SECTIONFIVE

Environmental Information

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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5.14 Water Resources

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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Environmental Information

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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5.14 Water Resources

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.
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5.14 Water Resources

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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5.14 Water Resources

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
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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
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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.

R:\12 HECA\AFC Amd\5_15 Geo.docx 5.15-1 URS
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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 Geological Hazards and Resources

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.
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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 California Late
Pleistocene (Rancholabrean NALMA) to earliest Holocene vertebrate fossils from published
records, technical reports, unpublished manuscripts, information from colleagues, and inspection
of museum paleontological collections at over 40 public and private institutions. He listed over
70 individual sites in Kern County that yielded vertebrate fossils of these ages. Many of these
sites are not assigned to a specific formation, group, or member, and may be referable to
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sediment of unnamed Quaternary alluvium. Among these localities is a Rancholabrean
vertebrate fossil locality discovered during construction of the Bakersfield Canal (UCMP
V-65247). Fossils discovered during that construction project have been identified as an extinct
species of horse. Additionally, Pleistocene fossil wood was recovered from well borings 10 to
15 miles northwest of the unincorporated community of Buttonwillow (Manning, 1968).

During the field survey performed for the HECA Project, previously unrecorded fossil localities
were identified. Specimens identified during the field survey included freshwater invertebrate
shells and ichnofossils.

Fossils occurring in Quaternary alluvium are valuable to the scientific community because they
provide information about climatic conditions in the not too distant past. The occurrences of
large and small mammals are well documented from these and older subsurface deposits, and
with further observation of earth-moving activities and prospecting for fossils, more specimens
could be unearthed. Since fossil vertebrates have been previously reported from Quaternary
alluvium in Kern County, the Quaternary alluvium is also judged to have high potential based on
SVP procedures (2010).

Summary

In summary, although no fossils were previously reported to directly underlie the Project Site,
numerous fossil localities nearby within the Quaternary alluvium and the Tulare Formation have
been reported in both the published scientific literature and museum records. In addition,
numerous previously unrecorded fossil localities were identified during the field surveys of the
Project Site and linear facility ROWSs. Many of these previously reported and unreported
localities occur within 1 mile of the HECA linear facilities and the OEHI CO; pipeline. The
presence of fossils in sediments of Quaternary alluvium within 1 mile of the Project and
elsewhere in Kern County, and of fossils in sediments of Plio-Pleistocene Tulare Formation
within 1 mile of the Project and elsewhere in the Elk Hills suggests that there is a high potential
for additional similar fossil remains to be uncovered by excavations during Project construction.
Under SVP (2010) criteria, these stratigraphic units have a high potential for producing
additional sensitive paleontological resources.

Identifiable fossil remains salvaged from Quaternary alluvium or the Plio-Pleistocene Tulare
Formation during Project construction may be scientifically important and significant.
Identifiable fossil remains discovered during construction may represent new taxa or new fossil
records for the San Joaquin Valley, for the state of California, for the Quaternary/Tertiary, or for
a stratigraphic unit. They may also represent geographic or temporal range extensions.
Moreover, discovered fossil remains may make it possible to more accurately determine the age,
paleo-climate, and depositional environment of the sediments from which they are salvaged.
Finally, fossil remains salvaged during Project construction can provide a more comprehensive
documentation of the diversity of animal and plant life that once existed in Kern County and may
result in a more accurate reconstruction of the geologic and paleo-biologic history of the San
Joaquin Valley and the Elk Hills area.
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5.16.6 Environmental Consequences

Potential impacts on paleontological resources resulting from the Project can be divided into
construction-related impacts and operation-related impacts. The potential environmental effects
from construction and operation of the Project on paleontological resources are presented in the
following subsections.

5.16.6.1  Potential Impacts from Project Construction

Construction-related impacts to paleontological resources primarily involve terrain modifications
(excavations and drainage diversion measures). Paleontological resources, including an
undetermined number of fossil remains and unrecorded fossil sites, associated specimen data and
corresponding geologic and geographic site data, and the fossil-bearing strata, can be adversely
affected by (i.e., will be sensitive to) ground disturbance and earth-moving associated with
construction of the Project. Direct impacts could result from vegetation clearing; grading of
roads and the Project Site; trenching for pipelines; augering for foundations for electrical towers
or poles; and other earth-moving activities that disturb or bury previously undisturbed
fossiliferous sediments, making those sediments and their paleontologic resources unavailable
for future scientific investigation.

Clearing, grading, and excavations that encounter previously undisturbed sediment at the Project
can result in significant adverse impacts on paleontological resources. At the Project Site, this
may occur within 5 feet of the ground surface. At other locations along the linear ROWs,
undisturbed sediment occurs at ground surface. In addition, the construction of supporting
facilities, such as temporary construction offices, laydown areas, and parking areas, has the
potential to cause adverse impacts on significant paleontological resources if the construction
also involves new ground disturbance. Thus, any Project-related ground disturbance can have
adverse impacts on significant paleontological resources. However, with a properly designed
and implemented mitigation program, as has been proposed, these impacts will be reduced to less
than significant.

5.16.6.2  Potential Impacts from Project Operation

No impacts on paleontological resources are expected to occur from the continuing operation of
the Project or the linear facilities.

5.16.6.3  Potential Impacts from OEHI Project Construction and Operation

Information and analysis related to the paleontological impacts of the OEHI Project are
contained in Appendix A to this AFC Amendment. According to the analysis contained in
Section 4.5 of Appendix A-1 and Section 2.16 of Appendix A-2, construction and operation of
the OEHI Project would not result in significant adverse impacts to paleontological resources.

5.16.7 Cumulative Impacts Analyses

Under certain circumstances, CEQA requires consideration of a project’s cumulative impacts
(CEQA Guidelines § 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
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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 § 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 § 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

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. For purposes of paleontological
resources, it was determined that none of the projects were relevant for the cumulative impact
analysis.

If paleontological finds were to be encountered during Project construction, the potential for
cumulative impacts will exist. The Elk Hills and PRSA are highly disturbed by a number of
previous impacts. If mitigation measures were not implemented for this Project, Project
construction could potentially add to the cumulative impact on paleontological resources.
However, mitigation measures will be implemented to salvage such resources and reduce
cumulative impacts to a level that is less than significant. The mitigation measures proposed in
Section 5.16.4, Mitigation Measures, will effectively preserve the value to science of any
significant fossils uncovered during Project-related excavations.

According to the analysis contained in Section 4.5 of Appendix A-1 and Section 2.16 of A-2,
construction and operation of the OEHI Project would not result in significant cumulative
adverse impacts to paleontological resources.

5.16.8 Mitigation Measures

This section describes mitigation measures that will be implemented to reduce potential adverse
impacts on significant paleontological resources resulting from Project construction. Mitigation
measures are necessary because of the potential adverse impacts of Project construction on
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significant paleontological resources within the Quaternary alluvium and the Plio-Pleistocene
Tulare Formation. The paleontological resource impact mitigation program will reduce direct,
indirect, and cumulative adverse environmental impacts on paleontological resources that could
result from Project construction to a less-than-significant level. The mitigation measures
summarized below are consistent with SVP standard procedures for mitigating adverse
construction-related impacts on paleontological resources (SVP, 1996 and 2010), and they fulfill
the requirements of the BLM (1998, 2007).

Implementation of these mitigation measures will reduce the potentially significant adverse
environmental impact of Project-related ground disturbance and earth-moving on paleontological
resources to a less-than-significant level by allowing for the salvage of fossil remains and
associated specimen data and corresponding geologic and geographic site data that otherwise
might be lost to earth-moving and to unauthorized fossil collecting.

With a well-designed and implemented paleontological resource monitoring and mitigation plan,
Project construction could actually result in beneficial impacts on paleontological resources
through the discovery of fossil remains that would not have been exposed without Project
construction and, therefore, would not have been available for study. The salvage of fossil
remains as part of Project construction could help answer important questions regarding the
geographic distribution, stratigraphic position, and age of fossiliferous sediments in the Project
area.

516.8.1  PALEO-1—Paleontological Monitoring

Prior to construction, a qualified paleontologist will be retained to both design and implement a
monitoring and mitigation program. During construction, ground-disturbing activities will be
monitored where these activities will potentially disturb previously undisturbed sediment.
Monitoring will not be conducted in areas where the ground has been previously disturbed or in
areas where exposed sediment will be buried, but not otherwise disturbed. Construction
monitoring will be conducted to ensure that unanticipated discoveries are addressed in a timely
manner.

5.16.8.2  PALEO-2—Paleontological Monitoring and Mitigation Program.

The paleontological resource monitoring and mitigation program will include preconstruction
coordination; construction monitoring; emergency discovery procedures; sampling and data
recovery, if needed; preparation, identification, analysis, and museum curation of any fossil
specimens and data recovered; and reporting. This monitoring and mitigation plan will be
consistent with SVP (2010) standard procedures for the mitigation of construction-related
adverse impacts on paleontological resources, as well as the requirements of the designated
museum repository for any fossils collected (SVP, 1996).

5.16.8.3  PALEO-3—Construction Personnel Education

Prior to start of Project construction, construction personnel involved with earth-moving
activities will be informed: (1) that fossils may be discovered during excavating, (2) that these
fossils are protected by laws, (3) on the appearance of common fossils, and, (4) on proper
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notification procedures. This worker training will be prepared and presented by a qualified
paleontologist.

5.16.84  PALEO-4—Paleontological Monitoring

Prior to the start of construction, the paleontologist will conduct a field survey of exposures of
sensitive stratigraphic units that will be disturbed and any fossils discovered should be salvaged.
Earth-moving construction activities should be monitored wherever these activities will disturb
previously undisturbed sediment. Monitoring will not need to be conducted in areas where
sediments have been previously disturbed or in areas where exposed sediments will be buried,
but not otherwise disturbed.

5.16.9 Laws, Ordinances, Regulations, and Standards

Paleontological resources are classified as non-renewable scientific resources and are protected
by several federal and state statutes (California State Historic Preservation Office, 1983;
Marshall, 1976; West, 1991; Fisk and Spencer, 1994; Gastaldo, 1999), most notably by the 1906
Federal Antiquities Act and Paleontological Resources Preservation Act (PRPA) and by the State
of California’s environmental regulations (California Environmental Quality Act [CEQA],
Section 15064.5). Professional standards for assessment and mitigation of adverse impacts on
paleontological resources have been established by the SVP (1996, 2010). . Table 5.16-1,
Summary of LORS—Paleontological Resources, summarizes federal and state LORS applicable
to paleontological resources; both federal and state LORS are discussed in the subsections
following Table 5.16-1, together with county and city requirements and SVP professional
standards.

5.16.9.1 Federal

Federal legislative protection for paleontological resources stems from the Antiquities Act of
1906 (Public Law [P.L.] 59-209; 16 United States Code [U.S.C.] 431 et seq.; 34 Statute 225),
which calls for protection of historic landmarks, historic and prehistoric structures, and other
objects of historic or scientific interest on federal land. The Antiquities Act of 1906 forbids
disturbance of any object of antiquity on federal land without a permit issued by the responsible
managing agency. This act also establishes criminal sanctions for unauthorized appropriation or
destruction of antiquities. The Federal Highways Act of 1958 clarified that the Antiquities Act
applied to paleontological resources and authorized the use of funds appropriated under the
Federal-Aid Highways Act of 1956 to be used for paleontological salvage in compliance with the
Antiquities Act and any applicable state laws. Paleontological resources on federal lands are
also explicitly protected under the PRPA (16 U.S.C. 470aaa). This act, signed into law on

30 March 2009, criminalizes the unauthorized removal of fossils from federal land.

In addition to the Antiquities Act and the PRPA, other federal statutes protect fossils. The
Historic Sites Act of 1935 (P.L. 74-292; 49 Statute 666, 16 U.S.C. 461 et seq.) declares it
national policy to preserve objects of historical significance for public use and gives the
Secretary of the Interior broad powers to execute this policy, including criminal sanctions. The
National Environmental Policy Act (NEPA) of 1969 (P.L. 91-190, 31 Statute 852,

42 U.S.C. 4321-4327) requires that important natural aspects of our national heritage be
considered in assessing the environmental consequences of any proposed project. The Federal
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Land Policy Management Act (FLPMA) of 1976 (P.L. 94-579; 90 Statute 2743,

U.S.C. 1701-1782) requires that public lands be managed in a manner that protects the quality of
their scientific values. Paleontological resources are also afforded federal protection under

40 Code of Federal Regulations (CFR) 1508.27 as a subset of scientific resources.

5.16.9.2  State

The CEQA lead agency having jurisdiction over a project is responsible to ensure that
paleontological resources are protected in compliance with CEQA and other applicable statutes.
California Public Resources Code § 21081.6, entitled Mitigation Monitoring Compliance and
Reporting, requires that the lead agency demonstrate project compliance with mitigation
measures developed during the environmental impact review process.

Other state requirements for paleontological resources management are in Public Resources
Code Chapter 1.7, 8§ 5097.5 (Statute 1965, c. 1136, p. 2792), entitled Archaeological,
Paleontological, and Historical Sites. This statute defines any unauthorized disturbance or
removal of a fossil site or fossil remains on public land as a misdemeanor and specifies that state
agencies may undertake surveys, excavations, or other operations as necessary on state lands to
preserve or record paleontological resources. This statute will apply to the Project if the Project
will be built on city-owned or state managed lands.

