for CO, EOR and sequestration. The following is a brief description of the OEHI Project, which
is described in more detail in Appendix A of this AFC Amendment:

e CO; EOR Processing Facility. The CO, EOR Processing Facility and 13 satellites are
expected to occupy approximately 136 acres within the EHOF. The facility will use 720
producing and injection wells: 570 existing wells and 150 new well installations.
Approximately 652 miles of new pipeline will also be installed in the EHOF.

e CO; pipeline. An approximately 3-mile-long CO; pipeline will transfer the CO, from the
HECA Project Site south to the OEHI CO, EOR Processing Facility.

This section presents a discussion of the potential impacts from storage and use of hazardous
materials during construction and operational phases of the Project. Design features have been
incorporated into the Project regarding the use of hazardous materials— specifically storage
procedures—in order to keep maximum potential impacts below defined thresholds of
significance. Hazardous waste generation and waste management practices for the Project are
further discussed in Section 5.13, Waste Management.

The discussion below includes the existing conditions; the environmental consequences
associated with hazardous materials use during construction and operation of the Project;
cumulative impacts; mitigation measures; and applicable laws, ordinances, regulations, and
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5.12 Hazardous Materials Handling

standards (LORS). Appendix K, Hazardous Materials Technical Analysis, provides additional
data supporting this analysis.

Information related specifically to the OEHI Project is contained in Appendix A-1 of this AFC
Amendment, Section 4.7, Hazards and Hazardous Materials and Appendix A-2, Section 2.12,
Hazards and Hazardous Material.

5.12.1 Affected Environment

The Project Site is currently used for farming purposes, including cultivation of cotton, alfalfa,
and onions. Adjacent land uses consist of Adohr Road and agricultural uses to the north;
Tupman Road and agricultural uses to the east; agricultural uses and an irrigation canal to the
south; and agricultural uses and the Dairy Road right-of-way to the west.

The West Side Canal, Kern River Flood Control Channel, and California Aqueduct are located
approximately 500 feet, 700 feet, and 1,900 feet, respectively, to the south of the Project Site.
The land southwest of the California Aqueduct is used for mineral and petroleum purposes. The
Elk Hills Field is approximately 1 mile south of the Project Site.

There are no sensitive receptors (e.g., schools, hospitals, playgrounds, daycare centers,
residences, etc.), as defined by California Accidental Release Prevention (CalARP) 19 Code of
California Regulations (CCR) §2735.3, within the Project Site. One residence was found
approximately 1,400 feet east of the Project Site along Station Road. See Section 5.6, Public
Health, for additional information on sensitive receptors. For a detailed description of the
Project features, see Section 2.0, Project Description.

5.12.2 Environmental Consequences

The criteria used at the Project were evaluated based on the Environmental Checklist Form of the
California Environmental Quality Act (CEQA) guidelines, and on standards and thresholds
adopted by the relevant agencies involved with this AFC Amendment. Accordingly, the Project
may result in a significant impact if it will:

e Create a significant hazard to the public or the environment through the routine transport,
use, or disposal of hazardous materials.

e Create a significant hazard to the public or the environment through reasonably foreseeable
upset and accident conditions involving the release of hazardous materials into the
environment.

e Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or
waste within 0.25 mile of an existing or proposed school.

e Be located on a site that is included on a list of hazardous materials sites compiled pursuant
to Government Code 8§865962.5, and as a result, create a significant hazard to the public or
environment.
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SECTIONFIVE Environmental Information

e Impair implementation of or physically interfere with an adopted emergency response plan or
emergency evacuation plan.

5.12.2.1 Construction Phase

Hazardous materials to be used during construction include gasoline, diesel fuel, oil, and
lubricants, as well as minimal amounts of cleaners, solvents, adhesives, and paint materials. No
Acutely Hazardous Materials (AHMSs) will be used or stored on site during construction, and no
storage of hazardous materials will occur outside of the Project Site. A summary of hazardous
materials to be used and stored for construction is provided in Table 5.12-1, Hazardous Materials
Usage and Storage During Construction Based on Title 22 Hazardous Characterization; and
Table 5.12-2, Hazardous Materials Usage and Storage During Construction Based on Material
Properties. These tables identify hazardous materials that will be used during construction,
based on Title 22 characteristic criteria, and based on the properties of the substance itself.

A Hazardous Materials Business Plan (HMBP) will be prepared prior to construction activities,
and will outline hazardous materials handling, storage spill response, and reporting procedures.
In accordance with the HMBP, construction contractors will be responsible for demonstrating
that the use, storage, and handling of these materials are in compliance with applicable LORS,
including licensing, personnel training, accumulation limits, reporting requirements, and
recordkeeping. Each construction contractor will also be responsible for maintaining a set of
Material Safety Data Sheets (MSDSs) for each on-site chemical they use, and construction
workers will be made aware of their location and contents.

A Spill Prevention Control and Countermeasure (SPCC) Plan will be prepared in accordance
with 40 Code of Federal Regulations (CFR) Part 112, Oil Pollution Prevention. The purpose of
the SPCC Plan is to prevent a discharge of oil into navigable waters. A facility is covered by the
SPCC rule if it has an aggregate aboveground oil capacity greater than 1,320 gallons. Because
maximum stored quantities of diesel fuel and gasoline exceed the threshold, the SPCC rule
applies to the Project construction phase. The SPCC Plan requires that the owner or operator of
the facility develop procedures that describe oil-handling operations, spill prevention practices,
discharge or drainage controls, and the personnel, equipment, and resources at the facility that
are used to prevent oil spills from reaching navigable waters. Secondary containment to catch oil
spills, such as berms or curbing, will have to be provided.

The following services will be provided at the Project Site during construction:

Environmental health and safety training;

Site security;

Site first aid;

Construction testing (e.g., soil, concrete);

Furnishing and servicing of sanitary facilities;

Trash collection and disposal;

Disposal of hazardous materials and waste; and

An SPCC Plan that details temporary secondary containment.
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5.12 Hazardous Materials Handling

Contractors will be expected to implement best management practices (BMP) consistent with
hazardous materials storage, handling, emergency spill response, and reporting specified in the
HMBP. These BMPs will include provisions for spill protection for non-hazardous materials
(such as lube oils), which will also be handled and stored on site during construction. The most
probable accidents involving hazardous materials during construction might occur from small-
scale spills during cleaning, or use of other materials in the storage areas, or during refueling of
equipment. Such materials generally have a low relative risk to human health and the
environment. Such spills will be immediately cleaned up, and materials containing hazardous
substances will be properly disposed in accordance with the HMBP and BMPs.

If a large spill occurs, the spill area will be bermed or controlled as quickly as practical to
minimize the footprint of the spill, in accordance with the HMBP and BMPs. Contaminated soil
materials produced during cleanup of a spill will be stored, transported, and disposed. If a spill
or leak into the environment involves hazardous materials equal to or greater than the specific
reportable quantity, federal, state, and local reporting requirements will be adhered to. In
particular, the Kern County Environmental Health Services Department (EHSD) will be notified.
The Kern County Fire Department (KCFD) will also be notified in the event of a fire or injury.

Impacts associated with the use of hazardous materials during construction would be less than
significant as a result of the Applicant implementing the above procedures, and Mitigation
Measures HAZMAT-1 through HAZMAT-4, as discussed in Section 5.12.5, Mitigation Measures.

According to the analysis contained in Appendix A-1, Section 4.7, Hazards and Hazardous
Materials; and Appendix A-2, Section 2.12, Hazards and Hazardous Materials, impacts
associated with the use of hazardous materials during the construction of the OEHI Project
would not result in significant adverse impacts.

5.12.2.2 Operations Phase

A summary of hazardous materials to be used and stored on site for operation of the Project is
provided in Table 5.12-3, Hazardous Materials Usage and Storage During Operations Based on
Title 22 Hazardous Characterization, and Table 5.12-4, Hazardous Materials Usage and Storage
During Operations Based on Material Properties. These tables present materials that will be used
during regular plant operations that may be characterized as hazardous, based on Title 22 criteria
or on the materials’ properties.

Fire and Explosion Risks

Natural Gas

Natural gas, which will be used for start-up, shut-down, and back-up fuel for the Project, poses a
fire and/or explosion risk as a result of its flammability. U.S. Department of Transportation
(DOT) rules govern gas pipeline operations to reduce the fire and explosion risk.

For the Project, natural gas will be used to start up and load the combustion turbine to the point
where hydrogen-rich fuel can be used. Natural gas will also serve as a backup fuel to allow
electric power generation to continue when hydrogen-rich fuel is not available. Natural gas is to
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be used for flare pilots, startup of the sulfur recovery unit (SRU), pilot gas, auxiliary boiler, and
support fuel for the SRU tail-gas thermal oxidizer. Natural gas will also be used to preheat the
gasifier, and as start-up fuel for the gasifier. Natural gas will not be stored on site.

The risk of a fire and/or explosion will be minimized through adherence to applicable codes and
design features, including isolation valves and the continued implementation of effective safety
management practices. With the implementation of standard operating procedures (SOPs) and
BMPs, based on Occupational Safety and Health Administration (OSHA) and DOT regulatory
requirements, the potential impacts from the use of natural gas would be less than significant.

Syngas and Hydrogen

The Project will generate (but not store) syngas consisting mainly of hydrogen and carbon
monoxide, with varying amounts of water vapor and substantially smaller amounts of CO,,
nitrogen, argon, and hydrogen sulfide. The Project will use a hydrogen-cooled generator and
store 30,000 standard cubic feet (scf) of compressed hydrogen gas in a pressurized multi-tube
trailer.

Hydrogen, carbon monoxide, and hydrogen sulfide may pose a fire and/or explosion risk as a result
of flammability. Section 5.12.2.3, Off-Site Consequence Analysis (OCA), provides a worst-case
release scenario analysis for the hazardous components of syngas. As discussed in

Section 5.12.2.3 and Appendix K, the potential off-site impacts related to accidental worst-case
hydrogen and syngas release would be less than significant. Furthermore, the risk of a fire and/or
explosion will be minimized through adherence to applicable LORS and codes, design features,
and safety management practices specified in the HMBP.

Oxygen

The gasification process selected requires high-pressure, high-purity oxygen (99.5 percent by
volume). The oxygen is supplied from the ASU, which separates and purifies oxygen from the
ambient air. The air is filtered, compressed, dried, cooled to cryogenic temperatures, and
separated into nitrogen and oxygen products. The oxygen is sent to the gasifier and the SRU as
one of the feeds. The potential impacts presented by the use of oxygen will be less than
significant through the adherence to applicable LORS and codes, design features, and safety
management practices specified in the HMBP.

Ammonia

The Project will store a maximum of 3.8 million gallons—or approximately 10,733 short tons—
of anhydrous ammonia (a 7-day supply for the Manufacturing Complex). There will be two
vertical cylindrical steel tanks, each housed in their own unique double-integrity vessel, elevated
above ground on a concrete pedestal, and surrounded on all sides by a 4-foot-high reinforced-
concrete barrier wall. The tank-within-a-tank design provides maximum safety against the
release of ammonia. The outer tank will contain any spill from the inner storage tank if a breach
were to develop. There is sufficient space in the outer tank to accommodate release from the
inner storage tank. As described in Appendix K, a release can only occur through the pressure-
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5.12 Hazardous Materials Handling

relief valve on the outer tank. This type of tank-within-a-tank design is designed specifically to
prevent any major release of ammonia.

Ammonia will be used as a component in the manufacturing of urea, may also be sold off site,
and will be used as a reducing agent for control of nitrogen dioxide (NO;) emissions from the
combustion turbine generators (CTGs). Ammonia is a potentially toxic chemical that will
vaporize upon release into a vapor cloud. Ammonia is listed in the following federal and state
regulations:

e 40 CFR Part 68 Chemical Accident Prevention Provisions (U.S. Environmental Protection
Agency [USEPA])

e 29 CFR 8§1910.119 Process Safety Management of Highly Hazardous Chemicals

e California Health and Safety Code, §8 25531 to 25543.3

e CCRTitle 19, 88 2735.1 to 2785.1

The anhydrous ammonia stored at the Project Site exceeds the imposed threshold amounts in the
above regulations. The Project is required to develop a Risk Management Plan (RMP) that will
be submitted to the EPA. A CalARP RMP is required and will be submitted to the Kern County
Environmental Health and Safety Department. An OCA for the worst-case release scenario was
performed for anhydrous ammonia stored at the Project and is discussed in Section 5.12.2.3. A
Process Safety Management (PSM) Plan is required and must be kept on site for federal and Cal/
OSHA (Division of Occupational Safety and Health) inspection.

The worst-case release scenario assumed that one of the inner steel tanks develops a leak and
liquid ammonia is instantaneously released into the interstitial space between the tank and the
outer tank. Since the outer tank sidewall is exposed to the environment, it will be nearer to
ambient temperature. Due to the temperature gradient between the liquid ammonia and outer
sidewall, heat will transfer to the ammonia and the liquid ammonia will begin to vaporize until
temperature differences approach thermal equilibrium. The vaporization of ammonia will cause
an increase in pressure which will be released through a relief valve at the top of the tank. Ina
worse-case release scenario, the released ammonia will remain in the outer tank at the
refrigeration temperature until heat from the surrounding areas causes the ammonia to vaporize
and put a slightly elevated pressure on the tank. If the vapor exceeds the set pressure of the relief
valve system, a release will occur. The maximum rate that ammonia will be released was
calculated to be 9.6 Ib per minute and is detailed in Appendix K. Under a worst-case release
scenario, the amount of ammonia released will not cause concentration levels of significance to
be reached during the release period. Distances to toxic endpoints for ammonia concentrations
of significance are shown below.

The calculated threat zones for 75 pm (CEC significance value), 150 pm (USDOT Emergency
Response Program Level 2 “ERPG-2"), and 200 pm (USEPA/CalARP Toxic Endpoint).

e 75 pm (CEC significance value) — Does not occur at ground level.
e 150 pm (ERPG-2) — Does not occur at ground level.
e 200 pm (USEPA/CalARP Toxic Endpoint) — Does not occur at ground level.
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Ground-level concentrations of ammonia do not exceed any levels of concern at any time during
a worst-case release scenario. The calculated threat zones do not extend offsite and no sensitive

receptors will be affected. Therefore, the potential impact from the use and storage of anhydrous
ammonia by the Project would be less than significant.

Methanol

The Project will use methanol in the Rectisol® unit, which will be stored in a single
300,000-gallon above-ground storage tank (AST) with secondary containment. The methanol is
used as a purification solvent that is regenerated in the process. An additional 250,000 gallons of
methanol will also be contained within process vessels, equipment, and piping of the Rectisol®
unit. The AST is located away from the process unit to reduce hazards. A pump and isolation
valve are placed on the piping between the storage tank and the acid gas removal (AGR) unit,
physically isolating the AST and AGR unit. Methanol is considered to be a hazardous substance
due to its flammable and moderately toxic chemical properties. Methanol is listed in the
following federal regulations:

29 CFR §1910.1200 (OSHA)

40 CFR Part 116 and 40 CFR Part 117 (USEPA)

40 CFR Part 355, Appendices A and B (USEPA)

40 CFR Part 372 (Superfund Amendments and Reauthorization Act [SARA] Title I11)

40 CFR Part 302 (Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA])

Although it is a listed substance, neither federal nor state regulations require an OCA for the use
of methanol. However, because of the flammable and explosive characteristic of the substance,
the Project performed an OCA for the worst-case release scenario to assess the potential
consequences of such an event, and to assess the need for appropriate controls and mitigation
measures for the Project. Because methanol is a flammable substance, the most severe
hazardous consequence that could be derived from an accidental release would consist of a vapor
cloud explosion. The analysis is included in Section 5.12.2.3, Off-Site Consequence Analysis,
and in Appendix K.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use and storage of methanol by the Project would be less than significant.

Sulfur

The Project Site will store 100,000 gallons of degassed liquid sulfur in an above-ground sulfur
storage pit and one above-ground tank, as further described in Section 2.0, Project Description.
The potential impact from the use and storage of sulfur on site by the Project is expected to be
less than significant.

Other Gases

Other gases expected to be stored and used at the site include gases typically used for
maintenance activities such as shop welding and emissions monitoring. These gases include
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small amounts of acetylene, carbon monoxide, and oxygen. The potential impacts presented by
the use of these gases are not considered to be significant, based on the following:

e A limited quantity of each gas will be stored at the facility.

e The gases will be stored in DOT-approved safety cylinders, secured to prevent upset and
physical damage.

e Incompatible gases (e.g., flammable gases and oxidizers) will be stored separately.

e The gases will be stored in multiple, standard-sized portable cylinders, in contrast to larger
cylinders, generally limiting the quantity that may be released from an individual cylinder
failure.

For these reasons, the potential impact from use of these gases would be less than significant.
Risk Analysis of Hazardous Materials

In September 1996, Senate Bill (SB) 1889 was enacted to change the California Health and
Safety Code (CHSC) 825531 et seq., replacing the Risk Management and Prevention Program
requirements with the Risk Management Plan (RMP) requirements established pursuant to
Section 112(r) of the federal Clean Air Act (CAA) (42 United States Code [USC] Section 7412).
Pursuant to SB 1889, the California Office of Emergency Services (OES) is required to adopt
implementing regulations, initially as emergency regulations, and to seek and maintain
delegation of the federal program. The CalARP program merges federal and state programs for
the prevention of accidental releases of regulated toxic and flammable substances. The goal was
to eliminate the need for two separate and distinct chemical risk management programs. The
CalARP Phase | Final Regulations were approved on 16 November 1998.

The CalARP Phase | Final Regulations (CCR Title 19, Division 2, and Chapter 4.5) provide two
sets of lists of Regulated Substances: (1) Federal Regulated Substances; and (2) State Regulated
Substances.

e Section 2770.5 — Tables 1 and 2 of 82770.5 list Federal Regulated Substances and threshold
quantities for accidental release prevention, including flammable substances. Anhydrous
ammonia, sulfuric acid, and flammable/hazardous compressed gases (such as hydrogen) are
on the list. The quantities of sulfuric acid and flammable/hazardous compressed gases
proposed for use by the Project from construction through operation do not exceed the
threshold quantity limits and therefore are not regulated under the federal program.
However, the quantity of ammonia (10,733 short tons) exceeds the threshold quantity for
anhydrous ammonia in for both state and federal programs.

e Section 2770.5 — Table 3 of §2770.5 lists State Regulated Substances and threshold
quantities for accidental release prevention. Anhydrous ammonia, sulfuric acid, and
flammable/hazardous compressed gases (such as hydrogen) are on the list. The quantities of
sulfuric acid and flammable/hazardous compressed gases proposed for use by the Project
from construction through operation do not exceed the threshold quantity limits, with the
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exception of ammonia. Therefore, these chemicals as used by the Project are not regulated
under the state program, except for anhydrous ammonia.

Ammonia

Tables 1 and 3 of CalARP 82770.5 identify the threshold quantities for anhydrous ammonia to be
10,000 pounds and 500 pounds, respectively. Appendix A of 29 CFR 1910.119 identifies the
threshold quantity of anhydrous ammonia to be 10,000 Ibs. Since the quantity of ammonia
(10,733 short tons) at the Project will exceed the 10,000 Ib federal requirement and 500 Ib state
requirement, federal and state RMP regulations will apply. Since the quantity of ammonia also
exceeds the 10,000 Ib federal PSM threshold, federal PSM regulations will also apply. The
Project will comply with USEPA and CalARP regulatory requirements to develop a federal RMP
and a CalARP and federal PSM, which will be submitted to the USEPA and Kern County EHSD.

An OCA was conducted for the Project to determine the extent of impact that may be caused
from a worst-case release of ammonia, and to determine the appropriate program classification
for the Project under CalARP (19 CCR 82735.4). See Section 5.12.2.3, Off-Site Consequence
Analysis, for the specific modeling parameters, results, and program determination of the OCA.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use and storage of ammonia by the Project would be less than significant.

Sulfuric Acid

Table 3 of CalARP §2770.5 provides a threshold quantity requirement of 1,000 pounds for
sulfuric acid. Even though sulfuric acid exceeds the threshold quantity pursuant to §25532(g) (2)
of the HSC, it does not satisfy the other criteria required under the regulations to be considered a
CalARP-regulated chemical, because it is not concentrated with greater than 100 pounds of
sulfur trioxide to meet the definition of oleum, and/or it is not in a container with flammable
hydrocarbons (flash point <730 degrees Fahrenheit [°F]). In summary, the Project will store
14,000 gallons of sulfuric acid within an AST, at ambient temperature, but will not be subject to
CalARP requirements because it will not meet the definition of oleum, and will not be stored in a
container with flammable hydrocarbons.

While not mandated by the applicable regulations, the hazardous nature of sulfuric acid was
evaluated when developing safety measures and procedures for the Project. The sulfuric acid
AST will be made of compatible material, which will not corrode, and the groundcover
surrounding the location of the tank will be coated to prevent deterioration of the ground surface
in the event of a spill. To prevent any possible spill from entering a wastewater or stormwater
drainage system, this area will not contain any drains or drainage. All combustible material will
be removed from the location of the tank to prevent any potential combustion.

Based upon the foregoing, the potential impact from the use and storage of sulfuric acid by the
Project would be less than significant.
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Hydrogen

Table 2 of CalARP §2770.5 identifies the threshold quantity for hydrogen to be 10,000 pounds.
The Project will store 30,000 scf of hydrogen (about 150.8 pounds) on site in a pressurized
multi-tube trailer. Because the amount of hydrogen stored on site is below the regulatory
threshold, there is no requirement to satisfy CalARP or CAA RMP regulatory requirements.
However, even though the storage amount of hydrogen at the Project Site is far below the federal
or state regulatory threshold, an OCA evaluation was performed in order to assess the potential
consequences of a worst-case release scenario, and the need to design appropriate controls and
mitigation measures to operate in a safe environment. In accordance with California Energy
Commission (CEC) requirements, the U.S. Environmental Protection Agency (USEPA) RMP
OCA Guidance (April 1999) document was applied to generate the OCA for hydrogen. The
analysis is included in Section 5.12.2.3, Off-Site Consequence Analysis, and in Appendix K.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use and storage of hydrogen by the Project would be less than significant.

Acid Gas

Acid gas for the Project will typically consist of about 45 percent hydrogen sulfide and about

55 percent CO,. Hydrogen sulfide is a regulated material. It is produced by the gasification
process, separated from the syngas by the AGR unit, and converted to elemental sulfur in the
SRU. The regulatory threshold for hydrogen sulfide is 10,000 pounds under CAA RMP, and
500 pounds under CalARP. The toxicity concentration level set by CAA RMP/CalARP for
hydrogen sulfide is 32.3 parts per million (ppm) (0.042 milligrams per liter [mg/L]). The on-site
quantities of hydrogen sulfide to be generated by the Project are below regulatory thresholds, and
do not trigger application of CalARP or CAA RMP requirements. However, because of its
characteristic of explosivity and toxicity, the Project performed an OCA to assess the potential
consequences of a worst-case release scenario and the need for appropriate controls and
mitigation measures to operate in a safe environment. The analysis is included in

Section 5.12.2.3, Off-Site Consequence Analysis, and in Appendix K.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use of hydrogen sulfide by the Project would be less than significant.

Syngas

The feedstock will be gasified to produce a syngas. The syngas will be processed and purified to
produce a hydrogen-rich gas, which will be used to fuel the combustion turbine for low-carbon
power generation and to produce high-purity hydrogen for nitrogen-based products. Syngas
consists of water vapor, carbon monoxide, CO,, hydrogen, nitrogen, and hydrogen sulfide, with
trace amounts of argon, ammonia, and methane. Of these substances, only hydrogen, carbon
monoxide, hydrogen sulfide, ammonia and methane are regulated chemicals under applicable
federal and state regulations. Hydrogen and methane are regulated as flammable substances,
while hydrogen sulfide and ammonia are regulated as a toxic substance (see 40 CFR 68.130 and
19 CCR 2770.5). The quantities of these constituents in the syngas do not trigger regulatory
requirements under CalARP or CAA RMP. However, because of its characteristic of
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flammability and toxicity, the Project performed an OCA for the worst-case release scenario to
assess the potential consequences of a worst-case release scenario, and the need for appropriate
controls and mitigation to operate in a safe environment. The analysis is included in

Section 5.12.2.3, Off-Site Consequence Analysis, and in Appendix K.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use of syngas by the Project would be less than significant.

Methanol

The Project will use methanol in the Rectisol® unit, which will be stored in a single
300,000-gallon above-ground storage tank (AST) with secondary containment. The methanol is
used as a purification solvent that is regenerated in the process. An additional 250,000 gallons of
methanol will also be contained within the process vessels, equipment, and piping of the
Rectisol® unit. The AST is located away from the process unit to reduce hazards. A pump and
isolation valve are placed on the piping between the storage tank and the AGR unit, physically
isolating the AST and AGR unit. Methanol is considered to be a hazardous substance due to its
flammable and moderately toxic chemical properties. Methanol is listed in the following federal
regulations:

29 CFR §1910.1200 (OSHA)

40 CFR Part 116 and 40 CFR Part 117 (USEPA)

40 CFR Part 355, Appendices A and B (USEPA)

40 CFR Part 372 (Superfund Amendments and Reauthorization Act [SARA] Title I11)

40 CFR Part 302 (Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA])

Although it is a listed substance, federal regulations do not require an OCA for the use of
methanol. Additionally, methanol is not regulated under applicable state regulations. However,
because of its characteristic of flammability and explosivity, the Project performed an OCA for
the worst-case release scenario to assess the potential consequences of a worst-case release
scenario, and the need for appropriate controls and mitigation to operate in a safe environment.
Because methanol is a flammable substance, the most severe hazardous consequence that could
be derived from an accidental release would consist of a vapor cloud explosion and a pool fire.
The analysis is included in Section 5.12.2.3, Off-Site Consequence Analysis, and in Appendix K.

Based upon the foregoing, and as further described in Section 5.12.2.3, the potential impact from
the use and storage of methanol by the Project would be less than significant.

Other Hazardous Materials

No adverse environmental impacts related to other hazardous materials used at the Project Site
are anticipated. Only minimal quantities of paints, oils, solvents, pesticides, and cleaners, typical
of those packaged for retail consumer use will be present during operation of the Project. Small
volumes of petroleum products associated with construction equipment will be on site during
construction. As described in Section 5.12.2.2, Operations Phase, and Section 5.12.5,
Cumulative Impact Analyses, long-term or cumulative impacts will be avoided by cleaning up
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any accidental leaks or spills of these materials. As a result, no adverse environmental impacts
related to other hazardous materials used at the Project Site are anticipated.

Carbon Dioxide

CO,, does not manifest hazardous properties (i.e., toxicity, reactivity, flammability, or
explosivity) that would result in regulatory classification as a hazardous material. However, the
current DOT requirement for pipelines transporting CO; (49 CFR 195) directs the operator to
perform a risk assessment. Pursuant to this DOT requirement and industry practice, the Project
conducted a risk analysis for the CO, pipeline. Section 5.12.2.4 below sets forth the Risk
Evaluation conducted for an accidental worst-case release scenario from the CO, pipeline.

CO; captured in the gasification process will be compressed and used in the Manufacturing
Complex as well as transported to EHOF for use in EOR. A compressor will pressurize the CO,
for off-site delivery.

Based upon the foregoing, and as further described in Section 5.12.2.4, the potential impact from
the use and storage of CO; by the Project would be less than significant.

Hazardous Materials Business Plan

The Project will maintain and implement an HMBP. The Project will also implement BMPs
consistent with the hazardous materials handling, emergency spill response, and reporting as
specified in the HMIBP.

If there is a spill or release of hazardous materials during operations, the spill area will be
bermed or otherwise controlled as quickly as practical to minimize the footprint of the spill in
accordance with the HMBP and BMPs. Specifically, the following procedures will be followed:

e Contaminated soil materials produced during cleanup of a spill will be stored, transported,
and disposed of in accordance with local, state, and federal regulations

e If aspill or leak into the environment involves hazardous materials equal to or greater than
the specific reportable quantity, the Project will follow federal, state, and local reporting
requirements. In particular, the Kern County EHSD will be notified. The Emergency
Management System will also be notified by calling 911 in the event of a fire or serious
injury.

With the implementation of the HMBPs and BMPs, long-term or cumulative impacts associated
with spills or releases of hazardous materials will be avoided. Impacts would be less than
significant.

Fire Prevention and Protection
Several combustible materials will be stored and used on the Project Site during the construction

and operation phases. A listing of these materials is found in Tables 5.12-1, 5.12-2, 5.12-3,
and 5.12-4. Potential hazards from the storage and use of these materials consist of fires and
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explosions. The Applicant will implement a variety of prevention and mitigation measures to
prevent and control potential fires and/or explosions.

The Fire Prevention and Protection Program includes both fire prevention and protection
measures. Employment of conservative equipment layouts, segregation of critical components,
and the remote location of non-essential resources are some of the important components of the
fire mitigation/suppression measures employed.

Conservative equipment spacing and segregation of potentially hazardous activities from the
balance of plant (BOP) facilities are the guiding principles used to protect personnel and
property. Flammable gas (i.e., carbon monoxide and natural gas) and toxic fume (i.e., ammonia
and hydrogen sulfide) monitors will be strategically located in the process areas to detect and
alarm at specified concentration levels. Oil containment sumps and fire walls will be erected to
isolate large transformers from adjacent facilities. Hydrogen distribution lines are routed to
avoid hazardous locations and areas containing critical equipment. Structural steel will be
protected with fire-proofing materials in strategic areas. Process liquid drains will be configured
to contain liquid spills within the unit of origin. Grading and paving plans will be prepared to
complement this objective. An extensive plant grounding system will be installed to dissipate
static electrical charges. Emergency lighting is provided to illuminate egress lanes. The
administration building, general warehousing, and other components not essential to support
daily operations will be located away from the main process facilities.

Fire suppression will be provided by various means. A dedicated fire-water storage and site-
wide loop distribution system, including automatic fire suppression (deluge/mist), and manual
fire-water fighting equipment (monitors and hydrants) will be provided. Inert gas suppression
systems will be installed in areas where water systems would otherwise cause damage to site
equipment. CO; fire suppression systems will be provided in the combustion turbine enclosures.
Provisions for the deployment of Aqueous Fire-Fighting Foam (AFFF) will be included with the
methanol storage tank. Steam is used to smother fires originating in hot equipment, which may
otherwise be further damaged by the application of relatively “cold” fire water.

The Project Site fire protection areas consist of the following:

Material handling

Gasification

Acid gas removal

Sulfur recovery unit/tail gas treating unit
Syngas blending and distribution

Ammonia production and storage

Natural gas distribution

Air separation unit

Cooling towers

Power generation and high voltage transmission.

An evaluation of the potential areas that may be impacted from the worst-case scenario
combustion of ignitable hazardous materials can be found in Appendix K, Hazardous Materials
Technical Analysis. The analyses performed show that the potential impact derived from these
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worst-case scenarios will not be significant. The application of the aforementioned prevention
and mitigation measures will further reduce the predicted area of impact established through the
OCA analyses, as described in Appendix K.

OEHI Project

According to the analysis contained in Appendix A-1, Section 4.7, Hazards and Hazardous
Materials; and Appendix A-2, Section 2.12, Hazards and Hazardous Materials, impacts
associated with the use of hazardous materials during the operation of the OEHI Project would
not result in significant adverse impacts.

5.12.2.3 Off-Site Consequence Analysis

An OCA was conducted for ammonia, hydrogen, and other chemicals that will be used or
produced at the Project Site. The following section and Appendix K, Hazardous Materials
Technical Analysis, present the parameters and results of the OCA conducted for chemicals at
the Project Site.

Ammonia

The Project will store approximately 3.8 million gallons (approximately 10,733 short tons) of
anhydrous ammonia. The storage system uses two vertical cylindrical steel tanks, each housed in
its own unique double-integrity vessel, elevated above ground on a concrete pedestal, and each
having a storage capacity of 5,367 tons, which is equivalent to 1.9 million gallons. The storage
system incorporates an inner storage tank approximately 84 feet in diameter, containing
refrigerated liquid ammonia and an outer secondary tank. There will be a 3-foot interstitial space
between the inner storage tank and outer tank. The inner storage tank will be constructed out of
steel, in accordance with AP1 620 Appendix R. The outer tank will also be constructed of steel,
and will contain insulation and aluminum cladding. Sensors will be installed in the interstitial
space to detect liquid ammonia leaks. The top of the inner tank will be a dome with a suspended
deck insulated by mineral wool. Between the suspended deck and the top roof, the presence of
ammonia vapor acts as an insulating media. Siporex (light-weight concrete with high thermal
insulation) blocks, foam glass, and layers of sand will serve as insulating layers between the
pedestal and the vessel. The concrete pedestal prevents ice formation in the ground under the
foundation. The ammonia storage system will be surrounded on all sides by a 4-foot-high
reinforced-concrete barrier wall.

Following the regulatory guidance for OCAs, an OCA was conducted for an accidental worst-
case release scenario under worst-case atmospheric conditions for the Project Site, where the
entire content of one ammonia tank is released. Under the scenario, the inner steel storage tank
develops a leak, and liquid ammonia is released into the interstitial space between the tank and
the outer tank. Because the outer tank sidewall is exposed to the environment, it will be nearer to
ambient temperature. The liquid ammonia is stored at minus 28 degrees Fahrenheit (°F). Due to
the temperature gradient between the liquid ammonia and outer sidewall, heat will transfer to the
ammonia, and the liquid ammonia will begin to vaporize until temperature differences approach
thermal equilibrium. The vaporization of ammonia will cause an increase in pressure, which will
be released through a relief valve. The vaporization rate calculation is explained in Appendix K.
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The model examines the results of a release of ammonia over 1 hour, and the subsequent
dispersion over a 1-hour period. The OCA considered the spill during worst-case conditions. In
the worst case, the atmospheric or environmental conditions are assumed that would significantly
enhance the vaporization of the ammonia, and at the same time prevent the quick dissipation of a
vapor cloud generated from such an assumed release.

Ammonia Modeling Results are presented in Appendix K, Hazardous Materials Technical
Analysis. In summary, the concentration levels of significance do not extend outside of the
Project Site boundary. No off-site impact is expected to occur from a worst-case release
scenario. Consequently, the potential impacts would be less than significant.

Hydrogen

The unique properties of hydrogen—Ilow density, high specific heat, and thermal conductivity—
make it an ideal coolant for electricity generators, and it is now being widely used as a coolant
for power plants. The Project will use a hydrogen-cooled generator and store 30,000 scf of
compressed hydrogen gas in a pressurized multi-tube trailer as make-up for the loss within the
generator. To determine the behavior of hydrogen under a worst-case release scenario, we have
examined its properties, along with the historical data, to evaluate the potential impacts in this
section. The worst-case release scenario assumed that the contents of the whole hydrogen tube
trailer (30,000 scf) are instantaneously released.

The OCA analysis result shows that even for the worst-case hydrogen explosion scenario, the
impact of the incident will be restricted within a 317-foot-radius (0.06 mile) from the center of
the storage tube trailer, and it does not extend outside the Project Site boundary. Any explosion
or combustion of a hydrogen-gas release at the Project Site will not have any negative impacts on
the surrounding area or the public, and will be contained within the Project Site boundaries.
Consequently, the potential impacts would be less than significant.

Acid Gas

The Rectisol® process will remove acid gas to significantly reduce sulfur dioxide emissions.
Acid gas is removed from shifted syngas to produce low-sulfur hydrogen-rich fuel for low-
carbon baseload electrical generation, and to produce high-purity hydrogen for the
Manufacturing Complex. The Project acid gas will consist of a mixture of approximately

45 percent hydrogen sulfide and 55 percent CO,. The worst-case release scenario for the acid
gas consists of a total release of the piping volume equivalent to 50 pounds of hydrogen sulfide.

As shown by the modeling that is summarized in Appendix K, Hazardous Materials Technical
Analysis, potential impacts from a worst-case scenario vapor cloud explosion will be limited to
less than 0.1 mile. The potential impact from a worst-case explosion will be limited to inside the
Project Site boundaries. Results from the toxicity modeling presented a distance to toxic
endpoint of 1,974 feet (0.37 mile). The potential impact generated from the worst-case release
scenario would not extend outside of the Project Site boundary. Consequently, the potential
impacts would be less than significant.
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Syngas

Coal and petcoke will be gasified to produce syngas, which will be processed and purified to
produce a hydrogen-rich fuel. This hydrogen-rich fuel will be used to fuel the combustion
turbine for low-carbon baseload power generation, and to produce high-purity hydrogen for the
Manufacturing Complex. Syngas consists of hydrogen, carbon monoxide, water vapor, CO,,
nitrogen, argon, methane, and hydrogen sulfide. The purpose of the modeling was to estimate
the consequences from a hypothetical worst-case release of syngas at the Project Site. The
scenario analyzed consisted of a worst-case release of approximately 15,000 pounds of wet-
syngas from equipment and process piping at the facility.

The modeling of the worst-case release scenario demonstrates that such a release of syngas
contained with the process equipment and piping may produce a vapor cloud explosion that may
reach a distance of 491 feet (0.09 mile) from the point of release. Consequently, the potential
impact of an explosion will not extend outside of the Project Site boundary. Therefore, the
potential impact from the use of syngas at the Project Site would be less than significant.

One of the primary components of syngas is carbon monoxide. Carbon monoxide is a hazardous
material with toxic and ignitable characteristics. Due to its toxic characteristics, a worst-case
scenario release was modeled for carbon monoxide. The modeling scenario consisted of a worst-
case release of syngas containing approximately 4,000 pounds of carbon monoxide. The
modeling considered a height of 70 feet for the release (the lowest connection point in the
process vessel). Due to the height of the release, calculations from the ALOHA modeling
program indicated that concentrations of concern (i.e., immediately dangerous to life and health
[IDLH] or OSHA short-term exposure limit [STEL)] were not detected at ground level. The
worst-case scenario release would dilute with the air in such a manner that only a concentration
of carbon monoxide less than the concentration of concern would potentially impact ground-
level receptors.

Similarly, worst-case scenario release modeling was conducted for the hydrogen sulfide
component of the syngas. An approximate amount of 180 pounds of hydrogen sulfide was
modeled to be release from a height of 70 feet. Once more, the concentration of concern
(0.042 milligrams per liter [mg/L]) did not reach ground-level elevations.

Lastly, modeling was performed for the ammonia portion of the syngas. A total of 15 pounds of
ammonia was modeled to be released from the gasifier/scrubber and adjoining piping. The
release was also considered to take place at an elevation of 70 feet. The regulated 0.14 mg/L
concentration was never reached at ground level.

Based on the results of the modeling for syngas and its components discussed above, the
potential impacts from the use of syngas at the Project Site would be less than significant.

Methanol

The worst-case scenario releases modeled for methanol were potential impacts of a vapor cloud
explosion and a pool fire.
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The worst-case scenario modeled for the vapor cloud assumed a methanol release where the
entire contents of the methanol AST (300,000 gallons) are released instantaneously.

The modeling of the worst-case 1-pound-per-square-inch (psi) pressure-wave scenario showed
that the potential impact distance from a worst-case methanol vapor cloud explosion after the
complete release of the tank may reach a distance of 4,224 feet (0.8 mile) from the location of
the tank. The impact distance of explosion may extend past the Controlled Area. The immediate
vicinity surrounding the Controlled Area is rural, and there are no residences within the pressure-
wave impact distance. Therefore, even such an unlikely event will not impact sensitive
receptors. The off-site impact from the use and storage of methanol at the Project Site would be
less than significant.

The second worst-case scenario analyzed was a methanol pool fire in accordance with the
appropriate regulatory guidance, and assumed the entire contents of the methanol AST
(300,000 gallons) is released, forming a pool of fire. The modeling results showed that for a
potential methanol pool fire, the potential impact distance may reach a distance of 1,215 feet
(0.23 mile) from the center of the methanol pool, and will not extend outside of the Controlled
Area. The implementation of appropriate safety measures will significantly reduce the
likelihood of an accidental methanol release. The potential impact from the use and storage of
methanol at the Project Site will be less than significant.

5.12.2.4 CO; Pipeline Risk Evaluation

CO; captured from the syngas will be compressed and transported by pipeline to EHOF for CO,
EOR and sequestration.

OEHI has evaluated the risk associated with the CO2 pipeline in their Data Gaps Analysis
(presented in Appendix A of this AFC Amendment).

5.12.2.5 Abandonment/Closure

Premature closure or unexpected cessation of operations will be outlined in the Project closure
plan, as discussed in Section 3.0, Facility Closure. The plan will outline steps to secure
hazardous and non-hazardous materials and wastes. Such steps will be consistent with BMPs
and the HMBP. The plan will include monitoring vessels and receptacles of hazardous material
and wastes, safe cessation of processes using hazardous materials or hazardous wastes, and
inspection of secondary containment structures.

Planned permanent closure impacts will be incorporated into the Project closure plan, and
evaluated at the end of the economic operation of the Project. The Project closure plan will
document non-hazardous and hazardous waste management practices, including inventory,
management, and disposal of hazardous materials and wastes; and permanent closure of
permitted hazardous materials and waste storage units.
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5.12.3 Hazardous Materials Delivery Route

There are two hazardous materials that will be regularly transported to the Project site during the
operation phase of the Project: methanol and caustic (sodium hydroxide).

The major suppliers of project-related hazardous materials are in the city of Bakersfield, east of
the Project Site. Thus, the primary transport route is planned to take Stockdale Highway, Morris
Road, and Station Road, and then enter through the gate on Tupman Road (shown as a red line
with arrows on Figure 5.12-1). The alternative routes will only be used if hazardous materials
are transported from non-major suppliers located north or south of the Project Site (shown as
blue lines with arrows on Figure 5.12-1). As a proactive measure, HECA does not plan to use
State Route (SR) 119 as the primary access route during construction and operations activities,
thereby minimizing Project-added traffic and environmental impacts on the unincorporated
community of Tupman.

5.12.4 Hazardous Materials Transportation from the Project Site

The HECA Project will produce certain hazardous materials that will primarily be used on site to
produce low-carbon nitrogen-based products. However, some of the surplus materials may be
sold and transported off site via tanker trucks and/or railcars. Some of these materials include
anhydrous ammonia (ammonia) and degassed liquid sulfur (sulfur).

5.12.4.1 Ammonia

It is estimated that during peak activity days, a maximum amount of 500 short tons per day (stpd)
of surplus ammonia may be transported off site. If all of the surplus is transported by rail, a
maximum of 234 stpd will be placed on two outbound tank railcars that meet the specifications
of Department of Transportation (DOT) regulations in 49 CFR § 173.314. These railcars will
travel on an industrial railroad spur (if Alternative 1 is implemented) that will connect the Project
Site to the existing San Joaquin Valley Railroad (SJVRR) Buttonwillow railroad line, north of
the Project Site. Once on the SJVRR Buttonwillow line, the railcars will travel approximately
265 miles to an ammonia distribution terminal located in Stockton, California.

