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5.14 WATER RESOURCES

Hydrogen Energy International LLC (HEI or Applicant) is jointly owned by BP Alternative
Energy North America Inc., and Rio Tinto Hydrogen Energy LLC. HEI is proposing to build an
Integrated Gasification Combined Cycle (IGCC) power generating facility called Hydrogen
Energy California (HECA or the “Project”) in Kern County, California. The Project will
produce electricity while substantially reducing greenhouse gas emissions by capturing carbon
dioxide (CO) and transporting it for enhanced oil recovery (EOR) and sequestration.

The 315-acre Project Site is located approximately 6.5 miles west of the outermost edge of the
city of Bakersfield and 2 miles northwest of the unincorporated community of Tupman in
western Kern County, California, as shown in Figure 2-1, Project Vicinity Map. The Project Site
is adjacent to an oil producing area known as the Elk Hills Oil Field Unit. The Project Site is
currently undeveloped. Existing surface elevations vary from about 445 feet above mean sea
level (msl) in the southwest corner to about 310 feet above msl in the northeast corner.

The Project will gasify petroleum coke (or blends of petroleum coke and coal, as needed) to
produce hydrogen to fuel a combustion turbine operating in combined cycle mode. The
gasification component feeds a 390 gross megawatt (MW) combined cycle plant. The net
electrical generation output from the Project will provide California with approximately 250 MW
of low-carbon baseload power to the grid. The gasification component will also capture
approximately 90 percent of the carbon dioxide from the syngas at steady-state operation, which
will be transported and used for EOR and sequestration (storage) in the Elk Hills Oil Field Unit.
In addition, approximately 100 MW of natural gas generated peaking power will be available
from the Project.

The Project Site and linear facilities comprise the affected study area and are entirely located in
Kern County, California. These Project components are described below.

Major on-site Project components will include, as shown on Figure 2-4, Plot Plan:
e Solids Handling, Gasification, and Gas Treatment
- Feedstock delivery, handling and storage
- Gasification
- Sour shift/gas cooling
- Mercury removal
- Acid gas removal
e Power Generation
- Combined-cycle power generation
- Auxiliary combustion turbine generator
- Electrical switching facilities
e Supporting Process Systems
- Natural gas fuel systems
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- Air separation unit (ASU)

- Sulfur recovery unit

- Zero liquid discharge

- Carbon dioxide compression
- Wastewater injection wells

- Raw water treatment plant

- Other plant systems

The Project also includes the following off-site facilities, as shown on Figure 2-5, Project
Location Map:

Electrical Transmission Line — An electrical transmission line will interconnect the Project
to Pacific Gas & Electric’s (PG&E) Midway Substation. The interconnection voltage is
expected to be 230 kilovolts (kV). The Project is considering two alternative transmission
routes, both of which extend from the western edge of the Project Site to the north, and west
to the north side of the substation. Transmission Alternative 1 is approximately 9 miles long
and Transmission Alternative 2 is approximately 9.5 miles long.

Natural Gas Supply — A natural gas interconnection will be made with either PG&E or
Southern California Gas Company natural gas pipelines, both of which are located southeast
of the Project Site. The natural gas pipeline will be approximately 7 miles in length. The
interconnect will consist of one tap off the existing natural gas line, one meter set, one
service pipeline service connection, and a pressure limiting station located on the Project
Site.

Water Supply Pipelines — The Project will utilize brackish groundwater supplied from the
Buena Vista Water Storage District (BVWSD) located to the northwest. The raw water
supply pipeline will be approximately 18 miles in length. Potable water for drinking and
sanitary use will be supplied by West Kern Water District located near the State Route 119
(SR 119)/Tupman Road intersection (southeast of the Project Site). The potable water supply
pipeline will be approximately 5.5 miles in length.

Carbon Dioxide Pipeline — The carbon dioxide pipeline will transfer the carbon dioxide
captured during gasification from the Project Site southwest to the custody transfer point.
The Project is considering two alternative pipeline routes. Alternative 1 is approximately 2
miles in length, while Alternative 2 is approximately 2.5 miles in length.

The Project components described above are shown on Figure 2-5, Project Location Map, which
depicts the region, the vicinity, the Project Site and its immediate surroundings for Project
components.

In its water resources formulation and evaluation of most-plausible water resource options, the
Project considered the benefits and potential impacts on subjects ranging from environmental to
financial. Each subject was considered on a local, regional, state, and federal basis, where
appropriate. The Project’s water source evaluation criteria included the following:

Existing water-related conditions and water demands in the surrounding Project area
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e Projected future needs of the county, including regional coordination with irrigation and
other districts on water matters

e Applicable statutes, regulations, jurisdictions, and policies

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

e Mitigation needs and plans, where appropriate
e Common goal/opportunity advantages

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

5.14.1 Affected Environment
5.14.1.1 Existing Site Conditions

Physiographic Setting

The Project Site is located in the Central Valley as shown on Figures 2-1 and 2-5. The Project is
located in the southern end of the Central Valley region of California. The topography at the
Project Site is characterized by relatively flat, low-lying terrain that slopes very gently from
southwest to northeast. This area is characterized by relatively undisturbed native soils. Several
drainages trending to the northeast have incised gullies across the Project Site.

Climate

The climate of the Central Valley in the vicinity of the Project can be characterized as semi-arid.
The valley experiences long, hot, dry summers and relatively mild winters. Monthly average,
maximum, and minimum temperature data based on a 69-year record for the Bakersfield World
Service Office (WSO) Airport (Station No. 040442) weather station are presented in Table
5.14-1, Monthly Temperature Data for Bakersfield, California. Based on 69-years of record, the
average annual temperature for Bakersfield is 65.4 degrees Fahrenheit (°F).
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Table 5.14-1
Monthly Temperature Data for Bakersfield, California
(°F)
Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec
Max 82 87 92 101 107 114 115 112 112 103 91 83
Mean 478 533 574 630 710 782 841 826 768 678 558 475

Min 20 25 31 34 37 45 52 52 45 29 28 19

Source: Western Regional Climatic Center; Bakersfield WSO Airport, Station Number 040442, Period of Record
1 October 1937 to 31 December 2006.

Notes:

°F = degrees Fahrenheit
max = maximum

min = minimum

WSO = Weather Service Office

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

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

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec

108 117 116 068 022 007 001 004 011 030 0.60 0.79

Source: Western Regional Climatic Center; Bakersfield WSO Airport, Station Number 040442, Period of
Record 1 October 1937 to 31 December 2006.

Notes:

°F = degrees Fahrenheit

WSO = Weather Service Office
Flooding

According to Figure 14 of the Kern County General Plan Safety Element, the Project Site is not
located within an area identified as having flood hazards or shallow groundwater. The Project is
located within an active alluvial floodplain. Gullies and channels are present across the Project
and throughout the Project area. Surface water flow across the Project Site is likely to occur
during periods of intense rainfall. Provided proper drainage design, the Project Site is not likely
to experience flooding.

Due to the highly pervious soils, most precipitation will infiltrate. The direction of surface water
flow is generally to the east toward the State Water Project. However, the State Water Project is
contained in a berm approximately 8 feet above the surrounding ground surface and includes
facilities to convey runoff from the west to the east side. Therefore, runoff from the Project Site
will not affect the State Water Project.
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Geology

The San Joaquin Valley is an asymmetrical basin defined by the Coast Ranges to the west, the
Tehachapi Mountains to the south, the Sierra Nevada to the east, and the delta of the San Joaquin
and Sacramento rivers to the north. The axis of the valley trough is closer to the Coast Ranges
than to the Sierra Nevada (Belitz and Heimes 1990). The oldest rocks in the area are basement
complex rocks underlying the basin that form much of the Tehachapi and San Emigdio
mountains, and the southern Sierra Nevada. The basement rocks are composed of a mass of
plutonic and metamorphic rocks commonly referred to as the Sierra Nevada batholith of pre-
Tertiary age. The basin is filled with more than 14,000 feet of rocks of Jurassic, Cretaceous,
Tertiary, and Quaternary age (Croft 1972).

The Project vicinity (as is much of the San Joaquin Valley) has been filled with deposits of
alluvial sediment from both the Diablo coastal range and the western Sierra Nevada. The Diablo
Range contributes marine sandstone and shale while the Sierra Nevada contributes granitic,
sedimentary, and metamorphic rock. It is common for the top 0 to 10 feet of soil to be of the
Lokern Series, which is very clayish and poorly drained in nature. The formations below are
coarse textured sediments in-laid with various thin clay layers. A predominant Corcoran Clay
layer does not appear to divide the aquifer below, as in much of the San Joaquin Valley to the
north. Thus the aquifer below the Project area reacts as a combination of an unconfined and
semi-confined system.

The soils in the Project Site consist of Kimberlina sandy loam at a slope of 2 to 5 percent. This
very deep, well drained soil is on an alluvial fan. It formed in alluvium weathered mainly from
granitic rock, but a variety of rock sources are included. The present vegetation is mainly annual
grasses, forbs, and scattered shrubs. Elevation is 300 to 1,000 feet. Typically, in this unit, the
surface layer is pale brown and light yellowish brown sandy loam about 13 inches thick. The
underlying material is light yellowish brown sandy loam to a depth of 60 inches or more. In
some areas, the surface layer is loamy sand.

Permeability of this Kimberlina sandy loam soil is moderately rapid. Available water capacity is
moderate. Effective rooting depth is 60 inches or more. Runoff is slow, and the hazard of water
erosion is slight. The hazard of flooding is rare.*

Hydrogeology

The hydrogeology of the San Joaquin Valley is described in California Groundwater Bulletin
118 (DWR 2004).

The Tulare Formation is included in undifferentiated non-marine strata approximately 2,580 feet
thick encountered in the upper portion of nearby gas wells (DOGGR 1985). The Tulare
Formation is late Pliocene and early Pleistocene in age, and includes the Corcoran Clay, which is
an extensive lacustrine deposit of low permeability that divides the groundwater flow system into
a lower confined zone and an upper semi-confined zone. The Corcoran Clay was encountered in
a nearby U.S. Geological Survey (USGS) observation well cluster site at a depth of about 666

! “Interim Report - Soil Survey of Kern County, California — Naval Petroleum Reserve Number One Part,” United
States Department of Agriculture Soil Conservation Service, 1988

5.14-5 URS



SECTIONFIVE Environmental Information

feet below ground surface (USGS 1987). The Corcoran Clay ranges in thickness from 20 to 120
feet (Belitz and Heimes 1990).