5.16.9.3 Local

California Planning and Zoning Law requires each county and city jurisdiction to adopt a
comprehensive, long-term general plan for its development. The general plan is a policy
document designed to give long-range guidance to those making decisions affecting the future
character of the planning area. It represents the official statement of the community’s physical
development as well as its environmental goals. The general plan also acts to clarify and
articulate the relationship and intentions of local government to the rights and expectations of the
general public, property owners, and prospective investors. Through its general plan, the local
jurisdiction informs these groups of its goals, policies, and development standards; thereby,
communicating what must be done to meet the objectives of the general plan. State planning law
requires each jurisdiction to identify environmental resources and to prepare and implement
policies which relate to the utilization and management of these resources.

The Kern County General Plan addresses paleontological resources in the Land Use, Open
Space, and Conservation Element under “General Provisions 1.10.3: Archaeological,
Paleontological, Cultural, and Historical Preservation.” Under this heading, Policy 25 states that
“the County will promote the preservation of cultural and historic resources which provide ties
with the past and constitute a heritage value to residents and visitors.” Implementation

Measure L for this Policy states that “the County shall address archaeological and historical
resources for discretionary projects in accordance with CEQA.” Implementation Measure M for
this Policy states that “in areas of known paleontological resources, the County should address
the preservation of these resources where feasible.”
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5.16.10Involved Agencies and Agency Contacts

Other than CEC, no state or local agencies have specific jurisdiction over paleontological
resources and therefore, no state or local agencies were contacted.

5.16.11Permits Required and Permit Schedule

No state or local agency requires a paleontological-collecting permit to allow for the salvage of
fossil remains discovered as a result of construction-related earth moving on non-federal public
or private land in a project site.
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Table 5.16-1
Summary of LORS—Paleontological Resources
Conformance Administering Agency
LORS Requirements Section Agency Contact

Federal Jurisdiction
Antiquities Protects paleontological 5.16.5 (see Note 1) (see Note 1)
Act of 1906 resources on federal lands.
NEPA, 1969 Protects paleontological 5.16.5 USEPA TBD

resources on federal lands.
PRPA, 2009 Protects paleontological 5.16.5 BLM TBD

resources on federal lands
State Jurisdiction
CEQA Protects paleontological 5.16.5 CEC Eileen Allen

resources on state lands. 916-654-4082
Public Protects paleontological 5.16.5 CEC Eileen Allen
Resources resources on state lands. 916-654-4082
Code Sections
5097.5/5097.9
Local Jurisdiction
Kern County Protects paleontological 5.16.5 Kern County Cheryl Casdorph
General Plan resources on county lands. Planning 661-862-8600

Department

Notes:

1. The Antiquities Act of 1906 (16 United States Code [USC]) requires that objects of antiquity be taken into consideration for
federal projects and the California Environmental Quality Act, Appendix G, also requires the consideration of paleontological
resources. The Paleontological Resources Preservation Act of 2009 requires the Secretaries of the United States Department of
the Interior and Agriculture to manage and protect paleontological resources on Federal land using scientific principles and

expertise.
BLM = Bureau of Land Management
CEC = California Energy Commission
CEQA = California Environmental Quality Act (of 1970)
LORS = laws, ordinances, regulations, and standards
NEPA = National Environmental Policy Act
PRPA = Paleontological Resources Preservation Act
TBD = to be determined
USEPA = United States Environmental Protection Agency
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SECTIONSIX Alternatives

6.1 INTRODUCTION

This section discusses a reasonable range of alternatives for the Hydrogen Energy California
Project (HECA or Project), and examines the ability of these alternatives to feasibly attain most
of the Project objectives set forth in Section 6.1.2, to minimize or avoid significant
environmental impacts of the Project, and to meet the purpose and need set forth in Section 6.1.3.

The following terminology will be used throughout this section:

e Project or HECA. The Integrated Gasification Combined-Cycle (IGCC) electrical
generation, 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 Occidental of ElIk Hills, Inc. (OEHI) Project. The use of the carbon dioxide (CO,) for
enhanced oil recovery (EOR) at Elk Hills Oil Field (EHOF) and resulting sequestration,
including the CO, pipeline and associated EOR equipment.

e OEHI Project Site. The portion of land in the EHOF in which 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.

e Proposed Action. Department of Energy (DOE) financial assistance for the funded
components of the Project. The Proposed Action applies to the HECA Project Site
(including the integrated gasification combined-cycle electrical generation facilities, low-
carbon nitrogen-based products Manufacturing Complex, and associated equipment and
processes, except for the air separation unit), potable water linear, transmission linear,
process water linear , natural gas linear and railroad spur.

e Connected Actions. Components of the Project that will not be funded by DOE, which
include the air separation unit, OEHI CO, pipeline, OEHI CO, EOR and sequestration
facilities, or certain other facilities.

e Gasification Block. Process units needed to produce hydrogen (Hz)- rich fuel—i.e.,
Gasification, Shift, Low-Temperature Gas Cooling (LTGC), Mercury Removal, Acid Gas
Removal (AGR), Sulfur Recovery, Tail Gas Treating, EOR CO, Compression Units, and
associated utilities.

e Power Block. Equipment associated with combined cycle power generation—i.e.,
combustion turbine (CT), steam turbine (ST), generator, heat recovery steam generator
(HRSG), condenser, switchyard, and associated support systems.
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e Manufacturing Complex. Process units needed to produce low-carbon, nitrogen-based
products—i.e., Pressure Swing Adsorption (PSA), CO, Purification and Compression,
Ammonia Synthesis, Urea, Urea Pastillation and Storage, Nitric Acid, Ammonium Nitrate,
Urea Ammonium Nitrate (UAN) Units, and associated utilities.

6.1.1 Regulatory Background

The Energy Facilities Siting Regulations California Code of Regulations (CCR), guidelines titled
Information Requirements for an Application require an applicant to consider:

“. .. the range of reasonable alternatives to the project, including the No Action
Alternative, that would feasibly achieve most of the basic objectives of the project, but
would avoid or substantially lessen any of the significant impacts of the project, and an
evaluation of the comparative merits of the alternatives” (20 CCR Appendix B).

The California Environmental Quality Act of 1970 (CEQA) also requires consideration of:

“. .. arange of reasonable alternatives to the project, or to the location of the project,
which would feasibly attain most of the basic objectives of the project but would avoid or
substantially lessen any of the significant impacts of the project, and evaluate the
comparative merits of the alternatives” (14 CCR § 15126.6[a]).

Thus, the focus of an alternatives analysis should be on those alternatives that:

“. .. could feasibly accomplish most of the basic objectives of the project and could avoid
or substantially lessen one or more of the significant effects” (14 CCR 8 15126.6][c]).

The CEQA Guidelines further provide that

“. .. among the factors that may be used to eliminate alternatives from detailed
consideration in an Environmental Impact Report” (14 CCR § 15126.6][c]) are:

e Failure to meet most of the project objectives;
e Infeasibility;
e Inability to avoid significant environmental impacts.

The National Environmental Policy Act (NEPA) similarly requires that federal agencies identify
and analyze a reasonable range of alternatives in an Environmental Impact Statement (EIS) prior
to approving or taking federal action that could have a significant impact on the environment.
The EIS must rigorously explore and objectively evaluate all reasonable alternatives that meet
the purpose of and need for the proposed action, including those alternatives that are not within
the jurisdiction of the lead agency.

“Reasonable alternatives include those that are practical or feasible from the technical
and economic standpoint and using common sense, rather than simply desirable from the
standpoint of the applicant” (Council on Environmental Quality (CEQ), 1983).
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NEPA also requires a brief explanation of the reasons for eliminating an alternative from
detailed study.

The Project objectives, as well as DOE’s purpose and need statement, are outlined in
Section 6.1.2 and Section 6.1.3.

6.1.2 Project Objectives

California is the most populous state in the United States. Its population is projected to continue
to grow at a rate of just over 1 percent per year until 2030, putting California above the national
population growth rate of about 0.8 percent per year. The combination of continued population
growth and long-term economic prosperity will result in robust growth in energy demand. At the
same time, the state has set aggressive environmental objectives, including reductions in levels
of greenhouse gas (GHG) emissions. The Project represents an opportunity to satisfy several of
California’s environmental policy objectives regarding low-carbon power generation and GHG
reduction, while supporting sustainable economic growth. The Project will respond to the future
energy demands of California and will play an important role in eventually meeting the state’s
objective of reducing CO, emissions to 1990 levels by 2020.

A critical component of the alternatives analysis is the ability of the alternatives to feasibly attain
most of the basic objectives of the Project. Project objectives are summarized as follows:

e Provide dependable, low-carbon electricity to help meet future power needs and to help
“back-up” intermittent renewable power sources, such as wind and solar, to support a reliable
power grid.

e Enhance the production and availability of in-state nitrogen-based products for use in
agricultural, transportation, and industrial applications by producing approximately 1 million
tons per year of low-carbon products, including urea, UAN, and anhydrous ammonia.

e Conserve domestic energy supplies and enhance energy security by using abundant solid
feedstocks, coal and petroleum coke, to generate electricity and manufacture low-carbon
nitrogen-based products.

e Mitigate impacts related to climate change by dramatically reducing average annual GHG
emissions relative to those emitted from a conventional power plant and/or nitrogen-based
product manufacturing facility by capturing, at a rate of at least 90 percent, and sequestering
CO..

e Use captured CO, for EOR to produce additional oil reserves.
e Demonstrate advanced solid-fuel-based technologies that can generate clean, reliable, and
affordable electricity in the United States and prove out carbon capture and sequestration as a

viable method for reducing the carbon footprint of power generation and manufacturing.

e Facilitate and support the development of H, infrastructure in California by supplementing
the quantities of H, available for future energy and transportation technologies.
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e Help restore local groundwater quality and enhance agricultural production by using brackish
groundwater water that currently threatens local agriculture.

e Minimize environmental impacts associated with the construction and operation of the
Project through technology selection, Project design, and implementation of feasible
mitigation measures, where necessary.

e Site the Project at a location over which HECA will have control, and which offers
reasonable access to necessary infrastructure, including natural gas, process water supply,
transmission and rail interconnection, and geologic formations appropriate for CO, EOR and
sequestration.

e Ensure the economic viability of the Project by integrating electricity production with the
manufacture of multiple products to meet market demand.

e Meet all requirements necessary to secure and retain DOE funding for the Project.
6.1.3 DOE’s Purpose and Need

The purpose and need of the Proposed Action (i.e., providing limited financial assistance to the
Project) is to advance the Clean Coal Power Initiative (CCPI) objectives as established by
Congress: the commercialization of clean coal technologies that advance efficiency,
environmental performance, and cost competitiveness well beyond the level of technologies that
are currently in commercial service.

The Project will fulfill a need for additional baseload electricity generation by producing a
nominal 300 megawatts (MW) output of low-carbon baseload electricity to the grid during
operations, feeding major load sources, while providing environmental benefits regarding GHGs
(among other benefits), and helping California to meet its obligations under California Assembly
Bills 32 and 1925, California Senate Bill 1368, and California Executive Orders S-7-04 and
S-3-05. These policies and executive orders address the need to reduce GHG emissions from
power plants.

Additional details regarding DOE’s purpose and need for the Project are provided in
Appendix B1.

6.2 NO PROJECT/NO ACTION ALTERNATIVE

Under the No Project/No Action Alternative, HECA would not receive authorization from the
California Energy Commission (CEC) to construct and operate a low-carbon IGCC
polygeneration facility or receive funding from DOE to build the facility. As a result, the Project
would not be developed. The potential environmental impacts identified in this Application for
Certification (AFC) Amendment associated with the construction and operation of the Project
would not occur. Electricity that would have been produced by the Project to help meet future
electrical power needs would have to be generated by another source; electricity would be
generated by other power-generation facilities that operate less efficiently and release larger
quantities of air pollutants and GHG emissions than the Project. Likewise, nitrogen-based

URS 6-4 R:\12 HECA\AFC Amd\6_0 Alternatives.docx



SECTIONSIX Alternatives

products that would have been generated by the Project would have to be produced by another
source with a higher carbon footprint.

The No Project/No Action Alternative would not contribute to the goal of the CCPI Program,
which is to accelerate commercial deployment of advanced coal technologies that provide the
United States with clean, reliable, and affordable energy. Therefore, the No Project/No Action
Alternative would not meet DOE’s purpose and need, as defined in Section 6.1.3.

The No Project/No Action Alternative fails to achieve all Project objectives identified above
related to production of energy, advancement of technology, and enhancement of energy
security. Failure to achieve the Project objectives would also mean that the No Project/No
Action Alternative would not further the important state laws and policies discussed below.

In 2005, the state energy agencies issued Energy Action Plan 11 (EAP II) followed by an update
in 2008. EAP Il emphasized “[the] need to develop and tap advanced technologies to achieve
[the] goals of reliability, affordability and an environmentally sound energy future.” The Project
capital and operating costs, as well as the associated environmental benefits, were balanced such
that the Project could provide baseload low-carbon power and new technology development.
This technology development would not be advanced under the No Project/No Action
Alternative.

California Assembly Bill 32 (AB 32) requires reduction of GHG emissions to 1990 levels by
2020. Furthermore, Executive Order S-3-05 sets a state target of reducing GHG emissions to
80 percent below 1990 levels by 2050. AB 32 requires the California Air Resources Board
(CARB) to assign emissions targets to each sector in the California economy and to develop
regulatory and market methods to ensure compliance, which takes effect in 2012. The
satisfaction of AB 32 and Executive Order S-3-05 will require zero- or low-carbon power
generation for facilities that are brought online in the next decade. In the absence of new low-
carbon technologies policies, the state will miss its GHG reduction targets by a large margin.
The Project’s reliable low-carbon baseload generation will help California meet its GHG goals.
The No Project/No Action Alternative does not advance these goals.