If only tanker trucks are used for the surplus ammonia (under either Alternative 1 or Alternative
2), a maximum of 750 stpd will be distributed via 30 outbound portable tanks or cargo tanks
(tanks) that meet the specifications of 49 CFR § 173.315. The tanks will be transported east on
Station Road, north on Morris Road, and east on Stockdale Highway to either Bakersfield or
Interstate 5. Potential customers located in Bakersfield that currently use anhydrous ammonia in
their facilities include Crop Production Services, Britz Fertilizers, Inc., and Wm. Bolthouse
Farms, Inc. Additional details about these potential customers are listed below:

e Crop Production Services, located at 9355 Copus Road, is a supplier of fertilizer and other
products to farmers and uses a maximum of 450,000 pounds (225 tons) of anhydrous
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ammonia in their processes.* Tanker trucks will travel approximately 30 miles via Stockdale
Highway, Interstate 5 South, and Copus Road to reach Crop Production Services.

e Britz Fertilizers, Inc., located at 19421 Creek Road in Bakersfield, is a supplier of
agricultural chemicals to area farmers and uses a maximum of 260,000 pounds (130 tons) of
anhydrous ammonia in their processes.? Tanker trucks will travel approximately 15 miles via
Stockdale Highway, Enos Lane, 7" Standard Road, and Creek Road to reach Britz Fertilizers,
Inc.

e Wm. Bolthouse Farms, Inc., located at 7200 East Brundage Lane in Bakersfield, operates a
carrot and carrot products packaging facility and uses a maximum of 294,800 pounds
(147.4 tons) of anhydrous ammonia in their processes®. Tanker trucks will travel
approximately 31 miles via Stockdale Highway, Enos Lane, Blue Star Memorial Highway/
Rosedale Highway, SR 58 West, South Fairfax Road, and Brundage Lane to reach
Wm. Bolthouse Farms, Inc.

5.12.4.2 Degassed Liquid Sulfur

It is estimated that during peak activity days a maximum amount of 700 tons per day of sulfur
will be sold off site commercially. Sulfur will be transported at an elevated temperature of
approximately 140 degrees Celsius. Sulfur will be placed on tank railcars that will comply with
regulations set forth in 49 CFR Parts 173.247. These railcars will travel on an approximately
5-mile industrial railroad spur that will connect the Project Site to the existing SIVRR
Buttonwillow railroad line, north of the Project Site.

Sulfur will be distributed via outbound tanker trucks that will comply with 49 CFR 173.247. The
tanks will be transported north on Tupman Road, east on Station Road, and north on Morris
Road until they reach Stockdale Highway, where they will head east towards Interstate 5.

Potential customers that use sulfur in their processes include General Chemicals LLC, Rhodia
Inc., and J.R. Simplot Co.

e General Chemicals LLC operates an acid regeneration plant located at 525 Castro Street in
Richmond, California. This plant produces 219,000 tons of sulfuric acid per year (600 tons
per day) through the distillation of oleum. This plant is approximately 270 miles northwest
of the Project.

e Rhodia Inc. operates two plants in California that use sulfur: one in Carson and the other in
Martinez.

— The Carson Plant, located at 207020 S. Wilmington Ave in Carson, produces sulfuric
acid through regeneration of spent acid. This plant is approximately 138 miles southeast
of the Project.

1 2009 Risk Management Plan (RMP ID #55483) for Crop Production Services.
2 2010 Risk Management Plan (RMP 1D #1000011844) for Britz Fertilizers, Inc.
¥ 2009 Risk Management Plan (RMP 1D #54441) for Wm. Bolthouse Farms, Inc.
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— The Martinez Plant, located at 100 Mococo Road in Martinez, produces sulfuric acid
through regeneration of spent acid. This plant produces approximately 1,834 tons of
sulfuric acid per day and is approximately 261 miles northwest of the Project.

e J.R. Simplot Co. Lathrop Facility, located at 16777 Howland Road in Lathrop, produces
fertilizer, industrial chemicals, and agricultural feed supplements. It uses sulfur in its
production process. This plant is approximately 215 miles northwest of the Project.

The facilities identified in this section are potential customers for ammonia and sulfur produced
at the Project. The final destinations of the off-site sales of ammonia and sulfur will depend on
commercial sales arrangements.

5.12.5 Cumulative Impact Analyses

Under certain circumstances, CEQA requires consideration of a project’s cumulative impacts
(CEQA Guidelines § 15130). A “cumulative impact” consists of an impact that is created as a
result of the combination of the project under review, together with other projects causing related
impacts (CEQA Guidelines § 15355). CEQA requires a discussion of the cumulative impacts of
a project when the project’s incremental effect is cumulatively considerable (CEQA Guidelines
§ 15130[a]). “Cumulatively considerable” means that the incremental effects of an individual
project are significant when viewed in connection with the effects of past projects, the effects of
other current projects, and the effects of probable future projects (CEQA Guidelines § 15065

[a][3D).

When the combined cumulative impact associated with a project’s incremental effect and the
effects of other projects is not significant, further discussion of the cumulative impact is not
necessary (CEQA Guidelines § 15130[a]). It is also possible that a project’s contribution to a
significant cumulative impact is less than cumulatively considerable and thus not significant
(CEQA Guidelines § 15130[a]).

The discussion of cumulative impacts should reflect the severity of the impacts and their
likelihood of occurrence, but the discussion need not provide as great a level of detail as is
provided for the effects attributable to the project under consideration (CEQA Guidelines

§ 15130[b]). The discussion should be guided by standards of practicality and reasonableness
(CEQA Guidelines § 15130[b]).

A cumulative impact analysis starts with a list of past, present, and probable future projects
within a defined geographical scope with the potential to produce related or cumulative impacts
(CEQA Guidelines § 15130[b]). Factors to consider when determining whether to include a
related project include the nature of the environmental resource being examined, the location of
the project, and its type (CEQA Guidelines § 15130[b]). For purposes of this AFC Amendment,
Kern County was contacted to obtain a list of related projects, which is contained in Appendix I.
Depending on its location and type, not every project on this list is necessarily relevant to the
cumulative impact analysis for each environmental topic.

Land immediately adjacent to the Project Site consists of agricultural land. Surrounding the
Project Site, the land is currently used for farming. Anhydrous ammonia is frequently used by
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the agriculture industry as a fertilizer component, which is applied throughout agricultural fields.
Because ammonia is applied throughout agricultural fields, mobile ammonia tanks can be
potentially found in various locations of an agricultural field.

No cumulative impacts are anticipated from an anhydrous ammonia release at the Project Site.
OCA modeling results for the anhydrous ammonia identified the extent of impact from a worst-
case scenario release of anhydrous ammonia did not extend outside of the Project Site boundary.
No other hazardous materials stored at the Project Site are anticipated to produce cumulative
impacts with hazards derived from adjacent lands.

Consequently, it is anticipated that the potential cumulative impacts from the operation of the
Project will be minimal, and less than significant.

According to the analysis contained in Appendix A-1, Section 4.7; and Appendix A-2,

Section 2.12, construction and operation of the OEHI Project would not result in significant
cumulative adverse impacts as a result of hazardous materials used in connection with the OEHI
Project.

5.12.6 Mitigation Measures

Implementation of the following mitigation and compliance conditions will ensure that the
Project uses hazardous materials in a manner that ensures no significant environmental impacts
will result related to hazardous materials.

5.12.6.1 Construction Phase

During construction, hazardous materials stored on site will be limited to fuel such as gasoline
and diesel, lubricating oils, paint, coatings, adhesives, welding gases, and other cleaners. These
materials will be stored in a locked utility shed or in a secured, fenced area with secondary
containment. It is anticipated that fuels, lubricants, and other various fluids needed for operation
of construction equipment will be transported to the construction site on an as-needed basis by
equipment service trucks. During Project construction, workers will be trained in handling
hazardous materials, and will be alerted to dangers associated with these materials. An on-site
safety officer will be designated by the construction contractor to implement health and safety
guidelines, and to contact emergency response personnel and the local hospital, if necessary.

Construction contractors for the Project will be required to develop SOPs for servicing and
fueling construction equipment. These procedures will, at a minimum, include the following
mitigation measures.

HAZMAT-1

The following measures will be implemented related to fueling and maintenance of vehicles and
equipment:

e No smoking, open flames, or welding will be allowed in the fueling/services areas.
e Servicing and fueling of vehicles and equipment will occur only in designated areas.
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Fuel storage tanks will have secondary containment.

Fueling service and maintenance will be conducted only by authorized personnel.

Refueling will be conducted only with approved pumps, hoses, and nozzles.

All disconnected hoses will be handled in a manner to prevent residual fuel and fluids from

being released into the environment.

e Catch pans will be placed under equipment/hose connections to catch potential spills during
fueling and servicing.

e Service trucks will be provided with fire extinguishers and spill containment equipment, such
as absorbents, shovels, and containers.

e Service trucks will not remain on the job site after fueling and service are complete.

HAZMAT-2

Spills that occur during vehicle maintenance will be cleaned up immediately. Contaminated soil
will be containerized and sent for subsequent evaluation and off-site disposal in accordance with
applicable LORS. A log of all spills and cleanup actions will be maintained.

HAZMAT-3

Emergency telephone numbers will be available on site for the fire department, police, local
hospitals, ambulance service(s), and environmental regulatory agencies.

HAZMAT-4

Containers used to store hazardous materials will be properly labeled and kept in good condition.

It is anticipated that these SOPs will minimize the potential for incidents involving hazardous
materials during construction. Consequently, potential impacts from use or storage of hazardous
materials during construction would be less than significant.

5.12.6.2 Operational Phase

A listing of anticipated hazardous materials to be used on site can be found in Tables 5.12-3
and 5.12-4. General mitigation measures are detailed below for containerized and bulk
hazardous materials.

5.12.6.3 General Mitigation Measures
HAZMAT-5: Containerized Materials

Containerized materials will typically consist of returnable tanks (approximately 100-gallon
capacity), 55-gallon drums, or 5-gallon pails of lubricants and oils, and smaller containers of
paints and solvents. These materials will be managed as described below to mitigate potential
releases.

e Hazardous materials will be stored in accordance with applicable LORS (i.e., the Uniform
Fire Code [UFC]).
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e Trucks delivering hazardous materials will be parked adjacent to the use area or storage area
where the chemicals are to be stored to minimize potential unloading and transportation
accidents.

e Incompatible materials will be stored separately.

e Containerized hazardous materials will be stored in original containers appropriately
designed for the individual characteristics of the contained material. Containers will be
labeled with contents and identification of fire hazards as required by National Fire
Protection Association (NFPA) 704.

e Containers of flammable materials will be stored in inflammable storage cabinet(s) when not
in use.

e Hazardous materials will be stored within secondary containment structures, typically
constructed of sealed concrete. These structures will have capacity for the largest container
plus an allowance for rainwater equivalent to a 24-hour, 25-year storm event, if the area is
outdoors. Alternatively, containerized hazardous materials may also be stored in
commercially available hazardous materials storage sheds with built-in secondary
containment.

e Commercially available secondary containment pallets may also be used for containers
stored in warehouse facilities to augment other spill control measures.

e Empty containers, especially portable tanks and drums, will be emptied, drained, and
returned to the supplier for reuse to the maximum extent possible, or recycled off site.

e Pollution prevention efforts such as replacement of hazardous materials with less-hazardous
materials, reduction of hazardous waste generation volumes, and recycling will be employed
at the facility, as practical.

HAZMAT-6: Bulk Hazardous Materials

Hazardous materials will be managed as described below to mitigate the potential for releases to
the environment.

Bulk chemical storage tanks will be equipped with a local level gauge and automated level
instrumentation. To prevent overfilling, a high-level alarm will sound at the local common alarm
panel if the storage tank reached an abnormally high level, and be interlocked to shut down the
transfer pump.

Associated skid-mounted equipment includes the feed pumps, valves, interconnecting piping,
controls, etc. Controls, instrumentation, and interlocks are provided for safe operation of the

equipment during all modes of operation. The metering pumps will also be located within the
secondary containment and will be elevated to prevent flooding during rainstorms.
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Out-of-doors secondary containment will employ a valve to empty the container of rainwater,
after inspection, to evaluate potential for contamination. The valve will be equipped with a lock
and will remain locked shut unless rainwater is being actively emptied from the secondary
containment. Contaminated water will run through the oil/water separator, or will be disposed of
off site, as appropriate.

Tank trucks will be unloaded in a tank truck unloading area. This unloading area will be paved
with concrete, and will have sufficient secondary containment to hold the contents of the worst-
case release scenario.

Seismic loads for hazardous materials storage and containment areas will be determined by the
static lateral force procedures of the Uniform Building Code (UBC), and site-specific design
features will be incorporated into these storage facilities. These structures will be designed and
constructed in accordance with applicable codes, regulations, and standards.

Ammonia

Anhydrous ammonia will be stored in two vertical cylindrical steel tanks (3.8 million gallons
total), each housed in its own unique double integrity vessel, elevated above ground on a
concrete pedestal, and surrounded on all sides by a 4-foot-high reinforced-concrete barrier wall.

Sodium Hydroxide

Sodium hydroxide will be stored on site in one large, carbon-steel AST and one waste tank
(60,000 gallons total). Both tanks will be equipped with secondary containment, capable of
holding 110 percent of the tank volume (100 percent of sodium hydroxide tank plus an
allowance for rainwater for a 24-hour, 25-year storm event). Associated transfer pumps and
piping will have secondary containment to collect any potential spills. Piping secondary
containment will also be equipped with liquid detectors to identify leaks.

Sulfuric Acid and Sodium Hypochlorite

Sulfuric acid and sodium hypochlorite will be stored at the Project Site in quantities of

14,000 gallons and 7,000 gallons, respectively. Both substances will be stored in ASTs of
compatible material. The storage tanks will be equipped with secondary containment, capable of
storing the entire volume of the tank. The tanks will also be equipped with liquid detectors to
identify the presence of any liquid substance in the secondary annular space. Additionally, the
area surrounding the tanks will be constructed and coated to prevent its corrosion or deformation
from an accidental chemical spill.

The sulfuric acid and sodium hypochlorite delivery systems will be equipped with flow meters
and automatic shutdown capabilities. Transfer pumps and piping will have secondary
containment to collect any potential spills.

Diesel Fuel

The Project Site will store a 2,000-gallon diesel AST throughout its operation. The storage tank
will be equipped with secondary containment capable of holding 110 percent of the tank volume
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(100 percent of diesel tank plus an allowance for rainwater for a 24-hour, 25-year storm event).
An SPCC Plan will be prepared and implemented that includes requirements for oil spill
prevention, preparedness, and response to prevent oil discharges to navigable waters and
adjoining shorelines.

Lubricating Ol

The Project Site will store 200 gallons of lubricating oil. The lubricating oil will be stored in a
large AST. The storage tank will be equipped with secondary containment capable of holding
100 percent of the tank volume. Liquid detection equipment will be installed to detect any
potential leaks generated and collected in the secondary containment annular space. An SPCC
Plan will be prepared and implemented that includes requirements for oil spill prevention,
preparedness, and response to prevent oil discharges to navigable waters and adjoining
shorelines.

Hydrogen

Hydrogen will be stored on site (30,000 scf) within a multi-tube trailer. The multi-tube trailer
will feed into the power plant process. Hydrogen will be monitored and controlled through the
use of flow meters and pressure monitors. The hydrogen system will also be equipped with
pressure-relief valves and automatic shutdown.

Carbon Dioxide

CO, for fire suppression and purging (50,000 scf) will be stored on site in large, pressurized
cylinders and/or tanks, which will be equipped with pressure sensors and automatic shutdown
controls, and pressure-relief valves.

Oxygen

The Project will generate oxygen on site that will be stored in a large above-ground vessel. A
maximum of 1,100 tons of liquid oxygen will be stored on site. Pressure-relief valves and
automatic shutdown equipment will be provided for the oxygen delivery system.

Sulfur

The Project Site will store 100,000 gallons of degassed liquid sulfur in an above-ground sulfur
storage pit and one above-ground tank, as further described in Section 2.0, Project Description.

Methanol

The Project will use methanol in the Rectisol® unit, which will be stored in a single
300,000-gallon AST with secondary containment. The methanol is used as a purification solvent
that is regenerated in the process. An additional 250,000 gallons of methanol will also be
contained within the process vessels, equipment, and piping of the Rectisol® unit. The AST is
located away from the process unit to reduce hazards. A pump and isolation valve are placed on
the piping between the storage tank and the AGR unit, physically isolating the AST and AGR
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unit. The tank will also be equipped with leak detectors to identify the presence of any liquid
accumulation below the tank bottom or in the containment area.

The methanol delivery system will be equipped with a flow meter and automatic shutdown
capabilities. The methanol transfer pump and piping will have secondary containment to collect
any potential spills.

Sodium Phosphate

Sodium phosphate will be used for raw water treatment, gasification, and plant wastewater ZLD.
A maximum of 1,500 gallons of sodium phosphate contained in ASTs will be stored at the
indoor chemical storage area. The sodium phosphate ASTs will be equipped with secondary
containment and leak detectors to detect the presence of a rupture.

Propylene Glycol

A maximum 25,000 gallons of propylene glycol will be used in this Project as a heat-transfer
fluid circulating in the closed-loop cooling system of the process equipment. Leak detection
equipment will be installed on the system to control any accidental releases.

Nitric Acid

Nitric acid is an intermediate product used to produce UAN solution. A maximum
21,000 gallons of nitric acid is contained in the process equipment in the unit.

Ammonium Nitrate

Ammonium nitrate is an intermediate product used to produce UAN solution. A maximum
8,000 gallons of ammonium nitrate is contained in the process equipment in the unit.

UAN Solution

UAN solution is a final product. A maximum 11,500,000 gallons of UAN solution contained in
ASTs will be stored. The UAN solution ASTs will be equipped with secondary containment.

HAZMAT-7: Materials Safety Data Sheets

MSDSs for the hazardous materials will be kept on site as required by 29 CFR 81910 OSHA
Hazard Communication rules and regulations.

HAZMAT-8: Worker Training and Equipment

Personnel working with chemicals will be trained in proper handling and emergency response to
chemical spills or accidental releases. Additionally, designated personnel will be trained as plant
hazardous materials first responders.

Safety equipment will be provided for use as required during chemical containment and cleanup
activities, and will include safety showers and eyewash stations. Service water hose connections
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will be provided near chemical use and storage areas to allow flushing of chemical spills, if
needed.

HAZMAT-9: Hazardous Materials Management — Plans and Procedures

Several programs will address hazardous materials storage locations: emergency response
procedures, employee training requirements, hazard recognition fire safety, first-aid/emergency
medical procedures, hazardous materials release containment/control procedures, hazard
communication training, personal protective equipment (PPE) training, and release reporting
requirements. These programs will include the HMBP, workers’ safety program, fire response
program, Project safety program, and facility standard operating procedures. The HMBP will
include procedures on hazardous materials handling, use, and storage; emergency response; spill
prevention and control; training; record keeping; and reporting.

As discussed below, an RMP for anhydrous ammonia will also be prepared.

HAZMAT-10: Spill Response Procedures

The following describes the general spill response procedures for the Project. The Project will
maintain spill response kits on the Project Site. These kits will contain absorbents appropriate
for the hazardous materials kept on site, and each kit will be clearly designated for the type of
spilled material it should be used for. Typically, these kits contain a barrel, shovel, and
absorbents. In addition, the Project will maintain a supply of gloves and protective clothing for
use during spill response events.

Personnel discovering a spill will report to the on-shift Control Room Operator. The Control
Room Operator will notify the Operations Superintendent or the Plant Manager. The
Superintendent or Manager will function as the On-Site Coordinator and will be in charge of
activities related to spill containment, control, and cleanup, and regulatory agency reporting, if
needed.

The On-site Coordinator will assess the situation, contain the leak or spill, begin cleanup
operations with on-site staff or off-site contractors, as needed, and collect information for
reporting, if needed. The following information will be needed for reporting:

Type of chemical released;

Amount of release or spill, i.e., volume and description, liquid, vapor, etc.;

Direction of release and distance traveled if the release is outside the secondary containment;
Cause of spill or release;

Potential hazard to off-site personnel and local water bodies, including groundwater; and
Actions undertaken to mitigate the spill or release.

The appropriate governmental authorities will be contacted if required by laws and regulations,
or as deemed necessary by the On-Site Coordinator.

In the case of a small spill involving 55 gallons (or less) of liquid hazardous materials, the spill
will typically be retained by a secondary containment structure. This type of spill will be
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confined to as small a space as possible using absorbent pigs or pillows, and be cleaned up with

properly trained employees using absorbents available on site. Similarly, small spills outside of
secondary containment structures could be cleaned up by trained employees with on-site spill kit
equipment.

Larger spills will normally be contained within secondary containment and will be cleaned up by
outside contractors using trained spill response personnel, if on-site employees could not handle
the spill using available on-site spill response equipment.

Waste generated from spill cleanup will be placed in closed, labeled containers, typically
55-gallon drums or roll-off containers. Labeling will include the name of the facility (HECA),
date of start of accumulation, name of the spilled material, Hazardous Waste identification
language from CCR 22 66262.32, and the established DOT shipping name, as needed.

Collected waste will be properly disposed off site at an approved recycling, landfill, or other
appropriate disposal facility. Off-site transportation of spill wastes will be contracted with a
licensed, hazardous materials and/or waste transportation company, as applicable.

HAZMAT-11: Gas Release Response Procedures

The following describes the general procedures that will be applied at the Project during a gas
release. Personnel will be trained in appropriate response and system shutdown procedures.

Personnel discovering a gas leak or release will report to the on-shift Control Room Operator.
The Control Room Operator will notify the Operations Superintendent or the Plant Manager.
The Superintendent or Manager will function as the On-Site Coordinator, and will be in charge
of activities related to spill containment, control, and cleanup, and regulatory agency reporting, if
needed.

The On-Site Coordinator will assess the situation and determine the appropriate course of action.
In the event of a gas release, the On-Site Coordinator will institute some of the appropriate
following measures:

Immediate cessation of all work that may produce any type of ignition source;
Evacuation of the affected area;

Restricted access to affected area;

Shutdown of affected portion of system for repairs; and

Shutdown of entire facility for repairs.

The appropriate governmental authorities will be contacted if required by laws and regulations,
or as deemed necessary by the On-Site Coordinator.

5.12.7 Laws, Ordinances, Regulations, and Standards
Construction and operation of the Project will be in accordance with all applicable LORS

pertaining to hazardous materials. Applicable laws and regulations address the use and storage
of hazardous materials to protect the environment from contamination, and to also protect Project
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workers and the surrounding community from exposure to hazardous and acutely hazardous
materials.

5.12.7.1 Federal

SARA of 1968 Title 11, also known as Emergency Planning and Community Right-to-know Act
(EPCRA) 88302, 304, 311, and 313, and regulations pursuant to the Clean Air Act (CAA) of
1990 (40 CFR 68) established a nation-wide emergency planning and response program, and
imposed reporting requirements for businesses that store, handle, or produce significant
quantities of extremely hazardous materials. The Acts require the states to implement a
comprehensive system to inform local agencies and the public when a significant quantity of
such materials are stored or handled at a facility (see 40 CFR, 868.95). The requirements of
these Acts are reflected in the CHSC, Section 25531 et seq. The Project will comply with these
requirements as discussed below in Section 5.12.6.2, State. As required by the act, the Project
will prepare and implement a Risk Management Plan.

Title 49, CFR Parts 171-177, govern the transportation of hazardous materials, the types of
materials defined as hazardous, and the marking of the transportation vehicles.

Title 40, CFR Part 112, establishes the procedures, methods, equipment, and other requirements
to prevent the discharge of oil from non-transportation-related on-shore and off-shore facilities
into or upon the navigable waters of the United States or that may affect natural resources
belonging to, appertaining to, or under the exclusive management authority of the United States.
As required by the act, the Project will prepare and implement a Spill Prevention Control and
Countermeasure Plan.

Title 29, CFR Part 1910.119 establishes the requirements for preventing or minimizing the
consequences of catastrophic releases of toxic, reactive, flammable, or explosive chemicals that
may result in toxic, fire, or explosion hazards. As required by the act, the Project will prepare
and implement a Process Safety Management Plan.

5.12.7.2 State

The CHSC, 825500, requires companies that handle hazardous materials in sufficient quantities
to develop an HMBP. The HMBP includes basic information on the location, type, quantity, and
health risks of hazardous materials handled, stored, used, or disposed of that could be
accidentally released into the environment. It also includes a plan for training new personnel,
and for annual training of all personnel in safety procedures, to follow in the event of a release of
hazardous materials. It also includes an emergency response plan and identifies the business
representative able to assist emergency personnel in the event of a release.

An HMBP will be developed prior to construction and operation of the power plant.

The CFC, §2701.5.1 and 2701.5.2, states that local fire agencies can require information in
addition to the state requirements for HMBPs be included in HMBP submittal. In the case when
the quantities of hazardous material present do not exceed the state HMBP thresholds but the
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CFC permit thresholds, some of which are lower than the state levels, the local fire agencies can
require the submission of HMBP.

The CHSC, 825534, directs facility owners storing or handling acutely hazardous materials in
reportable quantities to develop an RMP and submit it to appropriate local authorities, USEPA,
and the designated local Administering Agency for review and approval. The RMP includes an
evaluation of the potential impacts associated with an accidental release, the likelihood of an
accidental release occurring, the magnitude of potential human exposure, any pre-existing
evaluations or studies of the material, the likelihood of the substance being handled in the
manner indicated, and the accident history of the material. This recently developed program
supersedes the California Risk Management and Prevention Plan, and is known as CalARP. The
Project will prepare an RMP for the use and storage of anhydrous ammonia.

CCR, Title 8, 85189, requires facility owners to develop and implement effective Safety
Management Plans to ensure that large quantities of hazardous materials are handled safely.
While such requirements primarily provide for the protection of workers, they also indirectly
improve public safety and are coordinated with the RMP process.

California Government Code, 865850.2, states that a city or county shall not issue a final
certificate of occupancy unless there is verification that the applicant has met the applicable
requirements of CHSC, §25531 and 25505, for a permit from the air pollution control district.

The California UBC contains requirements regarding the storage and handling of hazardous
materials. The Chief Building Official must inspect and verify compliance with these
requirements prior to issuance of an occupancy permit.

5.12.7.3 Local

The designated, certified, unified program agency (CUPA) for the Project is the Kern County
EHSD, and it is responsible for (1) the implementation of the HMBP and emergency response
plan and (2) the storage of hazardous materials in underground storage tanks (USTs) and cleanup
of petroleum releases.

The EHSD will be contacted in the event of a release of hazardous wastes or materials to the
environment.

The Kern County Fire Code, 82701.7, directs that when required by the fire code official,
business owners are to submit a Facility Correction Plan to Fire Prevention. The Facility
Correction Plan shall demonstrate that hazardous materials stored, dispensed, handled, or used in
the facility shall be transported, disposed of or handled in a manner that eliminates the need for
further maintenance, that any threat to public health and safety will be eliminated, and that all
federal, state, and local requirements will be met to ensure the safe closure or correction of the
facility.

5.12.7.4 Industry Standards

The UFC contains provisions regarding the storage and handling of hazardous materials. These
provisions are contained in Articles 79 and 80. Article 80 was extensively revised in the latest
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edition (1994). These articles contain requirements that are generally similar to those contained
in the CHSC 825531 et seq. The UFC does, however, contain unique requirements for
secondary containment, monitoring, and treatment of toxic gases emitted through emergency
venting. These unique requirements are generally restricted to extremely hazardous materials,
which are not being used by this Project.

The applicable LORS related to hazardous materials handling are summarized in Table 5.12-5,
Summary of LORS — Hazardous Materials Handling.

5.12.8 Involved Agencies and Agency Contacts

There are a number of federal and state agencies that regulate hazardous materials, including
USEPA at the federal level, and the Cal-EPA at the state level. However, local agencies are the
primary enforcers of hazardous materials laws. For the Project Site, the local agency is the Kern
County EHSD, shown in Table 5.12-6, Agency Contact List for LORS.

5.12.9 Permits Required and Permit Schedule

The Project will develop an HMBP prior to construction activities. See Table 5.12-7, Applicable
Permits, for a list of potential permit requirements.
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Table 5.12-1

Hazardous Materials Usage and Storage During Construction
Based on Title 22 Hazardous Characterization®

Hazardous Storage Maximum Storage
Material Characteristics® Purpose Location Stored Type
Refueling
Diesel Fuel Ignlta_b |_I|ty, construction Laydown Area | 4,000 gallons Tank
Toxicity vehicles and
equipment
. Temporary Gas 2,000 Cylinders
Acetylene, _Oxygen, Ignitability Malnter)ance Cylinder standard cubic | of various
Other Welding Gases Welding
Storage Area feet volumes
Lead/Acid and Corrosivity, Power for Warehouse/ . .
Alkaline Batteries Toxicity Equipment Shop Area <50 units Unit
. - Painting and Paint
Paints, Solvents, Toxicity, Temporary
Adhesives, Resins, Ignitability, Removal, ggneral Chemical 300 gallons/ Drum
. . i construction week
Cleaning Acids, etc. Corrosivity S Storage Area
activities
Refueling
. Ignitability, Construction Warehouse/ 4,000 gallons/
Gasoline Toxicity Vehicles and Shop Area week Tank
Equipment

Source: HECA, 2012.
Notes:

1 All numbers are approximate
2 Hazardous characteristics identified per California Code of Regulations Title 22 §§66261.20 et seq., for hazardous wastes

Table 5.12-2

Hazardous Materials Usage and Storage During Construction
Based on Material Properties®

Potential
Hazardous Maximum Storage
Material Characteristics® Purpose Storage Location Stored Type
Lubricating Oil Mildly Toxic Lgbrlcatlng Laydown area 400 gallons | Tanks/Drums
Equipment Parts
Cleaning Chemicals/ . . - . Contained in 1,000 Tanl_<s and
Toxic, Irritant Periodic Cleaning | storage tanks on containers or
Detergents . . pounds .
equipment skids equipment

Source: HECA, 2012..
Notes:’

1 All numbers are approximate
2 Ppotential hazardous characteristics based on material properties and potential health hazards associated with those properties
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Table 5.12-3

Based on Title 22 Hazardous Characterization®

Hazardous Materials Usage and Storage During Operations

Hazardous Storage Maximum
Material Characteristics® Purpose Location Stored Storage Type
Plant Wastewater
ZLD, Sour Water
. . . Treatment, 150,000 gallons Carbon steel AST
(Sggﬂzgch%%%f)e C.?.g)?iséi\;'ty Demineralizers, Outdoor (5 to 50 wt% with secondary
y Caustic Scrubber, NaOH) containment
Desuperheater Contact
Condenser
Corrosivit Intermediate storage Carbon steel AST
Spent Caustic Toxici y pending treatment off Outdoor 150,000 gal with secondary
oxicity . A
site containment
Degassed Liquid Ignitability, One sulfur pit and one
Sulfur Reactivity Product Outdoor 700 tons AST
1 x 300,000 gal AST
o ) with secondary
Methanol Iq[[uta_bl_llty AGR solvent make Outdoor 300,000 gallons | containment + 250,000
oxicity up e
gal contained in
process vessels of AGR
Compressed Gases S . . Cylinders of various
(Ar, He, Hy) Ignitability Laboratory Services Indoor Minimal volumes
Chemical Reagents Corrosivity, . Indoor chemical Small original
(acids/bases) Reactivity Laboratory Services storage <5 gallons containers
Flammable/ Inti;?c? (#)arte g\:\;)edruct In process
Hazardous Gases (M, Ignitability, eneratiopn and Process pipin uantri)ties onl None
CO, H,S), Syngas and Toxicity 96 based pIpINg | 9 Y,
Hydrogen-Rich Fuel nitrogen-basec no storage on site
product generation
Miscellaneous
Industrial Gases Maintenance .
(Acetylene, Oxygen, Ignitability, Welding/ Stf);ris gyilr:nsdﬁé / Minimal Cylinders of various
Other Welding Gases, Toxicity Instrumentation s?\elters P volumes
Analyzer Calibration Calibration
Gases)
Provides fuel service | Supply pipin Utility supply on
Natural Gas Ignitability PPy PIpIng demand via None
to consumers only S
pipeline
. I Emergency generator/ ASTs with secondary
Diesel Fuel Ignitability firewater pump fuel Outdoor 2,000 gallons containment
Plant waste water
Corrosivity, treating, cooling .
Sulfuric Acid Reactivity, Water, BFW pH Outdoor 14,000 gallons AST W'th. secondary
L containment
Toxicity control.
Demineralizers
Paint, Thinners - . .

' . Ignitability, Indoor chemical Small original
St(():lvents, Adhesives, Toxicity Shop/Warehouse storage area <20 gallons containers
Eﬁlelﬁqrigflid(\gater Boiler feedwater pH/

Morpholine 9 Corrosivit corrosion/dissolved | Outdoor chemical <500 gallons Small original
P ’ y oxygen/biocide storage area g containers

Cyclohexamine,
Sodium Sulfite)

control

URS
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5.12 Hazardous Materials Handling

Table 5.12-3
Hazardous Materials Usage and Storage During Operations
Based on Title 22 Hazardous Characterization®

Hazardous Storage Maximum
Material Characteristics® Purpose Location Stored Storage Type
N STG & CTG 30,000 standard |Pressurized multi-tube
Hydrogen Ignitability generator cooling Outdoor cubic feet trailer
g?:;n?rr:g gri?neicals Stored off site or Inéfgg;iitlzgnt
(e.g., HCI, Citric . . HRSG Chemical . A Small original
Acid, EDTA Toxic, Reactive Cleaning temposri?glly on ;gg}mr;gn&nte containers
Chelant, Sodium gnl g
Nitrate) y
Irritant, Corrosive .
_ to skin, eyes Interrr_ledlate,
Anhydrous Ammonia res iratoyr traé:t produced in and used Outdoor ~10,800 tons Double intearity tanks
(Liquid) gnd mjlcus ' in Manufacturing (~7 day usage) grty
membranes Complex
Ammonium Nitrate Intermediate, Contained in process
Solution Irritant produced/used in Outdoor 54 tons vesselsp
(75-85wt %) UAN Plant
- . Corrosivity, Intermediate,
E\llttsr(;\(;vﬁ;l)d Reactivity, produced/used in Outdoor 2‘(203;0;)15 AST
0 Toxicity UAN Plant Y
63,000 tons
UAN Solution Corrosivity Plant Product Outdoor (45 days of AST
production)

Source: HECA, 2012

Notes:’

1 All numbers are approximate.

2 Hazardous characteristics identified per California Code of Regulations Title 22 §§66261.20 et seq., for hazardous wastes.

% = percent

< = lessthan

~ = approximately

AGR = acid gas removal

Ar = argon

AST = above-ground storage tank
BFW = boiler feed water

(ef0) = carbon monoxide

CO, = carbon dioxide

CTG = combustion turbine generator
EDTA = ethylene diamine tetra-acetic acid
gal = gallons

H, = hydrogen

H,S = hydrogen sulfide

HCI = hydrochloric acid

He = helium

HRSG = heat recovery steam generator
HDPE = high-density polyethylene
SCR = selective catalytic reduction
NaOH = sodium hydroxide

NOx = nitrogen oxide

STG = steam turbine generator

UAN = urea ammonium nitrate

wit% = percent by weight

ZLD = zero liquid discharge
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Table 5.12-4
Hazardous Materials Usage and Storage During Operations
Based on Material Properties'

Potential
Hazardous Storage Maximum
Material Characteristics? Purpose Location Stored Storage Type
Raw Water
Polyethylene
Sodium Corrosivity, Treaf[ment and ASTs with
. - Cooling Tower Outdoor 7,000 gallons
Hypochlorite Reactivity . . secondary
biological X
containment
control
Chemicals are
Combustion contractor
. provided and are
Turbine Wash . . .
. Combustion either not stored Intermittent .
Chemicals . . ; . : Small original
] Toxic, Irritants Turbine on site or are use/cleaning .
(specialty - containers
Cleaning stored only by contractor
detergents and o
temporarily in a
surfactants) .
chemical storage
area.
Raw water,
. . demineralized .
Water Trt_eatment Irritant, Mlldly water, and Indoor chemical <500 gallons Drums or ASTs
Chemicals Toxic - storage area
cooling water
treatment
Oxygen (99.5%), - Gasification, AST within the
vapor Oxidizer SRU Outdoor 1,200 tons ASU
Syngas fuel
diluent for NOx
. 3 . control, Purge 100 tons based AST within the
Nitrogen Asphyxiant . Outdoor on 2.5 hr of
gas, Ammonia ASU
feed
plant feed,
Gasification
Cooling Water
Chemical Outdoor
Addltlves_(e.g., Mild Irritant, Cor_r oston chemical storage Sm_all quantities
Magnesium . - Inhibitor/ <500 gallons in original
4 Mildly Toxic . area near each :
Nitrate, Biocides . containers
) cooling tower
Magnesium
Chloride)
Diethylene glycol . Rout_ine Temporary
Basic Compound, cleaning,
monobutyl ether : : X storage as
. . Toxic, Mild degreasing, Indoor None .
(industrial X - needed provided
Irritant oxygen pipeline
cleaner) . by contractor
cleaning
CO,, for fire
Generator 50,000 . suppression,
Compressed CO, . . . standard cubic .
3 Asphyxiant purging and fire Outdoor stored in
Gas . feet for :
protection urgin pressurized
purging cylinders or tank
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Table 5.12-4
Hazardous Materials Usage and Storage During Operations
Based on Material Properties'

Potential
Hazardous Storage Maximum
Material Characteristics? Purpose Location Stored Storage Type
<300 gallons
Propylene Glycol Mild Irritant HeatF'II'ur?;sfer (100 vol. % 3rﬁm505r?§|5|_?_2
solution)
Closed Loop
. . Heat Transfer Cooling System 25,000 gallons Contained in
Propylene Glycol Mild Irritant . (45 vol. % .
Fluid -In process . process equipment
. solution)
inventory
Sodium Bisulfite Irritant, M'Idly Raw Water Indoor chemical <500 gallons Drums or ASTs
Toxic Treatment storage area
Raw Water .
. Irritant, Mildly | Treatment, Plant | Indoor chemical AST with
Sodium Phosphate - 1,500 gallons secondary
Toxic Wastewater storage area .
containment
ZLD
63,000 tons
UAN Solution Corrosivity Plant Product Outdoor (45 day AST
production)
Notes:’

1 All numbers are approximate

2
3

<
AGR
Ar
AST
ASU
BFW
(6{0]
CO,
CTG
CCW
EDTA
H;
H,S
HCI
He
HRSG
HDPE
SCR
NaOH
NOx
SO,
SRU
STG
TGTU
wit%
ZLD

less than

acid gas removal

argon

above-ground storage tank

Air Separation Unit

boiler feed water

carbon monoxide

carbon dioxide

combustion turbine generator
closed cooling water system
ethylene diamine tetra-acetic acid
hydrogen

hydrogen sulfide
hydrochloric acid

helium

heat recovery steam generator
high density polyethylene
selective catalytic reduction
sodium hydroxide

nitrogen oxide

sulfur dioxide

sulfur recovery unit

steam turbine generator

tail gas treating unit

percent by weight

zero liquid discharge

Potential hazardous characteristics based on material properties and potential health hazards associated with those properties
Nitrogen and CO, are not hazardous materials but may be asphyxiants under some circumstances
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vehicles.

Table 5.12-5
Summary of LORS - Hazardous Materials Handling
Conformance
Section
(Section Administering Agency
LORS Requirements 5.12.6.1/2/3/4) Agency Contact
Federal Jurisdiction
. Imposes reporting requirements of .
SA%’?}J&}: I, hazardous materials to state and | Section 5.12.6.1 USEPA (80%(;9532—2875
local agencies
U.S. DOT Governs the transportation of Amy Hope,
o hazardous materials, including the : DOT California
Rceglélit;olr_'i’ﬁg marking of the transportation Section 5.12.6.1 FMCSA Division

(916) 930-2760

State Jurisdiction

materials.

Health and Safety . : Matthew
Code Section 25500 Requires preparation of an HMBP : Kern County Constantine,
- if hazardous materials are handled | Section 5.12.6.2 :
et seq. (Waters Bill), or stored in excess of TQ EHSD Director
CCR Art. 1, Ch. 6.95 : (661) 862-8700
Requires registration of the facility
Health and Safety with local authorities and Matthew
Code Section 25531 : . : Kern County Constantine,
preparation of an RMP if Section 5.12.6.2 :
et seq. (La Follette hazardous materials stored or EHSD Director
Bill) handled in excess of TQ. (661) 862-8700
Facility owners are required to Matthew
CCR, Title 8, implement safety management plans Section 5.12.6.2 Kern County Constantine,
Section 5189 to ensure safe handling of hazardous e EHSD Director

(661) 862-8700

Requirements regarding the storage

Kern County

Lorelei Oviatt,

Section 65850.2

California UBC and handling of hazardous Section 5.12.6.2 Plzénuqig?nznd Director
materials. Department (661) 862-8600
: : Matthew
California . . \
Restricts issuance of COD until the . Kern County Constantine,
Government Code facility has submitted an RMP. Section 5.12.6.2 EHSD Director

(661) 862-8700

Local Jurisdiction

CUPA
Kern County
EHSD

Requires new/modified businesses
to complete an HMBP prior to
final plan/permit approval.

Section 5.12.6.3

Kern County
EHSD

Matthew
Constantine,
Director
(661) 862-8700

Industry Standards Jurisdiction

UFC
(Articles 79 and 80)

Requirements for secondary
containment, monitoring, etc., for
extremely hazardous materials.

Section 5.12.6.4

Kern County Fire
Department

Dennis Thompson

Fire Chief
(661) 391-7000

Source: DTSC, 2008; Cal-EPA, Central Valley RWQCB, 2008; Kern County Planning and Community Development Department,
2008; Kern County Building Inspection Department, 2008; Kern County Environmental Health Services Department, 2008; and Kern
County Fire Department, 2008.

Notes:
CCR
CFR
COD
DOT
EHSD
EPCRA

California Code of Regulations

Code of Federal Regulations

Commercial Operating Date

Department of Transportation

Environmental Health Services Department
Emergency Planning and Community Right-to

Know Act of 1986

FMCSA
HMBP

Federal Motor Carrier Safety Administration
Hazardous Materials Business Plan

LORS
Risk M

-
O
Imommnn

u.s United

anagement Plan

States

laws, ordinances, regulations, and standards

Superfund Amendments and Reauthorization Act
Threshold Quantity
Uniform Building Code
Uniform Fire Code

USEPA = U.S. Environmental Protection Agency

URS

5.12-38
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5.12 Hazardous Materials Handling

Table 5.12-6
Agency Contact List for LORS
Agency Contact Address Telephone
Kern County,
Environmental Health C(')\flig:ﬁ\i,r\wle 2700 M Street, Suite 300 (661) 862-8700
Services Department Director ' Bakersfield, CA 93301
(EHSD)
Kern County Fire Dennis Thompson 5642 Victor Avenue i
Department Fire Chief Bakersfield, CA 93308 (661) 391-7000

Department of Toxic
Substances Control (DTSC)

Noel Laverty
DTSC Duty Officer

1515 Tollhouse Road
Clovis, CA 93611

(916) 255-3618

Clovis Field Office (559) 297-3901

Source: DTSC, 2008; Kern County Environmental Health Services Department, 2008; and Kern County Fire
Department, 2008.