The deposits of the semi-confined zone above the Corcoran Clay can include alluvium derived
from the Coast Ranges and Sierran-derived sand. These hydrogeologic units differ in texture,
hydrologic properties, and oxidation states. In contrast to Coast Ranges alluvium, the Sierran
sand is reduced in the valley trough. The Sierran deposits are highly permeable and historically
have been tapped by wells as a source of irrigation water (Belitz and Heimes 1990). Sierran
sands do not generally extend very far to the west of the axis of the valley trough, and the semi-
confined zone underlying the site is dominated by Coast Range alluvium. Groundwater within
the Coast Range alluvium is generally considered to be of relatively low quality due to the
presence of water-soluble deleterious minerals within the parent rocks (Gilliom et al. 1989).

The deposits of the confined zone below the Corcoran Clay used as aquifers for groundwater
production consist of poorly consolidated floodplain, deltaic, alluvial fan, and lacustrine deposits
of the Tulare Formation. Many of the agricultural production wells in the study area are
perforated below the Corcoran Clay (Belitz and Heimes 1990).

Groundwater Sub-basins

The Project Site is located in the Kern County sub-basin (DWR No. 5-22.14) of the San Joaquin
Valley groundwater basin. The sub-basin is bounded on the north by the Kern County line and
the Tule groundwater sub-basin, on the east and southeast by granitic bedrock of the Sierra
Nevada foothills and Tehachapi Mountains, and on the southwest and west by the marine
deposits of the San Emigdio Mountains and Coast Ranges (DWR 2003; 2006).

Aquifer Characteristics

Sediments that comprise the shallow to intermediate depth water-bearing deposits in the
groundwater sub-basin are primarily continental deposits of Tertiary and Quaternary age. From
oldest to youngest the deposits include the Olcese and Santa Margarita formations; the Tulare
Formation; older alluvium/stream deposits; and younger alluvium and coeval flood-basin
deposits. Specific yield values for the unconfined aquifer ranges from 5.3 to 19.6 percent and
averages 11.8 percent for the interval from surface to 300 feet below grade. The highest specific
yield values are associated with sediments of the Kern River Fan west of Bakersfield.

Groundwater Occurrence and Flow

The development of irrigated agriculture in the western San Joaquin Valley has significantly
altered the groundwater flow system. Percolation of irrigation water past crop roots has caused a
rise in the altitude of the water table in mid-fan and distal fan areas. Pumpage of groundwater
from wells has caused a lowering of the potentiometric surface of the confined zone over much
of the western valley. Percolation of irrigation water has replaced infiltration of intermittent
streamflow as the primary mechanism of recharge. Pumpage of groundwater from wells and
crop evapotranspiration have replaced natural evapotranspiration and seepage to streams in the
valley trough as the primary mechanisms of discharge. The combination of percolation and
pumpage has resulted in development of a large downward hydraulic-head gradient in the semi-
confined zone and has created a groundwater divide. Decreases in groundwater pumping
following delivery of surface water have allowed consequent recovery in hydraulic head
throughout the groundwater flow system. The present-day groundwater flow system is in a
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transient state and is adjusting to the stresses placed upon it in both the past and present (Belitz
and Heimes 1990).

Groundwater was not encountered in any of the borings drilled at the Project Site during the
subsurface investigation (URS 2008) to the maximum elevation explored, approximately 275
feet above msl. A search of California Department of Water Resources groundwater well data
identified Well No. 30S24E14Q001M to the northeast of the Project Site at a surface elevation of
291 feet having historic high groundwater levels at about elevation 255 feet (National Geodetic
Vertical Datum [NGVDY]), approximately 55 feet below the ground surface at the lowest portion
of the Project Site (elevation 310 feet).

The Project is in an area of relatively deep groundwater conditions. The groundwater surface
was not encountered within 90 feet of the ground surface based on the geotechnical borings.

Groundwater in Storage

Kern County Water Agency estimates the total water in storage to be 40,000,000 acre-feet and
dewatered aquifer storage to be 10,000,000 acre-feet. It appears that these calculations consider
areas of the sub-basin which are known to overlay useable groundwater, which they report to be
about 1,000,000 acres.

The average sub-basin water level is essentially unchanged from 1970 to 2000, after
experiencing cumulative changes of approximately -15 feet through 1978, a 15-foot increase
through 1988, and an 8-foot decrease through 1997. However, net water level changes in
different portions of the sub-basin were quite variable through the period 1970 to 2000. These
changes ranged from increases of over 30 feet at the southeast valley margin and in the Lost
Hills/Buttonwillow areas to decreases of over 25 and 50 feet in the Bakersfield area and
McFarland/Shafter areas, respectively.

Over the 1962 to 2000 period, the BVWSD’s operations have resulted in an annual positive
groundwater balance of 44, 500 acre-feet. Therefore, even though the southern San Joaquin
Valley has been classified by the State Department of Water Resources as a critically overdrafted
groundwater basin, the BVWSD has historically been able to achieve a positive groundwater
balance.

Groundwater Quality

Groundwater in the Project area is primarily sodium sulfate to calcium-sodium sulfate type. The
average total dissolved solids (TDS) of groundwater is 400 to 450 milligrams per liter (mg/L)
with a range of 150 to 5,000 mg/L. Shallow groundwater presents problems for agriculture in
the vicinity of the Project with high concentrations of TDS, sodium chloride, and sulfate.

Water Supply History and Future Projections

Water Supply History

Early farmers in the BVWSD made use of surface and groundwater for irrigation. In 1973, the
BVWSD contracted with the State Department of Water Resources via the Kern County Water
Agency for an additional surface water supply. The contract provided for an annual firm
entitlement of 21,300 acre-feet and surplus entitlement of 3,750 acre-feet. The BVWSD
currently has access to five turnouts from the California State Water Project, that provide the
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system with about 850 cubic feet per second of added gravity inflow capacity directly into the
District’s distribution system. The BVWSD has also been a historic user of surplus Friant-Kern
Canal flows to serve irrigation demands and for groundwater recharge programs.

Future Water Supply

In any given year, the availability of surface water supplies from the Sacramento Delta is a
function of the amount of precipitation received in northern California; quantities of water
carried over from prior years in reservoirs and the imposition of regulatory, operational
constraints in the delta. The amount of groundwater pumping is generally inversely proportional
to the availability of surface water supplies.

Project Water and Wastewater Needs

The Project proposes to construct and operate a facility producing approximately 250-MW low-
carbon baseload power. The Project will consist of one General Electric (GE) 7FB combustion
turbine-generator (CTG), a heat recovery steam generator (HRSG), and one condensing steam
turbine generator. The HRSG will be equipped with supplementary firing (duct burner) for use
during peak electrical demand. As described in Appendix O, it was determined that dry and
hybrid cooling systems were not economically feasible at this Project Site. The power plant will
use two conventional mechanical-draft cooling towers (21 cells total) to support the following
processes:

e Power block
e Gasification including ASU
e GE’s LMS100®

The raw water supply for the Project use will consist of local, brackish groundwater treated on
site to meet Project standards. The brackish groundwater will be supplied by the BVWSD which
is located adjacent to the Project Site. The brackish groundwater sources are not suitable for
potable or irrigation uses without significant treatment. These impaired groundwater sources are
found in a shallow perched aquifer and negatively impact agricultural lands and subsurface water
quality in the BVWSD; therefore, Project consumption of this groundwater will facilitate efforts
by the BVWSD to address these issues and beneficially affect local groundwater quality and
agriculture. The Project is also in discussion with the city of Bakersfield to obtain reclaimed
water to augment the brackish groundwater supply, as needed. The Project will use
approximately 7 million gallons per day (mgd) of water supply on a calendar year average basis.
This volume is seasonally variable, with rates as high as 9 mgd on a hot summer day, and as low
as 5 mgd on a winter night. Potable water will be supplied by West Kern Water District located
near the intersection of SR 119 and Tupman Road, which is southeast of the Project Site.

The raw water supply demand is highly dependant on ambient temperature. Of this quantity, 1.0
mgd is a very high quality demineralized water stream intended for gasifier make-up and boiler
make-up, and the remainder (4.0 to 8.0 mgd) is lower quality industrial generic plant water
supply intended for cooling tower make-up and other miscellaneous uses. As discussed below,
the volume of water supply required is also dependent on the quality of the water supply.
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Water for non-potable use (service water and fire protection) will be provided by treating the
industrial supply water to appropriate quality levels. Potable water consumption for personnel,
typically 80 persons on site at any one time, is estimated to be 1,200 gallons per day (gpd).

Water for use during construction (compaction, dust control, and sanitary purposes) is estimated
at 10,000 gpd.

Wastewater will consist of water supply treatment wastes, cooling tower blowdown, and
gasification process condensate. The water supply treatment wastes and cooling tower
blowdown will be combined and disposed in a Class | non-hazardous deep injection well. The
estimated average quantity of plant wastewater discharged to the Class | non-hazardous deep
injection well is 1,800 gallons per minute (gpm).

Gasification process condensate will be concentrated in a thermal vacuum distillation/ZLD
system and the solid waste will be disposed of in accordance with applicable laws, ordinances,
regulations, and standards (LORS). Sanitary wastewater will be disposed through an on-site
septic tank and leach field.

The Heat and Mass Balance Diagram (Table 2-12 in Section 2, Project Description) provides
further information for various ambient temperatures.

The water balance diagrams (Figure 5.14-1, Mass Water Balance - Average Full Load Flows,
and Figure 5.14-2, Mass Water Balance — Average Flows for Hottest Day) show the potable and
process water flow streams for the maximum use day and the average day. Table 5.14-3, Daily
and Annual Water Flows, shows the maximum daily, average daily, and average annual water
supply and disposal flows.

Table 5.14-3
Daily and Annual Water Flows

Maximum Daily  Average Daily ~ Average Annual

(gal/day) (gal/day) (acre-ft/year)
Available Water Supply
BVWSD 8,800,000* 6,700,000 7,500
Reclaimed Water (as available)? 2,000,000 2,000,000 2,200
Total Supply 10,800,000 8,700,000 9,700
Water Requirements
Water Use
Cooling tower (evaporation) 5,000,000 3,800,000 4,300
Gasification process 800,000 800,000 900
Evaporative cooler (evaporation) 85,000 30,000 34
Plant service water 150,000 150,000 170
Total 6,035,000 4,780,000 5,400

5.14-9 URS



SECTIONFIVE Environmental Information

Table 5.14-3
Daily and Annual Water Flows

Maximum Daily ~ Average Daily ~ Average Annual

(gal/day) (gal/day) (acre-ft/year)
Wastewater
Cooling tower blowdown 1,500,000 1,100,000 1,200
VV_ater supply treatment and first stage RO 825 000 725,000 810
rejects
Evaporative cooler blowdown 25,000 10,000 11
Miscellaneous 35,000 35,000 39
Total 2,385,000 1,870,000 2,100
Total Requirement® 8,420,000 6,650,000 7,500

Source: HECA Project

Notes:

1 Current will serve letter as provided in Appendix O, Water Resources Information, provides documentation for the

supply of 6,700,000 gpd with capacity to peak to 8,800,000 mgd.