Senate Bill 1368 (SB 1368), passed in 2006, established an Emission Performance Standard
(EPS) for GHG emissions from power plants used to serve baseload power in California. One of
the requirements of SB 1368 is that utilities may sign long-term contracts (5 years or more) only
with power plants that produce no more GHG emissions than a natural-gas combined-cycle
(NGCC) power plant. Pursuant to SB 1368, the California Public Utilities Commission has set
the EPS at 1,100 pounds of CO, per megawatt hour of electricity generated by the Project. This
law effectively prohibits California utilities from owning or contracting long term with coal-fired
power plants, in or out of state, unless they are operated with carbon capture and sequestration
(CCS). The intended effect of SB 1368 is to encourage baseload low-carbon power production.
The Project’s GHG emissions will be well below this threshold requirement.

The HECA Manufacturing Complex will have significantly lower carbon emissions than
traditional fossil-fueled production facilities. This is of heightened importance because carbon
emissions are a component of GHGs that has been linked to global warming. Across the HECA
facility, at least 90 percent of the CO; in the syngas will be captured as high-purity CO, and
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injected into deep-underground hydrocarbon reservoirs for sequestration. Based on this capture
rate and expected production volumes, HECA nitrogen-based products will save significant
GHG emissions, compared to similar production facilities using natural gas.

AB 1925, passed in 2006, required CEC to provide a report to the California legislature by
November 2007 “with recommendations for how the state can develop parameters to accelerate
the adoption of cost-effective geologic carbon sequestration strategies.” This type of legislation
clearly demonstrates California’s commitment to supporting and encouraging in-state CCS
demonstration technology. Again, the No Project/No Action Alternative would hinder the
execution of this legislative mandate.

The use of a coal/petcoke fuel blend for the life of the facility provides the Project the greatest
operational and commercial flexibility. The Project will add a nominal 300 MW of baseload
low-carbon power to the grid, provide environmental benefits with regard to GHGs (among other
benefits), and help California meet its obligations under AB 32, SB 1368, and AB 1925. In
contrast, the No Project/No Action Alternative fails to meet the basic Project Objectives, and
therefore fails to advance these goals. As a result, the No Project/No Action Alternative was
rejected in favor of the proposed Project.

In accordance with CEQA Guidelines §15126.6(e)(2) and Council on Environmental Quality
Regulations for implementing NEPA §1502.14(d), the No Project/No Action Alternative analysis
set forth below discusses the existing conditions at the time environmental analysis was
commenced, as well as what would be reasonably expected to occur in the foreseeable future if
the Project were not approved. A more detailed discussion of existing conditions is provided in
Section 5 of this AFC Amendment.

6.2.1 Air Quality

The Project Site is located near the unincorporated community of Tupman, Kern County, in the
jurisdiction of the San Joaquin Valley Air Basin (SJVAB), which is the second-largest air basin
in the state. The SJVAB has an inland Mediterranean climate, averaging more than 260 sunny
days per year. The valley floor is characterized by warm, dry summers and cooler winters. The
Project Site receives an average of 6 inches of rain annually. During the winter, average low and
high temperatures vary from the mid-30s to the mid-50s, respectively. About 80 percent of the
precipitation in the area occurs from November through March.

SJVARB is designated as an extreme non-attainment area for ozone (O3); SIVAB is designated as
a federal and state non-attainment area for particulate matter less than 2.5 microns in diameter
(PM_5). The basin was designated as a federal attainment area for particulate matter less than 10
microns in diameter (PMjo) in 2008; however, the basin is designated as state non-attainment for
PMyo. SIVAB is designated as an attainment area for all other state and federal criteria
pollutants. Air quality monitoring data representing existing air quality in the Project Area were
obtained from the U.S. Environmental Protection Agency Air Data (2012) and the California Air
Resources Board-California Air Quality Data website (2012). The monitoring data indicate that
the air is in compliance with all National Ambient Air Quality Standards (NAAQS) and
California Ambient Air Quality Standards (CAAQS) for NO2, CO, and SO:for all averaging
periods. However, the monitoring data indicate that the NAAQS and/or the CAAQS are
periodically exceeded for Oz, PM1p, and PM;s.
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The No Project/No Action Alternative would not involve construction or operation of the
Project. Therefore, emissions from construction, commissioning, and operations would not be
generated. Nonetheless, it is highly likely that the No Project/Action Alternative would result in
greater fossil fuel consumption, GHG emissions, and air pollution than the Project over the long
term. Without the Project, electricity would likely be generated from other, less-efficient plants
with higher air pollutant and GHG emissions than the Project. The carbon capture and
sequestration benefits of the Project would not be realized. Therefore, air quality impacts would
be greater under the No Project/No Action Alternative relative to the Project. Additional details
pertaining to the air quality impacts and air quality monitoring and control at the Project Site are
discussed in Section 5.1, Air Quality.

6.2.2 Biological Resources

The Project Site is currently used for cultivation of cotton, alfalfa, and onions. The primary land
uses in the Project vicinity are agriculture, oil exploration, and oil production. Several potential
aquatic features are in the area; these features include canals and irrigation ditches.

Three listed plant species have the potential to occur in the study areas for the linear facilities.
Eight non-listed special-status plant species have the potential to be found in the study areas for
the linear facilities.

Three threatened or endangered wildlife species (blunt-nosed leopard lizard, Tipton kangaroo rat,
and San Joaquin kit fox) are likely to occur along the linear facilities. Portions of the Project
would be in the Western Kern County Core recovery area (See Section 5.2, Biology in this AFC
Amendment). In addition, six non-listed special-status wildlife species (burrowing owl,
loggerhead shrike, short-nosed kangaroo rat, Tulare grasshopper mouse, San Joaquin pocket
mouse, and American badger) are also likely to occur along the linear facilities.

Existing uses in the area are likely to continue to impact biological resources through
disturbance, habitat degradation, fragmentation, or potential mortality. These include
agricultural activities and oil and gas development. Impacts from these existing uses are likely to
continue under the No Project/No Action Alternative.

Due to the fact that the No Project/No Action Alternative would not involve construction or
operation of the Project, no adverse biological resources impacts would occur, including adverse
impacts to special-status plant and wildlife species, sensitive habitats, and aquatic features. The
Project would have less-than-significant biological resources impacts with implementation of
mitigation measures. Because biological resources impacts would be less than significant under
the Project (during construction and operation), the No Project/No Action Alternative would not
avoid a significant impact of the Project. In addition, the No Project/No Action Alternative
would not meet any of the Project objectives. Additional details pertaining to biological
resources at the Project Site are provided in Section 5.2, Biological Resources.
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6.2.3 Cultural Resources

The landscape in the Project vicinity has been altered by previous surface and subsurface
disturbance from agriculture, oil and gas production, construction of irrigation and drainage
canals, and unpaved roads.

Cultural resource investigations and reports for this site were conducted in accordance with state
and federal requirements and guidance, as described in Section 5.3. Eleven archaeological
resources have been identified in or within close proximity to the archaeological resource study
area as defined for the Project. Although the Project would avoid impacts to the eleven known
archaeological resources in the study area, it is possible that archaeological deposits could be
inadvertently exposed during Project-related construction activities.

The historic period architectural survey identified historic-period built environment properties
present in the Project Area, including two resources eligible for listing in the National Register of
Historic Places or the California Register of Historic Places: Old Headquarters Weir, and the
California Aqueduct. None of the Project components or construction activities, therefore,
would cause a substantial adverse change to the weir or the Aqueduct such that they would be
materially impaired and unable to continue to convey their significance; however, potential
impacts to these resources could occur from changes to the surrounding setting.

Existing uses in the Project Area currently impact cultural resources through disturbance,
including agricultural activities and oil and gas development. Impacts to cultural resources as a
result of these existing uses is likely to continue under the No Project/No Action Alternative.

Under the No Project/No Action Alternative, land disturbance that could have the potential to
result in loss or degradation of cultural resources would not occur. Although the Project would
have less-than-significant impacts on cultural resources, the degree of cultural resources impacts
would be lower under the No Project/No Action Alternative. However, because cultural
resources impacts would be less than significant under the Project (during construction and
operation), the No Project/No Action Alternative would not avoid a significant impact of the
Project. In addition, the No Project/No Action Alternative would not meet any of the Project
objectives. Additional details pertaining to cultural resources at the Project Site are discussed in
Section 5.3, Cultural Resources.

6.2.4 Land Use

The Project Site is in western unincorporated Kern County, approximately 7 miles west of the
outermost edge of the city of Bakersfield, 2 miles northwest of the unincorporated community of
Tupman, and approximately 4 miles south of the unincorporated community of Buttonwillow.
The Project Site is currently used for farming purposes, including the cultivation of cotton,
alfalfa, and onions. Land in the Controlled Area to the north, west, and south of the Project Site
is also currently used for the cultivation of these crops. Land within 1 mile of the Project Site
consists primarily of agricultural use and undeveloped areas. Primary land uses surrounding the
Project linear features are agriculture and oil extraction.
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The Project Site is categorized as Prime Farmland, as defined by the California Department of
Conservation. The Prime Farmland and Semi-Agricultural and Rural Commercial Land
classifications extend over the Controlled Area, which is to the north, south, and west of the
Project Site. Land within 1 mile of the Project Site is primarily included in the Prime Farmland
classification. Grazing Land is located on the southern side of the Outlet Canal. Land within
0.25 mile of the Project linears is primarily included in the Prime Farmland or Grazing Land
classifications.

The 453-acre Project Site is currently under Williamson Act contract, although the contract was
tentatively cancelled by the Kern County Board of Supervisors in 2010. The Williamson Act
restrictions over the tentatively cancelled acreage continue to remain in place until the conditions
set forth in the Certificate of Tentative Cancellation are satisfied, including payment of the
assessed cancellation fee, and recording of the final Certificate of Cancellation. Williamson Act
contracts also cover most of the land currently used for farmland within 1 mile of the Project
Site, as well as properties adjacent to the Project linear features.

Under the No Project/No Action Alternative, the Project Site would likely continue to be used
for agricultural purposes. Impacts associated with the conversion of Prime Farmland and
cancellation of Williamson Act contracts for the 453-acre Project Site would not occur.

Although the Project would result in less-than-significant land use impacts, the degree of such
impacts would be lower under the No Project/No Action Alternative. However, because land use
impacts would be less than significant under the Project (during construction and operation), the
No Project/No Action Alternative would not avoid a significant impact of the Project. In
addition, the No Project/No Action Alternative will not meet any of the Project objectives.
Additional details pertaining to land use at the Project Site are provided in Section 5.4, Land

Use.

6.2.5 Noise

A small number of noise-sensitive residential receptors are located approximately 0.5 to

4.5 miles from the Project Site, and are comprised of widely scattered farmhouses. The nearest
single-family residences are located approximately 1,400 feet to the east of the Project Site.
There are no hospitals, libraries, schools, places of worship, or other facilities where quietness is
an important attribute in the area.

Ambient noise-level surveys were conducted in 2009 and 2012, as described in Section 5.5.
Noise sources observed during the surveys consisted of local and distant traffic noise, barking
dogs, wildlife, aircraft, trains, agricultural equipment, and farm animals.

Under the No Project/No Action Alternative, no noise would be generated from the Project
because the Project would not be constructed or operated. Hence, there would be no changes to
the current ranges of natural environmental conditions and types and intensities of human
activities (both transportation-related and stationary) that might otherwise cause a change to the
range of ambient environmental sound levels and their character. Although the Project would
have less-than-significant noise impacts, the degree of such impacts would be lower under the
No Project/No Action Alternative. However, because noise impacts would be less than
significant under the Project (during construction and operation), the No Project/No Action
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Alternative would not avoid a significant impact of the Project. In addition, the No Project/No
Action Alternative would not meet any of the Project objectives. Additional details pertaining to
noise at the Project Site are provided in Section 5.5, Noise.

6.2.6 Public Health and Safety

The Public Health and Safety analysis considered residential and sensitive receptors within a
6-mile radius of the Project Site. The closest residential neighborhood is in the unincorporated
community of Tupman, approximately 2 miles southeast of the Project boundary. There are also
additional single-family residences in the immediate Project vicinity, including residences
approximately 1,400 feet to the east and 3,300 feet to the southeast of the Project Site.
Additionally, Elk Hills elementary school is 1.3 miles to the southeast of the Project, and the
Tule Elk State Natural Reserve is approximately 1,700 feet to the east of the Project Site and
Controlled Area.

Under the No Project/No Action Alternative, public health and safety would not be affected by
criteria air pollutants or toxic air contaminants associated with Project construction or operation.
However, the Project would have less-than-significant public health and safety impacts under
construction and operations. The potential for such impacts would be greater under the No
Project/No Action Alternative, due to greater fuel consumption, GHG emissions, and toxic air
contaminants resulting from status quo activities compared to the Project over the long term. As
described in Section 6.2, under the No Project/No Action Alternative, electricity and nitrogen-
based products would be generated by facilities that operate less efficiently and release larger
quantities of toxic air contaminants and GHG emissions than the Project. Therefore, public
health impacts could be greater under the No Project/No Action Alternative. Additional details
pertaining to public health and safety at the Project Site are discussed in Section 5.6, Public
Health.