Note:
LORS = laws, ordinances, regulations, and standards

Table 5.12-7
Applicable Permits

Responsible Agency Permit/Approval Schedule

Federal RMP 30 days prior to ammonia delivery
State RMP 30 days prior to ammonia delivery
Local HMBP 30 days prior to storage pf
hazardous materials on site
Source: Kern County Environmental Health Services Department, 2008.
Notes:
HMBP = Hazardous Materials Business Plan
RMP = Risk Management Plan

5.12-39
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5.13 Waste Management

5.13 WASTE MANAGEMENT

Hydrogen Energy California LLC (HECA LLC) is proposing an Integrated Gasification
Combined Cycle (IGCC) polygeneration project (HECA or Project). The Project will gasify a
fuel blend of 75 percent coal and 25 percent petroleum coke (petcoke) to produce synthesis gas
(syngas). Syngas produced via gasification will be purified to hydrogen-rich fuel, and used to
generate a nominal 300 megawatts (MW) of low-carbon baseload electricity in a Combined
Cycle Power Block, low-carbon nitrogen-based products in an integrated Manufacturing
Complex, and carbon dioxide (CO,) for use in enhanced oil recovery (EOR). CO, from HECA
will be transported by pipeline for use in EOR in the adjacent Elk Hills Oil Field (EHOF), which
is owned and operated by Occidental of Elk Hills, Inc. (OEHI). The EOR process results in
sequestration (storage) of the CO,.

Terms used throughout this section are defined as follows:

e Project or HECA. The HECA IGCC electrical generation facility, low-carbon nitrogen-
based products Manufacturing Complex, and associated equipment and processes, including
its linear facilities.

e Project Site or HECA Project Site. The 453-acre parcel of land on which the HECA IGCC
electrical generation facility, low-carbon nitrogen-based products Manufacturing Complex,
and associated equipment and processes (excluding off-site portions of linear facilities), will
be located.

e OEHI Project. The use of CO; for EOR at the EHOF and resulting sequestration, including
the CO; pipeline, EOR processing facility, and associated equipment.

e OEHI Project Site. The portion of land within the EHOF on which the OEHI Project will
be located and where the CO, produced by HECA will be used for EOR and resulting
sequestration.

e Controlled Area. The 653 acres of land adjacent to the Project Site over which HECA will
control access and future land uses.

This introduction provides brief descriptions of both the Project and the OEHI Project.
Additional HECA Project description details are provided in Section 2.0. Additional OEHI
Project description details are provided in Appendix A-1 of this Application for Certification
(AFC) Amendment.

HECA Project Linear Facilities

The HECA Project includes the following linear facilities, which extend off the Project Site (see
Figure 2-7, Project Location Map):

e Electrical transmission line. An approximately 2-mile-long electrical transmission line will
interconnect the Project to a future Pacific Gas and Electric Company (PG&E) switching
station east of the Project Site.
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e Natural gas supply pipeline. An approximately 13-mile-long natural gas interconnection
will be made with PG&E natural gas pipelines located north of the Project Site.

e Water supply pipelines and wells. An approximately 15-mile-long process water supply
line and up to five new groundwater wells will be installed by the Buena Vista Water Storage
District (BVWSD) to supply brackish groundwater from northwest of the Project Site. An
approximately 1-mile-long water supply line from the West Kern Water District (WKWD)
east of the Project Site will provide potable water.

e Coal transportation. HECA is considering two alternatives for transporting coal to the
Project Site:

— Alternative 1, rail transportation. An approximately 5-mile-long new industrial
railroad spur that will connect the Project Site to the existing San Joaquin Valley Railroad
(SJVRR) Buttonwillow railroad line, north of the Project Site. This railroad spur will
also be used to transport some HECA products to market.

— Alternative 2, truck transportation. An approximately 27-mile-long truck transport
route via existing roads from an existing coal transloading facility northeast of the Project
Site. This alternative was presented in the 2009 Revised AFC.

OEHI Project

OEHI will be installing the CO, pipeline from the Project Site to the EHOF, as well as installing
the EOR Processing Facility, including any associated wells and pipelines needed in the EHOF
for CO, EOR and sequestration. The following is a brief description of the OEHI Project, which
is described in more detail in Appendix A of this AFC Amendment:

e CO; EOR Processing Facility. The CO, EOR Processing Facility and 13 satellites are
expected to occupy approximately 136 acres within the EHOF. The facility will use 720
producing and injection wells: 570 existing wells and 150 new well installations.
Approximately 652 miles of new pipeline will also be installed in the EHOF.

e CO; pipeline. An approximately 3-mile-long CO; pipeline will transfer the CO, from the
HECA Project Site south to the OEHI CO, EOR Processing Facility.

This section includes the waste management impact evaluation for the HECA Project, including
the HECA linear facilities, and the CO, linear. The waste management impact evaluation for the
OEHI CO;, EOR Processing Facility is covered in Appendix A-1, Section 4.16, Utilities and
Services.

5.13.1 Affected Environment
5.13.1.1 Project Site

An update of the Phase | Environmental Site Assessment (ESA) of the Project Site originally
prepared in 2009 has been conducted in accordance with American Society for Testing and
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Materials (ASTM) guidance document ASTM Standards on Environmental Site Assessments for
Commercial Real Estate, Designation Practice E 1527 as required by the California Energy
Commission for an AFC. The ESA report is included in this AFC Amendment as Appendix L.
The objective of the Phase | ESA was to identify Recognized Environmental Conditions (RECs)
that may exist on the Project Site. The ASTM guidance document defines RECs as “the
presence or likely presence of any hazardous substances or petroleum products on a property
under conditions that indicate an existing release, a past release, or a material threat of a release
of any hazardous substances or petroleum products into structures on the property or into the
ground, groundwater, or surface water of the property.”

Based on information generated for the Phase | Environmental Site Assessment prepared by
URS (2012), the following RECs were identified at the Project Site:

e The 2010 Phase Il investigation conducted by AECOM identified elevated concentrations of
petroleum hydrocarbons and other contaminants on the former equipment wash area
immediately north of the Subject Property (same as Project Site) boundary. Because the
vertical and horizontal extent of contamination was not defined by the Phase Il ESA, and this
wash area discharged into a ditch south of the Farm Operations Area boundary, the
contamination is considered a potential off-site REC to the Subject Property.

e Stained soils were observed during the Subject Property visit, as detailed in Section 6.3.13.
The soil staining is likely to derive from handling of fuels, lubricating oils, and/or pesticides.
The AECOM 2010 Phase 1l ESA sampled in the vicinity of the stained soil and identified
selected contaminants; however, the extent of any subsurface impacts is not defined.

In addition to these RECs, the following potential environmental issues were noted that in URS’
opinion are not considered RECs:

e Surficial samples collected from the agricultural fields on the Subject Property identified
concentrations of the pesticides dieldrin, endrin, and endosulfan that exceed the Regional
Water Quality Control Board (RWQCB) Environmental Screening Levels, but did not exceed
the state California Human Health Screening Levels or federal Regional Screening Levels
(RSLs). These results are consistent with the historical agricultural use, and no consistent
spatial pattern of pesticides above Environmental Screening Levels was observed.

e An agency database lists five former underground storage tanks (USTs) located at Palm
Farms, Inc., on Adohr Road. Because the Subject Property is also located on Adohr Road,
and the property was purchased from Palm Farms, Inc., the USTs may have historically been
located on or adjacent to the Subject Property. The 2010 AECOM Phase Il ESA investigated
selected potential locations for these USTs and identified no USTs and no contamination
associated with USTSs.

URS recommended further investigation be conducted at the Subject Property to determine the
presence and/or extent of potential environmental contamination associated with the RECs. The
investigation should address potential contamination arising from each REC and environmental
issues listed above, including the following issues:
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e Performing step-out sampling to investigate the vertical and horizontal extent of
contamination in the area adjacent to the former equipment wash area, including sampling
surficial soil and sediment along the drainage ditch where washwater was discharged, to
evaluate potential impact to the Subject Property.

e Performing step-out sampling to investigate the vertical and horizontal extent of
contamination in the stained soil area adjacent to the drainage ditch, including sampling
surficial soil.

The Phase | ESA report is included in this AFC Amendment as Appendix L.

Adjacent land uses consist of Adohr Road and agricultural uses to the north; Tupman Road and
agricultural uses to the east; agricultural uses and an irrigation canal to the south; and a
residence, agricultural uses, and Dairy Road right-of-way to the west. The Outlet Canal, the
Kern River Flood Control Channel, and the California Aqueduct are located approximately 500,
700, and 1,900 feet, respectively, to the south of the Project Site. The land southwest of the
California Aqueduct is used for mineral and petroleum purposes. The EHOF is located
approximately 1 mile south of the Project Site.

The land adjacent to the northwestern corner of the Project Site formerly contained the Port
Organics Products, Ltd. (Port Organics), natural fertilizer manufacturing plant, farming
operations, and a residence. Port Organics operations ceased at the beginning of 2009.

As described in more detail in Section 5.13.2, Environmental Consequences, the Project will
generate hazardous and non-hazardous wastes during the construction and operational phases of
the Project that are typical of an IGCC polygeneration facility.

Facility workers will receive hazardous materials training as required by the Occupational Safety
and Health Administration, Hazard Communication Standard. Additionally, workers will be
trained in hazardous waste procedures, spill contingencies, and waste minimization procedures in
accordance with California Code of Regulations (CCR) Title 22.

5.13.1.2 Non-Hazardous Solid Waste Disposal

Existing non-hazardous solid waste disposal facilities in the general area of the Project Site are
listed in Table 5.13-1, Waste Recycling/Disposal Facilities. Several available Class I11 landfills
are listed in Table 5.13-1. These landfills accept non-hazardous wastes and inert solid wastes,
including construction/demolition wastes. Industrial process solid wastes are accepted on a case-
by-case basis. Based on the Project’s low anticipated waste volumes, the remaining capacity,
and estimated closure dates of the Class 11 landfills in California, non-hazardous waste
generated during construction and operational phases at the Project is not expected to
significantly impact available landfill capacity.

5.13.1.3 Hazardous Solid Waste Disposal

Hazardous waste generated at the Project Site will be taken off site for recycling or disposal by a
permitted hazardous waste transporter to a permitted Treatment, Storage, and Disposal Facility
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(TSDF) or Class | landfill. There are currently two Class I landfills accepting waste in
California: Clean Harbors’ Buttonwillow facility in Kern County, and Chemical Waste
Management’s Kettleman Hills Landfill in Kings County. The permitted, operating, and
remaining capacities of these landfills are described in Table 5.13-1. Based on the Project’s low
anticipated waste volumes, the remaining capacity, and estimated closure dates of the Class |
landfills in California, hazardous waste generated during construction and operational phases at
the Project is not expected to significantly impact available landfill capacity.

5.13.2 Environmental Consequences

The wastes that would be generated during both the construction and the operation phases of the
Project were identified to determine whether the Project would result in any potentially
significant impacts. The significance criteria are based on the California Environmental Quality
Act (CEQA) Guidelines, Appendix G, Environmental Checklist Form (approved January 1,
1999), and on performance standards or thresholds adopted by responsible agencies. An impact
may be considered significant if:

e Construction activities result in waste materials being introduced into the environment in
violation of federal, state, or local waste management and disposal regulations.

e Construction and/or operation activities generate waste materials that exceed the receiving
capacity of appropriate disposal or recycling facilities.

e Operation of the facility results in waste materials being introduced into the environment in
violation of federal, state, or local waste management and disposal regulations.

e Non-hazardous liquid wastes cause a publicly owned treatment system to violate any
applicable waste discharge requirements.

e The Project breaches standards relating to solid waste or litter control.
e The Project creates a potential public health hazard or involves materials that pose a hazard.

e The Project results in a need for new systems or substantial alterations to waste disposal
facilities.

The following sections describe the wastes that are expected to be generated during construction
and operation of the Project, and how non-hazardous solid waste, wastewater, and hazardous
solid and liquid wastes will be disposed.

5.13.1.4 Construction Phase
Project Site Construction
The Project will generate wastes typical for the construction of an IGCC polygeneration facility.

Table 5.13-2, Summary of Construction Waste Streams and Management Methods, summarizes
the anticipated waste streams generated during construction, along with appropriate management
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methods for treatment, recycling, or disposal. A waste management plan that encompasses
hazardous and non-hazardous wastes will be prepared prior to construction.

Non-Hazardous Waste

Solid waste generated from construction activities may include paper, wood, glass, plastics from
packing material, waste lumber, insulation, scrap metal and concrete, and empty non-hazardous
containers. These wastes will be segregated, where practical, for recycling. Non-recyclable
wastes will be placed in covered dumpsters and removed on a regular basis by a certified waste-
handling contractor for disposal. Based on the remaining capacity and estimated closure dates of
the Class Il landfills in California, the non-hazardous wastes that cannot be recycled are not
expected to significantly impact the capacity of the Class 111 landfills. With the implementation
of Waste Mitigation Measure (WM)-2, described in Section 5.13.4, Mitigation Measures,
impacts related to non-hazardous waste will be less than significant.

Hazardous Waste

Small quantities of hazardous wastes are likely to be generated over the course of construction.
These wastes may include waste paint, spent solvents, waste cleaners, waste oil, oily rags, waste
batteries, and spent welding materials. Hazardous wastes generated during Project construction
will be handled and disposed of in accordance with applicable laws, ordinances, regulations, and
standards (LORS) and in accordance with Mitigation Measures WM-3 through WM-7.
Hazardous wastes will be either recycled or disposed of in a licensed hazardous waste disposal
facility, as appropriate. Managed and disposed of properly, these wastes will not cause
significant environmental or health and safety impacts. Most of the hazardous waste can be
recycled, such as turbine-cleaning wastes and used oil generated during construction. Based on
the remaining capacity and estimated closure dates of the Class I landfills in California, the
hazardous wastes that cannot be recycled are not expected to significantly impact the capacity of
the Class | landfills. With the implementation of Mitigation Measures WM-3 through WM-7,
described in Section 5.13.4, impacts related to hazardous waste will be less than significant.

Wastewater

Wastewater generated during construction of the Project will include sanitary wastes, equipment
washwater, hydrotest water, and storm water runoff. Non-hazardous equipment washwater will
be routed to the appropriate process area storm water retention basin for reuse. Sanitary waste
will be disposed of off site by a sanitary waste contractor.

Section 5.14, Water Resources, of this AFC Amendment provides additional detail regarding
hydrotest water. In summary, the source of the water to be used for hydrostatic testing of the
pipelines will be an on-site irrigation well, supplemented by potable water from West Kern
Water District. The hydrostatic testing will be performed on new pipelines, and no chemicals
will be added to the test water. As such, the expected quality of the test water will be similar to
the quality of the source water (i.e., non-hazardous). After all hydrotesting has been completed,
the hydrotest water will be sampled, tested, and disposed of in compliance with National
Pollutant Discharge Elimination System permit(s). Clean water with suitable chemistry will be
routed to the storm water retention basin. Water that is not suitable for routing to the retention
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basin will be transported by truck to an appropriately licensed off-site treatment or disposal
facility.

Section 5.14, Water Resources, of this AFC Amendment provides additional detail regarding
storm water runoff. In summary, storm water runoff will be routed to retention basins during the
initial grading operation to prevent the release of sediment from the Project Site. Best
management practices as described in the Draft DESCP submitted in response to previous data
requests will be used during construction to minimize the potential for erosion (see Responses to
Data Request 95 and Data Request 202). A construction storm water pollution prevention plan
will be prepared and implemented in accordance with the General Permit for Construction
Activities. With implementation of Project design elements and mitigation measures proposed in
Section 5.14, Water Resources, of this AFC Amendment, the impacts to surface water quality
will be less than significant.

Off-Site Linear Facilities
Non-Hazardous and Hazardous Waste

During the installation of the railroad spur, the electrical transmission line, the natural gas
pipeline, the CO; pipeline, and the process and potable water supply lines, non-hazardous soils
and surface demolition debris (e.g., concrete, asphalt, and piping) are anticipated. These wastes
will be transported and disposed at an appropriate disposal facility. Contaminated soil may be
encountered during installation. Soil sampling is likely to be required to profile the waste for
disposal classification purposes. Soil may be recycled, disposed as a non-hazardous waste at a
Class Il landfill or soil recycling facility, or disposed as hazardous waste at a Class I landfill.
The disposal option will depend on the characterization of the waste per Resource Conservation
and Recovery Act (RCRA) and CCR Title 22 criteria. Waste disposal facilities are listed in
Table 5.13-1, Waste Recycling/Disposal Facilities.

Non-hazardous and hazardous wastes are not expected to be encountered at paved parking and
equipment staging locations. If site grading is necessary to use unpaved parking and equipment
staging locations, then non-hazardous soil and debris (trash, asphalt) may be generated. With the
implementation of Mitigation Measures through WM-7, described in Section 5.13.4, impacts will
be less than significant.

OEHI Project

According to the analysis contained in Appendix A-1, Section 4.16, construction of the OEHI
Project would not result in significant adverse impacts related to the generation of waste.

5.13.1.5 Operation Phase
Project Operations
Operation of the plant will generate wastes resulting from processes, routine plant maintenance, and

office activities typical of IGCC polygeneration facility. Table 5.13-3, Summary of Operating Waste
Streams and Management Methods, describes them in more detail. Non-hazardous wastes generated
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during operation of the Project will be recycled to the greatest extent practical, and the remainder will
be removed on a regular basis by a certified waste-handling contractor. Operation of the electrical
transmission line, the natural gas pipeline, the CO; pipeline, and the water supply pipelines will not
generate any significant amounts of waste. The types of waste and their estimated quantities are
shown in Table 5.13-3. A waste management plan that encompasses hazardous and non-hazardous
wastes will be prepared prior to operations.

Non-Hazardous Solid Waste

The following types of non-hazardous solid waste may be generated: paper, wood, plastic, metal
cardboard, deactivated equipment and parts, defective or broken electrical materials, empty non-
hazardous containers, and other miscellaneous solid wastes, including the typical refuse
generated by workers.

Office paper, newsprint, aluminum cans, wood, insulation, yard debris, concrete, gravel, scrap
metal, cardboard, glass, plastic containers, and other non-hazardous waste material will be
segregated and recycled to the extent practical, and the remainder will be removed on a regular
basis by a certified waste-handling contractor for disposal at a Class 111 landfill. Based on the
remaining capacity and estimated closure dates of the Class 111 landfills in California, the non-
hazardous wastes that cannot be recycled are not expected to significantly impact the capacity of
the Class 111 landfills. With the implementation of the mitigation measures described in

Section 5.13.4.2, impacts related to non-hazardous waste during operation will be less than
significant.

Gasification Solids

The gasifier will produce a solid vitrified by-product called “gasification solids.” These solids
are made of ash from the coal and petcoke that exit the gasifier.

Because the Project has not yet been constructed, the gasification solids have not yet been
generated. Consequently, the composition can only be projected, based on feed materials. An
extensive review was performed of publicly available documents pertaining to the gasification
solids generated by other IGCCs. Other IGCC power plants with beneficial reuse of the
gasification solids match within normal variances the Project design, operation, gasification
equipment, process specifications, and feed material blends. HECA has studied the beneficial
reuse of gasification solids in a variety of industrial applications. Areas currently being
evaluated include reuse for the production cement, roofing granules and sandblast grit.

Gasification solids produced from the use of a feedstock that is at least 50 percent coal is
excluded from hazardous waste regulations and requirements, per the exclusions in applicable
federal and California regulations—i.e., Title 40 of the Code of Federal Regulations (40 CFR)
8§ 261.4(b)(7)(ii)(F), and California regulation 22 CCR § 66261.4(b)(5)(A). The Project is
designed to operate on feedstock of 75 percent coal.
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Liquid Wastes

There will be no direct surface water discharge of industrial wastewater or storm water from
process areas. The primary sources of wastewater at the Project will be from cooling tower
blowdown, raw water treatment, process condensate wastewater from the gasifier, the sour water
stripper, the Acid Gas Removal unit, and the Urea plant. Process wastewater will be treated on
site and recycled to the cooling towers as make-up water. Cooling tower blowdown will also be
treated on site to produce demineralized and utility water. The reject from the cooling tower
blowdown treatment plant is sent to a zero liquid discharge (ZLD) system. The ZLD solids will
be disposed of at an approved off-site facility. Solids from the ZLD system have the potential to
be classified as hazardous pursuant to the hazardous waste regulations of CCR Title 22, and are
listed as such in the summary table, Table 5.13-3. Additional information on the ZLD processes
is provided in the Zero Liquid Discharge subsection below.

Sanitary wastewater from the Project restrooms, showers, and kitchens will be disposed to a
private on-site sewage disposal system consisting of a conventional septic tank and leach field.
No municipal system is available in the vicinity of the Project Site.

Zero Liquid Discharge

The ZLD system will be comprised of traditional thermal water-treatment technology. The pure
distillate produced from the evaporators will be returned to the gasification or power blocks for
reuse. The ZLD solids will be trucked to an approved off-site material disposal facility.

Storm Water Management

Storm water management for the Project will be designed to avoid direct discharge to off-site
surface waters.

Retention basins and storm water collection/conveyance systems will be designed in accordance
with the Kern County Development Standards. The retention basin locations are shown in
Figure 2-36, Preliminary Storm Water Drainage Plan, in Section 2, Project Description, of this
AFC Amendment.

Storm water generated at the Project will be managed as follows:

e Storm water from inside the process plant area will be routed to lined retention basins. After
solids have settled and water is determined to be suitable for reuse, storm water will be
pumped to the water treatment plant for further treatment and reuse. If this collected storm
water is determined to be unsuitable for reuse, it will be transferred and processed in the ZLD
system at the wastewater treatment plant.

e Storm water that may be contaminated with oil will be separately collected and routed to an
oil/water separator. Recovered waste oil from the separator will be disposed of off site. The
separated water will be transferred and processed at the wastewater treatment plant.
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e Storm water in the Acid Gas Removal (AGR) Unit will be collected in a separate lined,
dedicated AGR storm water retention basin. The AGR Unit collection system is isolated to
contain any potentially contaminated water that could result in the unlikely event of a
methanol spill.

e Storm water from chemical and oil storage areas will be held in the associated secondary
containment. Storm water held in these areas will first be tested. If it is acceptable for
cooling water makeup, it will be routed to the lined retention basin. Oily storm water will be
routed through an oil/water separator of the wastewater treatment plant.

e Storm water within the process plant area where solids are present (e.g., coal, petcoke, or
gasification solids) will be collected and conveyed to the solids handling water collection
facility. The collection facility will be constructed of concrete and will provide for mobile
equipment access to remove accumulated solids. Water that accumulates within the solids
handling collection facility will be processed in the ZLD system at the wastewater treatment
plant.

e Storm water from remote solids handling areas, such as feedstock unloading and the crusher
station, will be collected in lined retention basins for settlement, testing, reuse, and/or
treatment as appropriate.

e Storm water from outside the process plant area but within the Project Site will be separately
collected in retention basins located throughout the Project Site.

e A Storm Water Pollution Prevention Plan will be developed prior to operations. The Project
storm water will be managed in accordance with this plan, which will include the measures
outlined above.

Hazardous Wastes

Various types of hazardous wastes will be generated during operational activities, which may
include spent catalysts, filters and ZLD solids, water softener solids, spent caustics and solvents,
used oils from equipment maintenance, and oil-contaminated materials such as spent oil filters,
rags, or other cleanup materials. Spent catalysts will be returned to the manufacturer for metals
reclamation or disposed of. Used oil generated will be recycled. Waste filters and ZLD solids,
sludge, spent caustics and solvents, and all other hazardous wastes requiring disposal will be
disposed of in a licensed hazardous waste disposal facility. Other occasional waste streams
include alkaline- or acid-cleaning solutions used during chemical cleaning of equipment.

Table 5.13-3, Summary of Operating Waste Streams and Management Methods, summarizes the
hazardous waste to be generated from operation of the Project.

Hazardous wastes will be collected by a licensed hazardous waste hauler and disposed of at a
licensed hazardous waste facility. Hazardous wastes will be transported off site using a
hazardous waste manifest. Copies of manifest reports, waste analysis, exception reports,
destruction certifications, biennial reports, etc., will be kept on site and accessible for inspection
for 3 years. Land disposal restriction notices/certificates will be kept on site and accessible for
inspection for 5 years.
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Based on the remaining capacity and estimated closure dates of the Class I landfills in California,
the hazardous wastes that cannot be recycled are not expected to significantly impact the
capacity of the Class I landfills. With the implementation of the mitigation measures described
in Section 5.13.4.2, Operations, impacts related to hazardous waste during operations will be less
than significant.

OEHI Project

According to the analysis contained in Appendix A-1, Section 4.16, operation of the OEHI
Project would not result in significant adverse impacts related to the generation of waste.

5.13.1.6 Abandonment/Closure

Section 3.0, Facility Closure, of this AFC Amendment contains a detailed discussion of closure
issues that are summarized in this subsection. If it becomes necessary to close the plant
temporarily for any reason (due to a disruption in the natural gas supply or feedstocks, flooding,
damage from an earthquake, fire, storm, etc.), facility security will be maintained on a 24-hour
basis and the California Energy Commission will be notified. A contingency plan for temporary
closure will be prepared prior to start-up of the facility to protect human health and the
environment. Depending on the duration of any temporary shut-down, the plan will direct the
safe shut-down of all equipment and the draining of all chemicals from the process. Any waste
generated under these circumstances will be disposed of in accordance with all applicable LORS.

The planned life of the facility is a minimum of 25 years. A general closure plan identifying the
handling and disposal requirements for non-hazardous and hazardous wastes will be prepared
prior to closure. This plan will identify opportunities for recycling. All equipment containing
liquids will be drained and decommissioned as part of closure procedures to protect public
health, safety, and the environment. Unused chemicals will be sold back to the suppliers or other
purchasers where practicable. All non-hazardous wastes will be disposed of in appropriate
landfills or recycled. Hazardous wastes will be disposed of according to all applicable LORS.
The Project Site will be secured 24 hours per day during the decommissioning activities.

5.13.2 Cumulative Impacts Analyses

Under certain circumstances, CEQA requires consideration of a project’s cumulative impacts
(CEQA Guidelines 8 15130). A “cumulative impact” consists of an impact that is created as a
result of the combination of the project under review together with other projects causing related
impacts (CEQA Guidelines § 15355). CEQA requires a discussion of the cumulative impacts of
a project when the project’s incremental effect is cumulatively considerable (CEQA Guidelines
8 15130[a]). “Cumulatively considerable” means that the incremental effects of an individual
project are significant when viewed in connection with the effects of past projects, the effects of
other current projects, and the effects of probable future projects (CEQA Guidelines 8 15065

[al[3D).

When the combined cumulative impact associated with a project’s incremental effect and the
effects of other projects is not significant, further discussion of the cumulative impact is not
necessary (CEQA Guidelines 8 15130[a]). It is also possible that a project’s contribution to a
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significant cumulative impact is less than cumulatively considerable and thus not significant
(CEQA Guidelines § 15130[a]).

The discussion of cumulative impacts should reflect the severity of the impacts and their
likelihood of occurrence, but the discussion need not provide as great a level of detail as is
provided for the effects attributable to the project under consideration (CEQA Guidelines

8§ 15130[b]). The discussion should be guided by standards of practicality and reasonableness
(CEQA Guidelines § 15130[b]).

A cumulative impact analysis starts with a list of past, present, and probable future projects
within a defined geographical scope with the potential to produce related or cumulative impacts
(CEQA Guidelines § 15130[b]). Factors to consider when determining whether to include a
related project include the nature of the environmental resource being examined, the location of
the project, and its type (CEQA Guidelines § 15130[b]). For purposes of this AFC Amendment,
Kern County was contacted to obtain a list of related projects, which is contained in Appendix I.
Depending on its location and type, not every project on this list is necessarily relevant to the
cumulative impact analysis for each environmental topic.

Past, current, and potential future projects, including the Project, would generate waste. There
are, however, adequate recycling facilities and landfill capacities to dispose of the waste from the
Project over the next 25 years. While waste generated by the Project would add to the total
waste generated in Kern County and in California, recycling of wastes from the Project and other
proposed developments listed above will play a significant role in reducing the amount of
material that is sent to landfill. There are adequate recycling and waste disposal facilities to
handle the wastes from the Project and other proposed developments; thus, the cumulative
impacts from the Project would be considered less than significant.

According to the analysis contained in Appendix A-1, Section 4.16, construction and operation
of the OEHI Project would not result in significant cumulative adverse impacts related to waste
generation.

5.13.3 Mitigation Measures

5.13.3.1 Construction

Waste Mitigation Measure WM-1

Prior to the initiation of the Project construction phase, construction workers will receive waste-
related training. Training will focus on the recognition and proper handling of subsurface soil
contamination, as well as contingency procedures to be followed to provide worker safety and
protect the public.

WM-2

A detailed waste management plan for waste generated during construction will be prepared at

least 60 days prior to rough grading to assure proper storage, labeling, packaging, recordkeeping,
manifesting, waste minimization, and disposal of hazardous materials and waste. A waste
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management plan will also be prepared for operation of the Project. The waste management plan
will include:

Waste classification procedures

A description of each hazardous waste stream

Waste container and label requirements

Accumulation, handling, transport, treatment, and disposal procedures for each waste
Waste minimization procedures

Preparedness, prevention, contingency, and emergency procedures

Personnel training

WM-3

Hazardous wastes will be accumulated on site for fewer than 90 days (or other accumulation
periods as allowed by 22 CCR Section 66262.34 for hazardous waste generators) and will be
managed in accordance with state and federal hazardous waste generator requirements.
Hazardous wastes, as well as hazardous materials that are spilled or otherwise become unsuitable
for use, will be stored in an appropriately segregated hazardous waste storage area surrounded by
a containment structure to control leaks and spills. The containment area will be constructed
according to local codes and requirements. Hazardous waste containers and labels will be
maintained according to applicable LORS. The hazardous waste storage areas will be inspected
and maintained at least weekly, as required.

WM-4

Hazardous wastes will be collected by a licensed hazardous waste hauler and disposed of at a
licensed hazardous waste facility in accordance with applicable LORS. Hazardous wastes are
transported off site using a hazardous waste manifest. Copies of manifest reports, waste
analysis, exception reports, destruction certifications, etc., will be kept on site and accessible for
inspection for 3 years. Land disposal restriction notices/certificates will be kept on site and
accessible for inspection for 5 years.

WM-5

Spill control and management procedures will be included in the emergency response procedures
developed for the Project prior to operation. The purpose of spill control and management
procedures is to avoid accidental mixing of incompatible chemicals and spills during transfer of
chemicals. The design of spill control and management procedures will include the containment,
collection, and treatment systems. The spill response procedures are discussed further in

Section 5.12, Hazardous Materials Handling.

WM-6

Facility workers will receive hazardous materials training as required by the Occupational Safety
and Health Administration (OSHA), Hazard Communication Standard. Additionally, workers
will be trained in hazardous waste procedures, spill contingencies, and waste minimization
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procedures in accordance with CCR Title 22. Hazardous waste training includes the following
subjects:

Hazardous waste characteristics

Use and management of containers

Waste packing

Marking and labeling

Accumulation/storage areas

Inspections

Emergency equipment preparedness and prevention
Contingency plan

Emergency response procedures

Spill response and containment

Hazardous waste manifesting and transportation requirements
Waste minimization practices

WM-7

Procedures to minimize hazardous waste generation will be established. Workers will be trained
in procedures to reduce the volume of hazardous wastes generated at the Project. The
procurement of hazardous materials will be controlled to minimize surplus materials on site and
to prevent unused materials from becoming “off-spec.” Non-hazardous materials will be used in
lieu of hazardous materials whenever possible. Hazardous wastes will be recycled whenever
possible.

Implementation of the above waste management procedures for handling construction-related
debris and hazardous wastes, where encountered, will mitigate demolition and construction-
related impacts to a less-than-significant level. No further mitigation is proposed.

5.13.3.2 Operations
Project Site

The Applicant will update the waste management procedures for construction of the Project Site
and implement them for operations at the Project. In addition, the Applicant will develop and
implement procedures and requirements as outlined in the Hazardous Materials Business Plan
(HMBP). These procedures and programs will minimize potential site-operations—related
impacts.

Off-Site Structures

Periodic inspection and maintenance of the railroad spur, the electrical transmission line, the
natural gas pipeline, the CO, pipeline, and the process and potable water supply line in
accordance with applicable LORS will mitigate potential operations-related impacts associated
with the linear facilities.
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5.13.3.3 Monitoring Program

Environmental impacts related to waste management issues caused by construction and operation
of the Project are expected to be minimal. Therefore, extensive monitoring programs are not
anticipated. Monitoring of generated waste volumes and characteristics during construction and
operation of the Project will be conducted in accordance with monitoring and reporting
requirements in the appropriate permits that will be obtained for construction and operation.

5.13.4 Laws, Ordinances, Regulations, and Standards
5.13.4.1 Federal

RCRA, 42 United States Code (USC) § 6901-6992k, provides the basic framework for federal
regulation of non-hazardous and hazardous waste. RCRA’s Subtitle D establishes state
responsibility for regulating non-hazardous wastes, while Subtitle C controls the generation,
transfer, storage, and disposal of hazardous waste through a comprehensive “cradle-to-grave”
system of hazardous waste management techniques and requirements. The U.S. Environmental
Protection Agency (USEPA) is responsible for implementing the law, and the implementing
regulations are set forth in 40 Code of Federal Regulations (CFR) 260 et seq. The law allows
USEPA to delegate the administration of the RCRA programs to the various states, provided that
the state programs meet or are more stringent than the federal requirements. California’s
program was authorized by USEPA on August 1, 1992, and the California Environmental
Protection Agency (Cal/EPA) Department of Toxic Substances Control (DTSC) is responsible
for administering the program.

The Clean Water Act (CWA) 33 USC § 1251 et seq. provides the regulatory framework for
managing the discharge of wastewater to waters of the U.S. The USEPA has nationwide
authority to implement the CWA, but states may be authorized to administer various aspects of
the National Pollutant Discharge Elimination System (NPDES), as well as pretreatment
programs. California is authorized under the CWA to administer the NPDES program,
implement publicly owned treatment works’ pretreatment programs, oversee federal facilities,
and issue general permits.

Under 49 CFR 172, 173, and 179, controls are provided on labeling, placarding, and packaging
for hazardous waste shipments that will be shipped off site over the state highways and roads.
The U.S. Department of Transportation and the California Highway Patrol are responsible for its
administration and enforcement.

5.13.4.2 State

Non-hazardous solid waste is regulated by the California Integrated Waste Management Act,
Public Resources Code 8§ 40000 et seq. The law provides a solid waste management system to
reduce, recycle, and reuse solid waste generated in the state to the maximum extent feasible in an
efficient and cost-effective manner to conserve natural resources, to protect the environment, and
to improve landfill safety. Local agencies are required to develop and establish recycling
programs, reduce paper waste, purchase recycled products, and implement integrated waste
management programs that conform to the state’s requirements. Kern County Environmental
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Health Services Department (EHSD) has the authority to assure the proper storage and disposal
of solid waste in Kern County.

Wastewater is regulated under California’s Porter—Cologne Water Quality Control Act, which
established a statewide system for water pollution control, Water Code 8 13000 et seq. The State
Water Resources Control Board (SWRCB) and the nine RWQCBs are the principal agencies
responsible for control of water quality, and issuing permits under the NPDES program.

Accumulation of hazardous waste on site is regulated under 22 CCR § 66262.34. Hazardous
waste cannot be stored on site for more than 90 days, so any hazardous waste stored on site at the
Project will have to be appropriately transferred within that time period.

As stated previously, RCRA allows states to develop their own programs to regulate hazardous
waste. California has developed its own program by passage of the California Hazardous Waste
Control Law (HWCL), California Health and Safety Code § 25100 et seq. It should be noted
that California’s HWCL includes non-RCRA hazardous wastes. In addition, the law specifies
two hazardous waste criteria (Soluble Threshold Limit Concentration and Total Threshold Limit
Concentration) that are not required under RCRA. Primary authority for the statewide
administration and enforcement of California’s HWCL rests with the DTSC. However, the Kern
County EHSD provides most regulatory functions covering those who generate hazardous waste.

5.13.4.3 Local

For hazardous waste, the designated Certified Unified Program Agency for the Project area is the
Kern County EHSD. They have delegated authority to administer state and federal programs. In
addition, the County EHSD regulates the storage of hazardous materials in USTs and cleanup of
petroleum releases from USTs. The EHSD will be contacted in the event of a release of
hazardous wastes or materials to the environment. The EHSD assumes enforcement
responsibility for the implementation of Title 23 of the CCR and regulates the generation and
storage of hazardous waste for the Project area through the requirement for a HMBP.

The following summarizes the applicable LORS that govern the handling of non-hazardous and
hazardous wastes. The LORS applicable to the handling of waste at the Project Site are also
summarized in Table 5.13-4, Summary of LORS—Waste Management.

5.13.5 Involved Agencies and Agency Contacts

Agencies with jurisdiction to issue applicable permits or enforce LORS related to waste
management are shown in Table 5.13-5, Agency Contact List for LORS.

5.13.6 Permits Required and Permit Schedule

The Project will apply for a USEPA hazardous waste generator identification number from the
USEPA and a hazardous waste generator permit from the Kern County EHSD.

The Project will be required to develop an HMBP for the Kern County EHSD.

A summary of applicable waste permits is presented in Table 5.13-6, Applicable Permits.
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5.13.7 References

Cal/EPA (California Environmental Protection Agency), Central Valley RWQCB (Regional
Water Quality Control Board), 2008. Information downloaded from: http://www.
waterboards.ca.gov/centralvalley. March 2008.

Cal/EPA (California Environmental Protection Agency), DTSC (Department of Toxic
Substances Control), 2008. Information downloaded from: http://www.dtsc.ca.gov.
March 2008.

CIWMB (California Integrated Waste Management Board), 2008. Information downloaded
from: http://www.ciwmb.ca.go/SWIS. March 2008.

Kern County Building Department, 2008. Information downloaded from: http://www.co.kern.
ca.us/bid/. March 2008.

Kern County Planning Department, 2008. Information downloaded from: http://www.co.kern.
ca.us/planning/. March 2008.

Kern County Environmental Health Services Department. Information downloaded from:
http://www.co.kern.ca.us/eh. March 2008.

URS (URS Corporation), 2012. Phase | Environmental Site Assessment.

R:\12 HECA\AFC Amd\5_13 Waste.docx 5.13-17 URS



SECTIONFIVE Environmental Information

Table 5.13-1
Waste Recycling/Disposal Facilities
Permitted Permitted Remaining Estimated Enforcement
Solid Recycling/Waste Disposal Site Title 23 Class Throughput Capacity Capacity Closure Date Action Taken?
Taft Sanitary Landfill Class Il 90 tons per day 8.8 million 6.0 million 2070 No
(Solid Waste Facility) cubic yards cubic yards
13351 Elk Hills Road
Taft, CA 93626
Bakersfield Metropolitan (Bena) Sanitary Class Il 1.3 thousand 53 million 34.3 million 2042 No
Landfill Facility (SLF) tons per day cubic yards cubic yards
(Solid Waste Facility)
2951 Neumarkel Road
Caliente, CA 93518
Shafter-Wasco Sanitary Landfill Class 11l 330 tons per day 21.9 million 15 million cubic 2056 No
(Solid Waste Facility) cubic yards yards
17621 Scofield Avenue
Shafter, CA 93668
U.S. Borax Inc. Refuse Waste Pile Class Il 443 tons per day 8.5 million 1.4 million 2023 No
(Solid Waste Facility) cubic yards cubic yards
14486 Borax Road
Boron, CA 93516
McKittrick Waste Treatment Site Class Il 1.2 thousand 2.1 million 84.1 thousand 2029 No
(Solid Waste Facility) tons per day cubic yards cubic yards
56533 State Route 58
McKittrick, CA 93251
Chemical Waste Management Kettleman Class | 400 trucks per 10.7 million <100 thousand 2022 No
Hills Landfill day cubic yards cubic yards*
(Solids Waste Facility)
36251 Old Skyline Road
Kettleman City, CA 93239
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Table 5.13-1
Waste Recycling/Disposal Facilities (Continued)

Permitted Permitted Remaining Estimated Enforcement

Solid Recycling/Waste Disposal Site Title 23 Class Throughput Capacity Capacity Closure Date Action Taken?
Clean Harbors Buttonwillow Landfill Class | 10.48 thousand 14.29 million Not available 2068 No
(Solid and Liquid Waste Facility) tons per day cubic yards
Lokern Road
Kern County, CA 93251
American Remedial Technologies N/A 25 thousand 300 thousand N/A N/A No
(Solids Recycling) tons per month tons per year
2680 Seminole Avenue
Lynwood, CA 90262
TPS Technologies, Inc. N/A N/A 350,000 tons per N/A N/A No
(Soil Recycling) year
12328 Hibiscus Avenue
Adelanto, CA 92301
Thermal Remediation Solutions Class 11l 200,000 tons per | 2,000 tons per N/A N/A No
(Solids Recycling) year day

1211 West Gladstone Avenue
Azusa, CA 91702

Source: California Integrated Waste Management Board, 2008.

Notes:

1. Currently, the remaining capacity at this facility is less than 110,000 cubic yards. A new cell is proposed to open to open in 2013/2014 but final approval has not been

granted
N/A = not applicable
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Table 5.13-2
Summary of Construction Waste Streams and Management Methods*
Anticipated Estimated Estimated
Waste Maximum Density | Density (short Volume
Waste Stream Classification Amount Units Disposal Method (Ib/CF) tons/CY) (CYlyear)®
Used Lube Qils, Flushing 55-gallon drums N/A N/A N/A
: Hazardous 7 Recycle
Oils per month
Characterize. Drain non- N/A N/A N/A
Hydrotest Water (One time hazardous to the Retention
per commissioning, reuse as Hazardous or Basin. Dispose of
practical, test for hazardous non-hazardous 2,800,000 gallons total hazardous at a hazardous
characteristics) waste treatment and
disposal facility
Chemical Cleaning Wastes Hazardous or Hazardous or non- N/A N/A N/A
(Chelates, Mild Acids, TSP,
- non-hazardous 525,000 gallons total | hazardous waste treatment
and/or EDTA - During : -
C S recyclable and disposal facility
ommissioning)
Solvents, Used Oils, Paint, Cal-hazardous gallons per Recycle or hazardous N/A N/A N/A
. . 160 waste treatment and
Adhesives, Oily Rags recyclable month . i
disposal facility
Spent Welding Materials Hazardous 300 pounds per Dispose at a hazardous 200 3.1 0.69
month waste landfill
Used Oil Filters Hazardous 100 pounds per | Dispose at a hazardous 50 0.68 0.9
month waste landfill
Fluorescent/Mercury Vapor Hazardous . N/A N/A N/A
50 units per year | Recycle
Lamps recyclable
Misc. Oily Rags, Qil Non-hazardous or 55-gallon drum | Recycle or dispose at a N/A N/A
Hazardous 1 - 3.3
Absorbent per month hazardous waste landfill
Recyclable
. . Recondition, recycle, or N/A N/A
Empt){ Hazardous Material Hazardous 1 cubic yard per dispose at a hazardous 52
Containers Recyclable week .
waste landfill

URS
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Table 5.13-2
Summary of Construction Waste Streams and Management Methods*
Anticipated Estimated Estimated
Waste Maximum Density | Density (short Volume
Waste Stream Classification Amount Units Disposal Method (Ib/CF) tons/CY) (CYlyear)®
Used Lead/Acid and Alkaline Hazardous 12 ton per vear Recvele N/A N/A N/A
Batteries Recyclable ' Pery Y
Sanitary Waste from Pump and dispose b N/A N/A N/A
Workforce (Portable Non-hazardous 450 gallons per day P P y
. . sanitary waste contractor

Chemical Toilets)

Reuse Soils or dispose at a N/A N/A N/A
Site Clearing — Grubbing, non-hazardous waste
Excavation of Non-Suitable Non-hazardous Minimal N/A landfill (see Section 2.6.1,
Soils, Misc. Debris Project Site Construction,

of this AFC Amendment)
Scrap Materials, Debris, Recvele or dispose at a N/A N/A N/A
Trash (Wood, Metal, Plastic, cubic yards per y P

) : Non-hazardous 60 non-hazardous waste

Paper, Packing, Office Waste, week .

landfill
etc.)