2 Will serve letter not available at this time, in discussions with the city of Bakersfield.
3 Other sections of this AFC present the total required gal/day as rounded values 9 and 7 mgd, respectively.

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 °F average).

The average daily use is 24 hours of the average of the full load use at the average monthly temperatures for every
month.

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.

°F = degrees Fahrenheit

BVWSD = Buena Vista Water Storage District
ft = feet

gal = gallon(s)

HRSG = heat recovery system generator

RO = reverse 0smosis

Water Minimization Evaluation

Air cooling of the steam turbine exhaust has been evaluated by the Project to determine
suitability of air cooling for Project heat rejection. The resultant study of this option is included
in Appendix O, Water Resources Information. Air cooling of the STG has not been selected
because it results in a substantial increase in parasitic electrical demand, an increase in capital
costs, and a dramatic decrease in STG output. All of these effects result in a markedly negative
impact on cost and availability of electricity. The results for air cooling the STG cycle drop
power plant output by greater than 25 MW on hot days. Furthermore, while air cooling the air
separation unit (ASU) is not unprecedented, air cooling the carbon dioxide compression
intercoolers is unprecedented and presents significant technical risk to the Project. Based on the
large negative commercial impact of lost production and the high degree of technical risk, air
cooling decreases the economic feasibility of the Project and has not been included on that basis.
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Alternative Water Supplies

California State Water Resources Control Board Resolution No. 75-582, referred to as the
California Water Policy, addresses the use and disposal of inland waters used for power plant
cooling. The California Water Policy states that, from a water quantity and quality standpoint,
the source of power plant cooling water should come from the following sources in this order of
priority depending on site specifics such as environmental, technical, and economic feasibility
consideration: (1) wastewater being discharged to the ocean, (2) ocean, (3) brackish water from
natural sources or irrigation return flow, (4) inland wastewaters of low TDS, and (5) other inland
waters. Each of these sources was evaluated for water supply to the Project.

Water Supply Alternatives Decision Analysis
The following hierarchy of “tests” was applied to each water supply alternative:

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 — 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 selected.

Wastewater Being Discharged to the Ocean

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

2 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.
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Ocean Water

This source failed to pass Test 1 due to the distance of the Project Site from the Pacific Ocean —
approximately 75 miles. This source also failed to pass Test 3 as the high concentration of
dissolved solids renders this source of water unsuitable for the planned uses of production water
at the Project Site and related wastewater disposal issues. This alternative was eliminated from
further consideration.

Brackish Water
Industrial Wastewater

Industrial wastewater consisting of produced water is available from the oilfields within 15 miles
of the Project Site. 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 of which the local oil producers must dispose.
Producers of these waters indicated they were willing to provide this water to the Project. The
produced water exhibits TDS concentrations ranging from 10,000 to 40,000 mg/L, and has
elevated concentrations of potentially problematic ionic species including silicon (Si), strontium
(Sr), and barium (Ba), as well as possessing significant oil and grease issues. The produced
water is currently disposed by re-injection and discharge to evaporation ponds.

It was determined that produced water is available and passed Test 1. As 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 also passed Test 2. Although the produced water will
require significant treatment prior to use, such treatment is technologically feasible so this supply
passed Test 3.

Due to the poor quality of this water supply, it would require treatment prior to use. This
treatment would generate large volumes of wastewater requiring disposal. In addition, the
elevated concentrations of certain of the ionic species present in the produced water may
generate hazardous wastewater requiring disposal. Therefore it was determined that the
environmental impacts would be greater than those associated with other alternatives.

Construction of approximately 40 miles of pipelines would have been required to provide the
produced water to the Project Site. 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 diversion from the STG cycle to operate the water plant).
This will further degrade project economics. Therefore, the Project determined that this
alternative will result in higher environmental impacts. Also, treatment and disposal of the
produced water will result in higher capital and O&M costs.

While produced water appears to be technically feasible as a water supply to the Project, it is not
the preferred option due to environmental, waste disposal and cost considerations. However, this
supply will be retained for future consideration.
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Semitropic Water Storage District

The Semitropic Water Storage District (Semitropic) is located in northwest Kern County, as
shown on Figure 5.14-3, Locations of Water Supply Sources, and has a groundwater storage
capacity of 1.65 million acre-feet and there is 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 located approximately
10 miles to the west/northwest of Wasco and affects an area of roughly 10 square miles.
However, the extent of the area impacted may have increased and the TDS concentrations may
have changed since the dates of the reports reviewed (1984 and 2000).

There are two principal groundwater systems in the area of the Semitropic District that are
separated by a significant confining bed of clay. The upper zone is unconfined and exhibits
shallow groundwater levels less than 100 feet below ground surface. The principal component
of recharge to the upper zone is believed to be irrigation return flows. The lower zone is
confined and is 300 feet or more below ground surface. Water levels in the shallow aquifer in
this area generally exhibited a long-term increase of about 20 feet from 1980 to 2000.%> The
identified groundwatershed has been steadily deteriorating in quality and the areal extent of
impact has been increasing. Shallow groundwater areas have increased from 3,000 acres in 1973
to over 24,000 acres in 1983. As of 1984, almost 2,826 acres of prime agricultural land in the
Semitropic District had been taken out of production.* The concentration of TDS in the shallow
groundwater in this area ranges from 2,000 to 5,000 mg/L.

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 and passed Test 2.
However, insufficient information is currently available to determine if this supply is feasibly
available and technologically sufficient. This information must be developed to determine if this
alternative supply can pass Tests 1 and 3. Due to the higher water quality, the volume of
wastewater requiring disposal associated with the use of this supply would be significantly less
than with the produced water alternative. In addition, it appears that the wastewater generated
from use of this supply would not be hazardous. Further, use of this water supply alternative
would provide a significant environmental benefit by removing shallow brackish groundwater
that is currently impacting agricultural production. Therefore, it was determined that this
alternative would have a relatively low environmental impact relative to other alternatives.
Although this alternative is very promising, it has not been sufficiently developed prior to
submittal of the Application for Certification (AFC) to identify as the primary water supply.
This supply will be retained for future consideration as augmentation supply.

Buena Vista Water Storage District

The BVWSD is located in the area between the Project Site and the Semitropic Water Storage
District, as shown on Figure 5.14-3, Locations of Water Supply Sources. The groundwater
conditions in the BVWSD are similar to those found in the Semitropic District. Areas in

® Investigation of the Recovery of “Shallow” Groundwater in the “Jerry Slough” Area, Memorandum to Will
Boschman, Semitropic Water Storage District, Ronald J. Eid et al. 18 September 2000.

* Leland Freeborn Salinity Management Study — Field Examination and Preauthorization Report, United States
Department of Agriculture Soil Conservation Service, April 1984.
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BVWSD are also impacted by shallow, brackish groundwater conditions. The BVWSD has
proposed to supply the Project with brackish groundwater from a system of wells that will be
designed to manage groundwater quality in the District, and has provided documentation
indicating their interest (see Appendix O, Water Resources Information). The brackish
groundwater to be provided is not otherwise used for beneficial purposes.

The area served by the BVWSD consists primarily of irrigated farmland. To prevent dissolved
salts in the irrigation water from concentrating in the root zone, excess irrigation water is applied
to carry the salts below the root zone. A semi-permeable clay layer exists about 100 to 200 feet
below ground surface and limits the depth to which the applied water can percolate, resulting in a
shallow, saline groundwater aquifer.

During the irrigation season, the water level rises to within a few feet of the ground surface.
Evaporation of some of the water, adjacent saline subsurface flow, and long-term historical
irrigation patterns have caused the shallow saline groundwater to increase the soil salinity in the
crop root zones resulting in lower crop yields. Crop yields suffer due to shallow, saline
groundwater continually in the root zone. Crop yields also decrease as groundwater quality
degrades. This has forced some, and is threatening to force more, land out of agricultural
production. The BVWSD Groundwater Management Plan states that the problem areas will
require “. . .new and innovative solutions and corresponding management practices to enable the
area to continue as a viable farming area over the long term.”

A demonstration project was implemented by the BVWSD in 2002 to demonstrate the feasibility
of using commercially available RO membranes to treat the shallow, brackish groundwater and
to determine the effectiveness of shallow wells for reclaiming land impacted by drainage (as per
Boyle Engineering Corporation 2002). In addition, the demonstration project developed cost
estimates for full scale treatment. The average TDS concentration in the shallow groundwater
was 4,000 mg/L. The demonstration project was located approximately 16 miles northwest of
the Project Site. The project demonstrated that treatment of shallow, brackish groundwater with
RO is technologically feasible and that the shallow, brackish groundwater elevation could be
lowered. The average TDS concentration in the desalted water was 230 mg/L. However,
treatment with RO was found to not be economically feasible for agricultural application.

Although treatment of shallow, brackish groundwater with RO may not be economically feasible
for agricultural application, the costs appear to be competitive with the overall costs of
alternative water supplies available to the Project. In addition, use of this supply could provide
significant environmental benefits by restoring land in the BVWSD to productive agricultural
use. The BVWSD is developing a design of the brackish groundwater extraction system.

The District has stated that it will be able to provide up to 6.7 mgd of brackish groundwater with
a TDS concentration of approximately 2,000 mg/L to the Project for the estimated life of the
Project. Recharge of the perched aquifer supplying the brackish groundwater will be provided
by ongoing irrigation activities in the District. As 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 passed Test 2.

A portion of the District’s brackish water supply system will consist of a well field to remove
brackish water from the perched aquifer. The system will also include a “picket fence” of deeper
wells to intercept the brackish water plume entering the District from the west. As it is
technologically feasible to obtain and use the brackish groundwater, this alternative passed
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Test 3. Due to the higher water quality, the volume of wastewater requiring disposal associated
with the use of this supply would be significantly less than with the produced water alternative.
In addition, it appears that the wastewater generated from use of this supply would not be
hazardous. Further, use of this water supply alternative would provide a significant
environmental benefit by removing shallow brackish groundwater that is currently impacting
agricultural production. Therefore, it was determined that this alternative would have a
relatively low environmental impact relative to other alternatives.

The District proposes to convey the brackish water to the Project Site via a pipeline to be
constructed in the District’s service road located on the east bank of the West Side Canal. As
this road consists of bare, packed dirt, it is anticipated that environmental impacts associated
with construction of the pipeline will be limited. Since the withdrawal of the brackish
groundwater will provide significant environmental benefits, the potential environmental impacts
associated with this water supply alternative were rated as low. The relative capital costs and
O&M costs associated with this water supply alternative were rated as medium. Based on this
evaluation, brackish water provided by BVWSD has been identified as the preferred primary
water supply for the Project.