6.2.7 Worker Safety and Health

Under the No Project/No Action Alternative, the Project would not be constructed and operated.
Therefore, workers would not be employed by HECA or its subcontractors, and no risk of injury
would exist to workers. However, because worker safety impacts would be less than significant
under the Project (during construction and operation), the No Project/No Action Alternative
would not avoid a significant impact of the Project. In addition, the No Project/No Action
Alternative would not meet any of the Project objectives. Additional details pertaining to worker
safety at the Project Site are provided in Section 5.7, Worker Safety and Health.

6.2.8 Socioeconomics

The study area for the purposes of socioeconomic analysis included Kern County, Los Angeles
County, the City of Bakersfield, the City of Wasco, and the unincorporated communities of
Tupman and Buttonwillow. Generally, the economic conditions in these areas reflect the recent
recession, with increases in unemployment and a downturn in the housing market.

Under the No Project/No Action Alternative, the Project would not be built, and therefore would
not provide the anticipated increase in jobs or the potential increase in revenues to the local
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economy. Specifically, an average of 1,159 workers per month over the approximate 49-month
construction and commissioning period, including a maximum of approximately 2,500 workers
during peak construction activities, would not be employed under this alternative.
Approximately, 200 full-time operations jobs would not be created.

The No Project/No Action Alternative would not support employment and wages in other
industries in Kern County or the communities surrounding the Project Site. Substantial indirect
and induced employment would not be created, and considerable tax revenues would not be
generated under this alternative. Construction of the Project is estimated to cost approximately
$3.15 billion. The total direct labor for construction is projected to cost approximately

$1.37 billion. An estimated 60 percent of non-labor construction cost is anticipated to be spent
in Kern County on materials and supplies. The remaining materials (comprising approximately
40 percent of non-labor cost), would be purchased outside Kern County. Annual direct labor
income of operations for the Project would be approximately $30 million. Approximately

30 percent of material and supply purchases during operations would occur in Kern County.

Vacant housing, as well as temporary housing, in the study area would not be used by
construction or full-time operations workers under the No Project/No Action Alternative. Local
schools, public services, facilities, and utilities would not be affected under the No Project/No
Action Alternative; however, the Project would have less-than-significant impacts on these
resources. Under both the Project and the No Project/No Action Alternative, no impacts
associated with the environmental justice population would occur. The Project would result in
positive socioeconomic impacts that would not occur under the No Project/No Action
Alternative. Additional details pertaining to socioeconomics impacts are provided in

Section 5.8, Socioeconomics.

6.2.9 Soils

The predominant soils at the Project Site and along the associated linears consist of clays, loamy
sands, gravely sandy loams, silt loams, fine sandy loams, and sandy loams. Details on the
geology of the Project Site and vicinity are included under Section 5.15, Geological Hazards and
Resources. Information regarding Agriculture and Important Farmlands is presented under
Section 5.4, Land Use.

The No Project/No Action Alternative would not involve construction or operation of the
Project. Therefore, there would be no potential for alteration of the existing soil profile, soil
compaction, discovery of potentially contaminated soil, run-off, erosion, and sediment
transportation that could result from grading, surface and subsurface ground disturbance, and
vegetation removal. Existing rates of soil erosion and surface runoff would continue. Although
the Project would result in less-than-significant soils impacts, the potential for such impacts
would be lower under the No Project/No Action Alternative. However, because soils impacts are
less than significant under the Project (during construction and operation), the No Project/No
Action Alternative would not avoid a significant impact of the Project. In addition, the No
Project/No Action Alternative would not meet any of the Project objectives. Additional details
pertaining to soils on the Project Site are discussed in Section 5.9, Soils.
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6.2.10 Traffic and Transportation

The transportation network within the Project study area is composed of a mix of interstate
highways, county highways, and local roadways. The circulation system plays a major role in
the movement of farm products originating from the San Joaquin Valley, Kern County, and
outlying agricultural communities that require access and rely on the state and county roadways.
The Project study area is primarily served by Interstate 5 (I-5) to the east. The primary local
north-south roadways near the vicinity of the Project include Tupman Road, Dairy Road, and
Morris Road. Station Road and Adohr Road provide local east-west access adjacent to and north
of the Project Site.

All study intersections are currently operating at acceptable Level of Service (LOS) C or better,
with the exception of State Route (SR) 119/Tupman Road, which is operating at LOS F during
the p.m. peak hour; similar LOS for study intersections are forecast under Year 2016 No Project/
No Action conditions. Consultation with Kern County Roads Department indicated that there
are no anticipated roadway and circulation improvements in the Project study area.

Under the No Project/No Action Alternative, no workers would travel to the Project Site during
construction or operation. Further, no heavy equipment or construction deliveries would be
brought to the Project Site. Project-related planned improvements, as outlined in Section 5.10,
would not be made. There would be no increase in vehicle trips under the No Project/No Action
Alternative. Although the Project would have less-than-significant transportation and traffic
impacts with the implementation of mitigation measures, such impacts would be lower under the
No Project/No Action Alternative. However, because transportation and traffic impacts would
be less than significant under the Project (during construction and operation), the No Project/No
Action Alternative would not avoid a significant impact of the Project. In addition, the No
Project/No Action Alternative would not meet any of the Project objectives. Additional details
pertaining to traffic and transportation at the Project Site are provided in Section 5.10, Traffic
and Transportation.

6.2.11 Visual Resources

The Project Site lies in the southwestern portion of San Joaquin Valley, which stretches from the
Sacramento—San Joaquin Delta in the north to the Tehachapi Mountains to the south. Various
California coastal ranges line the valley to the west (including the Diablo and Santa Ynez), and
the Sierra Nevada act as the eastern valley boundary. The climate is dry, with hot summers and
mild winters, and there is a persistent haze generally characteristic of the air quality in the area
that impairs the clarity of distant views. The general area is characterized as relatively flat, with
extensive current and previous soil disturbance associated with farming activities and ongoing oil
field operations. The Project Site is generally flat, allowing for open, panoramic, and expansive
views of the valley to the north, northwest, and east. The closest notable topography is Hillcrest
Point, over 5 miles away.

Land within 1 mile of the Project Site is primarily used for farming purposes. The western
border of the Tule Elk State Natural Reserve is approximately 1,700 feet to the east of the Project
Site. The nearest single-family dwellings are approximately 1,400 feet to the east; 3,300 feet to
the southeast; and 4,000 feet to the north. The EHOF is 1 mile south of the Project Site. Several
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semi-urban/urban areas surround the Project region, from 2 to 15 miles away from the Project
Site. Other than a few locations on the outskirts of Tupman Road, none of these areas have
direct views to the Project Site.

Landscapes within the visual sphere of influence (VSOI) were classified as having low scenic
integrity. The Project Site is in areas characterized by low distinctive or diverse natural
amenities, or lacking substantial positive cultural modifications. There are a number of existing
cultural modifications (e.g., cultivated farmlands, industrial facilities, existing power
transmission lines, a former fertilizer manufacturing plant adjacent to the Project Site, and
oilfield activities and associated structures/storage tanks, etc.) within the VSOI. Although the
Project is expected to change the existing character of the site, significant impacts to the scenic
attractiveness of the VSOI as a whole are not anticipated due to adjacent industrial scenery.

Under the No Project/No Action Alternative, the Project would not be constructed or operated,
and the Project Site would be maintained in its present state. Visual resources impacts resulting
from the Project would not occur under the No Project/No Action Alternative. However,
because visual resources impacts would be less than significant under the Project (during
construction and operation) with the implementation of mitigation, the No Project/No Action
Alternative would not avoid a significant impact of the Project. In addition, the No Project/No
Action Alternative would not meet any of the Project objectives. Additional details pertaining to
visual resources are provided in Section 5.11, Visual Resources.

6.2.12 Hazardous Materials Handling

Under the No Project/No Action Alternative, hazardous materials associated with construction
and operation of the proposed Project would not be brought onto the Project Site. Limited
hazardous materials handling (e.g., fertilizers) associated with agricultural use of the Project Site
would continue. Although the Project would have less-than-significant hazardous materials
handling impacts, the potential for such impacts would be lower under the No Project/No Action
Alternative. However, because hazardous materials handling impacts would be less than
significant under the Project (during construction and operation), the No Project/No Action
Alternative would not avoid a significant impact of the Project. In addition, the No Project/No
Action Alternative would not meet any of the Project objectives. Additional details pertaining to
hazardous materials management at the Project Site are provided in Section 5.12, Hazardous
Materials Handling.

6.2.13 Waste Management

Under the No Project/No Action Alternative, waste associated with construction or operation of
the Project would not be generated. Assessment and management of existing waste (as described
in Section 6.2.9) that may be present on the Project Site would not be conducted as they would
be under the Project. However, because waste management impacts would be less than
significant under the Project (during construction and operation), the No Project/No Action
Alternative would not avoid a significant impact of the Project. In addition, the No Project/No
Action Alternative would not meet any of the Project objectives. Additional detail pertaining to
waste management at the Project Site is provided in Section 5.13, Waste Management.
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6.2.14 Water Resources

The Project Site is located in the Kern County subbasin of the San Joaquin Valley groundwater
basin. On a regional scale, the development of irrigated agriculture in the western San Joaquin
Valley has significantly altered the groundwater flow system. The dominant recharge source in
the subbasin is applied irrigation water. Water supply in 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.

Groundwater in the vicinity of the Project is generally considered to be of relatively low quality
due to the presence of water-soluble deleterious minerals in the parent rocks. Shallow
groundwater presents problems for agriculture in the vicinity of the Project, with high
concentrations of Total Dissolved Solids, sodium chloride, and sulfate.

Under the No Project/No Action Alternative, there would be no potential for discharges from the
Project that could degrade surface or groundwater quality, and no impacts related to subbasin
water balance, potable water supply demand, and groundwater level drawdown would occur.
However, beneficial impacts of the Project on local groundwater quality would not be realized
under this alternative, and water resource impacts from agricultural use of the site would
continue. Although the Project would have less-than-significant water resources impacts, the
potential for such impacts would be lower under the No Project/No Action Alternative.
However, because water resources impacts would be less than significant under the Project
(during construction and operation), the No Project/No Action Alternative would not avoid a
significant impact of the Project. In addition, the No Project/No Action Alternative would not
meet any of the Project objectives. Additional details pertaining to water resources for the
Project Site are discussed in Section 5.14, Water Resources.

6.2.15 Geologic Hazards and Resources

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.

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. The closest known faults classified as active by the
State of California Geologic Survey are the San Andreas Fault, approximately 21 miles to the
west; the White Wolf Fault, approximately 23 miles to the southeast; and the Pleito Thrust,
approximately 27 miles south of the Project Site. There are no known significant mineral
resources present on the Project Site.

Under the No Project/No Action Alternative, development of a low-carbon polygeneration
facility at the Project Site would not occur; therefore, impacts related to geologic hazards and
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resources would not occur. Although the Project would result in less-than-significant geologic
hazards and resources impacts, the potential for such impacts would be lower under the No
Project Alternative. However, because geologic hazards and resources impacts would be less
than significant under the Project (during construction and operation), the No Project/No Action
Alternative would not avoid a significant impact of the Project. In addition, the No Project/No
Action Alternative would not meet any of the Project objectives. Additional details pertaining to
geologic hazards and resources at the Project Site are discussed in Section 5.15, Geological
Hazards and Resources.

6.2.16 Paleontological Resources

Two stratigraphic units would be potentially impacted during Project construction activities:
Quaternary alluvium, and Tulare Formation. Although no fossils were previously reported to
directly underlie the Project Site, numerous fossil localities nearby in the Quaternary alluvium
and the Tulare Formation have been reported in both the published scientific literature and
museum records. In addition, numerous previously unrecorded fossil localities were identified
during the field surveys of the Project Site and linear facility rights-of-way (ROWSs). Many of
these previously reported and unreported localities occur within 1 mile of the HECA linear
facilities and the OEHI CO, pipeline.

Some current uses of the site and surrounding area adversely affect paleontological resources
through disturbance, including agricultural activities and oil and gas development. Impacts as a
result of these existing uses would likely continue under the No Project/No Action Alternative.

In addition, the natural processes of water and wind erosion and abrasion from blowing sand may
degrade exposed paleontological resources, as well as revealing additional specimens.

Under the No Project/No Action Alternative, no potential would exist for land disturbance
associated with construction or operation of the Project to cause loss or degradation of
paleontological resources. Although the Project would have less-than-significant paleontological
resources impacts with the implementation of mitigation, the potential for adverse
paleontological resources impacts would be lower under the No Project/No Action Alternative.
However, because paleontological resources impacts would be less than significant under the
Project, the No Project/No Action Alternative would not avoid a significant impact of the
Project. In addition, the No Project/No Action Alternative would not meet any of the Project
objectives. Additional details regarding paleontological resources for the Project Site are
provided in Section 5.16, Paleontological Resources.

6.3  SITE AND LINEAR FACILITIES LOCATION ALTERNATIVES

In determining if an alternative site or linear facilities location would feasibly attain the Project
objectives, HECA used the following site evaluation criteria:

Environmental impacts;

Safety (proximity to residents, schools, day-care centers, etc.);
Proximity to sensitive receptors (population and sensitive species);
Environmental justice considerations;

Economic feasibility;
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Site acreage (300+ acres), topography, lowest elevation (to maximize power generation);
Proximity to CO, customer for CO, EOR and sequestration;

Minimize impacts on transportation corridors;

Feasibility of land acquisition;

Proximity to infrastructure to minimize impacts from Project Site access and linear facilities;
Proximity to raw water supply.