Total Annual Cubic Yards: 3,177

Source: HECA, 2012.
Notes:
L All Numbers are estimates.

2\/olumetric quantities shown for wastes expected to be disposed in non-hazardous or hazardous waste landfills. Volumetric quantities are not shown for wastes that are expected
to be recycled or treated and disposed by means other than landfill.

AFC = Application for Certification

CF = cubic feet

CTG = combustion turbine generator

CY = cubic yards

EDTA = ethylene diamine tetra-acetic acid

Ib = pounds

N/A = not applicable (due to waste not being landfilled)

STG = steam turbine generator
TSP = trisodium phosphate
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Table 5.13-3
Summary of Operating Waste Streams and Management Methods"
Anticipated Density
Waste Maximum Density (short Volume
Waste Stream Classification Amount/year Units Disposal Method (Ib/CF) tons/CY) (CYlyear)?
Spent Claus Sulfur Recovery Dispose at a nonhazardous
Catalyst (Activated Alumina) Nonhazardous ! tons waste landfill. 40 0.54 4
Recycle or Dispose at a
Clau_s Catalyst St_Jpport Balls Nonhazardous 1 ton nonhazardous waste 40 0.54 1
(Activated Alumina) -
landfill.
Spent Sour Shift Catalyst (Cobalt | California Send to reclaimer for
Molybdenum) Hazardous 30 tons metals recovery. 406 0.548 56
Spent Titania (TiO,) Nonhazardous 10 tons Dispose at a nonhazardous 57.0 N 4
waste landfill.
Spent Hydrogenation Catalyst California Send to reclaimer for
(Cobalt Molybdenum) Hazardous 10 tons metals recovery. 4l 0.55 3
. Recycle or Dispose at a
Hydrogenatl_on Cgt_alyst Support Nonhazardous 1 ton nonhazardous waste 81.0 1.09 1
Balls (Alumina Silicate) .
landfill.
Spent SCR Catalyst (Titanium,
vanadlu_m, tungsten, combustion Hazardous 1,600 cu ft Return to_suppller to N/A N/A N/A
contaminants, and inert reclaim/dispose.
ceramics)
Spent CO/VOC oxidation
patalyst (Noble metgls, other Nonhazardous 600 cu ft Send to reclaimer for N/A N/A N/A
inerts, and combustion noble metals recovery.
contaminants)
Spent Mercury Removal Carbon - .
Beds (Impregnated activated Hazardous 3 tons Stabilize and dispose ata 35.6 0.481 6
hazardous waste landfill.
carbon)
Plant Wa}stewater ZL_D Solids Anticipated 15,000 tons Stablllze_and_ Characterize 8. 1,056 14,200
(Inorganic and organic salts) Nonhazardous for landfill disposal.

URS
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Table 5.13-3
Summary of Operating Waste Streams and Management Methods®
Anticipated Density
Waste Maximum Density (short Volume
Waste Stream Classification Amount/year Units Disposal Method (Ib/CF) tons/CY) (CYlyear)?
CO, Purification Catalyst for - .
COS Removal (activated Hazardous 300 cu ft Stabilize and dispose "’}t a 46 0.62 111
: hazardous waste landfill.
Alumina)
CO, Purification Catalyst for Stabilize and dispose at a
H2S Removal (Zinc Oxide) Hazardous 1200 cu ft hazardous waste landfill. 68 104 444
Ammor_na Synthesis Catalyst Non-Hazardous 2500 cu ft Dispose at a nonhazardous 170 23 96
iron-oxide based waste landfill.
Spent Urea Unit platinum-based Send to reclaimer for
catalyst for CO, Non-Hazardous 10 cu ft N/A N/A N/A
. metals recovery.
Dehydrogeneration
Spe_nt Nitric Acid Plant Non-Hazardous 250 bs Send to reclaimer for N/A N/A N/A
platinum-based catalyst metals recovery.
Spent N,O and NOx Return to supplier to
decomposition catalyst SCR-type Hazardous 150 cu ft reclaim/dispose. N/A N/A N/A
Spent PSA Adsorbent Hazardous 50 tons Stabilize and dispose at a 18.2 0.25 204
hazardous waste landfill.
Dispose at an incinerator
Sour Water System Solids Hazardous 30 tons or hazardous waste 125 1.7 17.8
landfill.
Offsite treatment to
. oxidize sulfides to
Spent Caustic Hazardous 400,000 gal sulfates. Adjust pH and N/A N/A N/A
dispose as nonhazardous.
Off-Line Combustion Turbine | ;. oy or 25 nonhazardous o treat
Wash Wastes (Detergents and 15,000 gal . N/A N/A N/A
. Nonhazardous and dispose as hazardous
residues)
waste.
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Table 5.13-3
Summary of Operating Waste Streams and Management Methods"
Anticipated Density
Waste Maximum Density (short Volume
Waste Stream Classification Amount/year Units Disposal Method (Ib/CF) tons/CY) (CYlyear)?
HRSG Wash Water (Infrequent) Hazardous or gshzgicr:ZEZriiﬁzg (gjrlstFr):z);te
(Detergent, residues, neutralized hazard 100,000 gal ddi hazard N/A N/A N/A
acids) Nonhazardous and dispose as hazardous
waste
. Characterize and dispose
Water Spftener S(.)“ds and Used Nonhazardous 90 ton as nonhazardous or 40.0 0.540 167
Water Filter Media
hazardous waste.
Used Oil Hazardous 8,000 gal Recycle. N/A N/A N/A
Spent Grease Hazardous 20 55-gallon Characterize and dispose N/A N/A N/A
drums as hazardous waste.
. . Characterize and dispose
Mlscgllaneous Filters and Hazardous or 150 cuyd as nonhazardous or N/A N/A 150
Cartridges Nonhazardous
hazardous waste.
55-gallon Recycle or treatment and
Miscellaneous Solvents Hazardous 2 dr%ms disposal as hazardous N/A N/A N/A
waste.
55-gallon Characterize and recycle
Flammable Lab Waste Hazardous 2 dr%ms or treat and dispose as N/A N/A N/A
hazardous waste.
Waste Paper and Cardboard Nonhazardous 300 cu ft Recycle N/A N/A N/A
Combined Industrial Waste
(Used PPE, materials, small Nonhazardous 300 cuyd Dispose at a nonhazardous N/A N/A 12
amounts of refractory, slurry waste landfill.
debris, etc.)
URS 5.13-24 R:\12 HECA\VAFC Amd\5_13 Waste.docx




5.13 Waste Management

Table 5.13-3
Summary of Operating Waste Streams and Management Methods®
Anticipated Density
Waste Maximum Density (short Volume
Waste Stream Classification Amount/year Units Disposal Method (Ib/CF) tons/CY) (CYlyear)?
Anticipated to be Reuse, reclaim sellable
Gasification spllds (Vitrified Nonhazardous or 277,000 tons metals, or characterize for 82.5 1.114 246,016
Ash) Dry Basis covered by A
. landfill disposal.
regulatory exclusion
Total Cubic Yards w/o Gasifier Solids 14,983

Source: HECA, 2012.

Notes:

' All numbers are estimates.
2 \Volumetric quantities shown for wastes expected to be disposed in nonhazardous or hazardous waste landfills. VVolumetric quantities are
not shown for wastes that are expected to be recycled or treated and disposed by means other than landfill.

CF = cubic feet

CO = carbon monoxide

Cos = carbonyl sulfide

cuft = cubic feet

CYy = cubic yards

HRSG = heat recovery steam generator
Ib = pound

LORS = laws, ordinances, regulations, and standards
N/A = not applicable

PPE = personal protective equipment
PSA = Pressure Swing Adsorption
SCR = selective catalytic reduction
TiO2 = Titania

TGTU = tail gas treating unit

VOC = volatile organic compounds
ZLb = zero liquid discharge
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Table 5.13-4
Summary of LORS—Waste Management

LORS

Requirements

Conformance
Section

Administering
Agency

Agency
Contact

Federal Jurisdiction

RCRA Subtitle C and

Regulate non-hazardous and

Section 5.13.5.1

USEPA Region

Tetra Tech EMI

D, 42 USC § 6901- hazardous wastes. Laws IXand DTSC | (Contractor for
6992k and § 6.12.2.1  |implemented by the state. USEPA)
(415) 495-8895 and
DTSC Duty Officer
Clovis Field Office
(519) 297-3901
40 CFR § 260 et seq. | Implementing regulations for | Section 5.13.5.1 DTSC DTSC Duty Officer
RCRA Subtitle C law. Clovis Field Office
Implemented by USEPA by (519) 297-3901
delegating to the state.
49 CFR 172,173, Controls labeling, placards, 5.13.1 California California Highway

and 179

and packaging for hazardous
waste shipments.

Highway Patrol
and Department
of
Transportation

Patrol (Bakersfield
Office)

4040 Buck Owens
Blvd., Bakersfield
(661) 864-4444

Federal Clean Water
Act,
33 USC § 1251 et seq.

Regulates wastewater
discharges to waters of the
U.S. The NPDES program is
administered at the state level.

Section 5.13.5.1

Central Valley
RWQCB

Doug Patteson
(519) 445-5156

State Jurisdiction

California Integrated | Implements RCRA Section 5.13.5.2| Kern County | Matthew
Waste Management regulations for non-hazardous EHSD Constantine, Director
Act, Public Resources |waste. (661) 862-8700
Code § 40000 et seq.
Porter-Cologne Water | Regulates wastewater Section 5.13.5.2 | Central Valley |Doug Patteson
Quality Control Act of |discharges to surface and RWQCB (519) 445-5156
1998, Water Code groundwater of California.
§ 13000 et seq. NPDES program implemented
by SWRCB.
22 CCR §66262.34 Regulates accumulation Section 5.13.5.2 DTSC DTSC Duty Officer
periods for hazardous waste Clovis Field Office
generators. Typically (519) 297-3901
hazardous waste cannot be
stored on site for more than
90 days.
California Hazardous | Regulates hazardous waste Section 5.13.5.2| Kern County | Matthew
Waste Control Law, handling and storage. EHSD Constantine, Director
California Health and (661) 862-8700
Safety Code § 25100 et
seq.
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Table 5.13-4
Summary of LORS - Waste Management (Continued)
Conformance | Administering Agency
LORS Requirements Section Agency Contact
Local Jurisdiction
Kern County Regulates enforcement Section 5.13.5.3| Kern County | Matthew
EHSD responsibility for the EHSD Constantine, Director
implementation of Title 23, (661) 862-8700
Division 3, Chapters 16 and
18 of the CCR, as it relates to
hazardous material storage
and petroleum UST cleanup.
Kern County Regulates hazardous waste Section 5.13.5.3| Kern County | Matthew
EHSD generator permitting, and EHSD Constantine, Director
hazardous waste handling and (661) 862-8700
storage.
Kern County Will ensure all new Section 5.13.5.3| Kern County |(661) 862-8600
General Plan Public development complies with Planning and
Facilities Element applicable provisions of Building
County Integrated Solid Department
Waste Management Plan.

Source: Cal/EPA DTSC, 2008; Cal/EPA, Central Valley RWQCB, 2008; Kern County, Planning Department, 2008; Kern
County, Building Department, 2008; and Kern County Environmental Health Services Department, 2008.
Notes:

CCR = California Code of Regulations

CFR = Code of Federal Regulations

DTSC = Department of Toxic Substances Control

EHSD = Environmental Health Services Department
LORS = laws, ordinances, regulations, and standards
NPDES = National Pollutant Discharge Elimination System
RCRA = Resource Conservation and Recovery Act of 1976
RWQCB = Regional Water Quality Control Board

SWRCB = State Water Resources Control Board

u.s. = United States

uscC = United States Code

USEPA = U.S. Environmental Protection Agency

UsT = underground storage tank
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Table 5.13-5
Agency Contact List for LORS
Agency Contact Address Telephone
1 USEPA Tetra Tech EMI 135 Main Street (415) 495-8895
(Contractor for USEPA) Suite 1800
Attention: Notifications San Francisco, CA 94105
2 DTSC Noel Laverty, 1515 Tollhouse Road (916) 255-3618
DTSC Duty Officer Clovis, CA 93611 (559) 297-3901
Clovis Field Office P.O. Box 806
Charles Corcoran Sacramento, CA 95812 (916) 327-4499
Office of Policy
3 Kern County Matthew Constantine, Director | 2700 M Street, Suite 300 (661) 862-8700
EHSD Bakersfield, CA 93301
4 RWQCB Doug Patteson, 1685 E Street (559) 455-6190
Central Valley Region (NPDES) Surface Water Fresno, CA 93706
Discharges

Source: Cal/EPA DTSC, 2008; Cal/EPA, Central Valley RWQCB, 2008; and Kern County Environmental Health Services
Department, 2008.

Notes:
DTSC = Department of Toxic Substances Control
EHSD = Environmental Health Services Department
LORS = laws, ordinances, regulations, and standards
NPDES = National Pollutant Discharge Elimination System
RWQCB = Regional Water Quality Control Board
USEPA = U.S. Environmental Protection Agency
Table 5.13-6
Applicable Permits
Responsible Agency Permit/Approval Schedule
USEPA USEPA Hazardous Waste Prior to start of plant construction
Generator Identification Number
Regional Water Quality Central Valley Region Notice of Intent filed 30 days prior to
Control Board NPDES Construction construction
Kern County Hazardous Waste Generator 30 days prior to the generation of hazardous
EHSD Program Permit waste
Kern County Hazardous Materials 30 days prior to the storage and use of
EHSD Business Plan hazardous materials

Source: Cal/EPA DTSC, 2008; and Kern County Environmental Health Services Department, 2008.
Notes:

DTSC = Department of Toxic Substances Control

EHSD = Environmental Health Services Department
NPDES = National Pollutant Discharge Elimination System
USEPA = U.S. Environmental Protection Agency
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5.14 Water Resources

5.14 WATER RESOURCES

Hydrogen Energy California LLC (HECA LLC) is proposing an Integrated Gasification
Combined Cycle (IGCC) polygeneration project (HECA or Project). The Project will gasify a
fuel blend of 75 percent coal and 25 percent petroleum coke (petcoke) to produce synthesis gas
(syngas). Syngas produced via gasification will be purified to hydrogen-rich fuel, and used to
generate a nominal 300 megawatts (MW) of low-carbon baseload electricity in a Combined
Cycle Power Block, low-carbon nitrogen-based products in an integrated Manufacturing
Complex, and carbon dioxide (CO,) for use in enhanced oil recovery (EOR). CO, from HECA
will be transported by pipeline for use in EOR in the adjacent Elk Hills Oil Field (EHOF), which
is owned and operated by Occidental of Elk Hills, Inc. (OEHI). The EOR process results in
sequestration (storage) of the CO,.

Terms used throughout this section are defined as follows:

e Project or HECA. The HECA IGCC electrical generation facility, low-carbon nitrogen-
based products Manufacturing Complex, and associated equipment and processes, including
its linear facilities.

e Project Site or HECA Project Site. The 453-acre parcel of land on which the HECA IGCC
electrical generation facility, low-carbon nitrogen-based products Manufacturing Complex,
and associated equipment and processes (excluding off-site portions of linear facilities), will
be located.

e OEHI Project. The use of CO; for EOR at the EHOF and resulting sequestration, including
the CO; pipeline, EOR processing facility, and associated equipment.

e OEHI Project Site. The portion of land within the EHOF on which the OEHI Project will
be located and where the CO, produced by HECA will be used for EOR and resulting
sequestration.

e Controlled Area. The 653 acres of land adjacent to the Project Site over which HECA will
control access and future land uses.

This introduction provides brief descriptions of both the Project and the OEHI Project.
Additional HECA Project description details are provided in Section 2.0. Additional OEHI
Project description details are provided in Appendix A of this Application for Certification
(AFC) Amendment.

HECA Project Linear Facilities

The HECA Project includes the following linear facilities, which extend off the Project Site (see
Figure 2-7, Project Location Map):

e Electrical transmission line. An approximately 2-mile-long electrical transmission line will
interconnect the Project to a future Pacific Gas and Electric Company (PG&E) switching
station east of the Project Site.
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e Natural gas supply pipeline. An approximately 13-mile-long natural gas interconnection
will be made with PG&E natural gas pipelines located north of the Project Site.

e Water supply pipelines and wells. An approximately 15-mile-long process water supply
line and up to five new groundwater wells will be installed by the Buena Vista Water Storage
District (BVWSD) to supply brackish groundwater from northwest of the Project Site. An
approximately 1-mile-long water supply line from the West Kern Water District (WKWD)
east of the Project Site will provide potable water.

e Coal transportation. HECA is considering two alternatives for transporting coal to the
Project Site:

— Alternative 1, rail transportation. An approximately 5-mile-long new industrial
railroad spur that will connect the Project Site to the existing San Joaquin Valley Railroad
(SJVRR) Buttonwillow railroad line, north of the Project Site. This railroad spur will
also be used to transport some HECA products to market.

— Alternative 2, truck transportation. An approximately 27-mile-long truck transport
route via existing roads from an existing coal transloading facility northeast of the Project
Site. This alternative was presented in the 2009 Revised AFC.

OEHI Project

OEHI will be installing the CO, pipeline from the Project Site to the EHOF, as well as installing
the EOR Processing Facility, including any associated wells and pipelines needed in the EHOF
for CO, EOR and sequestration. The following is a brief description of the OEHI Project, which
is described in more detail in Appendix A of this AFC Amendment:

e CO; EOR Processing Facility. The CO, EOR Processing Facility and 13 satellites are
expected to occupy approximately 136 acres within the EHOF. The facility will use 720
producing and injection wells: 570 existing wells and 150 new well installations.
Approximately 652 miles of new pipeline will also be installed in the EHOF.

e CO; pipeline. An approximately 3-mile-long CO; pipeline will transfer the CO, from the
HECA Project Site south to the OEHI CO, EOR Processing Facility.

This section evaluates impacts to water resources. The analysis included in this section focuses
on the HECA Project as well as the CO, pipeline associated with the OEHI Project. The analysis
of the CO, EOR Processing Facility associated with the OEHI Project is included in

Appendix A-1, Section 4.8, Hydrology and Water Quality, of this AFC Amendment. No
construction impacts to water resources related to coal transportation Alternative 2 (existing coal
transloading facility) are expected because the coal transloading facility is an existing use and
trucks would use existing roads. Therefore, operation of coal transportation Alternative 2
(existing coal transloading facility) and construction and operation of coal transportation
Alternative 1 (new railroad spur) are evaluated in section.
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In its water resources formulation and evaluation of water resource options, the HECA Project
considered the benefits and potential impacts on subjects ranging from environmental to
commercial. Each subject was considered on a local, regional, state, and federal basis, where
appropriate. The Project’s water source evaluation criteria included the following:

e Project objectives
e Existing water-related conditions and water demands in the surrounding Project area

e Projected future needs of the county, including regional coordination with irrigation and
other districts on water matters

e Applicable laws, ordinances, regulations, standards, and policies

e Project source water and wastewater demands (at maximum annual load), and their inter-
dependency

e Mitigation needs and plans, where appropriate

The HECA Project’s evaluation and preferred raw water source and wastewater disposal option
are presented in this section. The water resources data and information for the area, and the
water demand data, were used to identify and evaluate the potential effects of the Project on local
water resources, and to identify mitigation measures that will reduce potential significant impacts
(if any) to a level of insignificance.

5.14.1 Affected Environment

5.14.1.1 Physiographic Setting

The Project Site is located in the Central Valley as shown on Figure 2-1, Project Vicinity.

Figure 5.14-1 shows the Project Site on USGS topographic mapping (i.e., at a scale of 1:24,000).
The Project is located in the southern end of the Central Valley region of California. The
topography at the Project Site is characterized by relatively flat, low-lying terrain that slopes
very gently from southeast to northwest.

Several regional irrigation and water supply canals are located in the vicinity of the Project Site
(see Figure 5.14-1). The West Side Canal (and the Outlet Canal) and the Kern River Flood
Control Channel (KRFCC) are approximately 500 and 700 feet south of the Project Site,
respectively. The East Side Canal is located approximately 0.25 mile east of the Project Site
boundary. The California Aqueduct, which was constructed in the 1970s and supplies
agricultural and municipal areas in Southern California, is located parallel to, and west of the
West Side and Outlet Canals, approximately 1,900 feet south of the Project Site. The California
Aqueduct generally runs north-south and is the major conveyance feature for the California State
Water Project that brings water from Northern to Southern California. The aqueduct is 444 miles
long and is mostly an open concrete-lined canal. The canal width and depth vary along the
length of the aqueduct, but it is generally approximately 50 feet wide and approximately 30 feet
deep.
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An irrigation canal extends generally from the east to the west from Tupman Road along the
southern border of the Project Site. This irrigation canal connects the East Side Canal with the
West Side and Outlet Canals.

An irrigation ditch crosses the Project Site from south to north and ends just south of Adohr
Road. This ditch is approximately 7 feet deep and feeds the smaller irrigation ditches that
traverse the Project Site from north to south and east to west around the crop fields. These
irrigation ditches are fed by the West Side Canal and the East Side Canal.

5.14.1.2 Climate

The climate of the Central Valley in the vicinity of the Project can be characterized as semi-arid.
The valley experiences long, hot, dry summers and relatively mild winters. Monthly average,
maximum, and minimum temperature data based on a 69-year record for the Bakersfield World
Service Office (WSQ) Airport, Station No. 040442, are presented in Table 5.14-1, Monthly
Temperature Data for Bakersfield, California. Based on 69 years of record, the average annual
temperature for Bakersfield is 65.4 degrees Fahrenheit (°F).

Precipitation in the area is characterized by long, dry summers and intermittent wet periods.
Based on the 69-year record of precipitation, the average annual precipitation is 6.23 inches. See
Table 5.14-2, Average Monthly Precipitation Bakersfield, California.

5.14.1.3 Flooding

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps
(FIRM), the Project Site is not located in an area identified as having flood hazards or shallow
groundwater (FEMA, 2008).

The Kern River Flood Control Channel is located approximately 0.5 mile south of the Project
Site. This channel conveys overflows from the Kern River during flood events. The floodplain
associated with this channel does not extend onto the Project Site.

5.14.1.4 Groundwater Conditions
Geology
Project Site

The Project Site is situated in the asymmetrical San Joaquin Valley basin, a structural trough that
comprises the southern portion of the Great Central Valley of California. It is defined by the
Coast Ranges to the west, the San Emigdio and Tehachapi Mountains to the south, the Sierra
Nevada to the east, and the delta of the San Joaquin and Sacramento rivers to the north. The axis
of the valley is closer to the Coast Ranges than to the Sierra Nevada (Belitz and Heimes, 1990).
The oldest rocks in the valley comprise a mass of plutonic and metamorphic rocks commonly
referred to as the Sierra Nevada batholith of pre-Tertiary age. The valley is filled with up to
32,000 feet of marine sedimentary rock eroded from the Diablo coastal range and granitic,
sedimentary, and metamorphic rock eroded from the western Sierra Nevada. Sierran sands do
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not generally extend very far west of the axis of the valley trough; as such, in the Project vicinity,
the geology is dominated by Coast Range alluvium. The continental sediments form an alluvial
wedge that thickens toward the valley axis (DWR, 2006).

The Project Site is located approximately 2 miles north of the Elk Hills, an east-trending
anticlinal uplift consisting of a series of low hills, also known as the EHOF. The Elk Hills form
the surface expression of an anticline composed of gravel and mudstone derived from the Coast
Ranges to the west. The Elk Hills are being dissected by numerous streams that redeposit the
material on an apron of small coalescing fans along the northeast flank of the hills which abut the
much larger Kern River fan to the north. The Elk Hills are composed of Tertiary to Quaternary
rocks, of which the Tulare Formation is the shallowest unit. An unconformity separates the ElIk
Hills from the flatter portion of the valley on which the Project Site is located.

The surficial deposits in the vicinity of the Project Site are Quaternary alluvial gravel and sand.
Bedrock underlying alluvium at the Project Site is the Pliocene- to Pleistocene-age Tulare
Formation, which consists of alternating beds of sand and mudstone. According to Dibblee
(2005), these deposits are stream-laid, weakly indurated, light gray pebble gravels, sands, and
clays; pebbles are primary composed of Monterey siliceous shale and debris from bedrock in the
adjacent Temblor Range (URS, 2009).

The soils at the Project Site consist of Lokern clay and Buttonwillow clay (NRCS, 1988). These
soils are very deep and somewhat poorly drained. Both soil types formed in alluvium weathered
mainly from granitic rock, but a variety of rock sources are included. Typically, in units, the
surface layer is dark gray clay about 21 to 28 inches thick. The underlying material is light
yellowish brown sandy loam to a depth of 60 inches or more. In some areas, the surface layer is
loamy sand.

Permeability of the Buttonwillow clay is moderately rapid between depths of 28 and 55 inches
and slow below a depth of 55 inches, while the permeability of the Lokern clay is slow.
Available water capacity is moderate or high for both soil types. Effective rooting depth is

60 inches or more. Runoff is very slow, and the hazard of water erosion is slight.

A preliminary geotechnical investigation was conducted at the Project Site in January 2009. The
field exploration program included drilling and sampling of five borings and eight cone
penetration test (CPT) probes, as well as conducting percolation tests at two locations. Results
indicate that the upper 10 feet of soils materials are generally fine-grained materials (e.g., sandy
clays or silty sands). The underlying sandy soils consist of interbedded layers of sands, silty
sands and sandy silts with varying degrees of consistencies from medium dense to very dense.
Below 30 feet below grade, the sandy soils become dense, grading denser to the maximum depth
explored in the borings (100 feet below grade) (URS, 2009).

Proposed Well Field

The BVWSD well field is located approximately 15 miles northwest of the Project Site, as
shown on Figure 5.14-2, Water Supply Well Field Locations. The geology for the proposed well
field area is similar to that described for the Project Site above. The approximate location of the
well field is located 6 miles north of the Elk Hills and approximately 8 to 10 miles northeast of
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the Temblor Range, a northwest-trending, Miocene to Plio-Pleistocene assemblage of marine
sedimentary rocks. Temblor Range and Sierra Nevada derived sediments, interbed under and
east of the well field area, predominantly consist of sands and gravels with some silt and clay
layers of minor thickness and extent. They are vertically and laterally discontinuous as
evidenced in local geophysical logs described below.

A 1991 study prepared by Kern County Water Agency (KCWA\) (referred to as the “Clay
Study”) characterized the area geology within 2,000 feet below grade as alluvial, fluvial, and
lacustrine clastic sediments dominated by sands and silts, with clays being less common and
typically associated with oxbow lake depositional settings or, alternatively, small lacustrine
settings within basin lows (KCWA, 1991).

Due to a paucity of geologic logs, spontaneous potential (SP) and resistivity geophysical logs for
wells located in and around the proposed well field were reviewed to evaluate the geology of the
proposed well field area. The logs available generally are not deeper than 500 to 600 feet below
grade. The logs reveal that the sediments below the well field and in the vicinity are dominated
by coarser-grained material (sand or gravel). The proportion of coarse-grained material
generally decreases with depth. However, the sediments are consistently coarse-grained at
depth. Fine-grained layers were observed in some of the logs, possibly correlative with the
Corcoran Clay (see “Hydrogeology”), although the distance between logs (i.e., typically from
0.5 to 3 miles) precluded the correlation of these layers over large distances.

Hydrogeology
Project Site

The Project Site is located in the Kern County subbasin (DWR Subbasin No. 5-22.14) of the San
Joaquin Valley groundwater basin. The subbasin is bounded by the Kern County line and the
Tule groundwater subbasin on the north, by granitic bedrock of the Sierra Nevada foothills and
Tehachapi Mountains on the east and southeast, and by the marine deposits of the San Emigdio
Mountains and Coast Ranges on the southwest and west (DWR, 2006).

The southern San Joaquin Valley, of which the Kern County subbasin is part, has been further
divided into additional hydrogeological subbasins that are bounded by distinct structural highs
due to folding or faulting. These subbasins may contain isolated hydrogeological systems
(KCWA, 1991). The Project Site is located in what is termed as the Buttonwillow Subbasin
which is separated from the Jerry Slough Subbasin to the east and the Tulare Subbasin to the
north and west as shown on Figure 5.14-3, Groundwater Subbasins in Kern County.

Shallow-to intermediate-depth water-bearing sediments in the Kern County subbasin are
dominated by Tertiary and Quaternary continental deposits (KWBA, 2009). In the Project
vicinity, the two main water-bearing units consist of the Plio-Pleistocene Tulare Formation and
the overlying Pleistocene “older” alluvium/steam deposits (DWR, 2006).

The Tulare Formation, primarily derived from the Coast Range, is moderately to highly
permeable and consists of up to 2,200 feet of interbedded sands, gypsiferous clays, and gravels
(DWR, 2006). In the Project vicinity, the Tulare gently dips to the northeast beneath the valley
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(Page, 1986).The Tulare Formation is included in undifferentiated non-marine strata
approximately 2,580 feet thick encountered in the upper portion of nearby gas wells (DOGGR,
1998). Much of the San Joaquin Valley north of the Project Site includes the Corcoran Clay,
which is an extensive lacustrine deposit of low permeability that divides the groundwater flow
system into a lower confined zone and an upper semi-confined zone. While the Corcoran Clay
has been encountered in the San Joaquin Valley north of the Project Site, it does not appear to be
present in the Project area (Williamson, et al., 1985; KCWA, 1991).

Above the Tulare Formation, older alluvium/stream deposits are up to 250 feet thick and are
dominated by loosely consolidated to cemented clay, silt, sand, and gravel. These are mainly
exposed at the subbasin margins and are moderately to highly permeable (DWR, 2006).
Together with the Tulare Formation, the older alluvium/stream deposits constitute the main
water-bearing body of the subbasin.

Based on information available from the KWBA (KWBA, 2009), the upper 200 feet of the
aquifer within the Kern Water Bank area east of the Project Site consists of discontinuous, thick
sand intervals interbedded with gravel and silt, characterized as an unconfined aquifer. Below
200 feet, strata are dominated by interbedded sand, gravel, silt, and clay of limited lateral
continuity. There are no widespread confining beds in the area. However, based on pumping
response and the occurrence of downward leakage within the Kern Water Bank area, the deeper
portion of the water-bearing zone is consistent with a semiconfined aquifer. As such, the aquifer
below the Project area is characterized as a combination of an unconfined and a semiconfined
system.

Proposed Well Field

In the well field vicinity, the two main water-bearing units consist of the Plio-Pleistocene Tulare
Formation and the Pleistocene “older” alluvium/stream deposits (DWR, 2006). The Clay Study
proposed further subdivision of the Kern County Subbasin, whereby the Project Site and
proposed well field are located within a northwest-trending subbasin (“Buttonwillow Subbasin®)
within the Kern County Subbasin bounded by subsurface structural highs (anticlines) mapped
from borehole and seismic data (KCWA, 1991).

The regional hydrogeology for the well field is similar to that described for the Project Site.
However, unconsolidated sediments underlying the approximate well field area include Temblor
Range marine sediments from the west interbedding with alluvial sediments from the Sierra
Nevada (Kern Fan) from the east. These sediments predominantly consist of sands and gravels
with some silt and clay layers of minor thickness and extent (vertically and laterally
discontinuous as evidenced in local geophysical logs described in the well field geology section).
Figure 5.14-4, Generalized Hydrogeologic Cross Section, is a generalized cross section of the
hydrogeologic system (tending southwest to northeast) from the Temblor Range to the well field
area. Figure 5.14-5, Example Geophysical Log, is a geophysical log from a representative
boring/well nearby the proposed well field that depicts the predominance of sands and gravels
with minor interbeds of silts and clay. The dominance of coarse-grained alluvium and stream
deposits, in combination with the presence of discontinuous lacustrine clay lens(es), suggest that
the aquifer below the proposed well field is a combination of an unconfined and a semiconfined
system.
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The dominant recharge source in the subbasin is applied irrigation water (DWR, 2006).
Although water levels in different parts of the subbasin have varied over the last several decades
(e.g., 25-foot decrease in the Bakersfield area and 30-foot increase in the Lost Hills/
Buttonwillow areas), average groundwater levels in the subbasin have been relatively stable
since 1970 (DWR, 2006). Data provided by the BVWSD for 2008 indicate that depth to
groundwater in the proposed well field area is approximately 30 feet below grade, which
corresponds to a groundwater elevation of approximately 220 feet msl. Information provided by
the BVWSD indicates that in 2008 depths to water ranged from 20 feet below grade in the north
to 130 feet below grade in the south near the Project Site (see Figure 5.14-6, 2008 Depth to
Groundwater). BVWSD also reports perched groundwater zones in the northern-most portions
of the Buttonwillow Service Area with depths to water ranging from less than 5 feet below grade
to 10 feet below grade.

Aquifer Characteristics

DWR estimates of specific yield (Sy) for Kern County range from 8 to 19.5 percent, with the
highest specific yield values for the subbasin associated with the Kern River alluvial fan west of
Bakersfield and east of the Project Site (DWR, 2006). Information provided by the BVWSD
indicates that the local aquifer system is prolific, of high permeability and yields high volumes of
water to wells (typical pumping rates are 1,500 to 2,000 gpm in most of BVWSD’s service area
agricultural wells). Personal communications with Dr. Robert Crewdson of Sierra Scientific
Services (BVWSD’s Hydrogeologic Consultant), indicate there has been very little pumping
impact (i.e., minimal drawdown) in local agricultural wells and that the local aquifer system
responds similarly to and most likely exhibits similar hydraulic characteristics to nearby Kern
County areas already studied in detail (Sierra Scientific Services, 2003; 2004; 2007a; and
2007b). Sy values reportedly range from 10 to 20 percent and hydraulic conductivity (K) values
is estimated to be in the range of 57 feet/day (426 gpd/ft®) for the sandy zones which appear to
predominate the well field area. The aquifer is characterized as unconfined (shallow-water table
portion) to semi-confined (due to apparent lack of thick or laterally continuous clay or aquitard-
like deposits). The aquifer is also anisotropic with high anisotropic ratios—i.e., horizontal K to
vertical K Kh/Kv) on the order of 30 to 50 or more. This means that water flows quicker in the
horizontal rather than vertical direction because the unconsolidated alluvial sediments
comprising the aquifer system were deposited in horizontal layers. The aquifer thickness in the
well field area is as deep as 2,000 feet thick.

Assumptions for the aquifer parameters included in the groundwater model used to evaluate
aquifer response to Project-specific pumping are summarized in Table 5.14-3, Aquifer
Parameters. Sensitivity analyses for various parameters were also performed to account for
uncertainties associated with a lack of site-specific hydraulic data in the well field area and to
evaluate model response to the parameters. See Appendix N-2, Groundwater Model
Documentation for additional information.

In late 2009, URS in cooperation with the BVWSD, implemented a Hydrogeologic Data
Acquisition Program to evaluate hydrogeologic conditions in the vicinity of the proposed process
water well field. Prior to the Hydrogeologic Data Acquisition Program, there was no known
pumping test information in the proposed well field area. The results of this field program were
provided to the CEC in the Draft — Hydrogeologic Data Acquisition Report (Draft HDAR),

URS 5.14-8 R:\12 HECA\AFC Amd\5_14 Water.docx



5.14 Water Resources

Groundwater Monitoring and Process Water Well Field Development Project (URS, 2010a) and
the Draft Data Acquisition Report Addendum (URS, 2010b). The primary goals of the field
program and the Draft HDAR were:

e To gather initial field data to verify that the assumptions used in the May 2009 Revised AFC
Water Resources Section (with supporting Groundwater Model Appendix N-2) were
reasonable

e To use the data to support anticipated data requests from the CEC

e To evaluate whether the BVWSD’s brackish groundwater remediation project (BGRP) area
identified for the BVWSD well field was reasonable with respect to HECA process water
demand—7,500 acre feet per year (afy) and water quality criteria (average total dissolved
solids (TDS) of 2,000 milligrams per liter (mg/L).

This work was preliminary in nature, using existing agricultural wells for pumping tests and
water quality sampling. The Draft HDAR concluded that the assumptions used in the analysis of
Project pumping from the BVWSD well field were reasonable, and the BGRP area appears
feasible from both a water demand and quality standpoint. This preliminary work was to be
followed by more robust exploratory drilling and well installation programs directed towards
designing and constructing the well field. It is our understanding that the BVWSD is now
planning those follow-on drilling and testing programs.

Groundwater Occurrence and Flow
Regional

On a regional scale, the development of irrigated agriculture in the western San Joaquin Valley
has significantly altered the groundwater flow system. Percolation of irrigation water past crop
roots has caused a rise in the elevation of the water table. Pumpage of groundwater from wells
has caused a lowering of the potentiometric surface of the confined zone over much of the
western valley. Percolation of irrigation water from agricultural fields, drainage ditches and
canals has replaced infiltration of intermittent streamflow as the primary mechanism of recharge.
Pumpage of groundwater from wells and crop evapotranspiration have replaced natural
evapotranspiration and seepage to streams in the valley trough as the primary mechanisms of
discharge. Decreases in groundwater pumping following delivery of surface water have allowed
consequent recovery in hydraulic head throughout the groundwater flow system. The present-
day groundwater flow system is in a transient state and is adjusting to the stresses placed upon it
in both the past and present (Belitz and Heimes, 1990).

The dominant recharge source in the subbasin is applied irrigation water (DWR, 2006).
Although water levels in different parts of the subbasin have varied over the last several decades,
the average groundwater level in the subbasin has been relatively stable since 1970 (DWR,
2006). A groundwater divide is approximately located at the Kern River (Dale et al., 1966). The
Elk Hills, together with the nearby Buena Vista Hills, restrict groundwater movement from the
Buena Vista Valley (Page, 1986).
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The average subbasin water level is essentially unchanged from 1970 to 2000, after experiencing
cumulative changes of approximately a 15-foot decrease through 1978, a 15-foot increase
through 1988, and an 8-foot decrease through 1997. However, net water level changes in
different portions of the subbasin were quite variable through the period 1970 to 2000. These
changes ranged from increases of more than 30 feet at the southeast valley margin and in the
Lost Hills/Buttonwillow areas to decreases of more than 25 and 50 feet in the Bakersfield area
and McFarland/Shafter areas, respectively.

The Kern Water Bank Authority recharges, stores, and recovers groundwater in the Bakersfield
area. The western boundary of the approximately 20,000-acre water bank property is located

1 mile east of the Project Site. The Kern Water Bank, which receives water from the California
Agqueduct, the Kern River, and the Friant—Kern Canal, can store more than 1 million acre-feet of
water and can recover up to 240,000 acre-feet of water per year (KWBA, 2009). Banking
facilities, including recharge basins, occupy approximately 7,000 acres of water bank property.
Eighty recovery wells, with total depths ranging from 700 to 1,000 feet below grade, are located
throughout the water bank, and are capable of being pumped at rates ranging from 2,500 to
5,000 gpm (KWBA, 2009).

Project Site

The Project Site is in an area of relatively deep groundwater conditions. A BVWSD 2008 Depth
to Groundwater Map indicates that first groundwater at the Project Site should be encountered at
between 120 and 130 feet below grade (Figure 5.14-6). The groundwater surface was not
encountered within 60 to 100 feet of the ground surface based on the geotechnical borings and
CPT probes (URS, 2009). During the on-site geotechnical investigation conducted in late
January 2009, one boring was drilled to approximately 100 feet below grade, four borings were
drilled to approximately 60 feet below grade and eight CPT probes were advanced to
approximately 60 to 80 feet below grade. No groundwater was observed in the borings or CPTs
at the time of the investigation. Anecdotal information provided by the property owner during
the geotechnical investigation suggests that groundwater could be expected to be encountered at
approximately 50 to 100 feet below grade. In the vicinity of the Project Site, spring-time
groundwater elevations based on regional data from the DWR have ranged from approximately
elevation 180 to 250 above msl in recent years, which corresponds to approximately 40 to

110 feet below grade (DWR, 2000 through 2006).

Proposed Well Field

Groundwater in the proposed BVWSD water supply well field area occurs under unconfined to
semi-confined conditions depending on the depth of the water bearing zones. As stated
previously, the well field is located in the Buttonwillow Subbasin (KCWA, 1991). Geophysical
logs suggest that the aquifer system at and adjacent to the well field is interconnected laterally
and vertically with a dominance of coarse-grained sediments and a lack of aquitard-like
sediments. The depth to water in the well field area is approximately 20 to 30 feet below grade
with general groundwater flow direction to the east and northeast (Figures 5.14-6, 2008 Depth to
Groundwater, and 5.14-7, 2008 Groundwater Elevations).
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Groundwater in Storage

Kern County Water Agency estimates that the total volume of groundwater in storage in the
Kern River subbasin is approximately 40,000,000 acre-feet. The dewatered aquifer storage is
estimated to be approximately 10,000,000 acre-feet. These estimates consider areas of the
subbasin which are known to overlay useable groundwater, which is estimated to be about
1,000,000 acres (DWR, 2006).

From 1962 to 2000, BVWSD’s operations in the Buttonwillow Service Area have resulted in a
positive groundwater balance of approximately 46,000 acre-feet per year (afy). Based on future
projections by BVWSD for the Buttonwillow Service Area, a positive groundwater balance of
approximately 25,000 afy is estimated (BVWSD and Sierra Scientific Services, 2009).
Therefore, even though the southern San Joaquin Valley has been classified by the DWR as an
overdrafted groundwater basin, the BVWSD has historically been able to achieve a positive
groundwater balance. As stated previously, water levels in the BVWSD Buttonwillow Service
Area (which includes the proposed Project well field area) have and are expected to continue to
rise in response to BVWSD’s positive water balance operations. This may be attributed to the
BVWSD’s Buttonwillow Service Area location within the Buttonwillow subbasin (KCWA,
1991), which may be partially isolated from adjacent hydrogeological subbasins by structural
highs due to folding or faulting (see Figure 5.14-3).

Aquifer storage in the Buttonwillow Service Area is approximately 7,000,000 acre-feet (af)
(Sierra Scientific Services, 2009).

Groundwater Wells

Project Site

According to the Environmental Data Resources, Inc. (EDR) report that was compiled for the
2012 Phase | Environmental Site Assessment (see Appendix L), there are two water wells on the
Project Site: W1 (USGS3174524) and W3 (CADW40000021752). Another well, W2
(USGS3175401), is located in the Controlled Area. There is also another water well (known as
the Ackerman Well) located adjacent and northwest of the Project Site in the parcel that was
acquired subsequent to the 2009 Revised AFC and that is now in the Controlled Area; this well
was not identified in the EDR report. No information on well depth or water table elevation was
available, per the EDR report; however, based on a discussion with a representative of the
property owner, the Ackerman Well is completed to a depth of 680 feet below ground surface
(bgs), with a perforated interval from 600 to 680 feet. It is constructed of 6-inch-diameter steel
casing and has a cement annular seal from the ground surface to 500 feet bgs. The pump is set at
468 feet, and pumps 50 to 55 gallons per minute (gpm) at 70 pounds per square inch, gauge. The
pump is an electric 5-horsepower “Grundfos” model 40s50-15 installed on October 17, 2007.
There is a 1,000-gallon holding tank adjacent to the well.