The BVWSD is conducting studies to further evaluate the design and operation of the extraction
well system. These studies will confirm the volume and quality of water supply that can feasibly
be provided to the Project. Brackish groundwater from Semitropic (located adjacent to
BVWSD) or treated wastewater is potentially available to augment BVWSD brackish water
supplies. Table 5.14-4, BVWSD Supply Water Quality, provides a summary of recent water
quality analytical data from the currently-available brackish groundwater supply.

Table 5.14-4
BVWSD Supply Water Quality

General Units Value
Conductivity pS/cm 5000
pH 7.25
Total Suspended Solids ppm 5
TDS ppm 2000
Total Alkalinity mg/L 250
Hardness mg/L 1000
Calcium mg/L 450
Magnesium mg/L 35
Sodium mg/L 800
Potassium mg/L 2
Bicarbonate mg/L 250
Sulfate mg/L 800
Chloride mg/L 1250
Nitrate-Nitrite mg/L 0.2
Arsenic mg/L 0.025
Boron mg/L 35
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Table 5.14-4
BVWSD Supply Water Quality
General Units Value

Fluoride mg/L 0.3

Silica mg/L 30
Source: BVWSD

Notes:
Average of the water sample data provided by BVWSD

_ . . . mg/L = milligrams per liter

pS/cm : microSiemens per centimeter N/A =  notavailable
< = lessthan ppm = parts per million
CaCO3 = calcium carbonate TDS = total dissolved solids

Based on discussions with BVWSD, it is anticipated that the Project will pay for the
improvements, but BVWSD will design, construct and operate the water supply system, which
will supply the Project’s water needs.

Agricultural Wastewater

Agricultural wastewater is drainage water from irrigation practices. This source failed to pass
Tests 1 and 3 as drainage water from irrigation practices and is not available in sufficient
quantities in the vicinity of the Project Site nor will it be sufficiently reliable for use at the
Project due to water quantity and quality variability. Therefore, this alternative was eliminated
from further consideration.

Inland Wastewaters of low TDS

The city of Bakersfield Wastewater Treatment Plant No.3 is located approximately 18 miles east
of the Project Site. This plant treats a large portion of the municipal effluent generated from the
city of Bakersfield and provides tertiary treatment of the wastewater. To dispose of the treated
wastewater, the city has purchased land located approximately 8 miles east of the Project Site
and has constructed a 42-inch reinforced concrete pipeline to the property. This pipeline is
capable of conveying 14 mgd by gravity flow. At this site the city has contracted with farmers to
dispose of the tertiary treated wastewater by irrigation of alfalfa. Beneficial industrial use of the
reclaimed water by the Project may convert this expense to a source of revenue to the city.

The tertiary treated municipal wastewater is feasibly available to the Project Site, although it will
require construction of an 8-mile pipeline from the vicinity of SR 119 and Interstate 5 to the
Project Site. Therefore, this water supply alternative passed Test 1. As this alternative is also
consistent with the California Water Policy, it also passed Test 2.

The Project has been having discussions with the city regarding their interest and availability in
supplying water to the power plant. Based on discussions with the city, it has been determined
that some excess production (approximately 1 mgd) is available at this time. The city is
embarking on an expansion of the wastewater treatment plant to accommodate increased
population and it is anticipated that additional wastewater will become available to the Project in
the future. This volume is projected to increase at approximately 0.25 mgd/year, resulting in
another 1 to 2 mgd available by Project startup in 2014 and increasing over the life of the
Project. Therefore, this alternative water supply failed Test 3 as a primary water supply. Due to
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the availability of a significant volume of the water supply required by the Project and
anticipated future increases in availability, this supply has been identified as a preferred
augmentation water supply. While the Project’s commercial relationship with the city is not
advanced enough to provide written documentation expressing mutual interest for developing a
water supply arrangement, discussions with the city are proceeding.

State Water Project

The State Water Project aqueduct is located adjacent to the Project Site. This source failed Test
1 as 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 will fail to pass Test 2 as it is not consistent with the
California Water Policy (State Water Resources Control Board Resolution No. 75-58). Direct
use of water from the State Water Project absent a water transfer was eliminated from further
consideration (see Brackish Groundwater — Semitropic).

Fresh Groundwater

Fresh groundwater is found in the vicinity of the Project Site in the upper and lower aquifers. As
this alternative water supply is feasibly available to the Project, it passed Test 1. As use of this
supply will be inconsistent with the California Water Policy and other supplies that are consistent
with the California Water Policy are available, this alternative water supply failed Test 2 and was
eliminated from further consideration.

Municipal Water Supply

A source of municipal water sufficient to supply the Project is not feasibly available in the
vicinity of the Project Site for industrial supply. This alternative failed Test 1 and was
eliminated from further consideration.

The results from application of Tests 4 through 6 are summarized in Table 5.14-5, Evaluation of
Water Supply Options.

Table 5.14-5
Evaluation of Water Supply Options
Test#2 Test #3 Test #4 Test #5 Test #6
Test #1 Satisfy  Technologically Environ Relative Relative
Supply Availability LORS? Feasible? -mental  Capital O&M Relative
Option (pass?) (pass?) (pass?) Impacts Costs Costs Ranking
Wastewater
discharged to No N/A N/A N/A N/A N/A N/A
ocean
Ocean No N/A N/A N/A N/A N/A N/A
Brackish water
Produced water Yes Yes Yes Medium High High 3
Semitropic Yes Yes ND Low Medium  Medium 2
BVWSD Yes Yes Yes Low Medium  Medium 1
Agricultural No N/A N/A N/A N/A N/A N/A
wastewater
Municipal supply No N/A N/A N/A N/A N/A N/A
P 3
Reclaimed Yes' Yes Yes Low Medium  Medium 1°
wastewater (augmentation)

5.14-17 URS



SECTIONFIVE Environmental Information

Table 5.14-5
Evaluation of Water Supply Options
Test #2 Test #3 Test #4 Test #5 Test #6
Test #1 Satisfy  Technologically Environ Relative Relative
Supply Availability LORS? Feasible? -mental  Capital O&M Relative
Option (pass?) (pass?) (pass?) Impacts Costs Costs Ranking
State Water Yes No N/A N/A N/A N/A N/A
Project
Fresh groundwater Yes No N/A N/A N/A N/A N/A
Source: HECA Project
Notes:

! This water supply alternative is still under evaluation.

2 Semitropic water supply alternative includes a water transfer involving use of the State Water Project. The Project’s water
resource evaluation has determined that a combination of produced water, reclaimed wastewater, and fresh groundwater is the
most plausible option.

®Reclaimed supply is insufficient to meet the total Project water supply requirements. However, it is a feasible augmentation
supply and the Project is continuing discussions with the city of Bakersfield.

BVWSD = Buena Vista Water Storage District

HECA = Hydrogen Energy California

LORS = laws, ordinances, regulations, and standards

ND = Not determined at this time

N/A = not applicable as alternative failed fatal flaw test
o&M = operations and maintenance

Wastewater Disposal Alternatives

Following is a summary of the wastewater disposal alternatives that are discussed in greater
detail in Section 6, Alternatives:

e ZLD system — A mechanical system using membrane technology and heat 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 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 — Hauling of the wastewater to a facility in another location employing one
or more of several technologies by a contracted service company.

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.)
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Test 2 — Will the subject alternative satisfy applicable LORS? (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 — 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:

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.

Zero Liquid Discharge System

A ZLD system is a mechanical system using membrane technology and heat to effectively
reduce liquid wastes to a dry waste for landfill disposal. Given the large average volume of
wastewater requiring disposal (2 mgd), it was determined that use of a ZLD system will be
economically infeasible for disposal of water treatment wastes and cooling tower blowdown due
to significant capital costs and parasitic load.

The gasification process will produce a relatively low volume (75 gpm) waste condensate. A
ZLD system is the preferred treatment for the gasification waste condensate as it is economically
feasible for management of this low volume waste stream

Evaporation Pond

An evaporation pond will consist of a large, lined surface impoundment for disposal of
wastewater via atmospheric drying, resulting in a sludge that must be disposed in a landfill
system. It is anticipated that an evaporation pond will require a double-liner and a monitoring
system. A very large evaporation pond will 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.

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 an 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.
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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 west 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 will require a network of
approximately 15 disposal wells (with 5 additional wells for redundancy), with multiple high
head booster pumps to enable injection. This alternative passed Test 1. Based on the well logs,
it was determined that the Project Site will meet the requirements for installation of a deep
injection well network.

Disposal to Wastewater Treatment Plant

The city of Bakersfield wastewater treatment plant is located 18 miles from the Project Site.

This alternative failed to pass Test 1 due to the distance to the wastewater treatment plant. In
addition, this alternative failed to pass Test 2 as it is anticipated that the quality of the wastewater
will not meet local limitations for discharge to the wastewater treatment plant.

Surface Discharge

This alternative will involve the discharge of wastewater to the ground or receiving waters
including lakes, rivers, and streams. This method failed to pass Test 2 as 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.

Off-Site Treatment

This alternative will involve the transport of the wastes produced by the Project to an off-site
facility for treatment and/or disposal. This wastewater disposal alternative failed to pass Test 1
as 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, with the
alternative with the highest evaluation selected. Wastewater disposal options are evaluated in
Table 5.14-6, Evaluation of Wastewater Disposal Options.

Table 5.14-6
Evaluation of Wastewater Disposal Options

Test#2 Test #3 Test#5  Test#6
Test #1 Satisfy  Technologically Test #4 Relative Relative
Wastewater Availability = LORS? Feasible? Environmental Capital O&M Relative
Option (pass?) (pass?) (pass?) Impacts Costs Costs Ranking
ZLD Yes? Yes Yes Low High High 2
Evaporation No N/A N/A N/A N/A N/A N/A
pond
Deep Yes Yes Yes Low Medium  Medium 1
injection
well
WWTP No N/A N/A N/A N/A N/A N/A
Surface No N/A N/A N/A N/A N/A N/A
discharge
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Table 5.14-6
Evaluation of Wastewater Disposal Options
Test#2 Test #3 Test#5  Test#6
Test #1 Satisfy  Technologically Test #4 Relative Relative
Wastewater Availability = LORS? Feasible? Environmental Capital O&M Relative
Option (pass?) (pass?) (pass?) Impacts Costs Costs Ranking
Off-site No N/A N/A N/A N/A N/A N/A
treatment
facility
Source: HECA Project
Notes:

1 ZLD selected for treatment of low volume gasification process wastes.

LORS = laws, ordinances, regulations, and standards
N/A = notapplicable as alternative failed fatal flaw test
O&M = operation and maintenance

WWTP = wastewater treatment plant

ZLD = zero liquid discharge

5.14.1.2 Water Resources and Wastewater Management

Water mass balance diagram for the 97°F (average hot) and 65°F (average annual) conditions are
provided in Figures 5.14-1, Mass Water Balance — Average Full Load Flows, and 5.14-2, Mass
Water Balance — Average Flows for Hottest Day.