6.3.1 Proposed and Alternative Sites

The Project Site is in an agricultural area in Kern County, California, near the EHOF. The
Project Site is contiguous land bounded by agricultural land and Adohr Road to the north,
Tupman Road to the east, agricultural land and an irrigation canal to the south, and the Dairy
Road ROW to the west. The Project Site is in a sparsely populated area. There are only a few
homes within a mile of the Project Site, and the unincorporated community of Tupman is
approximately 2 miles from the site. Primary access for truck deliveries will be from I-5, to
Stockdale Highway west, to Morris Road, south to Station Road, then west to the entrance on
Tupman Road. The topography of the Project Site is flat. The geology at the Project Site has
been determined suitable for facility construction.

The Project Site was selected based upon, among other considerations, the available land;
proximity to a CO, storage reservoir; and the existing natural gas transportation, electric
transmission, brackish groundwater supply, rail, and roadway infrastructure that could support
the Project. The geology in the vicinity of the Project Site makes it one of the premier locations
in the United States for CO, EOR and Sequestration.

HECA’s initial AFC (08-AFC-8) was submitted to CEC on July 30, 2008, which proposed the
Project on a different site. The Project was subsequently moved when it was discovered that
previously undisclosed sensitive biological resources existed at the prior site. As a result, HECA
was required to conduct an alternative site analysis that was not merely theoretical, but was in
fact necessary to identify an alternative site for the Project, which has now become the Project
Site. HECA filed a Revised AFC in May 2009. In the process of selecting this Project Site,
several alternative sites in the vicinity of the unincorporated communities of Buttonwillow and
Tupman were considered. However, the alternative sites were rejected for various reasons,
including (1) topography, (2) distance from the proposed CO, custody transfer point, (3) lengths
of linear facilities, (4) sensitive environmental receptors, and/or (5) land availability. These sites
and their relevant information are presented in Table 6-1, Alternative Sites Reviewed and Status.

Figure 6-1, Alternative Sites, shows the locations of these alternative sites.

Based on this analysis, no alternative sites were identified that were environmentally superior to
the Project Site, and would allow attainment of most of the Project objectives. Thus, the Project
Site was selected.

6.3.2 Linear Facilities

e The Project Site employs several strategies to minimize or avoid impacts from linear
facilities. The Project maximizes the use of existing ROWs for linear facilities, while

URS 6-16 R:\12 HECA\AFC Amd\6_0 Alternatives.docx



SECTIONSIX Alternatives

minimizing the number of private land owners involved. In addition, to the degree feasible,
the Project has co-located linear facilities in the same ROW to minimize impacts. Moreover,
all linear facilities have been sited to limit the number of miles traversed, and were
thoroughly reviewed to limit environmental impacts. Six linear facilities have been proposed
to support the Project. The electric transmission line will interconnect the Project to a future
Pacific Gas and Electric Company (PG&E) switching station approximately 2 miles east of
the Project Site.

e For drinking and sanitary use, the Project will use potable water supplied by West Kern
Water District approximately 1 mile east of the Project Site. The potable water pipeline will
be co-located within the 100-foot electric transmission line permanent ROW for the entirety
of its route.

e The industrial railroad spur will run from the San Joaquin Valley Railroad (SJVRR) to the
Project Site in order to facilitate feedstock and equipment delivery and nitrogen-based
product export.

e A natural gas line will interconnect with a PG&E natural gas pipeline located north of the
Project Site. The natural gas line will be co-located in the permanent railroad spur ROW for
the entire railroad spur route.

e The process water supply pipeline will be in an existing ROW owned by Buena Vista Water
Storage District (BVWSD).

e Construction of a CO, pipeline to transfer the CO, captured during gasification from the
Project Site to OEHI.

6.3.2.1 Electrical Transmission Line and Potable Water Line

The Project evaluated interconnections to both PG&E’s Midway Substation north of the Project
Site, as well as to a future PG&E switching station east of the site. Numerous routing options
were evaluated in detail to the Midway Substation, including routes presented in the 2009
Revised AFC. However, the PG&E Midway Substation was eventually eliminated from
consideration based on the following: (1) Midway had identified congestion in and around the
substation; and (2) PG&E’s switching station represents the shortest and most direct
interconnection point available to the site, and Midway required a substantially longer line
length.

For selecting the currently proposed route to the PG&E switching station, the following factors
were considered:

e Feasibility of land acquisition. This route involves a minimum number of land owners.
Negotiations with these land owners have been successful in gaining agreements for the
transmission line ROWs,
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e Safety and proximity to potential sensitive receptors. There are no residences or other
occupied buildings (i.e., residences, schools, day-care centers, etc.) along the entire proposed
route.

e Overall economic feasibility. Due to the close proximity of the interconnection point with
the Project Site, the identified route provides the shortest and most direct transmission line
available.

Other transmission features that were evaluated included the following:

e Transmission structure types;

e Conductor sizes and conductor families;
e Circuit bundle configurations;

e Ground wires;

e Insulators;

e Construction methods.

Potable water will be supplied by West Kern Water District (WKWD) for drinking and sanitary
purposes. Numerous routing options for the potable water linear were evaluated in detail,
including the route presented in the 2009 Revised AFC. However, the current potable water
linear alignment is several miles shorter than the previously proposed route; it will be placed in
the electrical transmission corridor ROW over the entire route, which will minimize
environmental impacts. In 2010, HECA considered the use of a potable well that would be
located either on or adjacent to the Project Site. However, the water from the potable well would
have required treatment. HECA has selected the currently proposed potable water supply from
WKWD because the source is relatively close to the Project Site and the water would not require
treatment prior to use.

6.3.2.2 Industrial Railroad Spur and Natural Gas Line

The Project is proposing two alternatives for transporting coal to the Project Site. Alternative 1
represents the construction of an approximately 5-mile industrial railroad spur installed from the
SJVRR to the Project Site; Alternative 2 is discussed in Section 6.4. Several railroad spur
routing options were evaluated in the area; however, based on the following considerations, the
currently proposed route was selected:

e Main line. The route ties into the SIVRR main railroad line.

e Land availability. HECA has been in discussions with landowners, and the proposed route
represents the most feasible alignment, based on land availability and discussions with
landowners.

e Safety and proximity to potential sensitive receptors. The proposed route is sited in less-
populated areas, and there are minimal occupied buildings (i.e., residences, schools, day-care
centers, etc.) along the entire proposed route.
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The PG&E natural gas pipeline will be co-located with the railroad spur. The natural gas supply
pipeline will tap into PG&E’s main supply pipeline. Several natural gas pipeline routing options
were considered. However, the current pipeline route was selected to ensure that it would be co-
located with the railroad spur. Therefore, the above considerations for the railroad spur routes
were also applied to the natural gas pipeline routes. In addition, the remaining portion of the
natural gas pipeline that is not co-located with the railroad spur location was selected based on
the location of the PG&E main supply pipeline.

6.3.2.3 Process Water Line

The process water source for the Project runs in a northwesterly direction from the Project Site
for approximately 15 miles, and will consist of brackish groundwater supplied by the BVWSD,
which would be treated on site to meet Project standards. The process water pipeline route runs
from Seventh Standard Road to the Project Site, along the existing BVWSD road on the
northwestern side of the West Side Canal.

Alternatives to the proposed process water linear route were analyzed, and supporting decision
criteria for the proposed route are provided in Section 6.7, Alternative Water Supplies.

6.3.2.4 CO; Pipeline

An approximately 3-mile CO; pipeline will transfer the CO, captured during gasification from
the Project Site south to the OEHI CO; Processing Facility. There are limited options for CO,
sequestration available to the Project in order to meet the Project’s stated objectives. As
mentioned above, the Project Site was selected based upon, among other considerations,
proximity to a high-quality CO, storage reservoir. In previous AFC submittals, oil fields in the
Ventura Basin and the southern end of the San Joaquin Basin were evaluated for their
sequestration and EOR potential. The EHOF was determined to be the preferred field, due to its
closer proximity to the HECA Project Site, shorter CO, supply line length, results of previous
CO; pilot studies, and decreased construction time and requirements (URS, 2009). The proposed
CO; pipeline alignment has been sited to minimize impacts to resource areas, as is further
discussed in Appendix A of this AFC Amendment.

6.4 COAL TRANSPORTATION

HECA is currently considering the following two alternatives for the transportation of coal to the
Project Site:

e Alternative 1, rail transportation. An approximately 5-mile new industrial railroad spur
that would connect the Project Site to the existing SIVRR-Buttonwillow railroad line. This
railroad spur would also be used to transport some of the HECA products to customers.

e Alternative 2, truck transportation. Truck transport would be via existing roads from an
existing coal transloading facility northeast of the Project Site. The truck route distance is
approximately 27 miles.
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Environmental sections presented in Section 5 of this AFC Amendment evaluate the
environmental impacts of each of these alternatives.

6.5 ALTERNATIVE GENERATING TECHNOLOGIES AND CONFIGURATIONS

HECA was formed to develop a material business consisting of the production of low-carbon
baseload electricity by capturing CO, and transporting it for use in CO, EOR and sequestration
(storage). The Project also includes an integrated Manufacturing Complex that will produce
low-carbon, nitrogen-based products. These particular Project objectives drove the generation
technology selection. Accordingly, the (IGCC technology was selected because of its unique
ability to produce low-carbon H,.rich fuel for baseload power generation as well as for its
superior carbon-capture features. The technology selection was driven by the following
objectives: (1) proving commercial scale IGCC-with carbon-capture operability, and (2) proving
associated economic viability. A key aspect is delivering a high-reliability operating plant within
a minimum period after initial start-up. Other generating technologies, such as solar, wind,
geothermal, hydroelectric, and nuclear, were not selected because they fundamentally fail to
achieve the Project objectives.

6.5.1 Mitsubishi Heavy Industries Gasification Technology

IGCC with carbon capture is the only technology which meets the goal of the Project to generate
low-carbon power using Ha.rich fuel produced from a solid feedstock. Other technologies such
as pulverized coal technology and oxyfuel technology do not meet this goal. Furthermore,
pulverized coal technology with carbon capture is an unproven technology at the Project’s scale;
it has lower efficiency, higher water usage, and higher emissions.

Mitsubishi Heavy Industries’ (MHI) gasification technology forms the initial section of the
IGCC Project. Other gasification technology options were considered, including those of GE,
Shell and ConocoPhillips. MHI’s oxygen blown gasification process was selected for the
following reasons:

e The two-stage gasification process provides for greater than 99 percent carbon conversion,
resulting in a gasification solids by-product having virtually no carbon content.

e Dry feed system translates into reduced water consumption, as well as reduced size and cost
of the wastewater treatment facility (no black water)

o Water wall design versus refractory design provides thermal protection for greater reliability
and plant availability (less down time) and reduces maintenance costs.

e Increased efficiency as a result of reduced oxygen and coal/petcoke demand for producing a
given amount of syngas. Also, MHI’s technology produces high pressure superheated steam
in the syngas cooler, which enhances power production.

e Lower overall emissions and higher CO; production (for enhanced oil recovery and
sequestration) than other competing gasification technologies.
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Based on the above reasons, MHI is the selected technology supplier
6.5.2 Acid Gas Removal System

Two important design criteria for the acid gas removal (AGR) system were: (1) removal of
sulfur in the Ho.rich fuel to a target of less than 5 ppm by volume (ppmv) total sulfur (a level
compatible with state-of-the-art art selective catalytic reduction technology); and (2) production
of a high-purity CO, stream that contains over 90 percent of the total carbon in the raw syngas.
There are numerous AGR technologies available, but only a few have found widespread
acceptance for gasification projects. The three most commonly selected technologies are
methyldiethanolamine (MDEA), Selexol®, and Rectisol®.

For the reasons discussed below, Rectisol® was selected because of its ability to meet the
Project’s target levels for sulfur removal and purity of the CO, stream. All three of these
solvents are capable of selective removal of hydrogen sulfide from a sour syngas stream.
However, the sulfur slip (H2S + COS) in the treated syngas is highest for methyldiethanolamine
(MDEA) (an order of magnitude higher than the desired target level). For this reason, MDEA
did not meet the requirements of the Project.

Selexol® is commonly selected for IGCC applications where the gasifier pressure is relatively
high and where the depth of sulfur removal is sufficient to allow the use of conventional
selective catalytic reduction catalysts in the heat recovery steam generators (HRSG). There are
several Selexol® units in commercial operation treating syngas. However, Selexol® loses its
capital cost advantage when either very deep sulfur removal or high-purity CO; capture is
required. As previously stated, both are required. Furthermore, as compared with Rectisol®,
only one Selexol® plant is understood to be operating at sulfur levels less than 5 ppmv in the
Ho.rich fuel at a scale smaller than that required for the Project. There is sufficiently more of an
experience base showing that Rectisol® is more likely to achieve the Project’s design criteria for
sulfur recovery.

Additionally, Rectisol® is the more common selection when the syngas is used for chemical
manufacturing and when very deep sulfur removal is required. Rectisol® solvent is often used in
the production of commercial grade methanol; it is low cost and is available from multiple
suppliers. Rectisol® is commercially proven with 50 Rectisol® plants in operation, and with
many power plants demonstrating sulfur removal at, or better than, the design criteria for the
Project. Another important factor in the selection of Rectisol® is its ability to remove trace
contaminants, such as carbonyl sulfide (COS), hydrogen cyanide (HCN), ammonia (NHs),
mercaptans, mercury (Hg), iron (Fe) and nickel (Ni) carbonyls; and mixtures of benzene,
toluene, and xylene (BTX).