The March 2012 EDR report indicated that there are two off-site water wells (Well C and
Well D) and one on-site well (Well W1) that are approximately 0.5 mile or less from the
Ackerman Well.

R:\12 HECA\AFC Amd\5_14 Water.docx 5.14-11 URS



SECTIONFIVE Environmental Information

In addition to the water wells, the March 2012 EDR Report also listed one state oil and gas well
located on the Project Site, identified as CAOG80000105543. The EDR report indicates that the
oil and gas well was operated by the Quintana Production Company and was abandoned in
November 1950.

Proposed Well Field

An EDR well search for the BVWSD water supply well field area and a 0.5-mile buffer around
the well field was conducted (EDR, April 3, 2009). The locations of wells within the boundaries
of the search area are presented on Figure 5.14-8, Well Location Map. The BVWSD reports that
the Buttonwillow Service Area has more than 200 agricultural supply wells as shown on

Figure 5.14-9, BVWSD and Private Water Well Location Map. According to BVWSD, typical
agricultural wells are of large diameter, are completed to depths up to 450 feet below grade and
are typically capable of pumping between 1,500 and 2,000 gpm of groundwater.

According to BVWSD, there are ten private landowner water supply wells at nine locations and
no BVWSD supply wells located within 0.5 mile of the proposed well field. Four of the wells
are located within the proposed well field area and the other six are located within the buffer
zone. The EDR well search report provided information on wells located within 0.5 mile of the
proposed well field culled from two databases: the USGS National Water Inventory System and
the DWR Water Well Database. Eleven wells were listed in the USGS database and eight wells
were listed in the DWR database. Based on latitude and longitude information provided in the
EDR report, it is likely that the eight DWR database wells correspond to eight of the USGS
wells, indicating that the well listings are duplicative, although it is not possible to determine this
definitively.

Comparison of well location information provided by BVWSD to the EDR database reveals that
six of the EDR well locations correspond to BVWSD well locations. At one of the EDR well
locations with a BVWSD equivalent, two wells are listed as being present. Three of the nine
BVWSD well locations do not have equivalent listings in the EDR report; at one of these
locations, two wells are listed as being present, according to BVWSD. Therefore, accounting for
duplicative listings in the BVWSD database and the EDR report, there are at least 15 private
landowner water supply wells at 13 locations located within 0.5 mile of the proposed well field.

Groundwater Quality

Groundwater within the Coast Range alluvium is generally considered to be of relatively low
quality due to the presence of water-soluble deleterious minerals within the parent rocks (Gilliom
etal., 1989).

Groundwater in the Project area is primarily sodium sulfate to calcium-sodium sulfate type. The
average total dissolved solids (TDS) of groundwater is 400 to 450 milligrams per liter (mg/L)
with a range of 150 to 5,000 mg/L. Shallow groundwater presents problems for agriculture in
the vicinity of the Project with high concentrations of TDS, sodium chloride, and sulfate.
Analytical results for a water sample collected from the Ackerman Well on March 10, 2010
show that the total dissolved solids are 960 milligrams per liter (mg/L). The water quality data
are summarized on Table 5.14-4 (URS, 2010c).
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In the vicinity of the proposed BVWSD water supply well field, groundwater quality exhibits
elevated TDS. As shown on Figure 5.14-10, Total Dissolved Solids—Summer 2001, TDS
concentrations in summer 2001 were about 3,000 mg/L. According to BVWSD, TDS
concentrations in groundwater in this area are expected to range from approximately 1,000 to
4,000 mg/L. BVWSD water quality information indicates that within the Buttonwillow Service
Area, sulfate (SO4) can range up to 1,200 mg/L and chloride (CI) can range up to 900 mg/L.
Water of this quality is consistent with the California State Water Resources Control Board
Resolution No. 75-58 Water Quality Control Policy on the Use and Disposal of Inland Waters
Used for Power Plant Cooling (CWRCB Res. No. 75-58) definition of brackish water which
includes all waters with a salinity (i.e., TDS) range of 1,000 to 30,000 mg/L and a chloride
concentration of 250 to 12,000 mg/L. According to BVWSD, the only use for groundwater in
the well field area is agricultural but the impaired groundwater is considered objectionable by
local users because it is unsuitable for good crop yields and crop diversification.

In addition to the above, additional water quality data were provided in the Draft Hydrogeologic
Data Acquisition Report (URS, 2010a) and the Draft Hydrogeologic Data Acquisition Report
Addendum (URS, 2010b).

TDS data from BVWSD’s water chemistry database, collected from January 2000 to October
2007, and TDS data collected during URS’ Hydrogeologic Data Acquisition Field Program
(HDAR field program) between September 2009 and January 2010 indicate that there is an axial
interface east of the BVWSD well field between good-chemistry (i.e., low TDS) groundwater
(<2,000 milligrams per liter [mg/L] TDS) and poor-chemistry (i.e., high TDS) groundwater
(>2,000 mg/L TDS). The poor-chemistry groundwater area to the west of the axial interface was
defined by TDS concentrations ranging from 2,900 mg/L (Well 96, east of the southern portion
of the proposed HECA Well Field) to 4,300 mg/L (Well 70A, northeast of the proposed HECA
Well Field). The good-chemistry groundwater area east of the axial interface is defined by TDS
concentrations ranging from 530 mg/L to 1,510 mg/L (URS, 2010e).

The TDS data were collected within the last 10 years from 15 wells within or near the eastern
boundary of the BVWSD service area, and in some cases included data from multiple sampling
events. Therefore, these data were considered reliable, reflective of current conditions, constitute
the appropriate basis for well-field analysis, and demonstrate that the axial interface lies east of
the proposed BVWSD Well Field.

Groundwater chemistry data west of the BVWSD service area were not available, but that part of
the Belridge Water Storage District is not under active agricultural production and, because of
poor groundwater chemistry, continues to be unusable for agriculture. An EDR Geocheck®
report in October 2010 identified wells within a 3-mile radius from a central point located

3 miles west of the proposed well field. The EDR report identified mostly oil and gas wells, with
some state and USGS wells within the 3-mile radius search. However, TDS data were not
provided for any of the wells.

Despite the lack of TDS data west of BVWSD, it is widely accepted that groundwater west of
BVWSD is of poor chemistry due to high TDS concentrations. A report published by the
California Department of Water Resources (DWR), “Report on Proposed Bellridge Water
Storage District” (DWR, 1961) notes that TDS from the five wells within the Belridge Water
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Storage District range in concentration from 2,848 mg/L to 13,800 mg/L. An October 2010
discussion with the Kern County Water Agency (KCWA) indicated that the KCWA lacks data
for the area west of BVWSD, because TDS is so high and groundwater is not used for either
agricultural or domestic purposes.

5.14.1.5 Water Supply History and Future Projections
Water Supply History

Water supply within Kern County is provided by groundwater, the Kern River and other surface
water imports, which include deliveries by the California State Water Project via the Friant-Kern
Canal and the federally operated Central Valley Project via the California Aqueduct. In Kern
County, about 60 percent of the water used for domestic and agricultural use is pumped from
groundwater and agricultural uses comprise almost 90 percent of the total amount of water used
in the region (Kern County Planning Department, 2004). Several water agencies in Kern County
manage groundwater and surface-water supply resources for both domestic and agricultural uses.
Water agencies with service areas in the vicinity of the Project are shown on Figure 5.14-11,
Water Districts in Vicinity of Project, and include Buena Vista Water Storage District, West
Kern Water District and the Kern Water Bank Authority (KWBA). Also numerous private water
supply wells are located within the region.

Buena Vista Water Storage District

The BVWSD is located northwest of the Project Site, as shown on Figure 5.14-11, Water
Districts in Vicinity of Project. The area served by the BVWSD consists primarily of irrigated
farmland. The BVWSD Buttonwillow Service Area covers approximately 50,000 acres and the
underlying aquifer has a storage capacity of approximately 7,000,000 acre-feet.

Early farmers in the BVWSD made use of surface and groundwater for irrigation. Water
supplies for the BVWSD include a 2nd Point Kern River entitlement of 150,000 afy average. In
1973, the BVWSD contracted with the State Department of Water Resources via the Kern
County Water Agency for an additional surface water supply. The contract provided for an
annual firm entitlement of 21,300 acre-feet and surplus entitlement of 3,750 acre-feet. The
BVWSD currently has access to five turnouts from the California State Water Project, that
provide the system with about 850 cubic feet per second of added gravity inflow capacity
directly into the District’s distribution system.

BVWSD consumptive use demand is about 100,000 afy which is met by a combination of canals
and groundwater pumping. As stated previously, with its water allocations, the BVWSD has
been able to maintain a historic positive groundwater balance amounting to approximately
47,000 afy above groundwater withdrawals. This balance is projected to be approximately
30,000 afy in the future.

A local issue in the BVWSD’s Buttonwillow Service Area is the movement of poor quality, high
TDS, groundwater from the west to the east entering the shallow aquifer system. The TDS is
derived from dissolution of salts from the marine sediments as groundwater flows eastward
entering the western part of the BVWSD’s service area. Figure 5.14-10 is a contour map of TDS
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concentrations in groundwater for summer 2001. Elevated TDS in groundwater presents crop
yield and diversification issues that have prompted the BVWSD to develop a BGRP, which
includes extraction of groundwater in the elevated TDS area of BVWSD’s service area.
BVWSD began developing the BGRP long before this Project was proposed. The BGRP is
Component 4 of the BVWSD Groundwater Management Plan (GMP) for which an EIR was
prepared and certified in December 2009 (Krieger and Stewart, Incorporated, 2009). The
BVWSD GMP states that the problem areas will require “...new and innovative solutions and
corresponding management practices to enable the area to continue as a viable farming area over
the long term.”

After decades of irrigation pumping, the BVWSD determined that it is not possible to just
remove the higher-TDS water from the aquifer simply by extraction because lateral recharge
from the west brings in the brackish groundwater faster than it can be removed. The BGRP is
designed to remediate brackish groundwater by recovering the brackish groundwater and
brackish shallow perched groundwater from strategic locations within the aquifer to reduce the
lateral recharge from the west. The recovered brackish groundwater is then transported to users,
such as the Project. Implementation of the BGRP increases available water supplies and
improves areas in BVWSD'’s service area for agricultural use.

West Kern Water District

The West Kern Water District (WKWD) service area covers approximately 250 square miles of
western Kern County south of the Project Site (see Figure 5.14-11). This water district serves a
population of approximately 25,000 people, residing in the communities of Taft and Maricopa,
and other unincorporated communities (WKWD, 1997). The district also serves industrial users.
WKWD obtains its potable water supply from local groundwater. The district has eight
groundwater wells located within the Kern River groundwater basin on the western edge of the
Kern River Alluvial Fan (WKWD, 2007). This well field is located in the Tupman area. In
water year 1995-1996 the total water demand from the district was approximately 13,000 acre-
feet (WKWD, 1997). Water demands have been steadily increasing and currently are estimated
to be on the order of approximately 28,500 afy of which approximately 24,000 afy is delivered
from WKWD’s well field and the remainder delivered directly from the California Aqueduct
(ESA, 2010).

In order to enhance reliability and operational flexibility, WKWD has acquired 480 acres
northeast of the Project Site between Interstate 5 and the California Aqueduct. WKWD has
initiated a groundwater banking project at this location that includes recharge basins and
groundwater production wells. The groundwater production wells at this well field are designed
to deliver up to 24,000 afy, i.e., the same pumping capacity as provided by the well field in the
Tupman area. The purpose is to improve access to banked water and not increase WKWD water
supplies or entitlements. WKWD prepared an EIR for the groundwater banking project, which
was certified in March 2010 (ESA, 2010).

Other sources of WKWD’s water supply include State Water Project water deliveries and
agreements with various Kern County water agencies.
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Kern Water Bank Authority

Kern Water Bank Authority (KWBA) owns approximately 20,500 acres of land along the Kern
River in Kern County southwest of Bakersfield and east of the Project Site. This land is used for
groundwater recharge and banking operations. The water bank receives water from the Kern
River, the California Aqueduct and Friant—-Kern Canal. This water is recharged into the
underlying water supply aquifer and then later extracted and distributed for beneficial use by the
member agencies via a system of wells, pipelines and canals. The KWBA has appropriated
water rights to store 500,000 afy of which most is allocated for irrigation use (490,000 afy) and
the remainder for municipal and industrial uses (5,000 afy each). Of the total area owned by the
KWBA, only approximately 5,900 acres are used for recharge basins and approximately

481 acres are used for water bank facilities. The remainder is used for habitat preservation,
farming, conservation banking, and other uses (KWBA, 2007). The nearest recharge area to the
Project Site is located approximately 1 mile east of the site’s eastern boundary (see

Figures 5.14-1 and 5.14-11).

5.14.1.6 Project Water Use
Process Water Needs

The Project proposes to construct and operate a facility producing approximately 300 MW of
low-carbon baseload power, low-carbon nitrogen-based products, and CO, for EOR . The
HECA Combined Cycle Power Block will include one single-shaft nominal 405 MW MHI
501GAC® “G” class, air-cooled advanced combustion turbine (CT)/steam turbine (ST)/
generator configured to use hydrogen-rich fuel, one heat recovery steam generator (HRSG), and
a water-cooled surface condenser. The CT, HRSG, and ST will convert chemical energy
contained in the syngas fuel to electricity through the shaft power developed by the CT and ST
generator and through the thermal energy recovered from the CT exhaust. This exhaust gas is
converted to high-energy steam in the HRSG and combined with the high-energy steam
recovered in the gasification process to generate additional electricity in the ST. The G-class
machine is arranged in a single shaft configuration where the CT and ST share a common shaft/
generator.

Mechanical draft cooling towers are provided for the plant for indirect heat rejection where low
process outlet temperatures are critical to overall plant efficiency. Mechanical draft cooling
towers serve multiple heat loads in more than one process unit.

The Project will have three mechanical draft cooling towers (one for the Combined Cycle Power
Block, the second for the Gasification Block/Process Units and the third dedicated for the Air
Separation Unit).

The water balance diagram (Figure 5.14-13, Mass Water Balance) shows the potable and process
water flow streams. Table 5.14-5, Daily and Annual Water Flows, shows the maximum daily,
average daily, and average annual water supply and demand flows. These correspond to the
Heat and Mass Balance Diagram (Table 2-10 in Section 2, Project Description), which provides
further information for various ambient temperatures.
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The Project’s average annual water use of brackish groundwater provided by BVWSD is
projected at approximately 7,430 afy. HECA signed an agreement with BVWSD for up to
7,500 afy (see Appendix N-1). The water contract between HECA and the BVWSD was
negotiated in 2008, when deep well injection was the proposed method of water disposal for the
Project. Deep well injection increases overall Project water demand significantly, and the water
contract was negotiated on that basis. Subsequent to contract enactment, HECA reanalyzed
water processing for the Project and changed the method of wastewater treatment to zero liquid
discharge (ZLD).

The Project’s water use per unit of net power output is reflective of large internal parasitic
demand of the CO; separation and compression equipment. This large internal demand
decreases net output and artificially increases water consumption per net MW exported. In light
of this and to reduce water usage, the HECA Project has undertaken significant effort to reduce
water demand. The most significant output of this activity was the selection of a ZLD design,
which eliminated liquid water discharge from the Project and dramatically improved the water
efficiency of the facility. The HECA Project productively uses all water consumed, either by
vaporization for cooling needs or via chemical consumption for fuel generation, without losses
from liquid-phase water discharge.

In addition to the brackish groundwater provided by BVWSD, the Project will recycle water
from various process streams, as shown on Table 5.14-5 and Figure 5.14-13. Approximately
568 acre-feet per year (or approximately 7 percent) of the Project’s total water usage will come
from these other streams, which include boiler blowdown, gasification wastewater and sour
water blowdown. In addition, wastewater from the Acid Gas Removal Unit and storm water
runoff collected in the Project’s detention basins will be used when available to offset the
amount of water delivered by BVWSD.

The raw water requirement rates are greater than those presented in the 2009 Revised AFC
because of the following two main factors:

e Project design improvements resulted in an approximately 150 percent increase in syngas
production. Increased syngas production drives a need for more water, which is consumed in
the shift reaction to produce more hydrogen.

e Project design addition of the Manufacturing Complex, which increased the process cooling
tower duty, thereby increasing its water evaporation rate.

Project Water Supply Plan

Brackish groundwater provided by the BVWSD will be used at the Project for raw water supply.
A copy of the will-serve letter from BVWSD is provided in Appendix N-1, Water Resources
Information.

The primary uses of the raw water supply will be for cooling tower makeup, evaporative cooling,
fire water, gasification, service water, and steam generation. The BVWSD supply was selected
as the process water supply as it was determined to be most optimal in terms of environmental
impact, capital cost, technical risk, and volume availability/reliability. (See Section 6.0,
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Alternatives, of this AFC Amendment.) The BVWSD is a local water district with impaired
groundwater sources not suitable for agricultural or drinking use without extensive treatment.
These impaired groundwater sources are found in various locations within BVWSD’s
Buttonwillow Service Area. According to the BVWSD, the impaired groundwater is considered
objectionable by local agricultural users because it is unsuitable for good crop yield or crop
diversification. As such this water currently poses a negative impact on agriculture. Elevated
TDS in groundwater has prompted the BVWSD to develop the BGRP. This program includes
extraction of groundwater in elevated TDS areas.

With the desire to use poor quality groundwater for the Project’s process water needs, HECA
LLC entered into an agreement with the BVWSD to purchase as much as 7,500 afy of
groundwater. Accordingly, this water would come from a BVWSD well field located in the
elevated TDS area as shown on Figure 5.14-10. Extraction of water from the line of wells (i.e.,
picket fence well field) is directed toward impeding eastward flow of high TDS groundwater
from the shallow aquifer system (first water up to 400 feet below grade) with the possibility of
shifting the water quality divide in the eastern part towards the western part of BVWSD’s service
area. This Project-specific pumping would also remove considerable volumes of TDS from the
local groundwater system during the lifetime of Project operation.

The effects of Project pumping and the potential benefits to the BVWSD are summarized below
(URS, 2010d):

e Based on well-water quality data, the expected zone of influence of the well field, and a
quantitative estimate of the long-term quality produced by the well field, there is an
estimated axial interface location between east and westward flowing water (URS, 2010e).

e There will be a net benefit of in terms of salt removal (i.e., TDS removal in terms of rate and
mass) as a result of Project pumping.

e BVWSD’s BGRP Area B picket fence well field design (the proposed BVWSD Well Field)
is specifically intended to improve local groundwater chemistry (URS, 2010e). The two
benefit areas are:

— Areal. Salt Shadow zone, which represents the zone of net TDS mass movement
induced by Project pumping which includes the net capture zone, and the area between
the capture zone and the simulated net axial interface after 25 years of pumping.

— Area 2. Zone of Maximum Benefit (the area between the current estimated axial
interface and the simulated net axial interface) representing the westward shift of the
axial interface during the 25 years of Project pumping.

e The BVWSD well field will not pump good-chemistry groundwater because the axial
interface between good and poor groundwater chemistry is east of the well field and, as such,
Project pumping would pull the axial interface to the west, thereby increasing the volume of
good-chemistry groundwater within the BVWSD service area. Ultimately this would help to
increase crop diversity and crop yield within BVWSD.
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e Analysis performed to date supports that the proposed production water supply will be in
conformity with state water policy. The BVWSD-HECA water contract (see Appendix N-1)
states that average TDS in the groundwater supply from BVWSD will be about 2,000 mg/L
TDS and range will be between about 1,000 and 4,000 mg/L TDS. California State Water
Resources Control Board Resolution 75-58, entitled “Water Quality Control Policy on the
Use and Disposal of Inland Waters Used for Powerplant Cooling” (Resolution 75-58),
defines “brackish waters” as “. . . all waters with a salinity range of 1,000 to 30,000 mg/L
and a chloride concentration range of 250 to 12,000 mg/L.” The water proposed for use by
HECA meets this definition of brackish waters, and is therefore consistent with relevant
policy regarding the use of inland waters for power plant cooling. Furthermore the BVWSD
groundwater monitoring and operating plans would ensure that conditions would be in place
to ensure that waters of described quality for the Project would be provided to and used by
the Project.

e A groundwater monitoring/operating plan will be followed by BVWSD during the 25-year
duration of HECA Project pumping to ensure that high quality groundwater that did not meet
the water transfer terms would not be used by the Project. BVWSD proposes an operating
plan that considers the following good-chemistry groundwater breakthrough mitigations:

1) isolating and plugging back aquifer zones to eliminate recovery of good-chemistry
groundwater; 2) isolating or shutting down wells to eliminate recovery of good chemistry
groundwater; 3) using an existing well that is 0.25 to 0.5 mile away from the proposed BGRP
well field and has acceptable TDS concentrations; and/or 4) drilling replacement wells, as
necessary, in adjacent areas of elevated TDS. BVWSD has also affirmed that there is more
than enough groundwater of poor quality along the western boundary of the BVWSD
immediately adjacent to the proposed well field to ensure that the proposed well field could
be expanded to the north and south into broader areas (as much as 500 percent larger), if
necessary, to replace or augment the primary source area.

e The currently proposed well configuration at Target Area B is optimal for the intended
purpose of the BGRP Well Field process water supply.

e A perceived TDS concentration “divide” at Seventh Standard Road, that suggests that the
BVWSD well field may have better-chemistry groundwater, is not supported by data (URS,
2010d).

e BVWSD does not have a tile drainage system and the shallow perched aquifer in the northern
area of the BVWSD (Target Area A) is not available to HECA due to other planned BVWSD
projects.

Recharge of the aquifer supplying the brackish groundwater will be provided by ongoing
irrigation and replenishment activities in BVWSD'’s service area. There is sufficient brackish
groundwater available to meet the needs of the Project. The use of brackish groundwater is
consistent with California State Water Resources Control Board Resolution No. 75-58 Water
Quality Control Policy on the Use and Disposal of Inland Waters Used for Power Plant Cooling
(CWRCB Res. No. 75-58).
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As shown on Table 5.14-5, the average process water requirement to be supplied by BVWSD’s
brackish groundwater will be approximately 6.6 mgd, and the maximum water consumption will
be approximately 7.4 mgd. BVWSD has stated that it will be able to provide brackish
groundwater with an average TDS concentration of approximately 2,000 mg/L, with an
acceptable range from about 1,000 to 4,000 mg/L, to the Project for the estimated life of the
Project. Table 5.14-6, BVWSD Supply Water Quality, provides a summary of recent water
quality analytical data from the currently-available brackish groundwater supply.

The water quality data shown on Table 5.14-6 was substantiated by groundwater sample results
presented in Table 6 of the Draft Hydrogeologic Data Acquisition Report (URS, 2010a). Sample
results from wells 70A, 96, and 98, which are located closest to the proposed BGRP Area B
HECA production well field, had TDS values of 4,300, 2,900, and 2,400 mg/L, respectively,
resulting in an average TDS value of 3,200 mg/L. The BVWSD will design, construct and
operate the water supply system.

Process Water Uses

The raw water supply from BVWSD to the Project will be used for the Power Block cooling
tower, process cooling tower, HRSG stack, ASU cooling tower, gasification solids, and low-
carbon nitrogen-based products.

Project Water Supply Facilities

Water from BVWSD will be conveyed to the Project by a pipeline that will be installed in the
District’s unpaved service road along the east bank of the West Side Canal.

The brackish water supply will be treated on site prior to use. Storage tanks will be used to
maintain a backup supply of raw water, treated water, purified water, demineralized water, and
fire water. Water storage tanks include: 0.6 million gallons (MGAL) demineralized water
storage tank, 2.8 MGAL raw water storage tank, 2.1 MGAL treated water storage tank,

1.6 MGAL purified water storage tank, and a 0.5 MGAL utility water storage tank. The on-site
water storage that can be used if the raw water supply is interrupted is equivalent to about one
day of operation at full capacity on coal/petcoke feedstock. The on-site water storage is
equivalent to about two days of operation on natural gas feedstock. The raw water storage tank
has been sized to cover the expected time for maintenance and repair of the raw water pipeline.
The raw water supply is provided by multiple wells that operate independently to supply the raw
water pipeline. For this reason outages or maintenance of individual wells is not expected to
have a significant impact on the raw water supply.

Project Water Treatment

Preliminary engineering indicates that BVWSD brackish water requires pre-filtration, nano
filtration and some degree of ion removal prior to cooling tower and other utility use. Purified
water is produced in the Wastewater Zero Liquid Discharge Unit. Additional treatment to the
purified water consisting of mixed bed polishing of the ZLD unit distillate will be required to
produce demineralized water for gasifier and HRSG make-up use.
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Water for non-potable use (service water and fire protection) will be provided by treating the
industrial supply water to appropriate quality levels by blending purified water and treated water
to appropriate quality levels.

Demineralized Water

High quality water for use as boiler feedwater makeup will be produced by further treatment of
ZLD distillate with mixed bed deionization.

Potable Water Supply

Potable water consumption for personnel, typically 120 persons on site at any one time, is
estimated to be 1,800 gallons per day (gpd). The peak potable water demand is not expected to
exceed 2,700 gallons per day (gpd). Estimated average annual consumption is approximately

2 afy.

Potable water will be supplied by WKWD. The point of connection will be located 1.2 miles
east of the northeast corner of the Project Site. The pipeline will be constructed and owned by
HECA LLC. The pipeline will be placed within the electrical transmission corridor ROW (see
Figure 2-7, Project Location Map). The 4-inch pipeline will be installed at least 5 feet below
grade for most of the route and will cross the East Side Canal. Installation of the water supply
pipeline will involve industry standard construction activities for pipelines, including trenching;
hauling and stringing of pipe along the routes; welding; radiographic inspection and coating of
pipe welds; lowering welded pipe into the trench; hydrostatic testing; and backfilling and
restoring the approximate surface grade. Construction of the water pipeline is expected to take
approximately 3 months to complete. Hydrotest water will be supplied by WKWD.

WKWD recently acquired 480 acres of land northeast of the Project Site for implementation of a
groundwater banking project to aid in the management of WKWD’s existing water supplies.
This groundwater banking project includes recharge basins, groundwater monitoring wells,
groundwater production wells and conveyance facilities. Currently there are two existing
irrigation water supply wells on the 480-acre property. The pumping rates for Well #1 and

Well #2 have ranged from approximately 1,800 to 2,500 gpm and from 1,900 to 2,900 gpm,
respectively. WKWD’s main water supply well field is located approximately 7 miles south of
the Project Site. This well field has eight wells that provide approximately 24,000 afy of
WKWD'’s current customer demand of 28,500 afy. Ultimately, WKWD will replace the existing
two wells with five new wells on the 480-acre property that will be designed to have the capacity
to recover up to 24,000 afy to increase water supply reliability and operational flexibility for
WKWD'’s customers. (ESA, 2010).

A will-serve letter from WKWD stating that the district will provide potable water during
construction and operation of the HECA Project is provided in Appendix N.

Table 5.14-7, WKWD Supply Water Quality, provides a summary of recent water quality
analytical data from WKWD’s groundwater supply wells.
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Construction Water Supply
During Project construction, drinking water for personnel will be delivered by truck.

Water for construction uses (e.g., compaction, dust control, and hydrotesting) will be provided
by existing on-site irrigation wells or supplied by WKWD. No new wells will be installed for
construction water supply. Water supplied by WKWD for construction at the Project Site will be
provided by 1) WKWD’s wells east of the Project Site via the proposed potable water pipeline,
once constructed, and 2) WKWD water transported via truck. Water will be transported to the
linear construction sites via truck. A will-serve letter from WKWD stating that the district will
provide water during construction of the HECA Project is provided in Appendix N-1.

Average daily water usage during construction (e.g., compaction, dust control, and hydrotesting)
is summarized in Table 5.14-8. This table provides details for the estimated construction water
use for the activities associated with construction of the Project Site and the linears (URS,
2009b).

The average daily water use over the construction period is estimated as follows:
e Project Site:

— Wiater use is estimated to be 24,000 gpd during the first 2 months of construction,
reducing to 14,000 gpd for the following 5 months. Construction activities during this
phase include site grading, underground work, and dust control.

— During the next 26 months, water use is estimated to be 12,000 gpd. Construction
activities during this phase include day-to-day construction, foundations, backfill,
compaction, dust control, and road cleaning.

— Over the following 5 months, water use for the hydrostatic testing of the equipment and
plant piping is estimated to be approximately 5,600 gpd.

— In the final 4 months of construction, water use for final grading, construction cleanup,
and ongoing dust control is estimated to be approximately 8,000 gpd.

e Linears:

— An average construction water use of 900 gpd is estimated over a 6-month period for the
construction of linear systems; this includes backfill/compaction of the trenches and dust
control.

— An additional 2,300 gpd of water is estimated to be required for the HDD. The average
water use for hydrotesting the linear systems is estimated to be 2,000 gpd over a period of
6 months. This estimate is based on reuse of the water where possible. For example,
water used to hydrotest portions of a pipeline would be re-circulated back to a holding
water truck to be used on subsequent portions of the pipeline.
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Construction of the linear systems is expected to take place within the overall Project
construction schedule.

The Project also considered other options for construction water supply; however all of these
options were determined to be unavailable or infeasible (URS, 2009b).The Project Site is
approximately 17 miles northeast of the City of Bakersfield Wastewater Treatment Plant #3.
This plant treats a portion of the municipal effluent generated from the City of Bakersfield. The
current design capacity of this plant is 16 million gallons per day (mgd). The existing facility
provides primary and secondary treatment of incoming wastewater. The secondary treated
effluent is used for irrigation on 400 acres of City-owned land adjacent to the treatment plant
facility and is provided by contract to the City of Los Angeles for crop irrigation on 4,700 acres
of land alongside Interstate 5 (1-5). The I-5 site uses 14 mgd, with the remaining 2 mgd used
near the plant.

The City is in the process of expanding and upgrading Wastewater Treatment Plant #3. Upon
completion of the expansion project, the design treatment capacity of the plant will be increased
to 32 mgd to accommodate potential future growth. The project also includes improvements to
the primary and secondary treatment systems, as well as a 2 mgd tertiary treatment facility to
produce recycled water for use on nearby landscaping and at the wastewater treatment plant. In
August 2009, the Central Valley Regional Water Quality Control Board issued Waste Discharge
Requirements (WDR) Order No. R5-2009-0087 for Wastewater Treatment Plant #3 to cover
discharges from the existing and expanded plant.

WDR No. R5-2009-0087 specifies that the use of secondary treated wastewater effluent is
limited to flood irrigation of crops that are not intended for human consumption or for grazing of
non-milking cattle. Public contact with secondary treated wastewater is prohibited.

While the City of Bakersfield may have secondary treated municipal wastewater available in the
future, the City cannot guarantee availability and the Applicant is concerned with the personnel
exposure hazard associated with using the wastewater for construction purposes. It is expected
that personnel will come into occasional contact with construction water and City of Bakersfield
municipal effluent is not appropriate for human contact. As stipulated in WDR

No. R5-2009-0087, direct contact with the effluent from the City’s plant is prohibited. Other
municipal wastewater treatment plants in Kern County are much smaller than Bakersfield’s
Wastewater Treatment Plant #3 and are not able to provide the necessary quantity of water to the
HECA Project.

5.14.1.7 Project Wastewater
Wastewater Treatment and Recovery

The Project will recycle water to the maximum extent practical and will incorporate Zero Liquid
Discharge (ZLD) technology; therefore there will be no wastewater discharge. Because the
Project is a ZLD facility, the wastewater is, by definition, completely recycled. The primary
sources of wastewater at the Project treated and recovered in the process wastewater ZLD will be
from raw water supply treatment and cooling tower blowdown. Table 5.14-5, Daily and Annual
Water Flows, shows the major wastewater streams and how they will be treated and recycled.
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The cooling tower circulation water will be concentrated to the maximum practical extent.
Cooling tower blowdown that cannot be recycled is sent to a plant ZLD unit where it is treated
and recovered as high purity water and ZLD solids. The ZLD solids will be disposed of at an
approved off-site facility.

Domestic/Sanitary Wastewater

No municipal sanitary sewer is available in the vicinity to serve the Project. The sanitary sewer
system will consist of a septic collection and forwarding lift station system and holding tank
designed to handle the sanitary sewer flow from the administration and control building and
other restrooms, if any, located on the Project Site. The sanitary waste from the facility will be
disposed of in an on-site leachfield.

For purposes of designing the septic system, it is assumed that sanitary wastewater discharge
rates will be based on a maximum plant population of 120 persons at 35 gpd per person in
accordance with Table K-3 of the Uniform Plumbing Code for estimating sanitary wastewater
flowrates.

5.14.1.8 Storm Water Runoff

Details of the Project’s storm water management features are provided in Section 2.0 (Project
Description) of this AFC Amendment. The Project Site is relatively flat. All existing irrigation
ditches within the Project Site will be abandoned and filled in to meet grade. The irrigation
ditches only serve the current agricultural uses on the property and will no longer be needed once
the Project Site is developed. The smaller irrigation ditches on the Project Site that serve the
individual crop fields will also be abandoned and filled where not required for crop irrigation.

As shown on Figure 5.14-1, the topography in the vicinity of the Project Site is relatively flat,
with a very gentle slope from the southeast to the northwest. In general, the roads in the vicinity
of the site are slightly raised above the agricultural fields. Tupman Road, along the eastern
boundary of the site, and the levee associated with the irrigation canal south of the site create
barriers that limit runoff from upstream (i.e., from the east and south) areas flowing onto the site.
Similarly, the roads at the downstream edges of the site (e.g., Dairy Road along the western
boundary and Adohr Road along the northern boundary) limit the amount of runoff that leaves
the Project Site.

An irrigation ditch crosses approximately three-quarters of the Project Site from south to north
and ends just south of Adohr Road. This ditch feeds the smaller irrigation ditches that traverse
the Project Site from north to south and east to west around the crop fields. These irrigation
ditches are fed with water pumped from the canal south of the Project Site, which is supplied by
the West Side Canal and the East Side Canal. The canal no longer connects to the property north
of the Project Site. The canal crossing the Project Site is used only for irrigation and drainage
within the Controlled Area of the Project; therefore, filling in the canal will not impact any off-
site drainage paths of adjacent properties.

The storm water management for the Project is described in Section 2.5.16 in Section 2, Project
Description and shown on Figure 2-45, Preliminary Storm Water Drainage System. In response
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to Data Requests (specifically Data Request 95 and Data Request 202), HECA prepared a Draft
Drainage, Erosion, and Sediment Control Plan (DESCP). While some Project details may have
been modified, the overall approach to storm water management and erosion control remains the
same as described in the previous Draft DESCP that was filed in November 2010 (URS, 2010e).

Storm water management for the Project is designed to avoid direct discharge to surface waters.
The site drainage system will be separated in two distinct systems: 1) potentially contaminated

storm water from the process, power block and administration building areas, and 2) noncontact
storm water runoff from the undeveloped open areas.

Storm water from inside the process plant area will be routed to lined retention basins before it is
reused. Water will be tested to determine an appropriate destination for reuse. Depending on the
water quality, it may be used for cooling tower makeup or processed in the ZLD system at the
wastewater treatment plant.

Storm water from outside the process plant area but within the Project Site should be relatively
clean. Storm water from these areas will be separately collected in unlined retention basins
located throughout the Project Site. Low permeability soil under these retention basins will be
replaced with well graded permeable soil to allow percolation of the storm water into the sandy
layer found to be approximately 6 to 12 feet bgs. Retention basins and storm water collection/
conveyance systems will be designed in accordance with the Kern County Development
Standards. There are two types of retention basins, one for collection of clean storm water and
the other for potentially contaminated storm water. The retention basin locations and types are
shown on Figure 2-45, Preliminary Storm Water Drainage Plan.

Preliminary Drainage Calculations were prepared and included as Revised Appendix B in the
2009 Revised AFC and the Draft DESCP prepared in response to Data Request 202. While
some Project details may have been modified, the overall approach for the drainage system
remains the same as described in the previous calculations. These calculations demonstrate that
the retention basins, both lined and unlined basins, have been sized to meet or exceed the Kern
County standards. Storm water will be managed such that there will be no off-site surface water
discharge from the Project Site.

Storm water generated at the Project Site will be managed as follows:

e Storm water runoff from inside the process plant areas will be routed to lined retention
basins. After solids have settled and water is determined to be suitable for reuse, storm water
will be pumped to the water treatment plant for further treatment and reuse. If this collected
storm water is determined to be unsuitable for reuse, then it will be transferred and processed
in the ZLD system at the wastewater treatment plant.

e Storm water that may be contaminated with oil will be separately collected and routed to an
oil/water separator. Recovered waste oil from the separator will be disposed off site. The
separated water will be transferred and processed at the wastewater treatment plant.

e Storm water from chemical and oil storage areas will be held within the associated secondary
containment. Storm water held in these areas will first be tested. If it is acceptable for
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cooling water makeup, then it will be routed to the lined retention basin. Oily storm water
will be routed through an oil/water separator at the wastewater treatment plant.

e Storm water within the process plant area where solids are present (e.g., coal, petcoke, or
gasification solids) will be collected and conveyed to the solids handling water collection
facility. The collection facility will be constructed of concrete, and will provide for mobile
equipment access to remove accumulated solids. Water that accumulates within the solids
handling collection facility will be processed in the ZLD system at the wastewater treatment
plant.

e All hazardous materials will be properly stored, and spill prevention measures will be
implemented to prevent storm water contact with these materials. The preliminary DESCP
included a summary of hazardous materials that would be used and stored on site for plant
operations (see Tables 4 and 5 in the DESCP filed under confidential cover in response to
DR 202 [URS, 2010e)]). Storm water from process areas where potential contaminants will
be stored will be routed to lined on-site storm water retention basins as described below.

— Process Area. The process area of the Project Site has a drainage area of approximately
104 acres. Potential contaminants that would be present in the process area of the Project
Site were summarized in the November 2010 Draft DESCP. All hazardous materials
would be properly stored, and spill prevention measures would be implemented to
prevent storm water contact with these materials. Storm water runoff from the process
areas will be directed to a retention basin. The retention basin would be lined with high-
density polyethylene (HDPE) because this material is chemically inert with the materials
that would be present on site. Storm water runoff from the process area would be
conveyed to the retention basin via an underground network of pipes made of cast iron or
carbon steel and HDPE. A monitoring system will be installed to detect potential leaks.

— AGR Process Area. A separate HDPE-lined retention basin is proposed for the AGR
unit as an additional protection measure to segregate and contain storm water in the
unlikely event of a methanol spill.

— Gasification Area. Storm water and washdown water within the gasifier area will be
intercepted by a network of underground piping made of cast iron, carbon steel, or HDPE
piping, draining to a concrete sump. Potential contaminants consist of off specification
feedstock and solid waste material from the gasifier process. The gasification solids are
currently anticipated to be a product that will be sold for reuse, not classified as a waste.
If the gasification solids are not sold or reused, they are anticipated to be characterized as
nonhazardous waste. Regarding the chemical analytical characterization of the
gasification solids, the anticipated compositional range of constituents are summarized in
in Table 2-9 in Section 2 (Project Description). More precise chemical composition data
will not become available until the gasification solids are generated during operation.
The gasification solids are dewatered and the solids are accumulated for off-site disposal.
Upon exiting the gasifier, the liquids are recovered for reuse. The remaining dried
gasification solids will be retained on site until sufficient quantities are accumulated to
facilitate their economical transportation to the designated off-site location. No wastes
would be generated during the temporary storage of the gasification solids.
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— Admin/Control Room/Warehouse Building Complex. Potential pollutants include
those commonly associated with vehicles and storage of chemical reagents, paint,
thinners, solvents, and adhesives. Storm water will be conveyed to a lined retention basin
to contain any contaminants associated with the warehouse operations.

— Feedstock Unloading / Product Loading Area. Contact storm water will be conveyed
to a lined retention basin to contain contaminants associated with the feedstock unloading
and operations.

— Urea and UAN Production, Storage, and Transfer Area. The urea pastille handling
system consists of the urea collection/transfer area, urea storage domes, urea reclaim
system, and urea loadout system. All conveyors are fully enclosed in uninsulated tubular
galleries for weather protection and for control of fugitive dust. All urea handling
buildings are fully enclosed with uninsulated roofing and siding. Dust collection
systems, and/or transfer system design, are used to control dusting and fugitive dust
emissions. The UAN solution is stored in tanks, and then loaded into railcars or tank
trucks for shipment.

Existing drainage patterns outside the Project Site will be maintained, such that storm water
runoff will be conveyed around the Project Site and not commingled with on-site storm water.
The existing drainage ditches located along the site property will be improved where necessary.

The storm water management system will be designed in accordance with the U.S. Environment
Protection Agency’s (USEPA’s) guidance document entitled “Storm Water Management for
Construction Activities — Developing Pollution Prevention Plans and Best Management
Practices” (USEPA, 1992), the California Storm Water Best Management Practices Handbook,
the National Pollution Discharge Elimination System (NPDES) Industrial General Permit
Requirements, and the NPDES Construction General Permit requirements.

The DESCP prepared and submitted in response to Data Request 202, provided information on
inspection and maintenance procedures for the storm water management system and erosion and
sedimentation control system. Prior to every rainy season (October 15 to April 15), all drainage
facilities will be inspected, maintained, and properly repaired. An inspection and monitoring
program will be developed to ensure that the systems are maintained in good operating condition
and in good working order throughout the rainy season.

The Applicant will provide separate DESCP and SWPPP documents. A draft DESCP has been
submitted in response to Data Request 95 and revised in response to Data Request 202. A
Construction SWPPP will be provided as a post-certification submittal to allow for finalization
of the Project Site and construction facilities design during detailed engineering. The Operations
SWPPP will be prepared and submitted at least 60 days before commencement of commercial
operations of the facility.
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5.14.2 Environmental Consequences

Project effects on water resources can be evaluated relative to significance criteria derived from
the California Environmental Quality Act (CEQA) Appendix G checklist. Under CEQA, the
project is considered to have a potentially significant effect on water resources if it would:

e Substantially alter the existing drainage pattern of the site or area, including the alteration of
the course of a stream or river, in a manner which will result in substantial erosion or siltation
on or off site, or in flooding on or off site.

e Create or contribute runoff water which will exceed the capacity of existing or planned storm
water drainage systems, or provide substantial additional sources of polluted runoff.

e Violate any water quality standards or waste discharge requirements, or otherwise
substantially degrade water quality.

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

e Place within a 100-year flood hazard area structures that will impede or redirect flood flows.
5.14.2.1 Effect on Subbasin Water Balance
Construction Water Supply

The estimated average annual groundwater consumption (if not supplemented by WKWD)
during construction period is estimated to be approximately 13 acre-feet per year (afy). The
estimated total consumption of groundwater would be approximately 40 acre-feet (af). The
aquifer storage in the Buena Vista Water Storage District is estimated to be approximately
7,000,000 af. Therefore, the amount of groundwater extracted by the Project during construction
would have a negligible effect on subbasin water balance.