Project Water Resources Plan

Brackish groundwater provided by the BVWSD will be used at the Project for raw water supply.
This supply will potentially be augmented with reclaimed water. Filtration and some degree of
ion exchange of this supply may be necessary to treat the supply for use in the cooling towers.
Additional treatment consisting of two-stage reverse osmosis with a mixed bed polisher will be
required to produce demineralized water for gasifier and HRSG make-up use. The BVWSD
supply was selected as the primary supply as it was determined to be the lowest capital, lowest
technical risk, and highest reliability alternative. The BVWSD is a local water district with
impaired groundwater sources not suitable for agricultural or drinking use without treatment.
These impaired groundwater sources are found in a shallow perched aquifer and cause negative
impacts on agriculture. Project consumption of these impaired sources will beneficially affect
local groundwater quality and agriculture.

The primary uses of the raw water supply will be for cooling tower makeup, evaporative cooling,
fire water, gasification, service water, and steam generation. Potable water will be supplied by
West Kern Water District located near the intersection of SR 119 and Tupman Road, which is
southeast of the Project Site.

The BVWSD is developing a design of the system to supply brackish groundwater to the Project.
In concept, this system will consist of a well field in an area of the District that is impacted by
shallow brackish groundwater conditions, a linear system of wells to intercept brackish
groundwater entering the west side of the District that is also impacting groundwater quality, and
a linear pipeline that will convey the brackish groundwater to the Project.

5.14-21 URS



SECTIONFIVE Environmental Information

Under normal operating conditions, the average water requirement will be approximately 7 mgd,
and the maximum daily water consumption will be approximately 9 mgd.

Source of Project Water Supply

The brackish water supply provided by the BVWSD is expected to meet all of the required
criteria of Tests 1 through 3. It was determined that reclaimed water provided by the city of
Bakersfield and brackish water provided by Semitropic are potentially available to augment this
supply. The Project is in discussions with the city of Bakersfield and Semitropic to secure
augmentation sources.

Future Use of Reclaimed Water

At this time only 2 mgd of reclaimed water is available from the city of Bakersfield wastewater
treatment plant for use by the Project. This is insufficient to meet the total Project’s water supply
requirements. However, the city of Bakersfield expects to increase the capacity of the
wastewater treatment plant to accommodate future growth. The Project may increase use of
reclaimed water as the availability of this supply increases.

Future Use of Brackish Groundwater

Use of brackish groundwater sources from Semitropic was determined to be a promising
augmentation water supply for the Project. However, development of this alternative was not
completed prior to the deadline for submission of the AFC to the California Energy Commission
(CEC). The Project will continue to evaluate this alternative for augmentation of the BVWSD
brackish water supply.

Process Water Uses

The raw water supply to the Project will be used for cooling tower makeup, evaporative cooling,
fire water, gasification, service water, and steam generation.

Project Water Supply Facilities

Water from off-site supplies will be transported to the Project by pipelines. Brackish and
reclaimed water supplies will be treated on site prior to use. Storage tanks will be used to
maintain a backup supply of raw, finished, and fire water.

Project Water Treatment

Preliminary engineering indicates that BVWSD brackish water requires filtration and some
degree of ion exchange may be necessary prior to use in the cooling towers.

Demineralized Water

High quality water for use as boiler feedwater makeup will be produced by further treatment by
two-stage RO system, and mixed bed deionization.

Selected Wastewater Disposal Alternative

The primary sources of wastewater at the Project will be from water supply treatment and
cooling tower blowdown. Table 5.14-3, Daily and Annual Water Flows, shows the major
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wastewater streams and the resultant wastewater for disposal. Under normal operating
conditions, average wastewater disposal requirement will be approximately 1.9 mgd, and the
maximum daily wastewater disposal requirement will be approximately 2.4 mgd. Based on the
wastewater disposal alternatives decision analysis summarized in Table 5.14-6, Evaluation of
Wastewater Disposal Options, use of deep injection wells was identified as the superior
alternative. The deep injection well system was determined to be the most reliable and the least
expensive alternative to install, operate, and maintain, and could also be more easily expanded.
Deep well injection is a common accepted practice for industrial wastewater in the Central
Valley as hydrogeologic conditions can be ascertained by researching data provided by
numerous oil and gas well records in the vicinity of the Project.

Industrial wastewater from the major wastewater streams will be disposed in approximately 15
deep injection disposal wells at bottom-hole spacing of about 1,000 feet. Five additional backup
disposal wells will also be constructed. These disposal wells will be located on the Project Site.
It is anticipated that the wells can be constructed from two drilling pads located on the southern
portion of the Project property, with 10 wells on each pad directionally drilled to bottom-hole
spacing on a rectangular grid of about 4,000 feet by 3,000 feet. Figure 5.14-4, Conceptual Grid
of Wastewater Injection Well Bottoms, presents a conceptual grid of the bottom-hole locations
with respect to the Project Site boundaries.

In addition, the gasifier will generate approximately 75 gpm of process condensate. The process
condensate may contain constituents in concentrations exceeding Resource Conservation and
Recovery Act (RCRA) standards for classification as hazardous waste. Therefore, this low
volume waste stream will be treated by ZLD and the produced water will be recycled in the
gasifier. The solid waste produced by the ZLD system will be disposed in accordance with
applicable LORS. The expected daily (maximum and average) and annual (average) water flows
are presented in Table 5.14-3, Daily and Annual Water Flows. Table 5.14-7, Estimated
Wastewater Characteristics, provides a characterization of each waste stream.

Domestic/Sanitary Wastewater

No municipal sanitary sewer is available in the vicinity to serve the Project. The sanitary sewer
system will consist of a septic system and leach field designed to handle the sanitary sewer flow
from the administration and control building and other restrooms, if any, located on the Project
Site. The septic tank and leach field will be constructed in ground that has been determined to be
acceptable by a percolation test.

Storm Water Runoff

All storm water runoff from the portion of the Project Site containing industrial activities will be
directed to a storm water retention basin located on the northeastern corner of the Project Site.
The storm water retention basin will be sized to contain all of the runoff from up to a 50-year
storm event. The retention basin will prevent discharges of storm water runoff from the
industrial areas of the Project Site. To further reduce the potential for off-site discharge, the
retention basin will provide for infiltration of storm water and the storm water will be
preferentially used for cooling tower make-up after testing to confirm suitability. Therefore, the
probability of a discharge of storm water during the life of the Project is negligible. Storm water
runoff from areas of the Project Site not containing industrial activities (employee parking areas,
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switchyards, administration buildings, open space) are not required to be permitted or managed
and will run off the Project Site as sheet flow.

Table 5.14-7
Estimated Wastewater Characteristics

Waste Stream Characteristics

(mg/L)
Cooling Water Evaporative HRSG and
Tower Treatment & Cooler Turbine Process
Stream Blowdown 1% Stage RO Blowdown Washdown Drains Condensate

Calcium 2025 1800 563 45 45 45
Magnesium 158 140 44 35 0.35 0.35
Sodium 3600 3200 1000 80 8 8
Potassium 9 8 25 2 .02 .02
Barium No Data No Data No Data No Data No Data No Data
Strontium 13.5 12 4 3 0.03 0.03
Iron 9 8 25 0.2 0.02 0.02
Boron 16 14 4.5 0.35 0.035 0.035
Bicarbonate 1125 1000 313 25 25 25
Chloride 5625 5000 1563 125 12.5 12.5
Sulfate 3600 3200 1000 80 8 8
Silica 135 120 375 3 0.3 0.3
Borate No Data No Data No Data No Data No Data No Data
Phosphate No Data No Data No Data No Data No Data No Data
pH 7.25 7.25 7.25 7.25 7.25 7.25
TDS 9000 8000 2500 200 20 20
TSS 22.5 20 6.25 .5 0.05 0.05
Oil & Grease No Data No Data No Data No Data No Data No Data

5.14.2 Environmental Consequences

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

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

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

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

e Substantially deplete groundwater supplies or interfere substantially with groundwater
recharge such that there will be a net deficit in aquifer volume or a lowering of the local
groundwater table level (e.g., the production rate of pre-existing nearby wells will drop to a
level which will not support existing land uses or planned uses for which permits have been
granted).
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e Place within a 100-year flood hazard area structures that will impede or redirect flood flows.
5.14.2.1 Effect on Sub-basin Water Balance

Over the 1962 to 2000 period, BVWSD'’s operations have resulted in an annual positive
groundwater balance of 44,500 acre-feet. Therefore, even though the southern San Joaquin
Valley has been classified by the State Department of Water Resources as a critically overdrafted
groundwater basin, the BVWSD has historically been able to achieve a positive groundwater
balance. The volume of shallow brackish groundwater proposed to be used by the Project will
be replenished through the application of high quality imported water supplies for irrigation.
Therefore, the use of shallow brackish groundwater proposed to by the Project will not result in a
significant impact to sub-basin water balance.

5.14.2.2 Water Level Drawdown Effects

The raw water supply for Project use will consist of local, brackish groundwater supplied by the
BVWSD which is located adjacent to the Project Site. The brackish groundwater sources are not
suitable for potable or irrigation uses without treatment. These impaired groundwater sources
are found in a shallow perched aquifer and negatively impact agricultural lands and subsurface
water quality in the BVWSD. Use of the brackish groundwater will lower the perched aquifer,
but will not affect the water levels in the lower confined aquifer. Use of the brackish
groundwater will facilitate efforts by the BVWSD to beneficially affect local groundwater
quality and agriculture. Therefore, the volume of shallow brackish groundwater proposed to be
used will beneficially lower the perched water table impacting agricultural activities. However,
this use will not impact the water level of the higher quality aquifer.

5.14.2.3 Water Quality Effects

As discussed above, the Project’s proposed groundwater source is found in a shallow perched
aquifer that negatively impacts agricultural lands and subsurface water quality in the BVWSD.
Use of the brackish groundwater for the Project would remove salts from the shallow perched
aquifer, thereby improving the aquifer’s water quality. As a result, the Project will facilitate
efforts by the BVWSD to improve local groundwater quality and agriculture. Therefore, the
proposed use of the brackish groundwater will beneficially affect groundwater quality and will
not result in any significant adverse environmental impacts to water quality from Project
operations.

The project will contain and infiltrate or re-use runoff on-site. As there will be no discharge to
surface waters, the Project will not impact surface water quality. Wastewaters will be discharged
to deep injection disposal wells in compliance with federal regulatory requirements. Therefore,
there will be no impacts on usable aquifers.