As a result of the extensive evaluation performed by HECA, it chose Rectisol® for the Acid Gas
Removal (AGR) system. With its significant sulfur removal capability, proven operating
experience demonstrating sulfur removal consistent with the Project’s design criteria, and
removal of trace contaminants, Rectisol® was deemed superior to Selexol® for the Project.
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6.5.3 MHI 501 GAC® Combustion Turbine

MHI’s 501GAC® combustion turbine was selected as the combustion turbine for the following
reasons:

e MHI’s proven experience with high (greater than 90 percent) H; fuel.

e Highest efficiency of all “G” class machines, particularly with the air-cooled model.

e Single-shaft design reduces capital costs (one versus two generators) and equipment footprint
(plot space requirements).

e Rapid ramp rate for the MHI 501GAC machine, versus competing turbine technologies.

6.5.4 Conclusion

In conclusion, a thorough review of alternative generation technologies and configurations was
conducted. Based on this review, none of the alternatives satisfied the basic Project Objectives,
as described above, without resulting in increased adverse impacts to the environment or
impaired project feasibility as compared to the proposed Project. As a result, the alternative
generation technologies and configurations were rejected in favor of the proposed Project’s
generation technology.

6.6 MANUFACTURING COMPLEX ALTERNATIVES AND TECHNOLOGY
SELECTION

The Project was studied both with and without a Manufacturing Complex component. A number
of benefits are achieved by the addition of the Manufacturing Complex, including the following:

e Greater capability for the plant to vary power output in response to planned daily changes in
power demand. The Project uses gasification with carbon capture and storage to produce Hy,
a clean, carbon free, high energy carrier for electricity and nitrogen-based product
production. In contrast to power markets where demand is variable, the H, and carbon
capture production equipment operate best at steady conditions thereby offering limited
electrical output flexibility. The key to overcoming this limitation is addressed through
HECA’s ability to produce and store nitrogen-based products. When maximum power
output is indicated, the production of nitrogen-based products is reduced while the H,
production rate remains unchanged. Similarly, when lower power output is indicated, H; is
diverted to producenitrogen-based products. This flexibility is an important power
generation characteristic to facilitate grid stability and higher penetrations of other clean low
carbon generation technologies such as intermittent renewable energy.

e The Manufacturing Complex will provide nitrogen-based products manufactured locally,
important to the California agriculture industry, with a low carbon footprint, and the
avoidance of transportation supply chain GHG emissions.

e The combination of a Manufacturing Complex and power plant results in greater co-
production energy efficiencies than achieved by a standalone power plant of the same design.
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e The Manufacturing Complex enhances economic viability of the Project by adding another
revenue stream.

6.7 ALTERNATIVE WATER SUPPLIES

Several potential alternative water supplies were studied for the Project, as well as potential
technologies for reducing water demand.

The water supply options considered included:
e Ocean water

e Brackish water
— Industrial wastewater
— Semitropic Water Storage District
— Buena Vista Water Storage District

e Inland Wastewaters
— Municipal effluent
— Agricultural wastewater

e Other inland waters
— State Water Project
— Fresh groundwater
— Municipal water supply

In addition to evaluating the ability of the alternatives to feasibly attain the general Project
objectives, HECA used the following water supply specific criteria as a means of evaluating
potential water supply alternatives:

Environmental impacts

Beneficial impact to local groundwater quality and agriculture
Economic feasibility

Feasibility of land acquisition

Proximity to raw water supply

e Minimization of the parasitic electrical demand

In addition, the analysis took into consideration California State Water Resources Control Board
Resolution No. 75-58," referred to as the California Water Policy, which addresses the use and
disposal of inland waters used for power plant cooling.

6.7.1 Water Supply Alternatives Decision Analysis

The following hierarchy of tests was applied to each water supply alternative:

! Water Quality Control Policy on the Use and Disposal of Inland Waters Used for Power Plant Cooling,
Resolution 75-58, State Water Resources Control Board, June 19, 1975.

R:\12 HECA\AFC Amd\6_0 Alternatives.docx 6-23 URS



SECTIONSIX Alternatives

Test 1. Is the alternative water supply feasibly available at the Project Site? (If not, then
disregard this alternative. If yes, proceed to Test 2.)

Test 2. Will the subject water supply alternative satisfy California Water Policy? (If not, then
disregard this alternative. If yes, proceed to Test 3.)

Test 3. Is the subject water supply alternative technologically sufficient (quantity and quality) to
guarantee high safety and reliability (98 percent availability?) (If no, then disregard this
alternative. If yes, proceed to Test 4.)

For water supply alternatives passing Tests 1 through 3, apply Tests 4 through 6:

Test 4. Rate other impacts associated with each water supply alternative, including
transportation, biological, energy, health and safety, etc. (high, medium, and low).

Test 5. Rate relative capital costs of each remaining water supply alternative (high, medium, and
low).

Test 6. Rate relative operation and maintenance (O&M) costs of each of the remaining water
supply alternatives (high, medium, and low).

Tests 1 through 3 address “fatal flaw” criteria. Alternatives that did not pass Test 1, 2, or 3, were
not evaluated further. For alternatives passing Tests 1 through 3, the evaluations from
application of Tests 4 through 6 were evaluated for each water supply alternative, with the
alternative with the highest evaluation being selected.

6.7.2 Wastewater Being Discharged to the Ocean

The Project Site is located approximately 75 miles from a significant source of ocean disposed
wastewater. Although this supply is large, and technology for its successful use proven, the
capital cost for transporting and treating the wastewater from this option is high (>$500 million).
This alternative water supply failed Test 1, because it is not feasibly available at the Project Site.
This alternative was eliminated from further consideration.

6.7.3 Ocean Water

The Project Site is approximately 75 miles from the Pacific Ocean. Although this supply is
limitless, and technology for its successful use proven, the capital cost for transporting, treating,
and disposing of this option is high (>$500 million). This alternative water supply failed Test 1,
because it is not feasibly available at the Project Site. This alternative was eliminated from
further consideration.

6.7.4 Brackish Water
6.7.4.1 Industrial Wastewater

Industrial wastewater in the form of produced water is available from the oilfields within
10 miles of the Project Site. Produced water refers to water that is “co-produced” from the many
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oil wells in the Kern County region. Produced water is an industrial wastewater that is separated
from crude oil in the oil production process. Kern County oil well output is often 8 parts water
to 1 part oil, leading to a large excess of produced water that the local oil producers must dispose
of. The produced water is currently disposed by re-injection and discharge to evaporation ponds.
There are approximately 15 million gallons per day (mgd) of produced water available when
drawn from multiple locations within a radius of 10 miles of the Project Site. Producers of these
waters indicated they were willing to provide this water to the Project. However, they are
reluctant to guarantee specific quantities of future water supply. The business purpose of these
organizations is oil production—not water production—and they are unwilling to complicate the
former for the sake of the latter. Commercial discussions determined that a reliable produced
water supply is not readily available; therefore, this alternative failed Test 1. Under the test
hierarchy, previously described, this conclusion ends consideration of this alternative.
Nevertheless, for the purposes of this analysis, the ability of this alternative to meet subsequent
tests was evaluated.

Because inland wastewaters are identified in California State Water Resources Control Board
Resolution No. 75-58 as a preferred alternative source of water supply, the produced water is
consistent with the California Water Policy. Therefore, this supply does pass Test 2.

The produced water exhibits Total Dissolved Solids concentrations ranging from 10,000 to
40,000 milligrams per liter; it has elevated concentrations of potentially problematic ionic
species, including silicon (Si), strontium (Sr), and barium (Ba); and it possesses significant oil
and grease issues. Given the quality and ionic constituents of these supplies, the optimal
technology for processing this raw water to Project standards is a “thermal process.” The
thermal process uses a mechanical vacuum pump and heat input to boil the water and recover a
good quality stream sufficient for utility purposes. This utility water stream must then be treated
further with reverse osmosis and demineralization to achieve the Project demineralized water
standard. Produced water will require significant treatment prior to use. This treatment is not
unprecedented, but only one such example is known to HECA. This provides a higher level of
technology risk than the Project is comfortable with. However, such treatment does appear to be
technologically feasible, so this supply passed Test 3.

It is estimated that the capital cost to construct a water plant to process this raw water supply
could be $200 million. The costs to operate this water plant are anticipated to be high, and could
result in a nearly 15 MW additional parasitic load over use of brackish groundwater (due to the
steam turbine cycle to operate the water plant). These capital and operating costs are substantial
and they negatively impact the Project’s economics.

The thermal treatment technology will produce a concentrated brine waste stream. Based upon
quality data already obtained, it is possible that this reject stream will have constituents at
sufficient levels to trigger classification of the brine waste stream as hazardous waste. This
waste generation would conflict with the intent of the Project design to minimize the production
of hazardous waste to the extent feasible.

Although oilfield-produced water appears to be technologically possible as a water supply to the
Project, it is not the preferred option, due to availability, environmental, waste disposal, and cost
considerations.

R:\12 HECA\AFC Amd\6_0 Alternatives.docx 6-25 URS



SECTIONSIX Alternatives

6.7.4.2 Semitropic Water Storage District

The Semitropic Water Storage District (Semitropic) is in northwest Kern County. It has a
groundwater storage capacity of 1.65 million acre-feet, with 650,000 acre-feet of capacity
remaining.

Agriculture in a portion of the Semitropic District is impacted by shallow, brackish groundwater
conditions resulting from agricultural irrigation. This impacted area is approximately 10 miles to
the west/northwest of Wasco and affects an area of roughly 10 square miles.

Similar to the BVWSD, use of this water supply alternative is consistent with the California
Water Policy in that the ultimate water supply will be brackish groundwater; it passed Test 2.
However, in conversations with Semitropic, they were unable to verify the water supply quantity
and composition; they were therefore unable to provide a firm water supply commitment for this
Project. Therefore, Tests 1 and 3 could not be performed, and this alternative was rejected.

6.7.4.3 Buena Vista Water Storage District

The Project Site is in the southern portion of the BVWSD. The brackish groundwater will be
supplied from Buena Vista Water Storage District (BVWSD), as part of BVWSD’s Brackish
Groundwater Remediation Project (BGRP), which is designed to remediate brackish
groundwater that is considered to be unsuitable for agricultural or drinking uses. Implementation
of the BGRP, which includes Project-specific pumping, is seen as a benefit to BVWSD in that it
remove salts from the aquifer, impedes eastward flow of poor-quality groundwater, and enhances
westward flow of good-quality groundwater. Project consumption of these impaired sources will
beneficially affect local agriculture.

The District has stated that it will be able to provide brackish groundwater to the Project for the
estimated life of the Project (see BVWSD/HECA contract in Appendix N-1, Water Resources
Information). Because there is sufficient brackish groundwater available to meet the needs of the
Project, this alternative passed Test 1. The use of brackish groundwater is consistent with the
California Water Policy, and it passed Test 2.

The District’s brackish water supply system will include a “picket fence” of wells to intercept the
brackish water plume entering the District from the west. Because it is technologically feasible
to obtain and treat the brackish groundwater to Project standards, this alternative passed Test 3.

As discussed in Section 5.14, Water Resources, this alternative does not result in any significant
adverse environmental impacts. The relative capital costs and O&M costs associated with this
water supply alternative are not insignificant; however, this option is economically feasible.
Based on this evaluation, brackish water provided by BVWSD has been identified as the
preferred process water supply for the Project.
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6.7.5 Inland Wastewaters
6.7.5.1 Municipal Effluent

The Project Site is located approximately 17 miles northeast of the city of Bakersfield
Wastewater Treatment Plant #3. This plant treats a large portion of the municipal effluent
generated from the city of Bakersfield.

Previously, the Project had discussions with the city regarding their interest and availability in
supplying water to the Project. Currently, the city is selling its treated effluent to local farmers
for irrigation purposes. They do not have excess capacity outside of existing contracts, which
can supply the Project with its total water needs. They do have some excess production
(approximately 1 mgd), which is expected to increase in the intervening time between Project
permit submission and start-up. This growth rate is estimated at approximately 0.25 mgd per
year, resulting in another 1 mgd available by start-up in 2014. This amount is insufficient for
Project needs, and would have to be augmented by an additional water supply.

Given that this supply is insufficient for Project needs, it failed Test 1, and was not selected as
the preferred process water supply for the Project.

6.7.5.2 Agricultural Wastewater

Agricultural wastewater (i.e., tile drainage) is excess water from irrigation practices. This
wastewater is not available in sufficient quantities in the vicinity of the Project Site, nor is it
sufficiently reliable for use at the Project due to water quality variability. Therefore, this
alternative failed Tests 1 and 3, and was eliminated from further consideration.

6.7.6 Other Inland Waters
6.7.6.1 State Water Project

The State Water Project’s California Aqueduct is approximately 1,900 feet south of the Project
Site. This source failed Test 1, because the Project does not have an allocation for the use of
water from the State Water Project. In addition, it is anticipated that this source would fail to
pass Test 2, because the availability of other viable sources of water would make use of this
freshwater source inconsistent with the California Water Policy (State Water Resources Control
Board Resolution No. 75-58). Direct use of water from the State Water Project was therefore
eliminated from further consideration.