Process Water Supply

Even though the southern San Joaquin Valley has been classified by the DWR as an overdrafted
groundwater basin, the BVWSD has historically been able to achieve a positive groundwater
balance. Water levels in the BVWSD Buttonwillow Service Area aquifer (which includes the
proposed water supply well field) have and are expected to continue to rise in response to
BVWSD recharge and replenishment operations due to the partially-isolated nature of the
Buttonwillow subbasin in which BVWSD is located.

Aquifer storage is approximately 7,000,000 af (Sierra Scientific Services, 2009). Annual
pumping for the Project is expected to average 7,430 afy with a maximum at 7,500 afy per the
HECA/BVWSD agreement. This amounts to 0.1 percent of total aquifer storage on an annual
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basis. The Project’s annual extraction of up to 7,500 afy is part of the BVWSD’s BGRP which is
currently planned to handle up to 12,000 afy (Krieger and Stewart, 2009). The Project’s
pumping volume would be offset by recharge from BVWSD’s normal recharge and
replenishment operations that maintain or increase overall aquifer storage. BVWSD has
historically maintained a positive water balance and expects to maintain a positive balance of
approximately 25,000 afy in the future. Overall Project-specific pumping is seen as a benefit to
BVWSD in that it impedes eastward flow of poor quality groundwater and enhances westward
flow of good quality groundwater.

As such, the use of impaired quality groundwater proposed by the Project will result in a less
than significant impact to the subbasin water balance.

Potable Water Supply

The Project will use a small amount of potable water (approximately 2 afy). This water will be
supplied by WKWD. This is a very small amount of water compared to the overall water usage
within the district’s service area. The estimated average annual water usage within WKWD’s
service area is on the order of approximately 28,500 afy. The personnel associated with the
operation of the Project will not create significant additional demands on the potable water
supply. Therefore the Project impact to potable water supplies in the area will be less than
significant.

5.14.2.2 Water Level Drawdown Effects
Process Water Supply

Groundwater modeling was conducted to evaluate the potential effects of Project-specific
pumping on drawdown of groundwater levels. The groundwater model documentation and
results are included in Appendix N-2, Groundwater Model Documentation. The groundwater
model simulates probable drawdown effects associated with pumping from three of five wells
located in the proposed water supply well field area (two additional wells are redundant and
serve as backup wells for well maintenance and repairs). Simulated pumping rates total

4,650 gpm (i.e., 1,550 gpm per well with continuous pumping for 365 days per year for 25 years)
to correspond to the maximum amount of impaired groundwater to be provided to the Project by
BVWSD (i.e., 7,500 afy). The model results include simulated drawdowns in the pumping wells
and at various distances from the well field. Normal BVWSD recharge activities that would
offset Project-specific pumping were included in the model to simulate what would be expected
during the Project lifetime. Sensitivity analyses were also performed to account for aquifer
parameter uncertainties due to a lack of site-specific hydraulic data in the well field area.

The base case groundwater model results indicate that the net effect of Project-specific pumping
is a cone of depression that extends approximately 1.4 miles to the north, south, and east of the
well field and approximately 2.5 miles to the west of the well field. Beyond those distances
drawdown is negligible, and to the north, south, and east water levels rise slightly due to
BVWSD’s positive water balance recharge. Maximum drawdown 0.5 mile from the pumping
wells was simulated to be 5.2 feet to the east, 5.6 feet to the west, 3.9 feet to the north, and

3.9 feet to the south. Accordingly, wells within 0.5 mile of the pumping wells would be subject
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to greater drawdown. The model estimates the maximum drawdown at the central pumping well
to be approximately 37 feet. As would be expected, drawdown decreases outward from the
pumping wells, for example drawdown 200 feet east is estimated to be approximately 5.2 feet.
As noted in Section 5.14.1.4 under Groundwater Wells, there are at least 11 and as many as 20
wells located within 0.5 mile of the proposed Project water supply well field. All of these wells
were located within the BVWSD’s service area. Depending on location, drawdowns between
3.9 and 37 feet would be expected, but are not considered significant as this would be an
acceptable operating condition for the BVWSD BGRP. In fact some of the wells identified may
be used as Project-specific pumping wells under the BGRP.

Simulation results also indicate that maximum drawdown occurs within the first 9 years of the
Project, after which overall water levels stabilize, with annual fluctuations of approximately

2 feet in response to the continued pumping cycle and 75-day annual recharge cycle.
Approximately 90 percent of the drawdown would occur during the first 3 years of pumping,
after which drawdown gradually continues to increase until maximum drawdown is reached at
approximately year nine. Once Project-specific pumping stops in year 25, water levels would
recover to pre-project conditions as an inverse to the above, with 90 percent recovery expected
within the first 3 years and probably sooner as BVWSD’s recharge program would be ongoing as
part of their operations.

These groundwater modeling results are consistent with what the BVWSD has observed for high
yield agricultural wells in the Buttonwillow Service area. Information provided by the BVWSD
indicates that the local aquifer system is prolific, of high permeability, and yields high volumes
of water to wells (typical pumping rates are 1,500 to 2,000 gpm in most of the service area
agricultural wells). Personal communications with Sierra Scientific Services, indicate there has
been very little pumping impact (i.e., minimal drawdown) in local agricultural wells in the
vicinity of the proposed well field area. This response is similar to nearby Kern County areas
already studied in detail (Sierra Scientific Services personal communications January through
April 2009). Local hydrogeologic information supplied by the BVWSD based on more than

40 years of observations indicates that there have been no impacts to wells in their Buttonwillow
Service Area (which includes more than 200 agricultural supply wells).

As described in Section 5.15, Geological Hazards and Resources, the Project area is not located
within an area mapped as having more than 1 foot of land subsidence in about 50 years (Poland,
et al, 1975; Galloway and Riley, 1999); and therefore, it is considered unlikely that subsidence
will occur. The California Aqueduct is located approximately 1.5 to 2 miles west of the
BVWSD well field. Groundwater modeling as outlined above and in Appendix N-2 indicates
that the net effect of Project-specific pumping is a cone of depression that extends approximately
2.5 miles to the southwest of the well field beyond which drawdown is almost non-existent. That
cone of depression is radial and only a portion of the California Aqueduct lies at the distal end of
that cone of depression where the maximum pumping effect from the well field would be on the
order of approximately 1 to 2 feet. The proposed production wells will be completed to expected
depths of 300 to 400 feet bgs. According to the BVWSD, the well field area is underlain by a
single, thick sequence of interbedded sands and silty sands from ground surface to depths
exceeding 700 feet (Sierra Scientific Services, 2009). As such, fine grained clay and silt beds are
not considered thick or laterally extensive enough for conditions to exist in which subsidence
would be expected to occur from Project-specific pumping. This is particularly the case in distal
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locations such as that at the California Aqueduct where drawdown is only expected in the 1- to
2-foot range. Once Project-specific pumping stops (i.e., at the end of the Project life) water
levels would recover quickly to pre-Project conditions, with 90 percent recovery expected within
the first 3 years and probably sooner, as BVWSD’s recharge program would be ongoing as part
of their operations.

Based on the modeling analysis described above, the Project’s impact to water level drawdown
will be less than significant.

Construction Water Supply

The existing Ackerman Well may be used to supply water during construction. Groundwater
modeling was conducted to evaluate the potential effects of on-site irrigation well pumping for
construction water supply on groundwater levels (i.e., drawdown) (URS, 2010c). This
evaluation assumed that all construction water would be supplied by an on-site irrigation well,
even though it is expected that construction water would be supplied by the WKWD. The
groundwater model for the process water well field pumping presented in Appendix N-2 was
used as the base model. This evaluation consisted of simulating pumping groundwater from one
well at a flow rate of approximately 17 gpm during the first 2 months of Project construction (the
highest expected construction related pumping rate), followed by pumping at a flow rate of
approximately 8 gpm during the remaining pumping period (equating to the projected average
use of 11,800 gpd over the whole construction period). These pumping rates are simulated as
being continuous for 24 hours per day, 365 days per year, for the construction period. The
pumping well perforated interval assumed in the model is from 600 to 680 feet bgs; similar to the
Ackerman Well. No recharge was simulated. The aquifer parameters are the same as the model
for the BVWSD well field presented in Appendix N-2.

Simulation results show that the maximum drawdown after construction is 0.009 foot 0.5 mile
from the pumping well. The simulated cone of depression after construction is roughly 0.41 foot
near the pumping well, decreasing to 0.062 foot one-quarter mile from the pumping well and to
0.009 foot at a distance of one-half mile. This drawdown is significantly less than the drawdown
simulated by the process water well field model. Maximum drawdown simulated for the well
field was 5.6 feet at a distance of one-half mile from the pumping wells after 25 years of Project
operation. The pumping flow rate in the process water well field model was 4,650 gpm—several
orders of magnitude greater than the approximately 17 gpm pumping rate (first 2 months) and
approximately 8 gpm pumping rate (remaining months). For comparative purposes, typical
agricultural wells in the area produce water rates greater than 1,500 to 2,000 gpm during
irrigation periods. As such, construction-related groundwater pumping effects would be less
than significant in such a prolific aquifer system.

Drawdown Effects on Nearby Wells (one-half mile radius)—Construction Period Pumping

The March 2012 EDR report indicated that well (W1 or USGS3175424) is located
approximately 0.5 mile south-southeast of the Ackerman Well and is on the Project Site. Other
wells (W3 or CADW40000021752, W2 or USGS3175401, and W10 or USGS3175257) are
located approximately 1 mile to the southeast, 1 mile to the south-southeast, and 1 mile to the
east of the Ackerman Well, respectively. Well W3 is located on the Project Site, well W2 is
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located in the Controlled Area, and well W10 is located off site. The simulated drawdown of
0.009 foot 0.5 mile from the pumping well establishes that there would be no drawdown effects
to wells even if they were present within 0.5 mile of the pumping well.

5.14.2.3 Water Quality Effects—Groundwater
Process Water Supply

The use of impaired quality groundwater proposed by the Project will result in a less than
significant impact on local groundwater quality and, in fact, will serve to improve local water
quality during the Project lifetime.

BVWSD will provide impaired quality groundwater from existing and/or new wells (that
comprise a well field) located in the elevated TDS area as shown on Figure 5.14-10. Extraction
of water from the line of wells (i.e., picket fence well field) is directed toward impeding eastward
flow of high TDS groundwater from the shallow aquifer system (first water up to 400 feet below
grade) while locally shifting the water quality divide in the eastern part towards the western part
of the BVWSD’s service area. Groundwater modeling (Appendix N-2, Groundwater Model
Documentation) indicates that the net movement of groundwater is about 0.8 mile towards the
well field for the 25-year lifetime of the Project.

The positive effects on local groundwater quality were further documented based on information
obtained during the 2009/2010 Hydrogeologic Data Acquisition Program (URS, 2010a and
2010b). This Project-specific pumping would remove considerable volumes of TDS from the
local groundwater system. Figure 5.14-14, TDS Concentration vs. Mass Removal Data,
illustrates TDS mass removal in US tons per year for a range of TDS concentrations and
pumping rates. For example, if the average TDS concentration is 2,000 mg/L, the estimated
amount of TDS that would be removed from the aquifer would be approximately

20,177 tons/year at a the average annual pumping rate of 7,427 afy.

Use of the brackish groundwater for the Project would remove salts from the aquifer, thereby
improving the aquifer’s water quality. As a result, the Project will facilitate efforts by the
BVWSD to improve local groundwater quality and agriculture. Therefore, the proposed use of
the brackish groundwater will beneficially affect local groundwater quality and the Project’s
impacts to water quality will be less than significant.

Construction Water Supply

A particle tracking simulation was applied to the groundwater modeling simulation, as described
above under Water Level Drawdown Effects — Construction Period Pumping, as a means of
evaluating groundwater flow paths and the capture zone around the existing irrigation well that
may be used for construction water supply. For purposes of the analysis, it was assumed that all
construction water would be supplied by the irrigation well (URS, 2010c). The particle tracking
results indicate that the maximum net movement of groundwater induced by pumping the
construction water supply well is approximately 210 feet (i.e., radial movement toward the
pumping well) over the construction period. This is a very small net movement of groundwater
and would not be expected to result in a change to local groundwater quality. Accordingly, no
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significant impact to local groundwater quality is expected from the use of on-site irrigation
wells during the Project construction period.

Project Construction

Construction or maintenance of the facility could potentially affect groundwater quality through
inadvertent spills or discharge that could then infiltrate and percolate down to groundwater. The
Project Site is underlain by approximately 10 feet of clay, which would impede migration of any
inadvertent spills to groundwater. Estimated depth of site excavation for the proposed Project is
up to 40 feet. Excavation dewatering during construction is not anticipated since the depth to
groundwater at the site is approximately 40 to 100 feet below grade. Due to the depth to
groundwater, the Project is not expected to degrade groundwater during construction and the
impact to groundwater quality is less than significant.

Project Operation

Operation and maintenance of the facility could potentially affect groundwater quality through
inadvertent spills or discharge that could then infiltrate and percolate down to groundwater. As
described above, the Project Site is underlain by approximately 10 feet of clay, which would
impede migration of any inadvertent spills or releases of contaminated storm water from
retention basins to groundwater.

Storm water runoff from the Project Site will be directed to on-site retention basins. The
retention basins that will be used to collect and store storm water from areas where hazardous
materials will be stored will be lined with HDPE to prevent infiltration to underlying
groundwater. Potentially contaminated storm water collected in the retention basins will be
tested to determine an appropriate destination for reuse. Depending on the water quality, it may
be used for cooling tower makeup or disposed in the ZLD system.

Since no municipal system is available in the immediate area to serve the Project, sanitary waste
water from the Project restrooms, showers, and kitchens will be conveyed by an underground
gravity collection system and discharged to a private on-site sewage disposal system consisting
of a conventional septic tank and leach field. The septic system will be designed and constructed
in accordance with Kern County and the Central Valley Water Quality Control Board
(CVWQCB) requirements, which will require the system to be protective of groundwater
supplies. Current standards are provided in “Standards and Rules and Regulations for Land
Development, Sewage Disposal, Water Supply and Preservation of Environmental Health”
(KCEHSD 2008). No impacts to groundwater are anticipated.

For all of these reasons, there will be no discharge of wastes or potentially contaminated storm
water from the Project’s operations to groundwater. Therefore, impacts to groundwater will be
less than significant.

5.14.2.4 Water Quality Effects—Surface Water

Construction, operation, or maintenance of the Project could affect surface water quality of
nearby canals through inadvertent spills or discharges. Construction activities could also
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increase the potential for erosion and uncontrolled runoff of storm water contaminated with
sediments or other pollutants that could impact surface water quality and sedimentation. The
existing topography at the Project Site and vicinity is shown on Figure 2-7, Project Location Map
and Figure 5.14-1. The preliminary site drainage and grading plans of the proposed facility after
construction are shown on Figures 2-36, Preliminary Storm Water Drainage Plan and 2-41,
Preliminary Grading Plan. Best management practices (BMPs) as described in the Draft DESCP
submitted in response to previous data requests will be used during construction to minimize the
potential for erosion (see Responses to Data Request 95 and Data Request 202). A construction
SWPPP will be prepared and implemented in accordance with the General Permit for
Construction Activities. With implementation of Project design elements, and mitigation
measures proposed in Section 5.14.4.2, the impacts to surface water quality will be less than
significant.

The CO; pipeline will leave the southwestern portion of the Project Site, and HDD will be used
to pass under the Outlet Canal, the KRFCC, and the California Aqueduct. BMPs for HDD
would include silt fencing around the drill sites, energy dissipation devices for discharging water
from hydrostatic testing of the pipeline, selecting drilling fluids for environmental compatibility,
and removing spent fluids from the areas immediately adjacent to the aqueduct and canals for
safe disposal and to prevent potential discharge of pollutants into the waterways. In addition,
soil erosion control measures to prevent runoff and impacts to water quality would be
implemented. The depth of HDD under water bodies will comply with all applicable state and
federal regulations (including CDFG). The clay soils expected to be present in the areas where
HDD will be used have a low likelihood of causing frac-outs. If a frac-out occurred, the area
would be restored and monitored. A draft HDD frac-out plan, based on plans that have been
used for major directional drills with the Southern California Gas Company and consistent with
the level of detail to satisfy CDFG requirements was previously submitted in response to Data
Request 106. A more comprehensive HDD Plan that addressed additional risks associated with
HDD activities, such as soil heaving/settlement from drilling, water disposal from dewatering,
erosion from work at entrance/exit pits, and damage/injury from inadvertently boring through
existing utilities was prepared and submitted in response to Data Request 209. In addition, the
Project will comply with and obtain encroachment permits from appropriate federal, state, and
local agencies, which include the Department of Water Resources, Caltrans, Buena Vista Water
Storage District, and any other appropriate agencies. Therefore, the Project’s impacts to surface
waters will be less than significant.

Portions of the potable water pipeline and the natural gas pipeline will cross the East Side Canal
and other small irrigation canals. The Project proposes to perform an assessment of the site
conditions where the pipeline routes cross the canals. The assessment will consider the canal-
specific hydrologic conditions at the time of crossing, along with the landscape terrain features.
When feasible, crossing of the canals will be performed when the canal is dry, using dry-ditch
techniques. If water is present at the time of crossing a canal, sites will be evaluated on a case-
by-case basis to determine if conventional open cut, flume variation of open-cut, or dam and
pump variation of open-cut will be used. BMPs to be implemented with conventional open- cut
waterbody crossings include, but are not limited to the following: material excavated from the
trench will be stockpiled above the canal banks; excavated trench material will generally be used
as backfill; and the canal will be returned to its pre-construction contours to the extent
practicable.
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Where the pipeline alignment crosses sensitive areas underground pipeline installation methods
such as pipe ramming, auger boring or microtunnelling, could be used to avoid direct impacts to
the bed, channel, and banks of the drainage channel and minimize disruption to irrigation
operations. These construction methods allow the pipeline to be constructed beneath the
irrigation canal, roads, railway tracks, and other obstacles without causing surface disturbance.
As the method requires the excavation of an entrance and exit pit at each end of the boring area,
these will be located at least 10 feet from the ditch or canal to avoid disturbance to the bed or
banks. Spoils will be reused as fill wherever possible.

Construction of the transmission line will require installing approximately 26 (15 off-site and

11 on-site) tubular-steel transmission structures and the supporting foundations. Construction
will also involve stringing the conductor and the optical ground wires. Temporary access roads
will need to be constructed within the transmission line ROW, except where the line runs parallel
to existing roads. A small area around each structure site will need to be disturbed temporarily
during the construction period. The approximate area that may be temporarily disturbed is
quantified in Section 4.8.3. Roadway matting may be used on the road and around the area of
each structure to minimize the effects of the construction vehicles and the construction activity.
The time to construct the entire transmission line is estimated to be approximately 3 months.
Construction of the above-ground electrical transmission line will result in minor, mostly
temporary soils impacts. Project construction-related soil erosion will be minimized through
implementation of BMPs and erosion control measures described in Section 5.9.4 and

Section 5.14.5. The transmission line will cross the East Side Canal. The poles will be placed
outside of the canal and the transmission line will span the canal. Construction activities for the
new transmission line poles and footings will not occur in the canal. BMPs similar to those used
during the gas line construction will be implemented to minimize erosion and discharge of
pollutants. New foundations will not substantially increase impervious surfaces. Therefore,
impacts to water quality due to construction and operation of the transmission line will be less
than significant.

Alternative 1 for the transportation of coal to the Project Site is an approximately 5 mile new
railroad spur. Construction of the railroad spur will use earthwork and track construction
equipment typically used on similar rail projects throughout California and the United States.
Since the majority of the alignment is traversing previously disturbed agricultural areas, minimal
clearing and grubbing of the proposed right-of-way will be required to remove vegetation. Once
the right-of-way is cleared, rough grading work will begin. Earth moving equipment will create
a track embankment and drainage ditches using standard equipment consisting of bulldozers,
scrapers, dump trucks, roadway graders, and vibratory compactors. Utility relocation work will
also be performed as part of this initial grading work. Existing local service power lines and
underground irrigation piping will be relocated or protected in place. The proposed route crosses
the East Side Canal managed by BVWSD. HECA will work with BVWSD and secure the
appropriate approvals. In addition, BMPS will be implemented during construction of the
railroad spur to prevent discharge of construction materials or pollutants into the canal. Project
construction-related soil erosion will be minimized through implementation of erosion control
measures described in Section 5.9.4 and 5.14.5. Because the spur alignment will be covered in
ballast material to support the tracks, soil erosion during operation of the spur will be reduced.
The rail and truck unloading systems, feedstock reclaiming and blending system, and pre-
crushing system will have dust collection systems to minimize particulate emissions. The
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transfer conveyor will be fully enclosed for weather protection and to control fugitive dust.
Therefore, impacts to water resources are expected to be less than significant.

Alternative 2 for the transportation of coal to the Project Site is truck transport via existing roads
from an existing coal transloading facility located in Wasco northeast of the Project Site.
Therefore, there are no construction activities associated with this alternative that would impact
water resources. During operations, feedstock will be delivered to the Project Site via trucks. At
the Project Site, feedstock will be unloaded at the truck dump unloading station. The truck dump
has a single hopper located below each unloading station. Feedstock from these hoppers is sent
to the storage barn via belt feeders, unloading conveyor, and transfer conveyors. The concrete
floor under the truck unloading system slopes to a sump. This sump is equipped with an
installed sump pump to recycle water back to the wash down system or to forward it to the IGCC
water reclaim system. Once trucks have unloaded the feedstock, each vehicle exits and passes
through a truck wash system. This truck wash system sprays the entire truck with wash-down
water (no soap added) and a specific spray system cleans the wheels. This is done to minimize
or eliminate any dust and debris from being deposited on the roads both inside the Project Site
and on the public highway system. The wastewater collected under the truck wash is routed to a
sump that sends the wastewater back to the IGCC water reclaim system. Therefore, impacts to
water resources are expected to be less than significant.

Hydrotest water will be reused to test various Project equipment and piping features to the extent
practicable. The source of the water to be used for hydrostatic testing of the pipelines will be
water from WKWD. WKWD obtains its potable water from groundwater wells located within
the Kern River groundwater basin, and supplements it with water from State Water Project water
deliveries and agreements with various Kern County water agencies. The expected
characteristics of the water to be supplied through the on-site irrigation supply well are
summarized in Table 5.14-4. The expected characteristics of the water to be supplied by
WKWD are summarized in Table 5.14-7. The hydrostatic testing will be performed on new
pipelines and no chemicals will be added to the test water. As such, the expected quality of the
test water will be similar to the quality of the source water. After all testing has been complete;
the test water will be discharged to upland areas, to canals, or returned back to the source from
which it was obtained. The water would be sampled prior to discharge and dispersed by an
energy dissipation device to minimize erosion. Water discharged over land will be directed
through containment structures such as hay bale structures and filter bags. The discharge rate
will be regulated using valves and energy dissipation devices to prevent erosion, and the
discharge will be monitored for residual materials being flushed from the tested pipe. Tie-in
locations will be cleaned and restored after hydrostatic testing. The hydrotest water will not be
stored in the pipes or tanks for an extended period of time. As such, no chemicals will be added
to the test water during hydrostatic testing; therefore, it is expected that the quality of the test
water will be similar to the quality of the source water. Therefore, impacts to surface waters will
be less than significant.

The Central Valley Regional Water Quality Control Board Resolution No. R5-2008-0182 waives
WDRs and Reports of Waste Discharge (RWDs) for specific types of discharges that pose a low
threat to the quality of waters of the state. The waiver covers discharge to land of hydrostatic
test water when the discharges occur for no more than a few weeks. The waiver is only
applicable when the source water for the hydrostatic test is local (i.e., the same or better quality
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than the underlying groundwater), and the only expected waste constituents in the test water
discharge are picked up from the structure being tested (i.e., no chemicals are introduced). If the
duration of the discharge of the hydrostatic test water is more than a few weeks, then the HECA
Project will comply with the State Water Resources Control Board’s General Order

No. 2003-0003-DWQ, which includes low threat discharges to land from hydrostatic testing.
Alternatively, the hydrostatic test water could be discharged to one of the local canals in
accordance with the Central VValley Regional Water Quality Control Board’s General Order

No. R5-2008-081, which includes low threat discharges to surface water from hydrostatic
testing. This general permit allows discharges of up to 4 months in duration or up to 0.25 mgd.
In response to Data Request 108, HECA prepared and submitted a draft Notice of Intent (NOI) to
comply with General Order No. 2003-0003-DWQ (to land) and Attachment 108-2 for the draft
NOI to comply with General Order No. R5-2008-0081 (to surface water). Once the design and
construction details have been developed and the quantity, duration, and method of discharge
have been determined, the appropriate NOI will be prepared and submitted to the Central Valley
Regional Water Quality Control Board, along with the appropriate fees, prior to the start of
construction.

The Regional Water Quality Control Board’s requirements (i.e., Reports of Waste Discharge
[ROWDs] or Engineering Reports) are specifically for discharges of waste that could affect the
quality of the waters of the state, other than into a community sewer system (see California
Water Code Section 13260). The HECA Project has been designed as a project that will have
zero liquid discharge (ZLD) off site. No wastes of any type will be disposed to waters of the
state. As such, a ROWD would not be required for the on-site material storage or “disposal
systems” of the HECA Project.

As described in Section 2.5.16 and Section 5.14.1.8, storm water management for the Project is
designed to avoid direct discharge to surface waters. Clean storm water runoff from process
areas will be routed to on-site storm water retention basins before it is used as makeup water to
the cooling towers. Potentially contaminated storm water will be routed to lined retention basins
and then tested to determine an appropriate destination for reuse. Depending on the water
quality, it may be used for cooling tower makeup or disposed in the ZLD system. All hazardous
materials will be properly stored to prevent contact with storm water. Feedstock will be stored in
an on-site holding barn with a concrete divider separating the storage piles. Gasification solids
will be retained in on-site storage bins or containers. All urea handling buildings are fully
enclosed.

The Project will be constructed such that storm water runoff will be contained in retention basins
and reused at the Project Site. As there will not be any storm water discharges from industrial
activities to waters of the United States, the Project will not be required to obtain coverage under
the General Industrial Activity Storm Water Permit. Wastewaters will be discharged to the ZLD
unit. Therefore, there will be no discharges to surface waters and no impacts to surface water
quality.

5.14.2.5 Flooding

The Project Site is not located in a designated floodplain. The Project Site will be graded, as
shown on Figure 2-50, Preliminary Grading Plan, to promote drainage to prevent on-site
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flooding. Storm water runoff from on-site areas will be retained and reused; therefore, the
volume of runoff leaving the site will be less than for existing conditions. No significant impacts
related to flooding are expected as a result of the Project.

The CO, pipeline, will cross through a FEMA-designated floodplain area. This pipeline will be
buried and installed at the canal crossings using the HDD method. Therefore, there will be no
impacts to floodplains.

Portions of the Project Site will be graded and pads will be constructed a few feet above existing
grade.

5.14.2.6 OEHI Project

According to the analysis contained in Appendix A-1, Section 4.8, Hydrology and Water
Quality, construction and operation of the OEHI Project will not result in significant adverse
impacts to groundwater or surface water supplies or quality. Nor will the OEHI Project expose
people or structures to a significant risk of loss, injury, or death involving flooding, or inundation
by seiche, tsunami, or mudflow.

5.14.3 Cumulative Impacts Analyses

Under certain circumstances, CEQA requires consideration of a project’s cumulative impacts
(CEQA Guidelines Section 15130). A “cumulative impact” consists of an impact which is
created as a result of the combination of the project under review together with other projects
causing related impacts (CEQA Guidelines Section 15355). CEQA requires a discussion of the
cumulative impacts of a project when the project’s incremental effect is cumulatively
considerable (CEQA Guidelines Section 15130[a]). “Cumulatively considerable” means that the
incremental effects of an individual project are significant when viewed in connection with the
effects of past projects, the effects of other current projects, and the effects of probable future
projects (CEQA Guidelines Section 15065 [a][3]).

When the combined cumulative impact associated with a project’s incremental effect and the
effects of other projects is not significant, further discussion of the cumulative impact is not
necessary (CEQA Guidelines Section 15130[a]). It is also possible that a project’s contribution
to a significant cumulative impact is less than cumulatively considerable and thus not significant
(CEQA Guidelines Section 15130[a]).

The discussion of cumulative impacts should reflect the severity of the impacts and their
likelihood of occurrence, but the discussion need not provide as great a level of detail as is
provided for the effects attributable to the project under consideration (CEQA Guidelines
Section 15130[b]). The discussion should be guided by standards of practicality and
reasonableness (CEQA Guidelines Section 15130[b]).

A cumulative impact analysis may be conducted by analyzing the impacts of the project under
consideration with those of past, present, and probable future projects within a defined
geographical scope with the potential to produce related or cumulative impacts (CEQA
Guidelines Section 15130[b]). Alternatively, the impacts of the project under consideration can
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be evaluated in the context of projections contained in an adopted general plan or related
planning document, or in a prior environmental document which has been adopted or certified,
which described or evaluated regional or areawide conditions contributing to the cumulative
impact (CEQA Guidelines Section 15130[b]).

Groundwater

The proposed water supply is consistent with the industrial beneficial use established for
groundwater in the Kern River Valley in the Basin Plan adopted by the Central Valley Regional
Water Quality Control Board (CVRWQCB, 2004). Withdrawal of impaired quality groundwater
to alleviate impacts on agriculture is consistent with the Drainage Control and Irrigation
Conservation Programs described in the BVWSD Groundwater Management Plan (Boyle
Engineering 2002) and is part of BVWSD’s BGRP, which provides benefits for BVWSD’s
Buttonwillow Service Area. BVWSD’s BGRP was analyzed in the Final Environmental Impact
Report for the Buena Vista Water Storage District Buena Vista Water Management Program,
dated December 2009 (Krieger and Stewart, Incorporated, 2009).

The process water supply for the Project will consist of groundwater of impaired quality.
Drawdown (lowered water levels) in response to pumping at the proposed water supply well
field area will be localized around the well field itself and normal BVWSD recharge activities
would offset Project-specific pumping.

Overall Project-specific pumping is seen as a benefit to BVWSD in that it impedes eastward
flow of poor quality groundwater, enhances westward flow of good quality groundwater, and
removes a significant volume of TDS/salts from the local aquifer system. The Project also
would use groundwater that other users do not want and find objectionable for their needs. As
such there is no cumulative impact expected, but rather a regional benefit.

Groundwater used for construction water supply from an on-site irrigation well would not affect
water balance, would have minimal drawdown, would not affect water levels in any nearby wells
(simulated drawdown estimated at 0.002 foot at a distance of one-half mile, and would have no
effect on water quality, with expected maximum net movement of groundwater induced by
pumping to be approximately 210 feet (i.e., radial movement towards the well) over the
construction period.

Surface Water

Other reasonably foreseeable development projects could also result in temporary and permanent
impacts to water quality and potentially exceed applicable water quality standards. Temporary
impacts may result from land clearing, site disturbance, and grading associated with construction
activities. Typical construction impacts include increased erosion, sediment transport, siltation,
and on-site storage and use of lubricants and fuels. Temporary construction impacts could be
minimized through use of Project-specific BMPs and applicable federal, state, and local
construction mitigation guidelines. Permanent water quality impacts could result from storm
water runoff from newly constructed impervious surfaces associated with agricultural,
commercial and residential developments. Each development project would be expected to
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comply with applicable state regulations that require on-site attenuation and treatment of storm
water.

In summary, the cumulative development projects have potential to generate water quality
impacts. However, it is expected that existing programs, policies, and regulatory requirements
would prevent and/or minimize the potential water quality impacts to a level below a substantial
impact. The limited water quality impacts associated with construction activities for the Project,
when compared to potential impacts of other development projects, are not expected to lead to
substantial cumulative water quality impacts.

OEHI Project

According to the analysis contained in Appendix A-1, Section 4.8, Hydrology and Water
Quality, construction and operation of the OEHI Project would not result in significant
cumulative adverse impacts to water resources.

5.14.4 Mitigation Measures

This section discusses mitigation measures proposed by the Applicant that will be implemented
to ensure that Project-related impacts to water resources are less than significant.

5.14.4.1 Groundwater

As discussed above, the evaluation of water resources impacts considered both the occurrence
and the quality of water in the area. For the occurrence of groundwater in the Project Site area
and the proposed water supply well field area, the Project will have no significant impact on the
depth to water in the aquifer, or water resources as a result of the drawdown caused by pumping
of the aquifer system. Furthermore, the Project will not have any negative effect on the quality
of groundwater in the area. In fact, the Project will have a net positive effect on groundwater
quality and agricultural activity. The process water supply to the Project will consist of brackish
groundwater. The BVWSD is a local water district with shallow brackish groundwater sources
that are less than ideal for agricultural or drinking use without treatment. The brackish
groundwater is found in the local aquifer and causes negative impacts on agriculture. Project
consumption of the brackish groundwater will beneficially affect local groundwater quality and
agriculture consistent with the BVWSD Groundwater Management Plan.

Thus, no mitigation is required for groundwater resources other than monitoring and operating
plans that BVWSD will require to ensure that groundwater of low quality would be used for the
HECA process water supply.

WR-1: Annual Groundwater Use Report

The Applicant will prepare an annual summary of the amount of water pumped from the
BVWSD well field and used for process water needs.
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Verification

As part of the Annual Compliance Report, the Applicant will submit to the CPM the annual
summary of water pumped from the BVWSD well field.

5.14.4.2 Surface Water

As discussed above in Section 5.14.2.4, no impacts to surface waters are anticipated due to the
Project. However, the Project will implement the following best management practices to ensure
that impacts to surface water are less than significant.

WR-2: Soil and Water 2: General Construction Activity Storm Water Permit

Prior to beginning any clearing, grading, or excavating activities associated with Project
construction, and as required by the General Construction Activity Storm Water Permit, the
Project will develop and implement an SWPPP prepared under the requirements of the General
Construction Activity Storm Water Permit.

Verification

At least 30 days prior to the start of construction, the Applicant will submit a draft Construction
Phase SWPPP to the Compliance Project Manager (CPM) for review and comment. Two weeks
prior to the start of construction, the Applicant will submit to the CPM a copy of the final
Construction Phase SWPPP for review and approval. The final SWPPP shall contain all the
elements of the draft plan with changes made to address staff comments and the final design of
the Project. Approval of the plan by the CPM must be received prior to the initiation of any
clearing, grading, or excavation activities associated with Project construction.

WR-3: Erosion Control and Revegetation Plan

Prior to beginning clearing, grading, or excavation activities associated with Project construction,
the Applicant shall submit an Erosion Control and Revegetation Plan to the CPM for approval.
The final plan shall contain all the elements of the draft plan with changes made to address the
final design of the Project.

Verification

One month prior to the initiation of any clearing, grading, or excavation activities associated with
Project construction, the Applicant will submit the final Erosion Control and Revegetation Plan
to the CPM for review and approval. Approval of the plan by the CPM must be received prior to
the initiation of any clearing, grading, or excavation activities associated with Project
construction.
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5.14.5 Laws, Ordinances, Regulations, and Standards

The construction and operation of the Project will be in accordance with all applicable LORS
relating to water resources. Applicable LORS are discussed in this section and are summarized
in the following Table 5.14-7, Summary of LORS — Water Resources.

5.14.5.1 Federal Authorities and Administering Agencies

Clean Water Act of 1977 (including 1987 amendments) 8402; 33 United States Code §1342;
40 Code of Federal Regulations Parts 122 — 136

The Clean Water Act (CWA) requires a National Pollutant Discharge Elimination System
(NPDES) permit for any discharge of pollutants from a point source to Waters of the United
States. This law and its regulations apply to storm water and other discharges into Waters of the
United States. The CWA requires compliance with a general construction activities permit for
the discharge of storm water from construction sites disturbing 1 acre or more. This federal
permit requirement is administered by the State Water Resources Control Board (SWRCB), but
designated to the Regional Water Quality Control Board (RWQCB).

Construction activities at the Project Site will be performed in accordance with a Construction
Phase SWPPP and associated monitoring plan that is required in accordance with the NPDES
General Permit for Storm Water Discharges Associated with Construction Activities issued by
the SWRCB. The SWPPP will include control measures including BMPs to reduce erosion and
sedimentation as well as other pollutants associated with vehicle maintenance, material storage
and handling, and other activities occurring at the Project Site.

Clean Water Act §311; 33 United States Code 81342; 40 Code of Federal Regulations
Parts 122-136

This portion of the CWA requires reporting of any prohibited discharge of oil or hazardous
substance. The Project will conform by proper management of oils and hazardous materials both
during construction and operation. The administering agency is the Central Valley RWQCB and
the California Department of Toxic Substances Control (DTSC).

5.14.5.2 State Authorities and Administering Agencies
Water Code Section 13552.6

This portion of the California Water Code (CWC) relates to the use of potable domestic water for
cooling towers. Use of potable domestic water for cooling towers is unreasonable if a suitable
non-potable source, including recycled water or brackish groundwater, is available. The Project
will use a brackish groundwater supply in compliance with this requirement. SWRCB
Resolution No. 75-58 addresses this issue; the administering agency is the Central Valley
RWQCB (see Table 5.14-9, Summary of LORS—Water Resources). State Water Resources
Control Board, Resolution No. 75-58 (18 June 1975).
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SWRCB prescribes state water policy on the use and disposal of inland water used for power
plant cooling. A discussion of this resolution as it applies to the Project is presented in the
Chapter 6 Alternatives of this AFC Amendment. The administering agencies for this resolution
are the SWRCB and the Central Valley RWQCB.

California Porter-Cologne Water Quality Control Act 1998; California Water Code § 13000-
14957; Division 7, Water Quality

The Porter-Cologne Water Quality Control Act authorizes the state to develop and implement a
statewide program for the control of the quality of all waters of the state. The Act establishes the
SWRCB and nine RWQCRB:s as the principal state agencies with primary responsibility for the
coordination and control of water quality. Under §13172, siting, operation, and closure of waste
disposal sites are regulated. The SWRCB requires classification of the waste and the disposal
site. Discharges of waste must comply with the groundwater protection and monitoring
requirements of RCRA of 1976, as amended (42 United States Code [USC] Section 6901 et
seq.), and any federal acts which amend or supplement RCRA, together with any more stringent
requirements necessary to implement this revision or Article 9.5 (commencing with

Section 25208) of Chapter 6.5 of Division 20 of the Health and Safety Code. The Project will
comply with the regulations set forth in this Act.

The administering agencies for the above authority are CEC, SWRCB, and the Central Valley
RWQCB.

Title 22, California Code of Regulations Division 4, Chapter 3.

This regulation requires maximum use of reclaimed water in the satisfaction of requirements for
beneficial uses of water. The Project satisfies this requirement in that it complies with the
Central Valley Region Basin Plan’s designated beneficial uses for local groundwater. It also
meets this requirement as it relates to SWRCB Resolution No. 75-58. The administering agency
is the Central Valley RWQCB.

California Public Resources Code §25523(a); 20 California Code of Regulations 881752,
1752.5, 2300 —2309 and Chapter 2 Subchapter 5 Article 1, Appendix B, Part (1)

The code provides for the inclusion of requirements in the CEC’s decision on an AFC to assure
protection of environmental quality and requires submission of information to the CEC
concerning proposed water resources and water quality protection. The administering agency for
the above authority is the CEC.

California Water Code 8813271 — 13272; 23 CCR 882250 — 2260

These code sections require reporting of releases of specified reportable quantities of hazardous
substances or sewage (813272), when the release is into, or where it will likely discharge into,
waters of the state. For releases into or threatening surface waters, a “hazardous substance” and
its reportable quantities are those specified at 40 Code of Federal Regulations (CFR) §116.5,
pursuant to §311(b)(2) of the CWA, 33 USC §1321(b)(2). For releases into or threatening
groundwater, a “hazardous substance” and its reportable quantities are those specified at 40 CFR
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8116.5, pursuant to 8311(b)(2) of the CWA, 33 USC 81321(b)(2). For releases into or
threatening groundwater, a “hazardous substance” is any material listed as hazardous pursuant to
the California Hazardous Waste Control Act, Health and Safety Code 8825100 — 2520.24, and
the reportable quantities are those specified at 40 CFR Part 302. Although such releases are not
anticipated, the Project will comply with the reporting requirements.

The administering agencies for the above authority are the Central Valley RWQCB and the
California Office of Emergency Services.

California Water Code §13260 -13269; 23 California Code of Regulations Chapter 9

The code requires the filing of a Report of Waste Discharge (ROWD) and provides for the
issuance of WDRs with respect to the discharge of any waste that can affect the quality of the
waters of the state. The WDRs will serve to enforce the relevant water quality protection
objectives of the Central Valley Region Basin Plan and federal technology-based effluent
standards applicable to the Project. With respect to potential water pollution from construction
activities, the WDRs may incorporate requirements based on the CWA 8402(p) and
implementing regulations at 40 CFR Parts 122 et seq., as administered by the Central Valley
RWQCB. The administering agency for the above authority is the Central Valley RWQCB.

California Environmental Quality Act, Public Resources Code §21000 et seq.; CEQA
Guidelines, 14 California Code of Regulations §15000 et seq.; Appendix G

The California Environmental Quality Act (CEQA) Guidelines (Appendix G) contain definitions
of projects that can be considered to cause significant unmitigated impacts to water resources.
The Project is not expected to cause significant impacts to water resources, as described in
Section 5.14.2, Environmental Consequences. The administering agency of the above authority
is the CEC.

5.14.5.3 Local Authorities and Administering Agencies

The primary source of water supply will be provided by the BVWSD. This supply will be
provided in accordance with the terms and conditions of the water supply agreement provided in
Appendix N-1, Water Resources Information.

Kern County General Plan

The Kern County General Plan provides guidance on the types of development activity and
allowable uses within the county limits. In particular the Land Use element pertains to the
protection and management of groundwater and surface water resources within the county (Kern
County Planning Department 2007). The administering agency for the above authority is Kern
County.

Kern County Zoning Ordinance Title 14 Utilities, Chapter 14.08 Water Supply Wells

Provides standards and requirements for the design, construction, reconstruction, abandonment,
and destruction of wells. The administering agency for the above authority is Kern County.
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Kern County Zoning Ordinance Title 17 Building and Construction, Chapter 17.28 Grading
Code

Sets forth rules and regulations to control excavation, grading and earthwork construction,
including fills and embankments; establishes the administrative procedure for issuance of
permits; and provides for approval of plans and inspection of grading construction. The
administering agency for the above authority is Kern County.

Kern County Zoning Ordinance Title 17 Building and Construction, Chapter 17.48 Floodplain
Management

Restricts or prohibits uses which are dangerous to health, safety, and property loss due to water
or erosion hazards, or which result in damaging increases in erosion or in flood heights or
velocities; requires that uses vulnerable to floods, including facilities which serve such uses, be
protected against flood damage at the time of initial construction; controls the alteration of
natural floodplains, stream channels, and natural protective barriers, which help accommodate or
channel flood waters; controls filling, grading, dredging, and other development which may
increase flood damage; and prevents or regulates the construction of flood barriers which will
unnaturally divert flood waters or which may increase flood hazards in other areas. The
administering agency for the above authority is Kern County.

5.14.5.4 Industry Codes and Standards

With regards to water resources and the related Project facilities, including pipelines, sewers, and
other facilities, all construction will be in compliance with LORS mentioned in this report
section or state and local building codes.