5.14.3 Cumulative Impacts Analyses

The proposed water supply is consistent with the industrial beneficial use established for
groundwater in the Kern River Valley in the Basin Plan adopted by the Central Valley Regional
Water Quality Control Board. The Project has confirmed that no industrial or commercial
developments are currently planned that will significantly impact ambient levels at noise

5.14-25 URS



SECTIONFIVE Environmental Information

sensitive receivers in the vicinity of the Project Site, (see Appendix J, List of Proposed Projects).
The withdrawal of shallow brackish groundwater to alleviate impacts on agriculture is consistent
with the Drainage Control and Irrigation Conservation Programs described in the BVWSD
Groundwater Management Plan.’

5.14.4 Available Documents and Information

The geology and hydrogeology of the groundwater basins and sub-basins in the Central Valley
have been studied by USGS, California Department of Water Resources (DWR), the

U.S. Bureau of Reclamation, and BVWSD. The Project is located adjacent to the BVWSD,
which will provide the primary water supply to the Project. The BVWSD also monitors well
facilities in the Project area, and has performed and commissioned groundwater studies within its
boundaries — the most recent of which were performed in the year 2002. BVWSD annually
collects water quality and water level data and other water-related information for the Project
area. BVWSD also develops estimates of groundwater pumpage and depth and elevation
contour maps. The available historic records document long-term hydrologic and water-related
conditions in the area.

Overall, data and information have been developed over an extended period of time, through
available published and unpublished reports, that provide a base of detailed information related
to local hydrogeologic conditions. Review and assessment of the data and available information
indicated that there is sufficient data to evaluate the water resources of the Project area and to
assess the effects of groundwater pumping.

The available data regarding important water resource factors include: historical groundwater
levels and estimates of pumpage, surface water and groundwater characteristics, historical and
projected groundwater production, surface water flows, well construction logs, production well-
specific capacities, surface topography, historical precipitation, temperature, land use,
geophysical surveys, geologic reports and maps, hydrogeologic reports, and groundwater
modeling studies. These data provide a reliable foundation for decision-making related to the
Project and its potential effects on area water resources. These data are fully adequate as a basis
to evaluate the potential effects of the Project on local groundwater resources and users near the
water supply wells, to assess the significance of the effects, and to identify and evaluate
mitigation methods that can reduce potential significant impacts (if any) to a level of
insignificance.

5.14.5 Mitigation Measures

As discussed above, the evaluation of water resources impacts considered both the occurrence
and the quality of water in the area. For the occurrence of groundwater in the area, the Project
will have no significant impact on the depth to water in the aquifer, or water resources in the area
as a result of the drawdown caused by pumping of the shallow perched aquifer. Furthermore, the
Project will not have any negative effect on the quality of groundwater in the area. In fact, the
Project will have a net positive effect on the quality of groundwater quality and agricultural

® Groundwater Status and Management Plan for Buena Vista Water Storage District, Boyle Engineering
Corporation, May 14, 2002.
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activity. The primary water supply to the Project will consist of brackish groundwater. The
BVWSD is a local water district with shallow brackish groundwater sources not suitable for
agricultural or drinking use without treatment. The brackish groundwater is found in a shallow
perched aquifer and causes negative impacts on agriculture. Project consumption of the brackish
groundwater will beneficially affect local groundwater quality and agriculture consistent with the
BVWSD Groundwater Management Plan.

Thus, no mitigation is required for water resources.

5.14.6 Stipulated conditions
5.14.6.1 Soil and Water 1: General Industrial Activity Storm Water Permit

The Project will be constructed such that runoff from industrial activities will be contained in a
retention basin and infiltrated and/or reused on the Project Site. As there will not be any storm
water discharges from industrial activities, the Project will not be required to obtain coverage
under the General Industrial Activity Storm Water Permit and a Storm Water Pollution
Prevention Plan (SWPPP) will not be required.

5.14.6.2 Soil and Water 2: General Construction Activity Storm Water Permit

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

Verification

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

5.14.6.3 Soil and Water 3: Erosion Control and Revegetation Plan

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

Verification

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

5.14.6.4 Soil and Water 4: Waste Discharge Requirements and Deep Injection Well Permit

The Applicant intends to file an application for 15 Class | Non-hazardous Deep Injection Wells
with the U.S. Environmental Protection Agency (USEPA). The wells may be contained within
Section 22 (a 1 mile by 1 mile section in which the Project is located). It is anticipated that the
wells can be constructed from two drilling pads located on the southern portion of the Project
property, with 10 wells on each pad directionally drilled to bottom-hole spacing on a rectangular
grid of about 4,000 feet by 3,000 feet. A Draft Underground Injection Control (UIC) Class |
Non-hazardous Permit to drill and construct the wells is expected to be approved by USEPA
approximately 9 months after receipt of the permit application. The USEPA Class | Non-
hazardous UIC Permit will contain specific conditions regarding the construction and operation
of the injection wells.

The Applicant will obtain final Waste Discharge Requirements (WDRs) issued by the Regional
Water Quality Control Board (RWQCB), Central VValley Region, and a Deep Injection Well
Permit issued by USEPA, Region IX, for the construction and operation of the deep injection
wells to be used for the Project’s industrial wastewater discharge. The WDRs and the Deep
Injection Well Permit will include water quality objectives for wastewater, sampling and analysis
requirements, and monitoring requirements for the deep injection wells.

Verification

Thirty days prior to the deep injection wells receiving any wastewater discharge, the Applicant
will obtain and submit to the CPM a copy of final WDRs issued by the RWQCB and the UIC
Class I Non-hazardous Permit issued by USEPA Region IX for the construction and operation
of the deep injection wells. Changes to the design, construction, or operation of the deep
injection wells permitted by the WDRs and UIC Class | Non-hazardous Permit during either
construction or operation will be noticed in writing to the CPM, RWQCB, and USEPA Region
IX. During the life of the Project, the Applicant will provide the CPM with the annual
monitoring report summary required by the WDRs and UIC Class | Non-hazardous Permit, and
will fully explain violations, exceedances, enforcement actions, or corrective actions. The
Applicant will notify the CPM in writing of changes to the WDRs or UIC Class | Non-hazardous
Permit that are instituted by either the Applicant, RWQCB, or USEPA Region X, including
permit renewals.

5.14.7 Laws, Ordinances, Regulations, and Standards

The construction and operation of the Project will be in accordance with all applicable LORS
relating to water resources. Applicable LORS are discussed in this section and are summarized
in Table 5.14-98, Summary of LORS — Water Resources.
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5.14.7.1 Federal Authorities and Administering Agencies

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

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

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

Clean Water Act 8311; 33 United States Code §1342; 40 Code of Federal Regulations Parts
122 - 136

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

5.14.7.2 State Authorities and Administering Agencies

Water Code Section 13552.6

This portion of the California Water Code (CWC) relates to the use of potable domestic water for
cooling towers. Use of potable domestic water for cooling towers is unreasonable if a suitable
non-potable source, including recycled water or brackish groundwater, is available. The Project
will use a brackish groundwater supply augmented with a reclaimed water supply in compliance
with this requirement. SWRCB Resolution No. 75-58 addresses this issue and the administering
agency is the Central Valley RWQCB (see Table 5.14-8, Summary of LORS — Water
Resources).

Table 5.14-8
Summary of LORS - Water Resources
LORS Applicability Conformance and Timing

Federal

CWA 8402; 33 USC Requires NPDES permits for As the probability of industrial storm water
81342; 40 CFR Parts construction and industrial storm water ~ discharges is negligible, the Project will not
110, 112, 116 discharges. Requires preparation of an obtain coverage under the NPDES industrial

SWPPP and Monitoring Program. storm water permit. NOI for coverage

under NPDES construction storm water
permit will be filed prior to construction and
power plant operation. An SWPPP will
also be prepared for construction activity.
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Table 5.14-8

Summary of LORS — Water Resources

LORS

Applicability

Conformance and Timing

CWA §311; 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.

Code of Federal
Regulations (CFR), Title
40, Parts 124, 144 to 147

Requires protection of underground
water resources.

The Project will submit UIC injection well
application to USEPA for construction and
operation of injection wells.

State

CWC §13552.6

California Constitution
Article 10 §2

SWRCB, Resolution
No. 75-58

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

Quality

Title 22, CCR

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

CWOC Section 461

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

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

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.

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.

Addresses the use of recycled water for
cooling equipment.

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

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

Project has determined that brackish
groundwater supply augmented with
reclaimed water is feasibly available in the
vicinity of the Project Site at this time and
will be utilized for cooling tower make-up.

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

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

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

Project proposes to use brackish
groundwater and potentially augmented by
tertiary treated wastewater for cooling tower
make-up.

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

Project has investigated the technical and
economic feasibility of using reclaimed
water and industrial wastewater in the form
of treated produced water. It has been
determined that use of tertiary reclaimed
water is feasible and will potentially be used
to augment the brackish water primary
supply. It has also been determined that use
of produced water possesses poor
economics for the Project.
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Table 5.14-8

Summary of LORS — Water Resources

LORS

Applicability

Conformance and Timing

California Public
Resources Code
§25523(a); 20 CCR
881752, 1752.5, 2300 —
2309, and Chapter 2
Subchapter 5, Article 1,
Appendix B, Part (1)
CWC 8813271 — 13272;
23 CCR 882250 - 2260

CWC § 13260 — 13269;
23 CCR Chapter 9

CEQA, Public Resources

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.

Reporting of releases of reportable
quantities of hazardous substances or
sewage and releases of specified
quantities of oil or petroleum products.
Requires the filing of a Report of Waste
Discharge (ROWD) and provides for the
issuance of WDRs with respect to the
discharge of any waste that can affect
the quality of the waters of the state.

The CEQA Guidelines (Appendix G)

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

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

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

The Project will comply with the

Code §21000 et seq.; contain definitions of projects which can  requirements of the CEC to assure
CEQA Guidelines, 14 be considered to cause significant protection of water resources.
CCR 815000 et seq.; impacts to water resources.