6.7.6.2 Fresh Groundwater

Fresh groundwater is found in the vicinity of the Project Site. Because this alternative water
supply is feasibly available to the Project, it passed Test 1. Given the availability of other viable
sources of water, use of this freshwater supply would be inconsistent with the California Water
Policy, and this alternative water supply failed Test 2. It was, therefore, eliminated from further
consideration.
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6.7.6.3 Municipal Water Supply

Given the availability of other viable sources of water, use of a municipal freshwater supply
would be inconsistent with the California Water Policy. This alternative water supply failed
Test 2 and was eliminated from further consideration.

6.8 ALTERNATIVE WASTEWATER DISPOSAL OPTIONS

Following is a summary of the wastewater disposal alternatives that were evaluated:

e Zero Liquid Discharge (ZLD) system. A mechanical system using evaporation and
crystallization to effectively reduce liquid wastes to a dry waste for landfill disposal.

e Evaporation pond. Large, lined surface impoundment for disposal of wastewater via
atmospheric drying, resulting in a sludge that must be disposed of in a landfill system.

e Class I non-hazardous injection well. Disposal of wastewater via well discharge to a
geologic formation that is unsuitable for potable water production and isolated from drinking
water aquifers.

e Disposal to wastewater treatment plant. Discharge to a treatment works for removal of
pollutants.

e Surface discharge. Discharge of wastewater to the ground or receiving waters, including
lakes, rivers, and streams.

e Off-site treatment. Routing of the wastewater to a facility in another location employing
one or more of several technologies by a contracted service company.

6.8.1 Wastewater Disposal Alternatives Decision Analysis
The following hierarchy of tests was applied to each alternative:

Test 1. Is the wastewater disposal alternative feasibly available at the Project? (If not, then
disregard this alternative. If yes, proceed to Test 2.)

Test 2. Will the subject alternative satisfy applicable laws, ordinances, regulations, and
standards? (If not, then disregard this alternative. If yes, proceed to Test 3.)

Test 3. Is the subject alternative technologically sufficient to guarantee high safety and
reliability (98 percent availability? If no, then disregard this alternative. If yes, proceed to
Tests 4 through 6.)

Tests 1 through 3 address “fatal flaw” criteria. Alternatives that did not pass Test 1, 2, or 3, were
not evaluated further. For alternatives passing Tests 1 through 3, Tests 4 through 6 were applied
and scored as high, medium, or low:
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Test 4. Rate other environmental impacts, including transportation, biological, energy, health
and safety, etc.

Test 5. Rate relative capital costs of each remaining alternative.
Test 6. Rate relative O&M costs of each remaining alternative.

The ratings from application of Tests 4 through 6 were evaluated for each alternative, with the
highest rated alternative selected.

6.8.2 ZLD System

A ZLD system is a mechanical system using a mechanical vapor compression evaporator and
crystallization to effectively reduce liquid wastes to a dry solid waste for landfill disposal. ZLD
enables water to be reused within the plant, and it eliminates wastewater. Although this option is
technologically feasible, it is energy-, operational-, and capital-intensive.

6.8.3 Evaporation Pond

An evaporation pond would consist of a large, lined surface impoundment for disposal of
wastewater via atmospheric drying, resulting in a sludge that must be disposed in an approved
landfill. A very large evaporation pond would be required for disposal of the large volume of
wastewater produced by the Project. Due to space, economic, and environmental considerations,
this alternative was determined to not be feasible. Therefore, this alternative was eliminated
from further consideration.

6.8.4 Injection Disposal Well

This alternative includes the disposal of wastewater via wells that discharge to a geologic
formation that is unsuitable for potable water production and is isolated from aquifers. The
following geologic conditions protective of underground source of drinking water are required to
obtain a permit to construct a Class | Non-hazardous Injection Well:

e A thick sequence of permeable sediments capable of accepting the injected wastewater.

e A thick sequence of impermeable sediments that will confine the injected wastewater and
prevent migration towards underground source(s) drinking water.

e The injection operation should not facilitate the fracturing of the rocks or the integrity of the
injection well.

Deep-well injection (DWI) is used widely on the western side of Kern County. Local subsurface
strata are well understood, and large amounts of geologic data are available to define the
appropriate wastewater disposal system. DWI for the rates expected would require a network of
approximately 15 disposal wells (with five additional wells for redundancy), with multiple high-
head booster pumps to enable injection. This infrastructure would be expensive to build and
operate. Constructing this infrastructure either on site or off site would involve significant
commercial negotiations. Because lengthy commercial discussions may disrupt the Project
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timeline, and considering that the ZLD was available at similar cost with no negative schedule
impact, this DWI option was not selected.

6.8.5 Disposal to Wastewater Treatment Plant

The city of Bakersfield wastewater treatment plant is approximately 17 miles south of the Project
Site. This alternative failed to pass Test 1 due to the distance and insufficient capacity at the
wastewater treatment plant.

6.8.6 Surface Discharge

This alternative would involve the discharge of wastewater to the ground or receiving waters,
including lakes, rivers, and streams. This method failed to pass Test 2, because the quality of the
wastewater will not meet state and federal discharge limitations for direct discharge to surface
waters. This alternative was eliminated from further consideration.

6.8.7 Off-Site Treatment

This alternative would involve the transport of the wastewater produced by the Project to an off-
site facility for treatment and/or disposal. This wastewater disposal alternative failed to pass
Test 1, because it is not feasibly available at the Project Site due to the volume of wastewater
produced, and the absence of a treatment or disposal facility in the vicinity.

The evaluations from application of Tests 4 through 6 were totaled for each alternative, and the
alternative with the highest evaluation was selected. Wastewater disposal options are evaluated
in Table 6-2, Evaluation of Wastewater Disposal Options.

Lifecycle costs for ZLD are roughly similar to a DWI system. However, ZLD is more
straightforward from a commercial perspective in comparison to DWI. On the basis of similar
costs, and ease of commercial arrangements, the Project includes a ZLD system for disposal of
water treatment wastes and cooling tower blowdown.

6.9 NEPA Additional Alternatives Considered

NEPA requires that an EIS evaluate the range of reasonable alternatives to an agency’s proposed
action. The range of reasonable alternatives encompasses those alternatives that would satisfy
the underlying purpose and need for agency action. The purpose and need for the Proposed
Action is set forth in Section 6.1.3. Given the CCPI programmatic purpose and need, the
reasonable alternative prior to selection of this Project would have been to select another project
that applied to and met the eligibility requirements of the CCPI program. The range of
reasonable alternatives in competitions for grants, loans, and other financial support is defined in
large part by the range of responsive proposals DOE receives. Unlike projects undertaken by
DOE itself, DOE cannot mandate what outside entities propose, where they propose to do them,
or how they propose to do them, beyond establishing requirements in the funding opportunity
announcement that further the CCPI Program objectives. DOE’s decision is limited to selecting
among the applications submitted by project sponsors that meet CCPI Program goals.
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Recognizing that the range of reasonable alternatives in the context of financial assistance and
contracting is in large part determined by the number and nature of the proposals submitted,
Section 216 of DOE NEPA regulations requires the Department to prepare an “environmental
critique” that assesses the environmental impacts and issues relating to each of the proposals that
DOE considers for an award (see 10 CFR 1021.216). DOE considers these impacts and issues,
along with other aspects of the proposals (such as technical merit and financial ability) and the
CCPI Program objectives, in making awards. In October 2010, DOE prepared a critique of the
proposals that were deemed suitable for selection in this round of awards for the CCPI program,
titled Environmental Synopsis CCPI Round 3.

DOE received 11 applications in response to the initial Funding Opportunity Announcement
(issued August 11, 2008) for Round 3 of the CCPI, all of which were determined to have met the
mandatory eligibility requirements listed in the FOA. The applications covered a wide
geographic range, including sites in 14 different states representing nearly every region of the
country. In response to the reopened announcement (issued June 9, 2009), DOE received 38
applications, of which 25 were determined to have met the mandatory eligibility requirements
listed in the announcement. The 25 applications offered projects involving sites in 19 different
states representing nearly all geographic regions of the country. The applications were evaluated
against technical, financial, and environmental factors. By broadly soliciting proposals to meet
the programmatic purpose and need for DOE action and by evaluating the potential
environmental impacts associated with each proposal before selecting projects, DOE considered
a reasonable range of alternatives for meeting the purpose and need of the CCPI solicitation.

Once DOE selects a project for an award, the range of reasonable alternatives becomes the
project as proposed by the applicant; any alternatives still under consideration by the applicant or
that are reasonable within the confines of the project as proposed (e.g., the particular location of
the generating plant within the HECA Project Site or ROWs for linear facilities), and a No
Action alternative.

Under the No Project/No Action Alternative, DOE would not provide funding to HECA. In the
absence of DOE funding, DOE assumes HECA could reasonably pursue two options. HECA
could build the Project without DOE funding, and the impacts of this option would be essentially
the same as those of the DOE Proposed Action. Or, HECA could choose not to pursue its
Project, and there would be no impacts from the Project, as discussed in Section 6.2. The No
Project/No Action Alternative would not contribute to the goal of the CCPI Program, which is to
accelerate commercial deployment of advanced coal technologies that provide the United States
with clean, reliable, and affordable energy. However, as required by NEPA, DOE analyzes the
option of HECA not building the Project in the absence of DOE funding as the No Action
Alternative, in order to have a meaningful comparison between the impacts of DOE providing
financial assistance and DOE withholding that assistance.

In summary, DOE currently plans to analyze the Project as follows:

e As proposed by HECA (with and without any mitigating conditions that DOE may identify
as reasonable and appropriate);
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e Project-specific alternatives that HECA is still considering (e.g., construction of the railroad
spur or the use of the Wasco facility for transportation of coal to the site); and the no-action
alternative; and

e The No Action Alternative of HECA not building the Project in the absence of DOE funding.

Project-specific alternatives considered by HECA in developing the Project are described in
Chapter 2, Project Description, and their comparative impacts are presented in Chapter 5,
Environmental Consequences. HECA analyzed several alternative sites and determined that the
only reasonable site alternative was the proposed site based on, among other things, the absence
of sensitive resources; the availability of land; and the site’s proximity to the brackish
groundwater supply, to electric transmission and natural gas facilities, and to a CO, storage
reservoir.

6.9 REFERENCES

CARB (California Air Resources Board) Aerometric Data Analysis & Management (ADAM),
2012. Top 4 Air Quality Data Summaries, http://www.arb.ca.gov/adam/topfour/
topfourl.phpl. Accessed April 13, 2012.

Council on Environmental Quality (CEQ), 1983. Guidance Regarding NEPA Regulations. 40
CFR Part 1500.

URS Corporation (URS), 2009. Revised Application for Certification for Hydrogen Energy
California; Kern County, California. Vol. 1. May.

USEPA (U.S. Environmental Protection Agency), 2012. AIRS Air Quality Monitoring Data
Reports, http://www.epa.gov/airdata/. Accessed April 13, 2012.

2 HECA initially selected another site; it subsequently decided to move the HECA Project when it discovered the
existence of sensitive biological resources at the initial site.
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Table 6-1
Alternative Sites Reviewed and Status
Property Status
Proiect Site Project Site—submitted in the 2009 Revised AFC and in this 2012
! AFC Amendment

Eliminated—due primarily to concentration of California

Former Project Site threatened species identified

Alternate 1 Eliminated—owner not willing to sell
Alternate 2 Eliminated—sold to another buyer
Alternate 3 Eliminated—Iess desirable due to close proximity to I-5
Alternate 4 EI_|m|nated—due prl_marlly to length of linears and number of
private land owners involved
Table 6-2
Evaluation of Wastewater Disposal Options
Test 2 Test 3 Test5 Test 6
Test 1 Satisfy | Technologically Test 4 Relative | Relative
Wastewater Availability | LORS? Feasible? Environmental | Capital O&M
Option (pass?) (pass?) (pass?) Impacts Costs Costs
ZLD Yes Yes Yes Low High High
Evaporation pond No N/A N/A N/A N/A N/A
Deep injection well Yes Yes Yes Low High High
WWTP No N/A N/A N/A N/A N/A
Surface discharge No N/A N/A N/A N/A N/A
Off-site treatment No N/A N/A N/A N/A N/A
facility
Source: HECA Project
Notes:
LORS = laws, ordinances, regulations, and standards
N/A = notapplicable, because the alternative failed fatal flaw test
O&M = operation and maintenance
WWTP =  wastewater treatment plant
ZLD = zero-liquid discharge
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SECTIONSEVEN Engineering

The Project will be designed for high reliability and efficiency. A detailed project description is
provided in Section 2.0.

7.1  ORGANIZATION

Engineering standards and requirements are provided in Appendix D, Design Criteria. Details of
the transmission system design are provided in Section 2.1.12.1, Electricity and Transmission
Line. An overall description of the power plant design and operation can be found in

Section 2.3, Power Generation. Design and engineering information is located in several places
in this Application for Certification (AFC) Amendment as follows:

Power Generation Section 2.3.2, Major Power Block Equipment
Description; Additional information is also found in
Appendix D, Design Criteria

Atmospheric Emission Section 2.3.2.3, Emissions Controls Systems;
Section 2.3.2.6, Emission Monitoring Systems; and
Section 5.1, Air Quality

Waste Disposal System Section 5.13, Waste Management
Noise Abatement Section 5.5, Noise
Substations/Transformer Section 2.3.3, Major Electrical Equipment and

Systems; Section 4, Electrical Transmission; and
Appendix C, Transmission Network Upgrade

Transmission System Section 2.3.3, Major Electrical Equipment and
Systems; Section 2.1.12.1, Electricity and
Transmission Line; and Appendix C, Transmission

Network Upgrade
Reliability Section 2.9.2, Facility Reliability
Fire Control System Section 2.5.11, Fire Protection

Information regarding design measures to provide for safe Project operation is contained in
Section 2.8, Facility Safety Design.