5.14.5.5 Involved Agencies and Agency Contacts

See the following Table 5.14-10, Agency Contacts, for agency contacts.
5.14.6 Permits Required and Permit Schedule

The water-related permits that are required for the Project are identified in Table 5.14-9, Agency
Contacts, Summary of LORS—Water Resources. The timing for the preparation of each permit
is noted in Table 5.14-9. These permits include:

e General Construction Activity Storm Water Permit. Notice of Intent (NOI) to comply with
this general permit to be prepared and submitted to the SWRCB at least 2 weeks prior to the
start of Project construction.

e Draft of Construction Activity SWPPP to be prepared and submitted to CPM at least 30 days
prior to the start of construction for review and comment. A final plan to be submitted to the
CPM no later than 2 weeks prior to the start of construction.
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Table 5.14-1
Monthly Temperature Data for Bakersfield, California (°F)
Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec
Maximum 82 87 92 101 | 107 | 114 | 115 | 112 | 112 | 103 91 83
Mean 478 | 533 | 574 | 63.0 | 71.0 | 782 | 841 | 826 | 768 | 67.8 | 55.8 | 475
Minimum 20 25 31 34 37 45 52 52 45 29 28 19

Source: Western Regional Climatic Center; Bakersfield WSO Airport, Station Number 040442, Period of Record October 1,

1937 to December 31, 2006.

Notes:
°F = degrees Fahrenheit
WSO = Weather Service Office

Table 5.14-2
Average Monthly Precipitation
Bakersfield, California (Inches)

Jan Feb Mar Apr

May

Jun

Jul Aug Sep Oct Nov Dec

1.08 1.17 1.16 0.68

0.22

0.07

0.01 0.04 0.11 0.30 0.60 0.79

Source: Western Regional Climatic Center; Bakersfield WSO Airport, Station Number 040442, Period of Record October 1,

1937 to December 31, 2006.

Notes:
WSO = Weather Service Office

Table 5.14-3
Aquifer Parameters

Aquifer Parameter

Assumed Value for Model*

Hydraulic Conductivity, K

57 feet/day

Specific Yield, Sy

0.18 for unconfined zone

Specific Storage, (Ss)

0.000055 for semi-confined zone

Anisotropic Ratio 30
Agquifer Thickness 2,000 feet
Sand Percentage 75 percent

Notes:

1 See Groundwater Model Documentation in Appendix N-2, Groundwater Model Documentation for additional information on
the aquifer parameter assumptions used in the groundwater model.
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Table 5.14-4
Ackerman Well Groundwater Quality

Maximum Contaminant

Level

General Units Value (MCL)
Conductivity puS/cm 1,200 No standard
pH 7.8 No standard
Total Suspended Solids Ppm N/A Not listed
TDS Ppm 960 No standard
Total Alkalinity mg/L 73 No standard
Hardness (as CaCO,) mg/L 360 No standard
Calcium mg/L 140 No standard
Magnesium mg/L 0.42 No standard
Sodium mg/L 130 No standard
Potassium mg/L 1.1 Not listed
Bicarbonate mg/L 73 No standard
Sulfate mg/L 420 No standard
Chloride mg/L 94 No standard
Nitrate-Nitrite mg/L <1 10 (sum as Nitrogen)
Arsenic mg/L <0.002 0.010
Boron mg/L N/A Not listed
Fluoride mg/L <0.1 2.0
Silica mg/L N/A Not listed

Source: Zalco Laboratories, Inc., 2010, California Department of Public Health, 2007.

Notes:

This table is not a complete list of all of the analytes tested.

pS/cm = microSiemens per centimeter
< = lessthan

CaCO; = calcium carbonate

mg/L = milligrams per liter

N/A = notavailable

pH =

ppm = parts per million

TDS = total dissolved solids

value indicating acidity or alkalinity of a liquid
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Table 5.14-5
Daily and Annual Water Flows

Maximum Daily® | Average Daily® | Average Annual
(1000 gal/day) (1000 gal/day) (acre-ft/year)®
Available Water Supply
Plant Water | 8,800 6,700 | 7,500
Water Requirements
Inflows
BVWSD Brackish Groundwater 7,392 6,630 7,427
Recycled Water:*
e Boiler blowdown 36 48 53
e Gasification wastewater 11 11 13
e  Sour Water Blowdown 180 180 202
e  Wastewater from Acid Gas Removal Unit 7 7 8
e  Wastewater from SO, Scrubber Unit 3 3 3
e  Wastewater from Urea Plant 258 258 289
e  Storm water 0 0 0
Subtotal Recycled Water 495 507 568
Total Inflow 7,887 7,137 7,995
Consumptive Uses
e Power Block Cooling Tower (evaporation) 2,721 2,391 2,679
e Process Block Cooling Tower (evaporation) 2,721 2,391 2,678
e ASU Cooling Tower (evaporation) 819 724 812
e Evaporative Cooler (evaporation) 75 0 0
e Demineralized Water (to Users) 1,535 1,616 1,810
e  Softener Filter Cake (solid waste removal) 4 3 3
e  ZLD Filter Cake (solid waste removal) 12 12 13
Total Consumptive Use 7,887 7,137 7,995

Source: HECA Project, 2012.

Notes:

1 Current will serve letter as provided in Appendix N-1, Water Resources Information, provides documentation for the supply
of 6,700,000 gpd on an annual basis with capacity to peak to 8,800,000 gpd.

2 The maximum daily use is based on 24 hours of full load operation during the design hottest day (115°F day/ 80°F night, 97
OF average).

3 The average daily use is 24 hours of the average of the full load use at the average monthly temperatures for every month
(65 °F average).

4 Reject water volumes listed are captured and recycled by the Project. Storm water from the site will be used when available
and are thus shown as zero values on this table.

5 The average annual use is based on 8,760 hours/year at the average daily rate, corresponding to the maximum plant capacity
factor of 100 percent.

ASU = Air Separation Unit
°F = degrees Fahrenheit

ft = feet

gal = gallon(s)

ZLD =  Zero Liquid Discharge
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Table 5.14-6
BVWSD Supply Water Quality
General Units Projected Average Projected Maximum
pH N/A 7.25 7.25
TDS Ppm 2000 4000
Total Alkalinity mg/L 238 328
Hardness mg/L 897 1,561
Calcium mg/L 300 500
Magnesium mg/L 35 75
Sodium mg/L 278 726
Potassium mg/L 2 3
Bicarbonate mg/L 250 400
Sulfate mg/L 700 1,000
Chloride mg/L 381 1,237
Nitrate-Nitrite mg/L 0.2 0.2
Arsenic mg/L 0.025 0.025
Boron mg/L 2.5 5
Fluoride mg/L 0.4 1
Silica mg/L 30 35

Source: Values for the BVWSD source water represent a composite of historical laboratory test results on elevated TDS wells

provided by BVWSD (BVWSD, 2009).

Notes:

Average of the water sample data provided by BVWSD

mg/L = milligrams per liter

N/A = notapplicable
pH =
TDS = total dissolved solids

value indicating acidity or alkalinity of a liquid
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Table 5.14-7

WKWD Supply Water Quality

WKWD Well Field South
of Project Site’

WKWD Well #1 East
of Project Site?

WKWD Well #2 East
of Project Site®

General Units Value Value Value
Conductivity pS/cm 444 N/A N/A
pH 7.98 8.4 8.1
ggrﬂjuspended ppm N/A N/A N/A
TDS ppm 294 380 459
Total Alkalinity mg/L N/A N/A N/A
Hardness mg/L 90 86 154
Calcium mg/L 33 N/A N/A
Magnesium mg/L 1.9 N/A N/A
Sodium mg/L 48 N/A N/A
Potassium mg/L N/A N/A N/A
Bicarbonate mg/L 135 N/A N/A
Sulfate mg/L 39 155 185
Chloride mg/L 35 41 55
Nitrate—Nitrite mg/L 1.59 134 18.2
Arsenic mg/L 0.00121 0.002 0.002
Boron mg/L 0.00014 N/A N/A
Fluoride mg/L 0.15 N/A N/A
Silica mg/L N/A N/A N/A
Notes:

1 Represents average water quality from WKWD’s eight groundwater wells located south of the Project Site (WKWD,

2007).

2 Represents average water quality from existing Well #1 (ESA, 2010).
3 Represents average water quality from existing Well #2 (ESA, 2010).

uS/cm
<
CaCO,
mg/L
N/A
ppm
pH
TDS

microSiemens per centimeter
less than

calcium carbonate
milligrams per liter
not available

parts per million
value indicating acidity or alkalinity of a liquid
total dissolved solids
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Table 5.14-8

Estimated Construction Water Use

Estimated Daily

Estimated Water Use (acre-feet)

Average Use by Estimated Daily Average
Construction Construction Phase | Over Construction Monthly Average
Phase Duration Period 12-Month Period Over Construction
Activity (gpd) (months) (gpd) Maximum Use Period
Project Site (453 acres)
Early Works
e Initial Grading of Entire Site 24,000 2
e Dust Control
Site Preparation
e Underground
e Excavation/Backfill/Compaction 14,000 °
e Dust Control
Ongoing Day-to-Day Construction
e Foundations
«  Backfill 12,000 26 11,800 12 10
e Compaction
e Dust Control
e Road Cleaning
Finishing Stage
e Finish Grading and Paving
e Landscaping 8,000 4
e Construction Cleanup
e Demobilization Dust Control
Hydrotest—Plant Equipment and Piping 5,600 5
Linear Construction
Trenching 900 6
Horizontal Directional Drilling 2,300 3 2,000 15 N/A
Hydrotest — Linears 2,000 6

Source: HECA Project, 2012.
Notes:

1
gpd = gallons per day
N/A = not applicable

Daily average use after the first 12 months of construction, including construction of linears, is estimated at 10,000 gpd.
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Table 5.14-9

Summary of LORS—Water Resources

LORS

Applicability

Conformance and Timing

Federal

CWA 8402; 33 USC
§1342; 40 CFR
Parts 110, 112, 116

Requires NPDES permits for
construction and industrial storm water
discharges. Requires preparation of an
SWPPP and Monitoring Program.

Project proposes to retain and re-use
industrial storm water discharge. As such,
the Project would comply with the zero
discharge exemption under the NPDES
industrial storm water permit. NOI for
coverage under NPDES construction storm
water permit will be filed prior to
construction and Project operation. An
SWPPP will also be prepared for
construction activity.

CWA 8311; 33 USC
81342; 40 CFR
Parts 122-136

Requires reporting of any prohibited
discharge of oil or hazardous substance.

The Project will conform by proper
management of oils and hazardous
substances both during construction and
operation.

State

CWC §13552.6

Use of potable domestic water for
cooling towers is unreasonable use if
suitable recycled water is available.

Project has determined that brackish
groundwater is feasibly available in the
vicinity of the Project Site at this time and
will be used for cooling tower make-up.

California Constitution
Article 10 §2

Avoid the waste or unreasonable uses of
water. Regulates methods of use and
diversion of water.

Project includes appropriate water
conservation measures, both during
construction and operation (e.g., ZLD). The
Project will comply with this requirement as
well as SWRCB Resolution No. 75-58.

SWRCB, Resolution
No. 75-58

Addresses sources and use of cooling
water supplies for power plants which
depend on inland waters for cooling and
in areas subject to general water
shortages.

Project has determined that brackish water
is feasibly available at the site at this time
and will be used for cooling water supply.

Porter-Cologne Water
Quality Act of 1972;
CWC §13000-14957,
Division 7, Water

Quality

Requires state and RWQCBs to adopt
water quality initiatives to protect state
waters. Those criteria include
identification of beneficial uses, and
narrative and numerical water quality
standards.

Project will conform to applicable state
water standards, both qualitative and
quantitative, prior to Project operation. Use
of brackish groundwater for industrial
supply is consistent with designated
beneficial use.

5.14-56
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Table 5.14-9

Summary of LORS—Water Resources (Continued)

LORS

Applicability

Conformance and Timing

Title 22, CCR

Addresses the use of recycled water for
cooling equipment.

Project proposes to use treated brackish
groundwater for cooling tower make-up.
Sufficient quantities of recycled water
supply are not available. Project proposes
to recycle cooling tower circulation water
and process condensate from gasification to
the maximum extent practicable. The
Project uses ZLD technology to recycle
plant wastewater to the maximum extent
possible.

The Safe Drinking Water
and Toxic Enforcement
Act of 1986 (proposition
65), Health and Safety
Code 25241.5 et seq.

Prohibits the discharge or release of
chemicals known to cause cancer or
reproductive toxicity into drinking water
sources.

Project will conform to all state water
quality standards, both qualitative and
quantitative.

CWOC Section 461

Encourages the conservation of water
resources and the maximum reuse of
wastewater, particularly in areas where
water is in short supply.

Project proposes to use treated brackish
groundwater for cooling tower make-up.
The Project uses ZLD technology to recycle
plant wastewater to the maximum extent
possible. Project proposes to recycle
cooling tower circulation water and process
condensate from gasification to the
maximum extent practicable.

California Public
Resources Code
§25523(a); 20 CCR
881752, 1752.5, 2300~
2309, and Chapter 2
Subchapter 5, Article 1,
Appendix B, Part (1)

The code provides for the inclusion of
requirements in the CEC’s decision on
an AFC to assure protection of
environmental quality and requires
submission of information to the CEC
concerning proposed water resources
and water quality protection.

The Project will comply with the
requirements of the CEC to assure
protection of water resources.

CWC §813271-13272;
23 CCR §8§2250-2260

Reporting of releases of reportable
quantities of hazardous substances or
sewage and releases of specified
quantities of oil or petroleum products.

Project will conform to all state water
quality standards, both qualitative and
quantitative.

CWC § 13260-13269;
23 CCR Chapter 9

Requires the filing of a Report of Waste
Discharge (ROWD) and provides for the
issuance of WDRs with respect to the
discharge of any waste that can affect
the quality of the waters of the state.

An NOI will be filed for coverage under the
NPDES General Construction Permit.
Otherwise, there will be no discharges to
waters of the state.

CEQA, Public Resources
Code §21000 et seq;
CEQA Guidelines, 14
CCR 815000 et seq.;
Appendix G

The CEQA Guidelines (Appendix G)
contain definitions of projects which can
be considered to cause significant
impacts to water resources.

The Project will comply with the
requirements of the CEC to assure
protection of water resources.
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Table 5.14-9

Summary of LORS—Water Resources (Continued)

LORS

Applicability

Conformance and Timing

Local

Kern County General
Plan—Land Use
Element: Resource
Goals, Objectives, and
Policies

Policy LU 1.9.11

Minimize the alteration of natural
drainage areas. Require development
plans to include necessary mitigation to
stabilize runoff and silt deposition
through use of grading and flood
protection ordinances.

The Project will implement BMPs,
including erosion control measures and will
comply with the Kern County Grading
Ordinance 17.28.

Kern County General
Plan—Land Use
Element: Resource
Goals, Objectives, and
Policies

Policy LU 1.9.20

Avreas along rivers and streams will be
conserved where feasible to enhance
drainage, flood control, recreation, and
other beneficial uses while
acknowledging existing land use
patterns.

The Project will not impact canal levees and
will not discharge into the canals. The
Project Site is not located in a floodplain.
The Project will not increase storm water
runoff off site and therefore will not
contribute to off-site flooding.

Kern County General
Plan—Land Use
Element: Resource
Goals, Objectives, and
Policies

Policy LU 1.10.6.34

Ensure that adequate water storage,
treatment, and transmission facilities are
constructed concurrently with Plan.

The Project includes water supply pipelines,
storage tanks and water treatment facilities.

Kern County General
Plan—Land Use
Element: Resource
Goals, Objectives, and
Policies

Policy Public Facilities
and Services-Policy
1.45

Ensure that adequate supplies of quality
(appropriate for intended use) water are
available to industrial users.

BVWSD will provide the Project with
brackish water for process uses.

Kern County General
Plan—Land Use
Element: Resource
Goals, Objectives, and
Policies

Policy Public Facilities
and Services-Policy
1.4.6

Provide a healthful and sanitary means
of collecting, treating, and disposing of
sewage and refuse.

The Project will have an on-site septic
system constructed, designed and operated
in accordance with Kern County and
RWQCB requirements.

Kern County Zoning
Ordinance 14.08

Provides standards and requirements for
the design, construction, reconstruction,
abandonment, and destruction of wells.
The administering agency for the above
authority is Kern County.

Any existing on-site wells will be
abandoned or destroyed in accordance with
Kern County requirements.
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Table 5.14-9

Summary of LORS—Water Resources (Continued)

LORS

Applicability

Conformance and Timing

Kern County Zoning
Ordinance 17.28

Sets forth rules and regulations to
control excavation, grading and
earthwork construction, including fills
and embankments; establishes the
administrative procedure for issuance of
permits; and provides for approval of
plans and inspection of grading
construction.

The Project will obtain a grading permit.

Kern County Zoning
Ordinance 17.48

Restricts or prohibits uses which are
dangerous to health, safety, and property
loss due to water or erosion hazards, or
which result in damaging increases in
erosion or in flood heights or velocities;
requires that uses vulnerable to floods,
including facilities which serve such
uses, be protected against flood damage
at the time of initial construction;
controls the alteration of natural
floodplains, stream channels, and natural
protective barriers, which help
accommodate or channel flood waters;
controls filling, grading, dredging, and
other development which may increase
flood damage; and prevents or regulates
the construction of flood barriers which
will unnaturally divert flood waters or
which may increase flood hazards in
other areas.

The Project is not in a floodplain and will
not increase storm water discharges off site.

The CO, pipeline crossing at the Kern River
Flood Channel will be constructed using the
HDD method and will not impede flood
flows or impact floodplains.

Notes:
CCR
CEC
CEQA
CFR
CO,
CWA
CwWC
HECA
LORS
N/A
NOI
NPDES
RWQCB
SWPPP
SWRCB
usC

California Code of Regulations

California Energy Commission

California Environmental Quality Act of 1970
Code of Federal Regulations

carbon dioxide

Clean Water Act

California Water Code

Hydrogen Energy California

laws, ordinances, regulations, and standards
not applicable

Notice of Intent

National Pollutant Discharge Elimination System
Regional Water Quality Control Board

storm water pollution prevention plan

State Water Resources Control Board

United States Code

R:\12 HECA\AFC Amd\5_14 Water.docx
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SECTIONFIVE

Environmental Information

Table 5.14-10
Agency Contacts
Agency Contact Title Telephone
California Regional Water Quality Doug Patteson Senior Water (559) 445-5146
Control Board, Central Valley Region Resource Control
1685 E Street Engineer
Fresno, CA 93706
West Kern Water District J.D. Bramlet Director of (661) 763-3151
800 Kern Street Operations
PB Box 1105
Taft, CA 93268
Buena Vista Water Storage District Dan Bartel District Manager (661) 324-1101
525 North Main Street
PO Box 756
Buttonwillow, CA 93206
URS 5.14-60 R:\12 HECA\AFC Amd\5_14 Water.docx
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CALIFORNIA
AQUEDUCT

SAN LUIS
OBISPO CO.
KERN CO

KERN COUNTY
SUBBASIN BOUNDARY

BVWSD Buttonwillow
Service Area

PROJECT

BAKERSFIELD
@

Project
Location

Note:

The subbasins shown are bounded by distinct
structural highs due to folding and faulting as
developed by KCWA (1991). These subbasins
may contain isolated or partially isolated
hydrologeologic systems.

Source: Kern County Water Agency, 1991

Subbasin Boundaries:

=— — — BVWSD Buttonwillow Service Area

—— —— — Kern County Subbasin Boundary

between subbasins is more likely)

= Prominent, continuous structural highs

= = mmm  LOw areas, along boundaries (where communication

7
1 MILE (APPROX.)

GROUNDWATER SUBBASINS
IN KERN COUNTY

April 2012
28068052

Hydrogen Energy California (HECA)
Kern County, California
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Greater proportion of sand
or coarser-grained material

Proportion of
coarse-grained
material decreases
with depth
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Notes:

1. Well log is for Mobil-Gulf-Tupman-USL

#1-10 located in T28S-R23E-10N.

2. Depths are in feet below ground surface.

EXAMPLE GEOPHYSICAL LOG

April 2012
28068052

Hydrogen Energy California (HECA)
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FROM UREA PLANT

BRACKISH WATER S : Z

FROM BVWSD

POTABLE WATER S ;Z

FROM OFFSITE SUPPLY

UTILITY

WATER USERS

RAW WATER & WASTE WATER

TREATMENT UNIT

EVAP/ORIFT
CT BLOWDOWN AIR_SEPARATION UNIT
COOLING TOWER
EVAP BLOWDOWN
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PROCESS AND POWER BLOCK
COOLING TOWER BLOWDOWN
TREATMENT UNIT
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'COOLING TOWER BLOWDOWN
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CT BYPASS
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B EDI REJECT
A
A
EDI W DEMIN WATER
»| SERVICE ION EXCHANGE
UNIT TO USERS
5
&%
a
3
PEAK POWER PEAK POWER
STREAM
DESCRIPTION PRODUCTION AT PRODUCTION AT
No. AVG HIGH AMBIENT AVG AMBIENT
TEMPERATURE (97°F) | TEMPERATURE (65°F)
(GPM) (GPM)
1 RAW WATER 5,133 4,604
2 SOFTENER FILTER CAKE 3 2
3 PROCESS & POWER BLOCK CT EVAP & DRIFT 3,779 3,321
4 ASU CT EVAP & DRIFT 569 503
5 EVAP COOLER EVAPORATION 52 0
6 ZLD FILTER CAKE 8 8
7 DEMIN WATER 1,066 1,122
8 BOILER BLOWDOWN 25 33
9 GASIFICATION WASTE WATER 8 8
10 SOUR WATER SY STEM WASTEWATER 125 125
11 ACID GAS REMOVAL UNIT WASTE WATER 5 5
12 SO2 SCRUBBER UNIT WASTEWATER 2 2
13 UREA UNIT WASTEWATER 179 179
14 CLEAN STORM WATER NNF NNF
15 POTABLE WATER 75 75

Source:

Fluor; HECA-SCS, 2012 AFC Update; Mass Water Balance Peak Flows for Avg High Temperature and Avg Ambient Temperature;
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5.15 Geological Hazards and Resources

5.15 GEOLOGICAL HAZARDS AND RESOURCES

Hydrogen Energy California LLC (HECA LLC) is proposing an Integrated Gasification
Combined Cycle (IGCC) polygeneration project (HECA or Project). The Project will gasify a
fuel blend of 75 percent coal and 25 percent petroleum coke (petcoke) to produce synthesis gas
(syngas). Syngas produced via gasification will be purified to hydrogen-rich fuel, and used to
generate a nominal 300 megawatts (MW) of low-carbon baseload electricity in a Combined
Cycle Power Block, low-carbon nitrogen-based products in an integrated Manufacturing
Complex, and carbon dioxide (CO,) for use in enhanced oil recovery (EOR). CO, from HECA
will be transported by pipeline for use in EOR in the adjacent Elk Hills Oil Field (EHOF), which
is owned and operated by Occidental of Elk Hills, Inc. (OEHI). The EOR process results in
sequestration (storage) of the CO,.

Terms used throughout this section are defined as follows:

e Project or HECA. The HECA IGCC electrical generation facility, low-carbon nitrogen-
based products Manufacturing Complex, and associated equipment and processes, including
its linear facilities.

e Project Site or HECA Project Site. The 453-acre parcel of land on which the HECA IGCC
electrical generation facility, low-carbon nitrogen-based products Manufacturing Complex,
and associated equipment and processes (excluding off-site portions of linear facilities), will
be located.

e OEHI Project. The use of CO; for EOR at the EHOF and resulting sequestration, including
the CO; pipeline, EOR processing facility, and associated equipment.

e OEHI Project Site. The portion of land within the EHOF on which the OEHI Project will
be located and where the CO, produced by HECA will be used for EOR and resulting
sequestration.

e Controlled Area. The 653 acres of land adjacent to the Project Site over which HECA will
control access and future land uses.

This introduction provides brief descriptions of both the Project and the OEHI Project.
Additional HECA Project description details are provided in Section 2.0. Additional OEHI
Project description details are provided in Appendix A of this Application for Certification
(AFC) Amendment.

HECA Project Linear Facilities

The HECA Project includes the following linear facilities, which extend off the Project Site (see
Figure 2-7, Project Location Map):

e Electrical transmission line. An approximately 2-mile-long electrical transmission line will
interconnect the Project to a future Pacific Gas and Electric Company (PG&E) switching
station east of the Project Site.
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e Natural gas supply pipeline. An approximately 13-mile-long natural gas interconnection
will be made with PG&E natural gas pipelines located north of the Project Site.

e Water supply pipelines and wells. An approximately 15-mile-long process water supply
line and up to five new groundwater wells will be installed by the Buena Vista Water Storage
District (BVWSD) to supply brackish groundwater from northwest of the Project Site. An
approximately 1-mile-long water supply line from the West Kern Water District (WKWD)
east of the Project Site will provide potable water.

e Coal transportation. HECA is considering two alternatives for transporting coal to the
Project Site:

— Alternative 1, rail transportation. An approximately 5-mile-long new industrial
railroad spur that will connect the Project Site to the existing San Joaquin Valley Railroad
(SJVRR) Buttonwillow railroad line, north of the Project Site. This railroad spur will
also be used to transport some HECA products to market.

— Alternative 2, truck transportation. An approximately 27-mile-long truck transport
route via existing roads from an existing coal transloading facility northeast of the Project
Site. This alternative was presented in the 2009 Revised AFC.

OEHI Project

OEHI will be installing the CO, pipeline from the Project Site to the EHOF, as well as installing
the EOR Processing Facility, including any associated wells and pipelines needed in the EHOF
for CO, EOR and sequestration. The following is a brief description of the OEHI Project, which
is described in more detail in Appendix A of this AFC Amendment:

e« CO;, EOR Processing Facility. The CO, EOR Processing Facility and 13 satellites are
expected to occupy approximately 136 acres within the EHOF. The facility will use 720
producing and injection wells: 570 existing wells and 150 new well installations.
Approximately 652 miles of new pipeline will also be installed in the EHOF.

e CO; pipeline. An approximately 3-mile-long CO; pipeline will transfer the CO, from the
HECA Project Site south to the OEHI CO, EOR Processing Facility.

Identification of geologic hazards and mineral resources is based on published literature and the
Project Site geotechnical investigation (URS, 2009). Regarding geologic resources, evaluations
of impact significance are based on the type and the proximity of the resource to the Project.
Recommendations are provided for mitigation of geologic hazards and geotechnical issues at the
Project. Figures are located at the end of this section.

The information provided in this section is based on a review of published geologic and mineral
resource references.

Additional information related specifically to the OEHI Project is contained Appendix A-1 to
this AFC Amendment, Section 4.6, Geology and Soils.
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5.15.1 Affected Environment

5.15.1.1 Regional Stratigraphy

The Project is located in the Great Valley Geomorphic Province of California (CGS, 2002a).
The Great Valley is an alluvial plain about 50 miles wide and 400 miles long in the central part
of California. Its northern part is the Sacramento Valley, drained by the Sacramento River; and
its southern part is the San Joaquin Valley, drained by the San Joaquin River. The Great Valley
is a trough in which sediments have been deposited almost continuously since the Jurassic period
(about 160 million years ago).

The southern portion of the Great Valley Province is characterized as being a nearly flat-
surfaced, north-trending, asymmetric trough bounded by the Coast Range to the west and Sierra
Nevada Mountains to the east. Tertiary rocks, which were deposited nearly continuously from
Cretaceous to Pleistocene time (1.6 to 65 million years ago), are largely of marine origin and
underlie a relatively thin cover of Quaternary alluvium. The Tertiary rocks overlie Jurassic-
Cretaceous marine sedimentary rocks along the western side of the valley. Northwest-trending
anticlines in the Tertiary strata are reflected by the gas and oil fields and by low hills in the
valleys.

5.15.1.2 Local Geology

The Project is located along the northeastern face of the Elk Hills, which are the surface
manifestation of an anticlinal uplift along the western side of the San Joaquin Valley. The Elk
Hills are composed of sands, conglomerates, mudstones, and shales derived from the Coast
Ranges to the west. The Elk Hills are being dissected by numerous streams that redeposit the
eroded materials on an apron of small coalescing fans along the northeastern flank of the hills,
which abut the much larger Kern River fan to the north.

As shown on Figure 5.15-1, Regional Geologic Map of Project, and Figure 5.15-2, Project Site
Geologic Map, surficial deposits at the Project and Project Site have been described as
Quaternary age (less than 1.6 million years old) alluvial gravel and sand of valley areas (Q); and
bedrock at the surface and underlying alluvium consisting of Pliocene- to Pleistocene-age
(11,000 to 5.3 million years old) Tulare Formation (QPc) that consists of alternating beds of
sandstone and mudstone (Dibblee, 2005). According to Dibblee (2005) these deposits are
stream-laid, weakly indurated pebble gravels, sands, and clays; they are light gray in color. The
pebbles are composed chiefly of Monterey siliceous shale and debris from bedrock in the
adjacent Temblor Range to the west.

The Project is located in the Kern County subbasin (DWR Subbasin No. 5-22.14) of the

San Joaquin Valley Groundwater Basin. Groundwater was not encountered within 60 to 100 feet
of the ground surface, based on the geotechnical borings drilled and cone penetration tests
performed at the Project Site during the subsurface investigations (URS, 2009). In the vicinity of
the Project Site, spring-time groundwater elevations based on regional data from the California
Department of Water Resources (DWR) have ranged from approximately elevation 180 to

250 above mean sea level in recent years, which corresponds to approximately 40 to 110 feet
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below grade (DWR, n.d.). For additional information regarding groundwater conditions, see
Section 5.14, Water Resources.

The linear facilities (electrical transmission line, natural gas pipeline, water supply pipelines, and
railroad spur) will be underlain by earth materials that are similar to those at the Project Site.

5.15.1.3 Tectonic Framework

The Project, like most of California, is in a seismically active region. A review of geologic

literature did not identify the presence of any known active or potentially active faults at the
Project Site, or crossing the Project linears. Except for an inactive fault crossed by the CO;

pipeline, Figure 5.15-1, Regional Geologic Map of Project, does not show any faults mapped
within the Project.

The closest known faults classified as active by the State of California Geological Survey (CGS)
are the San Andreas Fault, located, using Blake (2000), approximately 21 miles to the west; the
White Wolf Fault, located approximately 23 miles to the southeast; and the Pleito Thrust, located
approximately 27 miles south of the Project Site. These faults are shown on Figure 5.15-3,
Regional Fault Map—Major Faults of Southern California.

5.15.1.4 Historic Seismic Events—Southern California

The most significant recorded seismic events of Southern California in terms of their location
and magnitude (relative to the Project Site) are summarized in Table 5.15-1, Significant
Recorded Seismic Events in Southern California.

The largest-magnitude earthquake recorded in Southern California was a magnitude 7.9 along
the San Andreas Fault at Fort Tejon on January 9, 1857. Figure 5.15-4, Epicentral Location of
Major Earthquakes in Southern California, presents the location of the epicenters of recorded
seismic events greater than magnitude 3.0 since 1735.

Naturally occurring seismic events on the order of magnitude 6 and smaller, even if located in
the immediate area of the field, should not cause significant damage to the Project or wells in
EHOF.

There is no history of induced seismicity at EHOF, and the chance of Project-induced seismicity
is viewed as remote. In the unlikely event of Project-induced seismicity, the magnitude of the
seismic event would be less than a magnitude 4, considering the geologic setting, areal extent,
and depth of proposed operations, as well as anticipated pressure and stress changes (Terralog
Technologies, 2008). Seismic events of magnitude 4 may be felt in the immediate area but
would not cause structural damage to buildings or facilities.

Any potential induced seismicity is at least an order of magnitude smaller than natural seismicity
hazards for the area.
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5.15.1.5 Geologic Hazards

Geologic hazards that are known to be present in portions of California and that could potentially
affect the Project Site or the linear facilities are described in the following paragraphs. The
primary geologic hazards at the Project (Project Site and linear facilities) include ground motion
from a seismic event and the potential for expansive soils due to high clay content in surface
soils. The identified geologic hazards are considered less than significant with the proposed
mitigation. A complete listing of potential geologic hazards, likelihood of occurrence, and
potential impacts at the Project are discussed in further detail below.

Surface Rupture

Primary ground rupture is defined as the surface displacement that occurs along the surface trace
of the causative fault during an earthquake. Ground rupture can occur along known pre-existing
faults, unknown pre-existing faults, or new faults that develop as a result of a seismic event.

According to the California Department of Conservation, Division of Mines and Geology
(CDMG, 1997; Hart and Bryant, 1997), the Project is not located in an Alquist—Priolo
Earthquake Fault Zone. Based on a review of available geologic data, no surface traces of active
faults pass through the Project. Therefore, the potential for primary ground rupture at the Project
is considered to be low. Consequently, potential impacts from a primary ground rupture will be
less than significant.

Seismic Ground Shaking

The Project Site as well as off-site linears are susceptible to ground shaking generated during
earthquakes on nearby faults. The intensity of ground shaking, or strong ground motion, is
dependent upon the distance of the fault to the Project, the magnitude of the earthquake, and the
underlying soil conditions. This hazard can be mitigated by designing and constructing
structures and buildings in conformance with current building codes and engineering practices.
With the implementation of Geo-1, discussed in Section 5.15.4.1, Seismic Shaking, potential
impacts from seismic shaking will be less than significant.

Liquefaction

Liquefaction is a process in which soil grains in a saturated sandy deposit lose contact because of
earthquakes or other sources of ground shaking. The soil deposit temporarily behaves as a
viscous fluid; pore pressures rise; and the strength of the deposit is greatly diminished.
Liquefaction is often accompanied by sand boils, lateral spreading, and post-liquefaction
settlement as the pore pressures dissipate. Liquefiable soils typically consist of cohesionless
sands and silts that are loose to medium-dense, and saturated.

Based upon the findings of the URS (2009) geotechnical investigation, the potential for
liquefaction to occur and impact the Project Site is low to nil. As a result, impacts will be less
than significant. The Project linears may require additional evaluation during detailed design.
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Seismically Induced Dry Sand Settlement

The presence of loose, unsaturated granular soil layers could result in some seismically induced
settlement that will need to be taken into account during foundation design. The potential for
seismically induced settlement for the Project Site was evaluated by URS (2009). In general,
seismically induced settlement could occur within the susceptible native, loose to medium-dense
sandy soils in the upper 50 feet. However, remedial grading and design can reduce the impact of
seismically induced dry sand settlement to less than significant. The Project linears may require
additional evaluation during detailed design. With the implementation of Geo-2, discussed in
Section 5.15.4.3, Seismically Induced Dry Sand Settlement, impacts will be less than significant.

Subsidence

Subsidence ground failure can be aggravated by several causes, including ground shaking and
withdrawal of large volumes of fluids from underground reservoirs, and also by the addition of
surface water to certain types of soils (hydro-compaction). According to the Kern County
General Plan Safety Element (2009), the Project Site, as well as the linears, is not in an area
mapped as having measured land subsidence or hydro-compaction; therefore, it is unlikely that
subsidence will occur at the Project Site or along the linears. As a result, potential impacts will
be less than significant.

Flooding

According to Figure 14 of the Kern County General Plan Safety Element (Kern County, 2009),
the Project Site is not in an area identified as having flood hazards or shallow groundwater. The
CO; pipeline extending to the south of the Project Site will cross a flood hazard zone associated
with the Kern River Flood Control Canal. None of the other Project linears crosses through
designated flood hazard zones.

Provided with proper drainage design, the Project Site is not likely to experience flooding. As a
result, impacts will be less than significant.

Tsunamis

A tsunami is a great sea wave, commonly called a tidal wave, produced by a significant undersea
disturbance such as tectonic displacement of the sea floor associated with large, shallow
earthquakes. The Project is situated more than 200 feet above sea level. As such, the Project
Site and associated linears are not subject to tsunamis. As a result, impacts will be less than
significant.

Seiches

A wave created by an earthquake shaking in an enclosed body of water is called a seiche. The
potential for a seiche to occur is related to the natural frequency of vibration of the body of
water, as well as to the predominant frequencies of vibration in the seismic event. Seiches at the
Project are highly unlikely due to the absence of lakes or large bodies of water in the immediate
area. As a result, impacts will be less than significant.
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Volcanic Hazards

No centers of potential volcanic activity occur within hundreds of miles of the Project. Volcanic
hazards, such as lava flows and ash falls, are therefore not anticipated to present a hazard. As a
result, impacts will be less than significant.

Landslides and Lateral Spreading

Landsliding and lateral spreading are often triggered by earthquakes and usually occur in areas of
moderate to high relief, weak soil or rock strength, and high groundwater. The Project Site is in
an area of low relief. Therefore, the potential for localized landslides or lateral spreading to or
occurring within the Project Site is generally low. However, man-made excavations and fills to
construct the Project’s existing drainage system consist of un-engineered soils with weak soil
strength. These un-engineered fill slopes have a medium potential for landsliding and lateral
spreading. The CO, pipeline that will extend south of the Project Site will traverse areas of
moderate relief. The Project slopes and CO; pipeline will require slope stability evaluation,
which will be provided by a design-level geotechnical investigation. With the implementation of
Geo-3, discussed in Section 5.15.4.7, Landslides and Lateral-Spreading Hazards, impacts will be
less than significant.

Expansive Soils

Expansive soils are fine-grained soils (generally high-plasticity clays) that can undergo a
significant increase in volume with an increase in water content, and a significant decrease in
volume with a decrease in water content. Changes in the water content of a highly expansive soil
can result in severe distress to structures constructed upon the soil.

The subsurface investigation (URS, 2009) indicates that the surficial soils at the Project Site are
fine-grained soils comprised predominantly of clays and silty clays. The Project Site clays have
high plasticity and highly organic soils with remnants of vegetations from past and current
agricultural use. In general, these upper soils possess relatively high moisture contents and are
unsuitable for direct support of shallow foundations or new engineered fills. With the
implementation of Geo-4, discussed in Section 5.15.4.8, Expansive Soils, impacts will be less
than significant.

5.15.1.6  Geologic Resources

Geologic resources of recreational, commercial, or scientific value in the Project vicinity that
could be affected include oil and gas reserves. The Project is not located over mines, aggregate
deposits, or mineral deposits; no known scientific or recreational geologic resources were
identified in the vicinity of the Project, based on published information (CDMG, 1962, Mines
and Mineral Resources of Kern County California, Plate 1). Department of Conservation,
Division of Qil, Gas, and Geothermal Resources (DOGGR) Map 421 identifies a plugged and
abandoned dry hole (Quintana Production Co. “Union-Gamay” 56X-10) drilled at the Project
Site (DOGGR, n.d.). The well drilled on the Project Site did not encounter petroleum.
Therefore, the likelihood of petroleum reserves below the Project Site is unlikely.
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The CO;, pipeline passes through the Elk Hills, North Coles Levee, South Coles Levee petroleum
fields; and the Bowerbank natural gas field. Construction of the pipeline through these
petroleum fields is not likely to prevent recovery of the resources, and injection of CO; into the
EHOF is designed to enhance recovery of those deposits while sequestering the CO,.

As a result, the negative impacts on geologic resources will be less than significant.
5.15.2 Environmental Consequences

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

5.15.2.1 Construction-Related Impacts

Construction-related impacts on the geologic or mineral resources primarily involve grading
operations and operations for foundation support. The Project Site slopes and temporary
construction slopes and excavations should be properly designed to be stable. Project
development is not anticipated to result in significant adverse impacts on geologic or mineral
resources. Potentially significant impacts by geologic conditions on construction are not
anticipated. With implementation of the mitigation measures outlined in Section 5.15.4,
Mitigation Measures, impacts on Project construction by the geologic environment will be
reduced to less-than-significant levels. There will be no significant impacts on the geologic
environment resulting from construction of the Project linears.

5.15.2.2 Operation-Related Impacts

No significant adverse impacts on geologic resources have been identified as a result of
operation. Potential impacts of geologic hazards on the Project and ancillary facility operations
include seismic shaking. With implementation of the measures outlined in Section 5.15.4,
Mitigation Measures, impacts on Project operations from geologic hazards will be reduced to a
less-than-significant level.

There will be no significant impacts on the geologic environment resulting from operation of the
Project linears.

5.15.2.3  OEHI Project Impacts

According to the analysis contained in Appendix A-1, Section 4.6, Geology and Soils, with
implementation of identified mitigation measures, construction and operation of the OEHI
Project would not result in significant adverse impacts on geologic resources and impacts on
OEHI Project operations from geologic hazards will be reduced to a less-than-significant level.

5.15.3 Cumulative Impacts Analyses

Under certain circumstances, CEQA requires consideration of a project’s cumulative impacts
(CEQA Guidelines Section 15130). A “cumulative impact” consists of an impact which is
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created as a result of the combination of the project under review together with other projects
causing related impacts (CEQA Guidelines Section 15355). CEQA requires a discussion of the
cumulative impacts of a project when the project’s incremental effect is cumulatively
considerable (CEQA Guidelines Section 15130[a]). “Cumulatively considerable” means that the
incremental effects of an individual project are significant when viewed in connection with the
effects of past projects, the effects of other current projects, and the effects of probable future
projects (CEQA Guidelines Section 15065 [b][3]).

When the combined cumulative impact associated with a project’s incremental effect and the
effects of other projects is not significant, further discussion of the cumulative impact is not
necessary (CEQA Guidelines Section 15130[a]). It is also possible that a project’s contribution
to a significant cumulative impact is less than cumulatively considerable and thus not significant
(CEQA Guidelines Section 15130[a]).

The discussion of cumulative impacts should reflect the severity of the impacts and their
likelihood of occurrence, but the discussion need not provide as great a level of detail as is
provided for the effects attributable to the project under consideration (CEQA Guidelines
Section 15130[b]). The discussion should be guided by standards of practicality and
reasonableness (CEQA Guidelines Section 15130[b]).

A cumulative impact analysis starts with a list of past, present, and probable future projects
within a defined geographical scope with the potential to produce related or cumulative impacts
(CEQA Guidelines Section 15130[b]). Factors to consider when determining whether to include
a related project include the nature of the environmental resource being examined, the location of
the project, and its type (CEQA Guidelines Section 15130[b]). For purposes of this AFC
Amendment, Kern County was contacted to obtain a list of related projects, which is contained in
Appendix I. Depending on its location and type, not every project on this list is necessarily
relevant to the cumulative impact analysis for each environmental topic.

For purposes of geological hazards and resources, it was determined that none of the projects
was relevant for the cumulative impact analysis.

Cumulative impacts on the geologic resources at the Project are considered to be negligible.

According to the analysis contained in Appendix A-1, Section 4.6, Geology and Soils,
construction and operation of the OEHI Project would not result in significant cumulative
adverse impacts to geologic resources.

5.15.4 Mitigation Measures

5.15.4.1 Seismic Shaking

The potential exists for ground shaking from a variety of nearby sources, including the San
Andreas Fault.
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e Geo-1. Project facilities will be designed in accordance with the seismic design criteria of
applicable building codes. Seismic design criteria will be provided either by codes or a
design-level geotechnical investigation.

5.15.4.2 Liquefaction

No liquefaction hazard exists at the Project Site, and no mitigations are suggested. In general,
mitigation of liquefaction on Project linears will be accomplished in the design of the specific
structures.