Appendix G

Local

N/A N/A N/A
Source: HECA Project

Notes:

CCR = California Code of Regulations

CEC = California Energy Commission

CEQA = California Environmental Quality Act of 1970

CFR = Code of Federal Regulations

CWA = Clean Water Act

cwcC =  California Water Code

HECA = Hydrogen Energy California

LORS = laws, ordinances, regulations, and standards

N/A = not applicable

NOI = Notice of Intent

NPDES = National Pollutant Discharge Elimination System

RWQCB = Regional Water Quality Control Board

SWPPP = storm water pollution prevention plan

SWRCB = State Water Resources Control Board

USC = United States Code

State Water Resources Control Board, Resolution No. 75-58 (18 June 1975)

SWRCB prescribes state water policy on the use and disposal of inland water used for power
plant cooling. A discussion of this resolution as it applies to the Project is presented in the
Project Water Resources Plan in Section 5.14.1.2, Water Resources and Wastewater
Management, of this report. The administering agencies for this resolution are the SWRCB and
the Central Valley RWQCB.
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California Porter-Cologne Water Quality Control Act 1998; California Water Code 8
13000 — 14957; Division 7, Water Quality

The Porter-Cologne Water Quality Control Act authorizes the state to develop and implement a
statewide program for the control of the quality of all waters of the state. The Act establishes the
SWRCB and nine RWQCB:s as the principal state agencies with primary responsibility for the
coordination and control of water quality. Under §13172, siting, operation, and closure of waste
disposal sites are regulated. The SWRCB requires classification of the waste and the disposal
site. Discharges of waste must comply with the groundwater protection and monitoring
requirements of RCRA of 1976, as amended (42 United States Code [USC] Section 6901 et
seq.), and any federal acts which amend or supplement RCRA, together with any more stringent
requirements necessary to implement this revision or Article 9.5 (commencing with Section
25208) of Chapter 6.5 of Division 20 of the Health and Safety Code. The Project will comply
with the regulations set forth in this Act.

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

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

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

California Public Resources Code §25523(a); 20 California Code of Regulations §81752,
1752.5, 2300 — 2309 and Chapter 2 Subchapter 5 Article 1, Appendix B, Part (1)

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

California Water Code 8813271 — 13272; 23 CCR §82250 — 2260

These code sections require reporting of releases of specified reportable quantities of hazardous
substances or sewage (813272), when the release is into, or where it will likely discharge into,
waters of the state. For releases into or threatening surface waters, a “hazardous substance” and
its reportable quantities are those specified at 40 Code of Federal Regulations (CFR) §116.5,
pursuant to §311(b)(2) of the CWA, 33 USC §1321(b)(2). For releases into or threatening
groundwater, a “hazardous substance” and its reportable quantities are those specified at 40 CFR
§116.5, pursuant to 8311(b)(2) of the CWA, 33 USC 8§1321(b)(2). For releases into or
threatening groundwater, a “hazardous substance” is any material listed as hazardous pursuant to
the California Hazardous Waste Control Act, Health & Safety Code §825100 — 2520.24, and the
reportable quantities are those specified at 40 CFR Part 302. Although such releases are not
anticipated, the Project will comply with the reporting requirements.

The administering agencies for the above authority are the Central Valley RWQCB and the
California Office of Emergency Services.
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California Water Code 813260 — 13269; 23 California Code of Regulations Chapter 9

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

California Environmental Quality Act, Public Resources Code 821000 et seq.; CEQA
Guidelines, 14 California Code of Regulations 815000 et seq.; Appendix G

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

5.14.7.3 Local Authorities and Administering Agencies

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

5.14.7.4 Industry Codes and Standards

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

5.14.7.5 Involved Agencies and Agency Contacts

See Table 5.14-9, Agency Contacts, for agency contacts.

Table 5.14-9
Agency Contacts
Agency Contact Title Telephone
California Regional Water Quality Doug Patteson Senior Water Resource ~ 559-445-5146
Control Board, Central Valley Region Control Engineer
Semitropic Water Storage District Will Boschman General Manager 661-758-5113
Buena Vista Water Storage District Dan Bartel District Manager 661-324-1101

Source: HECA Project
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5.14.8 Permits Required and Permit Schedule

The water-related permits that are required for the Project are identified in Table 5.14-8,
Summary of LORS — Water Resources. The timing for the preparation of each permit is noted in
the table. These permits include:

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

e Draft of Construction Activity SWPPP to be prepared and submitted to CPM at least 30 days
prior to the start of construction for review and comment. A final plan to be submitted to the
CPM no later than 2 weeks prior to the start of construction.

5.14.9 References

Belitz, K. and F.J. Heimes. 1990. Character and Evolution of the Ground-Water Flow System in
the Central Part of the Western San Joaquin Valley, California. U.S. Geological Survey
Water-Supply Paper 2348.

Bertoldi, G.L., R.H. Johnston, and K.D. Evenson. 1991. Ground Water in the Central Valley,
California — A Summary Report. U.S. Geological Survey Professional Paper 1401-A.

Boyle Engineering Corporation. 2002. Groundwater Status and Management Plan for Buena
Vista Water Storage District.

California Department of Water Resources. 2003. California’s Groundwater. Department of
Water Resources Bulletin 118-203.

California Department of Water Resources. 2006. Supplemental Information to Bulletin 118-
2003 - Individual Basin Descriptions. www.groundwater.water.ca.gov/bulletin118.

California Regional Water Quality Control Board, Central Valley Region. 2004. Water Quality
Control Plan for the Tulare Lake Basin, Second Edition. January 2004.

California Storm Water Quality Association. 2003. California Storm Water Best Management
Practice Handbook — Industrial and Commercial, January.

Croft, M.G. 1972. Subsurface Geology of the Late Tertiary and Quaternary Water-Bearing
Deposits of the Southern Part of the San Joaquin Valley, California. U.S. Geological
Survey Water-Supply Paper 1999-H.

Davis, G. H., J.H. Green, F.H. Olmsted, and D.W. Brown. 1959. Ground-Water Conditions and
Storage Capacity in the San Joaquin Valley, California. U.S. Geological Survey Water-
Supply Paper 1469.

Fetter, C.W. 1994. Applied Hydrogeology. Macmillan. New York. 691 p.

Gilliom, R.J., et.al. 1989. Preliminary Assessment of Sources, Distribution, and Mobility of
Selenium in the San Joaquin Valley, California. U.S. Geological Survey Water
Resources Investigation 88-4186.

URS 5.14-34



SECTIONFIVE Environmental Information

Page, R.W. 1973. Base of Fresh Ground Water (Approximately 3,000 Micromhos) in the San
Joaquin Valley, California. U.S. Geological Survey Hydrologic Investigations Atlas HA-
459.

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

Williamson, A. K., D.E. Prudic, and L.A. Swain. 1989. Ground-Water Flow in the Central
Valley, California. U.S. Geological Survey Professional Paper 1401-D.

5.14-35 URS



SECTIONFIVE Environmental Information

This page intentionally left blank

URS 5.14-36



1-v1°'S 34N9l4

(WD3H) elutoyied Abiau3 uabolpAH

SMO|H
peo ||n4 abeisny
- 9oueeg Ja1eM\ SSBN

Sl 08T

06 57 0

1o3loid

wea ] 108l01d VOIH
:92In0g

wdb| zz

2JESUBPUOD) $5800.1d

L#0Y

R
F 3
umopme|g
siz00n | 1a1epn J8j000) “deag
< deag |
i uono8lul IBIBAR DO LSINT
‘deag
. K . wdb[ves | 4
320|g 1smod 48 pdBwf gz 0 G4 [4nN] Je3ens @14
£
5 a1z
2019 UONESWISES v i o tolem AN 7 el A +—| |euusayl
El m b
NUEL Ja1ep U &
M JBIEAA SS90U
T <
IX
o
H_ %
o
(=]
@
=
/\ < c#HOY « _ <
Yuel peed pag paxiy
JaeAn AN £ Weld UMCPMOIG S191000) "deas
s ~
e
+ < ysemyoed UOIEN| oI

TELGEEN

AUEL JBIEAA IIERNO

o

UMOPMOIE WS

sloma| Buoon

&

A

4

WUE1 T8IE, PetEaI]

wib[ 1 ]

yhgieel

E%Eb

deas @10

LBETHTIEN

2)ESUBPUOD
S59201d UOREDISeS)

(4.69) weaBeiq waysAg uonelBajul Jo1ep YOIH

WUE [ IS1EAR MEY

13jep) (AG) EISIA BUBNg

IXW'PeOT (N4 dduejeg Jajlep SSBN JaleM YOIH\

deuwnQunod™ udy VOIH IVdE\SIaloId\SIONA







¢-v1'S 34dN9l4

(WD3H) elutoyied Abiau3 uabolpAH

Keq 1s8110H
10] SMO|H abelany
- ddueleg JIarep) SSeN

1o3loid

SalIN 08T

06 57 0

E R
eluoen 7]
I

A

wea ] 108l01d VOIH
:92In0S

uonaslu| 1818, 0L SN

A

so0lg UoneoLISED .

30019 Jemod

A

T
A
umopmolg
$19|00D 12184 121000 "dea]
deag |
‘deag
wds|_ozs | v
pdbui 520 . Lnnlisemsng
Gt
£
x
a ¢ Y9I Aniun £ jueld | 012 |e——| ey
m e
WUEL JoJEp Ullieq] =3
M IB]ERA S8820.1d
z +
g
@
@
[o3
k!
= |
« Z#0Y |« | % L#od

2esUapUO] 553301

2jEsUPPUOT
5595014 UORBILSES)

U] poad pod PoXiN SUe] abeIorg ssediop] Od

UmMepMOlg SIS|000 ‘deag
Favs

Ja1epA Ann eld

X

HUE] J8IeAA IBRNO

o

UMOPMOIE UNS

YSEMOBT UORES}OIDIN

P le

UOREIHYOIDIN

‘ N

SUBL JoTeA PaTeaiL

slamo] Bujoon

web[FZT]y b [T |
ua e L den jeic]

(4.26) weabeiq welsAs uoneibajul J81eps YOIH

JUEL Ve, Meg

1z (AQ) EISIA BUBNY

deuwnQunod™ udy VOIH IVdE\SIaloId\SIONA

1Sa)lOH @ouejed Jolep SSEIN Jalep YOTIH\

xw'Aeq







f0Id\SID\A

.:wmw ..{nt..., .. 4,.,,,_. , :.. ........ .VA .qq._....
woow_nf_ogw,_ .I', .._.. ,, . _ . ...N.,___...L._ 1§-,MH ._
€-¥T'S NI | < | e e S S P T G gyl 4

0 WdN VOIH Ivda\sial

(vD3H) eluloyied AbBiaug uaboipAH

dew\funo:

s1ou1sIg 181epA Yylim
uoleos07 198foud

181BM YOIH\IS1eM\S!

foid™

IXwrsjomsiq Jerepn uonedo 199l

-

, i & ._mn...- 14
- s oo x_.-.