A preliminary geotechnical investigation was performed by URS for the Project Site in 2009
(URS, 2009).
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Additional engineering information is contained in Appendix D, Design Criteria—Engineering
Construction Specifics:

Civil Engineering Design Criteria Appendix D-1
Structural Engineering Design Criteria Appendix D-2
Mechanical Engineering Design Criteria Appendix D-3
Electrical Engineering Design Criteria Appendix D-4
Controls System Design Criteria Appendix D-5

7.2 LAWS, ORDINANCES, REGULATIONS, AND STANDARDS

Laws, Ordinances, Regulations, and Standards (LORS) applicable to the Project are shown in
Table 7-1, Applicable Laws, Ordinances, Regulations, and Standards. Please note that the design
of structures and facilities will be based on the applicable building codes, specifications, industry
standards, and regulations. Building permits will be reviewed during the building permit
approval process by Kern County and their contractors.

7.3 INVOLVED AGENCIES AND AGENCY CONTACTS

Agency contacts regarding Project design are presented in Table 7-2, Involved Agencies and Agency
Contacts.

74  REFERENCES

URS (URS Corporation), 2009. Preliminary Geotechnical Investigation, Proposed Hydrogen
Energy California Project (HECA), Kern County, California, URS Job No. 289067571.
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Table 7-1
Applicable Laws, Ordinances, Regulations, and Standards

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit

CIVIL ENGINEERING AND FOUNDATION DESIGN CRITERIA

Federal
Regulatory Water Quality and Soil Resources DESC (Drainage, Erosion, National Resource Conservation Service None
and Sediment Control) Plan (NRCS)
Title 29, Code of Federal Regulations (CFR) Part Safety and health U.S. Department of Labor, Occupational Safety | None
1910, Occupational Safety and Health Standards & Health Administration (OSHA)
Title 40, Code of Federal Regulation s (CFR) Spill Prevention and U.S. Environmental Protection Agency None
Part 112, Oil Pollution Prevention et seq. Countermeasure Plan (SPCC) | (USEPA)
State
California Business & Professions Code 86704 et State professional registration | Department of Consumer Affairs, California None
seq., 88 6730 and 6736 Board For Professional Engineers and Land
Surveyors
California Vehicle Code § 35780 et seq. Permits for heavy truck loads | California Department of Transportation Permits for heavy
(Caltrans) truck loads
California Labor Code § 6500 et seq. Permit for trenches, California Division of Occupational Safety and Health | Permits for trenches,
scaffolding, false work Administration (Cal/lOSHA) Department of Industrial | scaffolding, false work
Relations
State of California, Department of Transportation Meet specifications Caltrans None
(Caltrans) Standard Specifications
Title 24 California Code of Regulations, California | Meet design and construction | Kern County Building permit
Building Standards Code requirements
Title 8, California Code of Regulations (CCR), Construction safety orders, Cal/OSHA Building permit for
Division of Occupational Safety and Health general industrial safety boiler, trenching, and
orders, and work safety shoring
requirements
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Engineering

Table 7-1

Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction
LORS

Applicability

Administering Agency or
Professional Association®

Required Permit

State of California, Department of Water Resources

Encroachment permit

Department of Water Resources
Division of Engineering, Real Estate

Encroachment permit

State of California, Water Resources Control Board

NPDES/DESC general permit

California Environmental Protection Agency

General permit

County

Title Title 17, Buildings and Construction, Kern
County Code, Chapter Chapter 17.20 Plumbing

Code

Kern County requires a
plumbing permit for the
installation of any plumbing,
gas, or drainage piping work
or any fixture or water
heating or treatment
equipment in a building or
premises as defined in
subsection 17.20.060.

Kern County

Plumbing permit

Title 17, Buildings and Construction, Kern County

Code, Chapter 17.28 Grading Code

Kern County requires a
grading permit for any
excavating or filling or
combination thereof except
for exempted work as defined
in subsection 17.28.040.B.

Grading permit covers
drainage requirements

Kern County

Grading permit

Kern County Development Service Agency

Any off-site flooding and off-
site sedimentation potential

Kern County

Drainage and
compliance submittal
checklist

Industry

AREMA Rail Operations Design Criteria Meet design criteria American Railway Engineering and None
Maintenance-of-Way Association

ACPA Concrete Paving Design Criteria Meet design criteria American Concrete Paving Association None

URS
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SECTIONSEVEN

Engineering

Table 7-1

Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit
CASQA Storm Water Management BMPs Meet design criteria California Stormwater Quality Association None
AASHTO Load and Resistance Factor Design Meet design criteria American Association of State Highway and None
(LRFD) Bridge Design Specifications Transportation Officials (AASHTO)
Standards and Specifications Meet requirements Asphalt Institute (Al) None
Standards and Specifications Meet requirements American Concrete Institute (ACI) None
Standards Meet requirements American National Standards Institute (ANSI) | None
Standards, Specifications, and Recommended Meet requirements American Society of Testing and Materials None
Practices (ASTM)
Standards and Specifications Meet design and construction | American Water Works Association (AWWA) | None
criteria
Codes and Standards Meet design criteria American Welding Society (AWS) None
Standards Meet requirements Concrete Reinforcing Steel Institute (CRSI) Building
Standards Meet requirements National Fire Protection Association (NFPA)
Standards and Specifications Meet design criteria Steel Structures Painting Council (SSPC) None

California Plumbing Code

Meet general regulations

International Association of Plumbing and
Mechanical Officials

Building plumbing
permit

ENGINEERING GEOLOGY CODES, STANDARDS, AND CERTIFICATIONS

Federal None Apply

State

Warren—Alquist Act, Title 20, Appendix B

Require that the AFC address
the geological and seismic
aspects of the site

CEC and CCR

None

R:\12 HECA\AFC Amd\7_o Engineering.docx

7-5




SECTIONSEVEN

Engineering

Table 7-1

Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit
California Environmental Quality Act (CEQA) Require that potential Office of Planning and Research None
significant effects, which
include geological hazards, be
identified
County
California State Planning Law, Government Code Requires that seismic safety Kern County Building
Section 65302 element be included in the
general plan
California Building Code (CBC), 2010 Certify the placement of Kern County Building
earthen fills and the adequacy
of the site for structural
improvements
Industry
California Business and Professions Code, § 7835 Requires registration for California Building Standards Commission None
geologists who practice for
others
California Building Code (2010 Edition), Chapter 14 | Earthquake California Building Standards Commission Building
& Chapter 18 regulations/foundations/
excavation and grading
STRUCTURAL AND SEISMIC DESIGN CRITERIA
Federal
Title 29 Code of Federal Regulations, Part 1910, Occupational Safety and OSHA None

OSHA

Health Standards
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SECTIONSEVEN Engineering

Table 7-1
Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association® Required Permit
State
Business and Professions Code § 6704, et seq.; Requires state registration to | California Building Standards Commission None
88 6730 and 6736 practice as a Civil Engineer or
Structural Engineer in
California
Labor Code § 6500, et seq. Permit for trenches, Department of Labor & Industry Relations Permit for trenches,
demolitions, false work, and demolitions, false
scaffolding work, and scaffolding
California Building Code (CBC), 2010 Meet requirements Kern County Building
Title 24 (CCR), minimum legal building Adopts current edition of Kern County Building
requirements California Building Code as
minimum legal building
standard
Standard Specifications Meet specifications California Department of Transportation None
Title 8 CCR 8 1500, et seq.; § 2300, et seq.; and Requirements as applicable Cal/OSHA None

8§ 3200, et seq. describe general construction safety
orders, industrial safety orders, and work safety
requirements and procedures

Industry

Building Code Requirements for Reinforced Meet design criteria ACI Building
Concrete (ACI 318)

Building Code Requirements for Concrete Masonry | Meet design criteria ACI Building
Structures (ACI 530)

Environmental Engineering Concrete Structures Meet design criteria ACI Building
(ACI 350)

Specification for Structural Steel Buildings Meet specifications American Institute of Steel Construction Building
(ANSI/AISC 360-05) (AISC)
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SECTIONSEVEN

Engineering

Table 7-1

Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit

Code of Standard Practice for Steel Buildings and Meet standards AISC Building
Bridges (ANSI/AISC 303-05)
Manual of Steel Construction, 13th Edition Meet standards AISC Building
Seismic Provisions for Structural Steel Building, Meet design criteria AISC Building
Including Supplement No. 1 (ANSI/AISC 341-05)
Prequalified Connections for Special and Meet design criteria AISC Building
Intermediate Steel Moment Frames for Seismic
Applications (ANSI/AISC 358-05)
Specification for Structural Joints using ASTM Meet specifications AISC Building
A325 or A490 Bolts, Research Council on Structural
Connections (RCSC)
North American Specification for the Design of Meet specifications American Iron and Steel Institute (AISI) Building
Cold-Formed Steel Structural Members, (NAS)
Structural Welding Code-Steel Meet standards AWS Building
Reinforced Masonry Engineering Handbook Meet standards Masonry Institute of America (MIA) Building
Standard Specification for Carbon Structural Steel Meet specifications ASTM Building
(ASTM A36)
Standard Specification for Pipe, Steel, Black and Meet specifications ASTM Building
Hot-Dipped, Zinc Coated, Welded and Seamless
(ASTM A53)
Standard Specification for Steel Wire, Plain, for Meet specifications ASTM Building
Concrete Reinforcement (ASTM A82)
Standard Specification for Zinc Coating (Hot-Dip) Meet specifications ASTM Building
on Iron and Steel Hardware (ASTM A153)
Standard Specification for Steel Welded Wire Meet specifications ASTM Building

Fabric, Plain, for Concrete Reinforcement
(ASTM A185)

URS
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SECTIONSEVEN Engineering

Table 7-1
Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit
Standard Specification for Carbon Steel Bolts and Meet specifications ASTM Building
Studs (ASTM A307)
Standard Specification for Structural Bolts, Steel Meet specifications ASTM Building

Heat Treated, 120/105 ksi Minimum Tensile
Strength (ASTM A325)

Standard Specification for Structural Bolts, Alloy Meet specifications ASTM Building
Steel Heat Treated, 150 ksi Minimum Tensile
Strength (ASTM A490)

Standard Specification for Cold-Formed Welded and | Meet specifications ASTM Building
Seamless Carbon Steel Structural Tubing in Rounds
and Shapes (ASTM A500)

Standard Specification for Carbon and Alloy Steel Meet specifications ASTM Building
Nuts (ASTM A563)

Standard Specification for High-Strength Low-Alloy | Meet specifications ASTM Building
Columbium-Vanadium Structural Steel (ASTM

A563)

Standard Specification for Low-Allow Steel Meet specifications ASTM Building

Deformed and Plain Bars for Concrete
Reinforcement (ASTM A706/A706M)

Standard Specification for Hot-Rolled Carbon, Low- | Meet specifications ASTM Building
Alloy, High Strength Low-Allow and Alloy Steel
Floor Plates (ASTM A786/A786M)

Standard Specification for Steel Structural Shapes Meet specifications ASTM Building
for Use in Building Framing (ASTM A992)
Standard Specification for Steel, Sheet and Strip, Meet specifications ASTM Building

Hot-Rolled, Carbon, Structural, High Strength Low-
Alloy, High Strength Low-Alloy with Improved
Formability, and Ultra-High Strength (ASTM
A1011/A1011M)

R:\12 HECA\AFC Amd\7_o Engineering.docx 7-9 URS




SECTIONSEVEN Engineering

Table 7-1
Applicable Laws, Ordinances, Regulations, and Standards (Continued)

Jurisdiction Administering Agency or
LORS Applicability Professional Association* Required Permit
Standard Specification for Hardened Steel Washers | Meet specifications ASTM Building
(ASTM F436)
Standard Specification for Anchor Bolts, Steel, 36, Meet specifications ASTM Building
55 and 105-ksi Yield Strength (ASTM F1554)
Standard Specification for “Twist-Off” Type Meet specifications ASTM Building

Tension Control Structural Bolt/Nut/Washer
Assemblies, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength (ASTM F1852)

Standard Specification for “Twist-Off” Type Meet specifications ASTM Building
Tension Control Structural Bolt/Nut/Washer
Assemblies, Steel, Heat Treated, 150 ksi Minimum
Tensile Strength (ASTM F2280)

American Association of State Highway and Meet design criteria AASHTO Building
Transportation Officials (AASHTO)

Standards for Welding Steel Tanks (AWWA D100 Meet standards AWWA or API Building
or AP1 650 11" Ed)

Standards for Prestressed Concrete Pressure Pipe, Meet standards AWWA Building
Steel Cylinder Type for Water and Other Liquids

(AWWA C301)

Standards for Reinforced Concrete Water Pipe- Meet standards AWWA Building
Noncylinder Type, Not Prestressed (AWWA C302)

Heating, Ventilating, and Air Conditioning Guide Meet design criteria American Society of Heating, Refrigeration, Building
(ASHRAE) and Air Conditioning Engineers
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