5.15.4.3 Seismically Induced Dry Sand Settlement

e Geo-2. To reduce the potential for adverse differential settlement beneath heavily loaded,
settlement-sensitive structures, removal of the susceptible soils and replacement with
engineered fill have been recommended for structures that will be founded on shallow
foundations. Alternatively, deep foundations (driven piles) have been recommended.
Settlement design criteria can be provided by a design-level geotechnical investigation.

5.15.4.4 Subsidence

Subsidence at the Project Site is not considered to be a significant hazard, and no mitigations are
needed.

5.15.45 Flooding

Flooding at the Project Site is not considered to be a significant hazard, and no mitigations are
needed.

5.15.4.6 Tsunamis, Seiches, and Volcanic Hazards

Tsunamis, seiches, and volcanic hazards are not present in the Project area, and no mitigations
are needed.

5.15.4.7 Landslides and Lateral-Spreading Hazards

e (Geo-3. To reduce the potential for landslides and lateral spreading, Project Site slopes that
may be susceptible will be designed to mitigate these potential hazards. Mitigation will
include removal of the susceptible soils and replacement with engineered fill or reducing the
hazard by elimination of Project Site slopes. Slope stability design criteria will be provided
by a design-level geotechnical investigation.

5.15.4.8 Expansive Soils

e Geo-4. To reduce the potential for adverse expansion potential beneath Project Site
improvements, removal of the susceptible soils and replacement with engineered fill have
been recommended, as appropriate. Expansive soil design criteria can be provided by a
design-level geotechnical investigation.
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5.15.4.9 Geologic Resources

There are no significant adverse impacts on geologic resources; therefore, no mitigations are
needed.

5.15.5 Laws, Ordinances, Regulations, and Standards

The Project will be constructed and operated in accordance with all laws, ordinances, regulations,
and standards (LORS) applicable to geologic hazards and resources discussed below and
summarized in Table 5.15-2, Summary of LORS—Geological Hazards.

5.15.5.1 Federal

There are no federal LORS for geological hazards and resources or for grading and erosion
control.

5.155.2 State
California Public Resources Code (PRC) 25523(a), 20 CCR § 1252 (b) and (c)

None of the Project components are located in or cross an Alquist—Priolo earthquake zone;
therefore, the Project will not be subject to requirements for construction within an earthquake
fault zone.

California Building Code

The 2010 edition of the California Building Code (CBC) is based on the International Building
Code (IBC) 2009 edition, with revisions specifically tailored to geologic hazards in California.

e Chapter 16: Structural Design Requirements, Division IV Earthquake Design

This section requires that structural designs be based on geologic information for seismic
parameters, soil characteristics, and site geology.

o Chapter 18: Foundations and Retaining Walls, Division | and IlI

Division | sets requirements for excavations and fills, foundations, and retaining structures
with regard to expansive soils, subgrade bearing capacity, and seismic parameters. It also
addresses waterproofing and damp-proofing foundations. In Seismic Zones 3 and 4, as
defined by the Uniform Building Code (UBC), liquefaction potential at the site should be
evaluated. Division Ill contains requirements for mitigating effects of expansive soils for
slab-on-grade foundations.

e Chapter 33: Site Work, Demolition and Construction

These sections establish rules and regulations for construction of cut-and-fill slopes, fill
placement for structural support, and slope setbacks for foundations.
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California Environmental Quality Act of 1970

The California Energy Commission (CEC) will be the lead agency for rules and regulations to
implement the California Environmental Quality Act (CEQA). Appendix G, Section VI, of the
CEQA guidelines contains the geologic hazards and resources related to the Project.

5.155.3 Local
Kern County General Plan, Chapter 4, Safety Element

The Safety Element of the Kern County General Plan provides an implementation program to
reduce the threat of seismic and public safety hazards in unincorporated areas of Kern County.

The Project will comply with all Seismic/Geologic Hazard Elements of the Kern County General
Plan. No active faults will be crossed by the Project linears.

The county will review the geologic information and geotechnical recommendations presented in
design-level geotechnical reports.

5.15.6 Involved Agencies and Agency Contacts

Agencies with jurisdiction to enforce LORS related to geologic hazards and resources and the
appropriate contact person are summarized in Table 15.5-3, Involved Agencies and Agency
Contacts.

5.15.7 Permits Required and Permit Schedule
There are no applicable permits required for geologic hazards.
5.15.8 References
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Table 5.15-1
Significant Recorded Seismic Events in Southern California
Approximate Approximate Site
Distance to Earthquake Moment Acceleration at
Project Site Magnitude? Project Site®
Date Location/Event (miles [km]) (My) (9)
Jan 09, 1857 Fort Tejon 23.5[37.8] 7.9 0.242
Jul 21, 1952 Kern County 30.9 [49.8] 7.3 0.169
Jun 28, 1992 Landers 184.6 [297.0] 7.3 0.015
Oct 16, 1999 Hector Mine 183.4 [295.1] 7.1 0.010
May 19, 1940 Imperial County 285.7 [459.7] 7.0 0.003
Jan 17, 1994 Northridge 91.0 [146.5] 6.7 0.020
Feb 09, 1971 San Fernando 84.6 [136.1] 6.6 0.017
Sources: Blake, 2000; CGS, 2002a and 2007.
Notes:

! Site coordinates for Blake analysis: latitude 35.3327, longitude 119.3845.
2 CGS, 2002b, Appendix A, 2002 California Fault Parameters.

®  Attenuation relation for Blake analysis: Sadigh et al., 1997.

Acronyms and Abbreviations:

CGS = California Geological Survey

g = unit of acceleration

km = kilometers

M,, = moment magnitude scale
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Table 5.15-2

Summary of LORS—Geological Hazards

LORS

Requirements

Conformance
Section

Administering
Agency

Federal Jurisdiction

No federal LORS are applicable

State Jurisdiction

Cal PRC 25523(a),
Alquist-Priolo
Earthquake Fault Zone

N/A

5.15.5.2, State

California Energy
Commission
Facilities Siting
Division

Siting Office,
California Energy
Commission
Facilities Siting
Division
Engineering Office,
and Kern County
Building Inspection
Division

Local Jurisdiction

Kern County General
Plan/Safety Element

Minimize injuries and loss of life and
reduce property damage. Reduce
economic and social disruption resulting
from earthquakes, fire, flooding, and
other geologic hazards by assuring the
continuity of vital emergency public
services and functions.

5.15.5.3, Local

Kern County Planning
Department

CBC, Chapters 16, 18,
and 33

Codes address excavation, grading, and
earthwork construction, including
construction applicable to earthquake
safety and seismic activity.

5.15.5.3, Local

Kern County Planning
Department

Notes:

CBC = California Building Code
LORS = laws, ordinances, regulations, and standards

N/A = Not applicable

PRC = Public Resources Code
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Table 5.15-3
Involved Agencies and Agency Contacts
Agency Contact/Title Telephone
Kern County Planning Department Cheryl Casdorph, (661) 862-8600
2700 “M” Street, Suite 100 Supervising Planner
Bakersfield, CA 93301
Kern County Building Inspection Division | Charles Lackey, (661) 862-8650
2700 “M” Street, Suite 100 Director
Bakersfield, CA 93301
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5.16 Paleontological Resources

5.16 PALEONTOLOGICAL RESOURCES

Hydrogen Energy California LLC (HECA LLC) is proposing an Integrated Gasification
Combined Cycle (IGCC) polygeneration project (HECA or Project). The Project will gasify a
fuel blend of 75 percent coal and 25 percent petroleum coke (petcoke) to produce synthesis gas
(syngas). Syngas produced via gasification will be purified to hydrogen-rich fuel, and used to
generate a nominal 300 megawatts (MW) of low-carbon baseload electricity in a Combined
Cycle Power Block, low-carbon nitrogen-based products in an integrated Manufacturing
Complex, and carbon dioxide (CO,) for use in enhanced oil recovery (EOR). CO, from HECA
will be transported by pipeline for use in EOR in the adjacent Elk Hills Oil Field (EHOF), which
is owned and operated by Occidental of Elk Hills, Inc. (OEHI). The EOR process results in
sequestration (storage) of the CO,.

Terms used throughout this section are defined as follows:

e Project or HECA. The HECA IGCC electrical generation facility, low-carbon nitrogen-
based products Manufacturing Complex, and associated equipment and processes, including
its linear facilities.

e Project Site or HECA Project Site. The 453-acre parcel of land on which the HECA IGCC
electrical generation facility, low-carbon nitrogen-based products Manufacturing Complex,
and associated equipment and processes (excluding off-site portions of linear facilities), will
be located.

e OEHI Project. The use of CO, for EOR at the EHOF and resulting sequestration, including
the CO, pipeline, EOR processing facility, and associated equipment.

e OEHI Project Site. The portion of land within the EHOF on which the OEHI Project will
be located and where the CO, produced by HECA will be used for EOR and resulting
sequestration.

e Controlled Area. The 653 acres of land adjacent to the Project Site over which HECA will
control access and future land uses.

This introduction provides brief descriptions of both the Project and the OEHI Project.
Additional HECA Project description details are provided in Section 2.0. Additional OEHI
Project description details are provided in Appendix A of this Application for Certification
(AFC) Amendment.

5.16.1 HECA Project Linear Facilities

The HECA Project includes the following linear facilities, which extend off the Project Site (see
Figure 2-7, Project Location Map):

e Electrical transmission line. An approximately 2-mile-long electrical transmission line will
interconnect the Project to a future Pacific Gas and Electric Company (PG&E) switching
station east of the Project Site.
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e Natural gas supply pipeline. An approximately 13-mile-long natural gas interconnection
will be made with PG&E natural gas pipelines located north of the Project Site.

e Water supply pipelines and wells. An approximately 15-mile-long process water supply
line and up to five new groundwater wells will be installed by the Buena Vista Water Storage
District (BVWSD) to supply brackish groundwater from northwest of the Project Site. An
approximately 1-mile-long water supply line from the West Kern Water District (WKWD)
east of the Project Site will provide potable water.

e Coal transportation. HECA is considering two alternatives for transporting coal to the
Project Site:

— Alternative 1, rail transportation. An approximately 5-mile-long new industrial
railroad spur that will connect the Project Site to the existing San Joaquin Valley Railroad
(SJVRR) Buttonwillow railroad line, north of the Project Site. This railroad spur will
also be used to transport some HECA products to market.

— Alternative 2, truck transportation. An approximately 27-mile-long truck transport
route via existing roads from an existing coal transloading facility northeast of the Project
Site. This alternative was presented in the 2009 Revised AFC.

5.16.2 OEHI Project

OEHI will be installing the CO, pipeline from the Project Site to the EHOF, as well as installing
the EOR Processing Facility, including any associated wells and pipelines needed in the EHOF
for CO, EOR and sequestration. The following is a brief description of the OEHI Project, which
is described in more detail in Appendix A of this AFC Amendment:

e CO; EOR Processing Facility. The CO, EOR Processing Facility and 13 satellites are
expected to occupy approximately 136 acres within the EHOF. The facility will use 720
producing and injection wells: 570 existing wells and 150 new well installations.
Approximately 652 miles of new pipeline will also be installed in the EHOF.

e CO; pipeline. An approximately 3-mile-long CO; pipeline will transfer the CO, from the
HECA Project Site south to the OEHI CO, EOR Processing Facility.

5.16.3 Paleontological Resources Study Area

The Paleontological Resources Study Area (PRSA) evaluated in this section consists of the area
within a 1-mile radius of the 453-acre HECA Project Site, HECA linear facilities and the OEHI
CO;, pipeline north of the California Aqueduct. All of the proposed HECA linear facilities, as
well as the OEHI CO, pipeline north of the California Aqueduct, were surveyed by
PaleoResource Consultants (PRC) for paleontological resources. PRC’s confidential technical
report showing locations of fossil discoveries is provided in Appendix O. No impacts to
paleontological resources related to coal transportation Alternative 2 (truck transportation) are
expected because the coal transloading facility is an existing use and trucks would use existing
roads. Therefore, coal transportation Alternative 2 (truck transportation) is not further evaluated
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in this section. This section does address potential impacts associated with Alternative 1 (rail
transportation).

OEHI conducted the surveys for the area south of the California Aqueduct along the current CO,
pipeline alignment, as well as for the CO, EOR Processing Facility. The results of those surveys
are presented in Appendix A-1 of this AFC Amendment, Section 4.5.

5.16.4 Introduction

Paleontological resources (fossils) are the remains or traces of prehistoric animals and plants.
Fossils are important scientific and educational resources because of their use in (1) documenting
the presence and evolutionary history of particular groups of now extinct organisms,

(2) reconstructing the environments in which these organisms lived, (3) determining the relative
ages of the strata in which they occur, and (4) determining the geologic events that resulted in the
deposition of the sediments in which they were buried.

This section of the AFC Amendment summarizes the potential environmental impacts on
paleontological resources that could result from construction of the Project. This paleontological
resources inventory and impact assessment was prepared by Dr. Lanny H. Fisk, Ph.D., a
California-licensed professional geologist (PG) and Principal Paleontologist, and by Stephen J.
Blakely, Project Manager and Staff Paleontologist, both with PaleoResource Consultants (PRC).
It meets all requirements of the California Energy Commission (CEC) regulations (CEC, 2007)
and the standard measures for mitigating adverse construction-related environmental impacts on
significant paleontological resources established by the Society of Vertebrate Paleontology
(SVP, 1996 and 2010).

5.16.5 Affected Environment
5.16.5.1  Geographic Location

The Project Site is located near the unincorporated community of Tupman in western Kern
County, California (Figure 2-7) within Section 10 of Township 30 South, Range 24 East. The
site is located approximately 7 miles west of Bakersfield, California, and is near the EHOF Unit.
The center of the site is at approximately latitude 35°19'41" north and longitude 119°23'08" west.

At present, the majority of the Project Site is used for agricultural purposes, including cultivation
of cotton, alfalfa, and onions. Existing surface elevations vary from about 288 feet above mean
sea level (msl) in the southeast corner to about 285 feet above msl in the northwest corner.
Elevation along the right-of-way (ROW) of linear facilities varies greatly, from less than 300 feet
to over 900 feet.

The PRSA is located near the northern edge of the Elk Hills, which are near the western border
of the San Joaquin Valley. The San Joaquin Valley comprises roughly the southern two-thirds of
the major north-northwest-oriented synclinorium called either the Valle Grande (Clark, 1929),
Great Valley (Fenneman, 1931; Hackel, 1966), Great Interior Valley (Harradine, 1950), Great
San Joaquin Valley (Piper et al., 1939; Davis et al., 1957), or California Trough (Piper et al.,
1939). The Great Valley Physiographic Province is located between the Sierra Nevada
Physiographic Province on the east and the Coast Ranges Physiographic Province on the west
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(Jahns, 1954). The Elk Hills are approximately 17 miles long and 7 miles wide; they reach an
elevation of 1,551 feet, which is approximately 1,200 feet above the floor of the San Joaquin
Valley (Berryman, 1973).

5.16.5.2  Regional Geologic Setting

The general geology of the San Joaquin Valley has been described in some detail by Mendenhall
(1908), Mendenhall et al. (1916), Piper et al. (1939), Hoots et al. (1954), Davis et al. (1957,
1959, 1964), Davis and Hall (1959), Hoffman (1964), Croft and Wahrhaftig (1965), Hackel
(1966), Croft and Gordon (1968), Bull (1973), Page (1986), Marchand (1977), Bartow and
Marchand (1979), Marchand and Allwardt (1981), Lettis (1988), Bartow (1987, 1991), Beyer
and Bartow (1988), Callaway and Rennie (1991), and Lettis and Unruh (1991), among others.

Only a few authors have specifically described the geology in the vicinity of the unincorporated
community of Tupman or the Elk Hills, including Woodring et al. (1932), Porter (1943), Wells
(1952), Adkison (1973), Berryman (1973), Dibblee (1973), and Mabher et al. (1975). Surficial
geologic mapping of the Project vicinity has been provided at a scale of 1:1,000,000 by
Wabhrhaftig et al. (1993); at a scale of 1:750,000 by Jennings (1977); at a scale of 1:500,000 by
Mendenhall et al. (1916), Jenkins (1938), and Bartow (1987, 1991); at a scale of approximately
1:320,000 by Morton and Troxel (1962); at a scale of 1:250,000 by Smith (1964); at a scale of
1:62,500 by Dibblee (1972); at a scale of 1:31,680 by Woodring et al. (1932); and at a scale of
1:24,000 by Dibblee (2005a-f).

The information in these geologic maps and published and unpublished reports form the basis of
the following discussion. Individual maps and publications are incorporated into this section and
referenced where appropriate. For obtaining the older geological literature, the exhaustive
compilation entitled Geological Literature on the San Joaquin Valley of California by Maher

et al. (1973) was particularly helpful. The aspects of geology pertinent to this report are the
types, distribution, and age of sediments immediately underlying the Project area and their
probability of producing fossils during construction. The site-specific geology in the vicinity of
the Project is discussed separately below.

The San Joaquin Valley is a great structural depression between the westerly tilted Sierra Nevada
block on the east and the complexly folded and faulted Coast Ranges on the west. The San
Joaquin Valley is filled with a thick sequence of Mesozoic and Tertiary marine and non-marine
sediments covered by a relatively thin veneer of Quaternary alluvial sediments (Bailey, 1966).
The EIk Hills are located along the western edge of the San Joaquin Valley, where they rise
above the surrounding, relatively flat valley. The EIk Hills are the topographic expression of the
Elk Hills Anticline, which is part of the en echelon folding of the Tertiary and Quaternary
sedimentary strata along the western side of the San Joaquin Valley (White, 1987). The axes of
these folds trend generally northwest-southeast, and are associated with strain caused by
movement along the San Andreas Fault (White, 1987).

5.16.5.3  Resource Inventory Methods

To develop a baseline paleontological resource inventory of the Project Site and surrounding
geographical and geological area, and to assess the potential paleontological productivity of each
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stratigraphic unit present, the published as well as available unpublished geological and
paleontological literature was reviewed. Stratigraphic and paleontologic inventories were
compiled, synthesized, and evaluated (see below). These methods are consistent with CEC
(2007) and SVP (2010) procedures for assessing the importance of paleontological resources in
areas of potential environmental effect.

Geologic maps and reports covering the bedrock and surficial geology of the Project vicinity
were reviewed to determine the exposed and subsurface rock units, to assess the potential
paleontological productivity of each rock unit, and to delineate their respective areal distribution
in the Project area. Museum records searches were conducted at the University of California
Museum of Paleontology (UCMP) at Berkeley, the Los Angeles County Natural History
Museum (LACM), and the San Bernardino County Museum of Natural History (SBMNH) to
determine whether any of the stratigraphic units found within the Project vicinity had previously
yielded significant paleontological resources. In addition, aerial photographs of the area were
examined to aid in determining the areal distribution of distinctive sediment and soil types. No
subsurface exploration was conducted for this assessment. However, a PRC field paleontologist
was present during augering for geotechnical boreholes at the former HECA Project Site, which
was approximately 1 mile south of the current Project Site, and did observe subsurface
stratigraphy and fossils (see the discussion below).

A field survey, which included visual inspection of exposures of potentially fossiliferous strata in
the Paleontological Resources Study Area, was conducted to document the presence of
sediments suitable for containing fossil remains and the presence of any previously unrecorded
fossil sites. All of the proposed HECA linear facilities as well as the OEHI CO, pipeline north
of the California Aqueduct were surveyed by PRC for paleontological resources. The field
survey for this assessment was conducted over several site visits from March 2008 through April
2010.

e Dr. Lanny H. Fisk, PhD, PG, the principal paleontologist with PRC, surveyed on March 4,
and March 12, 2008; from May 14 through May 15, 2008; and from May 20 to May 21,
2008.

e Dr. Hugh M. Wagner, PhD, a senior paleontologist with PRC, surveyed from March 4 to
March 8, 2008; from March 9 to March 12, 2008; and on April 29, 2008.

e Mr. Patrick W. Riseley, PG, a field paleontologist with PRC, surveyed from March 2 to
March 7, March 9 to March 13, March 19 to March 21, and on March 31, 2008; on April 4
and from April 6 to April 7, 2008; and from May 20 to May 22, 2008.

e David M. Maloney, a field supervisor with PRC, surveyed the site on March 5 and March 6,
2008; from May 20 to May 22, 2008; from March 17 to March 20, 2009; on December 8,
2009; and on April 6, 2010.

o Stephen J. Blakely, staff paleontologist with PRC, surveyed from January 22 to January 23,
2009, and from March 17 to March 20, 20009.
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e LeviR. Pratt, a field paleontologist with PRC, surveyed from January 22 to January 23,
2009.

e John N. Adrian, a field paleontologist with PRC, surveyed on March 31 and from April 1 to
April 4, 2008.

e Phil R. Peck, a field paleontologist with PRC, surveyed May 8 to May 9, May 12 to May 15,
May 20 to May 23, and on May 28, 2008.

e Richard J. Serrano, a field paleontologist with PRC, surveyed from May 8 to May 10,
May 12 to May 15, May 20 to May 24, and May 28 to May 29, 2008. During the field
survey, stratigraphy was observed in arroyos, hillslopes, badlands, and road cuts. Exposed
sediments up to approximately 30 feet were observed in locations in the vicinity of the
Project.

5.16.5.4  Paleontological Resource Assessment Criteria

The SVP (2010), in common with other environmental disciplines such as archaeology and
biology (specifically in regard to listed species), considers any fossil specimen significant, unless
demonstrated otherwise, and protected by environmental statutes. This position is held because
fossils are uncommon and only rarely will a fossil locality yield a statistically significant number
of specimens representing the same species. In fact, vertebrate fossils are so uncommon that, in
most cases, each fossil specimen found will provide additional important information about the
characteristics or distribution of the species it represents.

A stratigraphic unit (such as a formation, member, or bed) known to contain significant fossils is
considered to be “sensitive” to adverse impacts if there is a high potential that earth-moving or
ground-disturbing activities in that rock unit will either disturb or destroy fossil remains. This
definition of potential differs fundamentally from that for archaeological resources:

It is extremely important to distinguish between archaeological and
paleontological resources (see “definitions” section in this document) when
discussing the paleontological potential of rock units. The boundaries of an
archaeological resource site define the areal/geographic extent of an
archaeological resource, which is generally independent from the rock unit on
which it sits. However, paleontological sites indicate that the containing
sedimentary rock unit or formation is fossiliferous. Therefore, the limits of the
entire rock formation, both areal and stratigraphic, define the extent of
paleontologic potential (SVP, 2010).

This distinction between archaeological and paleontological sites is important. Most
archaeological sites have a surface expression that allows for their geographic location. Fossils,
on the other hand, are an integral component of the rock unit below the ground surface;
therefore, they are not observable unless exposed by erosion or human activity. Thus, a
paleontologist cannot know either the quality or quantity of fossils present before the rock unit is
exposed as a result of natural erosion processes or earth-moving activities. The paleontologist
can only make conclusions on potential-to-impact based upon what fossils have been found in
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the rock unit in the past, along with a judgment as to whether the depositional environment of the
sediments that compose the rock unit is likely to have resulted in the burial and preservation of
fossils.

Fossils are seldom uniformly distributed within a rock unit. Most of a rock unit may lack fossils,
but at other locations within the same rock unit concentrations of fossils may exist. Even within
a fossiliferous portion of the rock unit, fossils may occur in local concentrations. For example,
Shipman (1977, 1981) excavated a fossiliferous site using a three-dimensional grid and removed
blocks of matrix of a consistent size. The site chosen was known prior to excavation to be richly
fossiliferous, yet only 17 percent of the blocks actually contained fossils. These studies
demonstrate the physical basis for the difficulty in predicting the location and quantity of fossils
in advance of Project-related ground disturbance.

Since it is unfortunately not possible to determine where fossils are located without actually
disturbing a rock unit, monitoring of excavations by an experienced paleontologist during
construction increases the probability that fossils will be discovered and preserved.
Preconstruction mitigation measures such as surface prospecting and collecting will not prevent
adverse impacts on fossils because many sites will be unknown in advance because of an
absence of fossils at the surface.

The non-uniform distribution of fossils within a rock unit is typical. Many paleontological
resource assessment and mitigation reports conducted in support of environmental impact
documents and mitigation plan summary reports document similar findings (see Lander, 1989
and 1993; Reynolds, 1987 and 1990; Spencer, 1990; Fisk et al., 1994; and references cited in
each of these sources). In fact, most fossil sites recorded in reports of impact mitigation (where
construction monitoring has been implemented) had no previous surface expression. Because
the presence or location of fossils within a rock unit cannot be known without the exposure
resulting from erosion or excavation, under SVP (2010) standard procedures, an entire rock unit
is assigned the same level of potential based on recorded fossil occurrences.

Using SVP (2010) criteria, the paleontological importance or potential (high, undetermined, low,
or no) of each rock unit exposed in a project site or surrounding area is the measure most
amenable to assessing the significance of paleontological resources because the areal distribution
of each rock unit can be delineated on a topographic or geologic map. The paleontological
potential of a stratigraphic unit reflects (1) its potential paleontological productivity and (2) the
scientific significance of the fossils it has produced. This method of paleontological resources
assessment is the most appropriate because discrete levels of paleontological importance can be
delineated on a topographic or geologic map.

The potential paleontological productivity of a stratigraphic unit exposed in a project area is
based on the abundance/densities of fossil specimens and/or previously recorded fossil sites in
exposures of the unit in and near a project site. The underlying assumption of this assessment
method is that exposures of a stratigraphic unit in a project site are most likely to yield fossil
remains that are similar both in quantity and density to those previously recorded from that
stratigraphic unit in and near the project site.
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An individual fossil specimen is considered scientifically important if it is:

e Identifiable

e Complete

e Well preserved

e Age diagnostic

e Useful in paleo-environmental reconstruction

e A type or topotypic specimen

e A member of a rare species

e A species that is part of a diverse assemblage

o A skeletal element different from or a specimen more complete than those now available for

that species

All identifiable land mammal fossils are considered scientifically important because of their
potential use in providing relative age determinations and paleo-environmental reconstructions
for the sediments in which they occur. Moreover, vertebrate remains are comparatively rare in
the fossil record. Although fossil plants are usually considered of lesser importance because they
are less helpful in age determination, they are actually more sensitive indicators of their
environment (Miller et al., 1971) and as sedentary organisms, are more valuable than mobile
animals for paleo-environmental reconstructions. For marine sediments, invertebrate and marine
algal fossils, including microfossils, are scientifically important for the same reasons that land
mammal and/or land plant fossils are valuable in terrestrial deposits. The value or importance of
different fossil groups varies depending on the age and depositional environment of the
stratigraphic unit that contains the fossils.

The following tasks were completed to establish the paleontological importance and potential of
each stratigraphic unit exposed within the Paleontological Resources Study Area:

e The potential paleontological productivity of each rock unit was assessed based on
previously recorded and newly documented fossil sites that the unit contains at and/or near
the Project Site.

e The scientific importance of fossil remains recorded from a stratigraphic unit exposed at
and/or near the Project Site were assessed.

e The paleontological importance of a rock unit was assessed based on its documented and/or
potential fossil content in the area surrounding the Project Site.

Categories of Potential

In its standard procedures for assessment and mitigation of adverse impacts on paleontological
resources, the SVP (2010) established four categories of potential for paleontological resources:
high, undetermined, low, and no.

High Potential. Stratigraphic units in which significant fossils have been previously found have
a high potential to produce additional fossils and are therefore considered to be highly sensitive.
In the significance criteria of the SVP (2010), all identifiable vertebrate fossils and uncommon
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invertebrate, plant, and trace fossils are categorized as having significant scientific value, and all
stratigraphic units in which these fossils have previously been found have high potential. In
areas of high potential, full-time monitoring is recommended during any project-related ground
disturbance.

Undetermined Potential. Stratigraphic units that have not had any previous paleontological
resource surveys or any fossil finds are considered to have undetermined potential. After
reconnaissance surveys, observation of artificial exposures (e.g., road cuts) and natural exposures
(e.g., stream banks), and possible subsurface testing (e.g., augering or trenching), an experienced
professional paleontologist can often determine whether the stratigraphic unit should be
categorized as having high, low, or no potential.

Low Potential. Stratigraphic units that are not sedimentary in origin or that have not been
known to produce fossils in the past are considered to have low potential. Monitoring is usually
not recommended nor needed during excavation in a stratigraphic unit with low potential.

No Potential. Some rock units do not contain or preserve fossils (such as high-grade
metamorphic or plutonic igneous rocks) and are considered to have no potential. Monitoring is
not recommended nor needed during excavation in a rock unit with no potential.

Although no public lands will be directly impacted by the Project, Bureau of Land Management
(BLM) classification systems are widely used as objective measures of significance. In the BLM
(1998) Paleontological Resources Handbook H-8270-1 entitled General Procedural Guidance
for Paleontological Resource Management, the BLM uses a slightly different classification
system for ranking areas according to their potential to contain significant fossils. These
rankings are used in land-use planning as well as to identify areas that may warrant special
management and/or special designation, such as Areas of Critical Environmental Concern.
Public lands may be classified based on their potential to contain such fossils, using the
following criteria:

Condition 1. Areas that are known to contain vertebrate fossils or noteworthy occurrences of
invertebrate or plant fossils.

Condition 2. Areas with exposures of geological units or settings that have high potential to
contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils.

Condition 3. Areas that are very unlikely to produce vertebrate fossils or noteworthy
occurrences of invertebrate or plant fossils based on their surficial geology; igneous or
metamorphic rocks; extremely young alluvium, colluvium, or aeolian deposits; or the presence of
deep soils.

In 2007, the BLM introduced the Potential Fossil Yield Classification (PFYC) System which is
intended to classify geologic units by identifying the potential for the occurrence of significant
paleontological resources in a geologic unit and the associated risk for impacts within that unit
(BLM, 2007). The class rankings listed below attempt to classify geologic units based upon the
relative abundance of paleontological resources found within, and therefore the risk of adversely
impacting those resources. Geologic units are classified under the PFYC based upon the
following criteria:
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Class 1—Very Low. Geologic units that are not likely to contain recognizable fossil remains.
e Units that are igneous or metamorphic, excluding reworked volcanic ash units.
e Units that are Precambrian in age.

Class 2—Low. Sedimentary geologic units that are not likely to contain vertebrate fossils or
scientifically significant nonvertebrate fossils.

Vertebrate or significant invertebrate or plant fossils not present or very rare.

Units that are generally younger than 10,000 years before the present.

Recent aeolian deposits.

Sediments that exhibit significant physical and chemical changes (i.e., diagenetic alteration).

Class 3—Moderate or Unknown. Fossiliferous sedimentary geologic units where fossil
content varies in significance, abundance, and predictable occurrence, or sedimentary units of
unknown fossil potential.

e Often marine in origin with sporadic known occurrences of vertebrate fossils.

e Vertebrate fossils and scientifically significant invertebrate or plant fossils known to occur
intermittently; predictability known to be low.

e Poorly studied and/or poorly documented. Potential yield cannot be assigned without ground
reconnaissance.

— Class 3a—Moderate Potential. Units are known to contain vertebrate fossils or
scientifically significant nonvertebrate fossils, but these occurrences are widely scattered.
Common invertebrate or plant fossils may be found in the area, and opportunities may
exist for hobby collecting. The potential for a project to be sited on or to impact a
significant fossil locality is low, but is somewhat higher for common fossils.

— Class 3b—Unknown Potential. Units exhibit geologic features and preservational
conditions that suggest significant fossils could be present, but little information about
the paleontological resources of the unit or the area is known. This may indicate the unit
or area is poorly studied, and field surveys may uncover significant finds. The units in
Class 3b may eventually be placed in a different class when sufficient survey and
research are performed. The unknown potential of the units in Class 3b should be
carefully considered when developing any mitigation or management actions.

Class 4—High. Geologic units containing a high occurrence of significant fossils. Vertebrate
fossils or scientifically significant invertebrate or plant fossils are known to occur and have been
documented, but may vary in occurrence and predictability. Surface-disturbing activities may
adversely affect paleontological resources in many cases.

— Class 4a. Unit is exposed with little or no soil or vegetative cover. Outcrop areas are
extensive, with exposed bedrock areas often larger than 2 acres. Paleontological
resources may be susceptible to adverse impacts from surface-disturbing actions.
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— Class 4b. These areas are underlain by geologic units with high potential, but have
lowered risks of human-caused adverse impacts and/or lowered risk of natural
degradation due to moderating circumstances. The bedrock unit has high potential, but a
protective layer of soil, thin alluvial material, or other conditions may lessen or prevent
potential impacts on the bedrock resulting from the activity.

e Extensive soil or vegetative cover; bedrock exposures are limited or not expected to be
impacted.

e Areas of exposed outcrop are smaller than 2 contiguous acres.

e Outcrops form cliffs of sufficient height and slope so that impacts are minimized by
topographic conditions.

e Other characteristics are present that lower the vulnerability of both known and unidentified
paleontological resources.

Class 5—Very High. Highly fossiliferous geologic units that consistently and predictably
produce vertebrate fossils or scientifically significant invertebrate or plant fossils and that are at
risk of human-caused adverse impacts or natural degradation.

— Class 5a. Unit is exposed with little or no soil or vegetative cover. Outcrop areas are
extensive, with exposed bedrock areas often larger than 2 contiguous acres.
Paleontological resources are highly susceptible to adverse impacts from surface-
disturbing actions.

— Class 5b. These areas are underlain by geologic units with very high potential, but have
lowered risks of human-caused adverse impacts and/or lowered risk of natural
degradation due to moderating circumstances. The bedrock unit has very high potential,
but a protective layer of soil, thin alluvial material, or other conditions may lessen or
prevent potential impacts to the bedrock resulting from the activity.

e Extensive soil or vegetative cover; bedrock exposures are limited or not expected to be
impacted.

e Areas of exposed outcrop are smaller than 2 contiguous acres.

e Outcrops form cliffs of sufficient height and slope so that impacts are minimized by
topographic conditions.

e Other characteristics are present that lower the vulnerability of both known and unidentified
paleontological resources.

The previously described BLM criteria have been widely used by both lead agencies and
professional mitigation paleontologists as objective measures of significance. In this
paleontological resource impact assessment, the criteria of both the SVP (2010) and the BLM
(1998, 2007) are applied. BLM lands will not be directly impacted by the proposed Project or by
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any of its associated linear facilities. However, BLM lands do occur within 1 mile of the PRSA
(i.e., 1 mile from the Project Site and linear facilities), so the criteria will be considered.

5.16.5.5 Resource Inventory Results

The following inventory results pertain to the Paleontological Resources Study Area. As noted
above, OEHI conducted the surveys south of the California Aqueduct along the current CO,
pipeline alignment, as well as for the CO, EOR Processing Facility. The results of those surveys
are presented in Appendix A-1 of this AFC Amendment, Section 4.5.

Stratigraphic Inventory

Regional geologic mapping in the vicinity of the HECA Project was provided by Jennings (1977;
1:750,000); Mendenhall et al. (1916; 1:500,000); Jenkins (1938; 1:500,000); Bartow (1987,
1991; 1:500,000); Morton and Troxel (1962; ~1:320,000); and Smith (1964; 1:250,000). Larger
scale mapping of the Project Site was provided by Dibblee (1972; 1:62,500), Woodring et al.
(1932; 1:31,680), and Dibblee (2005a-f; 1:24,000).

Project Geology

Based upon the available geologic literature, recent geologic maps, and field observations, two
stratigraphic units will be potentially impacted during Project construction activities. In the
discussion below, the stratigraphic nomenclature will follow that of Dibblee (2005a-f), the most
detailed and also most recent geologic maps available. Dibblee (2005a-f) identified two
stratigraphic units within the Project vicinity: Quaternary alluvium and Tulare Formation. Each
of these stratigraphic units is described below.

In his geologic mapping, Dibblee (2005a-f) mapped the area in the vicinity of the Project Site
and the linear ROWs as either Quaternary alluvium or Tulare Formation. The site of the main
HECA facility is mapped as Quaternary alluvium, although the map indicates that this alluvium
unconformably overlies sediments of the Tulare Formation (Dibblee, 2005f). Thus, although
Quaternary alluvium is mapped as being present at the surface over the Project Site, the older
Tulare Formation may still be encountered in the shallow subsurface. This was confirmed in a
geotechnical investigation performed for a previous project at the site, which indicated that
sediments of the Tulare Formation are present at approximately 10 feet below ground surface.
Linear features associated with Project construction will also potentially impact sediments of the
Tulare Formation. Many of the linear options will at some point pass through areas mapped as
Tulare Formation or areas mapped as Quaternary alluvium overlying Tulare Formation (Dibblee,
2005a through f).

Tulare Formation. Late Pliocene to Pleistocene age Tulare Formation was named by Anderson
(1905), who did not designate a type section. Woodring et al. (1940) later designated the
Kettleman Hills North Dome as the type section for the Tulare Formation. Dibblee (1973)
described the Tulare Formation as “locally deformed dissected valley deposits composed of
gravel, sand, and silt.” Lithologically, the Tulare Formation consists of argillaceous sand and silt
deposits with lenses of coarse sand and gravel. White (1987) described sediments of the Tulare
Formation found in the Elk Hills as “low-angle, cross-bedded, fine to medium pebbly sands
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interbedded with structureless to faintly laminated, gypsiferous, olive-green, brown and gray
muds and clays. Conglomerate units do occur, but are rare overall. Pebbles and clasts of
siliceous shale are common and are most likely derived from the Monterey Formation exposed in
the Temblor Range to the west.” Tulare Formation sediments in the Elk Hills have a thickness of
up to approximately 2,000 feet, while Tulare sediments found elsewhere may be as much as
5,000 feet thick (Maher et al., 1975; White, 1987). Most of the formation is composed of
reworked sedimentary materials whose origin is from erosion of the Coast Ranges. The Tulare
Formation overlies the San Joaquin Formation, likely conformably, in the Elk Hills area,
although in other places throughout the San Joaquin Valley it unconformably overlies sediments
of various formations and ages (Dibblee, 1973; Lettis, 1982). The age of the Tulare Formation
has been determined based upon structural and stratigraphic relationships, paleontological
correlations, radiometric dating methods, and paleomagnetic data. Most recently, White (1987)
used measured magnetic polarities within the Tulare Formation from locations in the southern
San Joaquin Valley to determine the age of the Tulare Formation to be between 2.48 and 0.90
million years.

Quaternary Alluvium. Quaternary alluvium is composed primarily of fluvial sands and gravels
reworked from older formations and transported from the topographically high adjacent areas.
Within and in the immediate vicinity of the Project Site, the alluvium is primarily composed of
either reworked Tulare Formation material and recent soils or sediments of the Kern River distal
fan. There is also some lacustrine material in the local alluvium, including sediments of Buena
Vista Lake and other periodic lakes. Two drill sites located northeast of the unincorporated
community of Buttonwillow produced fossil wood that was analyzed using radiometric dating
methods (Manning, 1968). These samples, recovered at 20 and 35 feet below ground surface,
produced a late Pleistocene radiocarbon age (14,060 + 450 and 13.350 + 450 years B.P.).

Paleontological Resource Inventory

An inventory of known paleontological resources previously discovered in the vicinity of the
Project is presented below, and the paleontological importance of these resources is assessed.
The literature review and UCMP, LACM, and SBMNH archival records search conducted for
this inventory documented no previously recorded fossil sites within the HECA Project Site.
Previously reported fossil sites do occur within 1 mile of HECA linear facilities or the OEHI
CO;, pipeline, and numerous previously unreported fossil sites were identified during the field
survey for this Project. In addition, sediments of Quaternary alluvium and Plio-Pleistocene
Tulare Formation have yielded fossilized remains of extinct species of continental vertebrates
and other types of organisms at previously recorded fossil sites in the region (Jefferson, 1991a
and 1991b; UCMP records; others described below).

Tulare Formation. The Tulare Formation has yielded fossil remains at numerous sites in the
San Joaquin Valley. These remains include algal stromatolites (vertically layered mat-like algal
growths); diatoms; petrified wood; shells of snails and clams; and the bones and teeth of bony
fishes, amphibians, turtles, lizards, snakes, birds, and a diversity of extinct land mammals,
including moles, ground sloths, rabbits, squirrels, gophers, pocket mice, kangaroo rats, pack rats,
deer mice, cotton rats, grasshopper mice, canids, saber-tooth cats, horses, peccaries, camels,
tapirs, and deer (Merriam, 1903, 1905, 1914, 1915a, 1915b, and 1917; Anderson and Pack, 1915;
Arnold and Johnson, 1910; Gester, 1917; Woodring et al., 1932; Stirton and VanderHoof, 1933;
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Porter, 1943; Hoots et al., 1954; Davis et al., 1957 and 1959; Wood and Davis, 1959; Taylor,
1966; Foss and Blaisdell, 1968; Maher et al., 1975; Repenning, 1980; Reynolds, 1987 and 1990;
Lander, 1993; UCMP records). Anderson and Pack (1915) also reported recycled fossils from
older beds in the Tulare Formation.

A number of previously recorded Tulare Formation fossil sites occur near the Paleontological
Resources Study Area. Included among the previously reported fossil sites are several sites in
the Elk Hills and several others from neighboring areas such as McKittrick (Woodring et al.,
1932; Jefferson, 1991a and 1991b; LACM records; UCMP records). A search of the UCMP
online database yielded two localities in the vicinity of the Elk Hills. These localities have
produced remains of horse, saber-tooth cat, and bone-crushing dog (Borophagus). The latter
taxon represents the type specimen for its species (Merriam, 1903, Wang et al., 1999). LACM
reports no vertebrate localities from within the study area, but the museum has records of
localities within the Elk Hills (LACM 3775) and near McKittrick (LACM 3720). These
localities have produced fossil camels and rabbits. Woodring et al. (1932) reported several fossil
localities from the Elk Hills that produced specimens of camel, horse, rabbit, wood rat, cotton
rat, and silicified wood. Additionally, Woodring et al. (1932) described freshwater invertebrates
from oil well “ditch samples” in the Elk Hills. Fish remains, ostracodes, pelecypods, gastropods,
and reworked foraminifers have also been identified from oil wells within the Elk Hills (Maher
et al., 1975). Blakely and Fisk (2011) also reported a fossil horse tooth and ichnofossils from
two separate sites in the Buena Vista Hills.

During the field survey for prospective fossil localities, many previously unrecorded sites were
identified within one mile of the Project and its associated linear features. Fossils at these
localities included vertebrate fossil bones and bone fragments, invertebrate shells, and fossilized
wood. Numerous paleosols were also identified within the Tulare Formation, which contained
ichnofossils.

In summary, sediments referable to the Tulare Formation have yielded an abundance of
vertebrate, invertebrate, and plant fossils, plus microfossils and ichnofossils from numerous
localities throughout Kern, Kings, Alameda, and San Joaquin counties. Moreover, several
previously recorded (Jefferson, 1991b; LACM records; UCMP records) and previously
unrecorded (this report) fossil localities are found near the PRSA, including several sites within
the Elk Hills. Because this unit has in the past produced significant fossils, the Tulare Formation
is judged to have high potential for impacts on paleontological resources during any future
ground disturbance. Additional identifiable fossil remains recovered from the Tulare Formation
during any excavation activities could be scientifically important and significant.

Quaternary Alluvium. No fossil localities have previously been reported from Quaternary
alluvium at the Project Site. However, significant vertebrate fossils have been reported from
Holocene and Pleistocene sediments in several areas of Kern County (Jefferson, 1991a and
1991b; UCMP records). Jefferson (1991a, 1991b) compiled a database of Cali