- d 5l
B ]
i o e
x [
§

F
= f
-y

e

_ ;&w A
e dLMM [ o
wea 199f01d YOIH TS o

182IN0S

wm___)_ L ee—— mm— )

'a'S'M oildomwss
‘a'sS’Mmelsineusng [
uonedoueld
Arepunog Aluno) -
AemybiH srelsioll] —
19npanby eluioje) —

ue|d Juawieal] Jarep iSse]\ @







v-¥1°G 34N9ld

(WD3H) elutoyied Abiau3 uabolpAH

swonog |3 uonoalul
la1eMalsepn Jo
pL9o renidasuo)d

uoneosn
108l01d
| |
S3|IN 08T 06 Sv
= 3L rf
eiwiojed 7]

| [~ H

"3]S 193[01d Y} UO Payeo| aq [|IM Speay [|am |V
:310N

9002 T2y "ON dey ¥990Q Woy PayIpoN
:S92IN0S

N C————————
S0 STAl0] 0

S

swionog [|8M
woyy snipey alIN-T

SlIoM Bunsixg ¢

suoneso wonog
IS uonoalu Jsremaise\ >k

SRE)
U T W 0 SR

Y i -
el &
-' . L LY * .
o L .ru“ '..rlr * * -I-.‘
i )
e
e .r- . " sy
e - T . = .
N {580} - T
tgaE) = 'k w3 o gl
o
] - . Sy - T ¥
wo we [ne e Lz
-
Py e . Str (-5
o ] B WD O S
wrapdch
isartr i
o ke
Rl iy e, " . |I -
Sy T i T
* X K X X
* X X * X
* * * * *
=3 €2 22
* X X

911S 109014 VYO3IH

T4

ey
e Y

St

3¥ed S0t 1 ...

-

D Wwad V¥OIH

MM 318V OTHUSIEM\S

IXWSWONOg (|9 UONOa)

AVda\SA0I\SIONA

dew\Auno:

[







"gO0OMY pue ‘'se9 pue IO JO UOISIAI] eluIol[eD

‘Aouaby U0NY3]01d [EIUSWUOIIAUT "S'N 3Y) (A1) (W) (bT) (B)

¥'9'vT°G uonoas woJ} (s)uuwad jonuo) uondaluj punoibilapun g xipuaddy
pue ‘s19aulbuz jo sdiod Awly "S°'N 8yl woly () (v) (v1) (B)

V/N | Slwiad 70 UONISS I0/pue SHWISd SPIMUONEN g xipuaddy

‘salouale Juswieal) JaTemalsem
woJ) suwiad Juswieanaid [elsnpul jojpue

() (v) (¥1) (B)

V/N abueyosiq a1se/\ [eUISNpU| pue uoionisuo) g Xipuaddy
(@o0Mm¥) pieog [o1u0D
Auend Jsrepn reuoibay areldoisdde ayy wouy
JaAIBA\ JO UOITRIIILIRD TOY UONDaS e Jo/pue
29VT'S | Nwidd waisAs uoneulwi3 abieydsiq uein|jod 1) (v) (r1) (6)
® T'9'¥T'G suonoas [euonen ‘siuawalinbay abreyosiq aisemn g xipuaddy
:Buipnjour ‘ajqediidde i ‘snwiad buimol|oy (v) 1) (6)
ay1 Joj Aidde 01 palinbal uonewliolul ayl || g xipuaddy
"uonehiiw a8y} JO SSaUBANIBYD
ayl AuaA 01 pasodoud sue|d Bunionuow Aue
pue ‘sainseaw pasodoid 8y} JO SSBUBAINIBYD
G'¥T'G uonoas ay) 198loud ays Jo s1oedwi [eIUBLIUOIIAUD
€pT'G UoIoas asianpe arebniw 01 pasodoid sainseaw
ay} 199loud 8y Jo adoueusiurew pue uoiesado
6°'7'8'Z Uondas ‘uonoaNAISuU0d a8yl 01 anp syedwi aAleINWNI
8'T7°8'Z Uondas pue 108J1pul 1081Ip PS10BUXS BY) ‘SUONIPUOD (1) (B)
0T’'G'Z uonoas alls Bunsixa ayj Jo uoIssnasIp e apiaoid- g Xipuaddy
SNOILYINDTY HLIM WHO4ANOD D4V | ON dO SIA d3gNNN NOILO3AS NOILVYINIOAN]| SNOILYIND3Y
VA 01 AFHINOTY NOILYWHOAN] a1vndaay ANy ¥38NNN 39vd D4V ONILIS
:Joluas ealuyos ] 19)20Q :Jabeuely 108l01d
:1e1s [eoluyoa | :109l01d S921N0S9Y J9Tep\ ‘ealy [edluyoa]

ared 0 'ON uoISIneY 1ITFHSHHOM ADVNOIAY Vivda ayenbapeu| ayenbapy

:anss| Aoenbapy




¢'T'v1'G uondss
T'TPT'G uondes
¥'L'T°¢ Uolas

‘uoI23|as J1vy) 1o) areuonel ayl pue salddns
Jarem dn-yoeq pue Arewud ay Jo (s)a2inos

0 (2) (1) (B)
g Xipuaddy

:apn|oul [[eys
uonewuoyul siyl -19aloud ayy Aq pabieyoasip

() 1) (B)

pue pasn aq 0} Jayem ay} Jo uonduasap v g xipuaddy
"Buidwind spnjout [Im () (@) (¥1) (B)
V/N 103l0ud Byl JI 9IW 24 UIYIM S||BM J81eMpunols) g Xipuaddy
pue () (9) (¥1) (B)
V/N ‘(pasodoud pue Bunsixa) sanijioe) |011U0d Poo|4 g xipuaddy
'sauoz dn-unu lwreuns) pue ured pooj} () (g) (y1) (B)
T'T'¥T'G uonoas 1eak-00T 8yl Se Yyans ‘sauoz uonepunul Jarep g xipuaddy
() (a) (¥1) (6)
T'T¥T'G uonodes ‘salpoq Jarem adeuns g xipuaddy
'saInonns 0 (a) (¥1) (B)
T'T'¥T'G uonoas 2160j0ab pare|al pue salpog Jajem punolo g xipuaddy
:108loud
pasodoid ay) Aq paloaye aq Aew jey salpoq
larem Agreau Buimol|o} ayl Jo sonsualoeleyd
[eaisAyd pue [eaiwayo ayy buiquosap ‘(yelrs
Ag panoidde afeos arendoidde 10) 000'VZ:T
JO 9[e9s ke Je sdew uo pue UoISSNISIP aAlfeLeU
e apnjoul |leys uonewlojul 8y -108foid ay1 Jo (@) vr) (6)
T'T¥T'Guondas |  Bumas olbojoipAy ayy jo uonduasap pajrersp v g xipuaddy
SNOILYINDAY HLIM WHO4ANOD D4V | ON ¥O S3A d39NNN NOILOAS NOILVYINHOAN]| SNOILY1ND3Y
VA O] AFHINOTY NOILYWHOAN] a1vndaay ANy d39NNN 39vd D4V ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

:103l01d
13FHSHHOM ADVNOIAV Vv.ivda

:19)00Q

S931N0SayYy Iale/\\

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy




109loud ay)

9AJIaS 0] JIoAaAInd Ja1em ay] Wolj SaourInsse
Aressadau ay ssnasip pue Jokanind Jarem Ajpy|
1sow ay1 Ajnuapi ‘papiaoid aq 10u ued JUdUI

1O 13119] JO Jana| dAISS-||IM B Jeyl JUSAS ay) U]
"papinoid aq [[Im Ja1EM UDIYM Japun SuonoLisal
Jo suonipuod Aue pue ‘19aloid a3 Jo 8yl aY)

1o} 9|gejrene saliddns ayenbape sey “109loid ay)
aAIas 0] Buljim si JoAkanind ayy yeyy buneoipui
1ans| anJas-||Im 10 Jualul Jo Jana) e ‘siokanind

O xipuaddy | Jayem ayeaud Jo 21gnd woiy papinoid aq 0} sasn ) (0) (r1) (B)
® T'T'¥T'G uonoas [eisnpul Joj papuaiul saiddns Jayem e 1o4 g xipuaddy
Z'TVT'G uonoss

Z'TvT'G uonodes ‘welbelp aoueeq
G'{'Z Uonodas ssewl Jayem e apnjou| ‘abreyosip laremalsem
¥'¥'Z uonoas pue ‘quawieal Jarem ‘(aus weld Jamod ay)

G'8'T’'Z uonoas 0] 924nos Arewnud woly) aduekaAuod Jarem ul (A (D) (1) (B)

G'T'C UONI3S | pasn aq 0} San|Ioe} |[e jo uonduosap pajielsp v g xipuaddy

T'TPT°G uondes
TTvT'G uonoss
G'8'T"¢ Uodas
¥'L'T°¢ Uolas

‘109loud

ay} Jo saseyd uonelado pue uolONISUOD

8y yioq 1o} abreyasip Jarem aisem pue puewap
larem [enuue pue Ajrep wnwixew pue abelany

() () (1) (B)
g xipuaddy

¢'T'v1'G uondss

:(siIsAjeue Aloreloqe|

“f 8) uonduosap siy) 81eald 0] pasn [eusrew
punoibxoeq Jo sa1dod apinold "sansuaoeIeyd
[eaiwayd pue eaisAyd paloadxs ays Jo sabuel
[euoseas apinoid ‘uoneleA [eUOSEAS YlIMm
SJa1eM 92IN0S 104 "Juswieal pale|al-19afoid
Aue Jaye pue ai0jaq sjuaniisuod duebioul pue
olueBio y1oqg Jo uoneaynuapl Buipnioul (s)iorem
abreyosip pue 821n0s ay} Jo sonsLaloRIRYD

() () (v1) (B)

T T'¥T'S uondas [eaiwayo pue eaisAyd pajoadxa ayL g Xipuaddy
SNOILYINDAY HLIM WHO4ANOD D4V | ON ¥O S3A d39NNN NOILOAS NOILVYINHOAN]| SNOILY1ND3Y
MV O1 a3HINOTY NOILYINHOAN| 31vnd3aay ANy ¥39annN 39vd D4V ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

13IFHSHIOM ADVNOIAV Vivd

:19)00Q

:103l01d S921N0S3aYy IBlepn

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy



C'T'v1'G uondss

pue ‘puewsap

Jarem aonpal Aayi 1eyl Junowe ay) pue welibelp
3U} U0 Sainseaw UOIeAIaSU0D Jatem Aue
ybybIH "sweans Jaremarsem pue salddns
Jarem Arejjioue Jo/pue ssadoud [je apnjoul eyl
SMOJ} Wnwixew pue abeiane yioq loj sweibelp
aoue[eq 1eay pue adue[eq SSew Jajem apInoid

() () (1) (B)
g Xipuaddy

V/N

:(s)uone|nbai Aoduabe ayy yum saijdwod 109(oid
3yl Moy Jo uoneue|dxa ue pue ‘1ajem ayl Jo asn
ay1 uianob 1eys suonenbais Aouabe Aue jo Adod
e ‘saljddns pasodold ayj ureiqo 01 palinbai
sabueyoxa Jo/pue siajsued] oij10ads ay) uo
sIsAjeue 10edwi [elusWUOIIAUG ‘asn pasodoid
ay1 Jo} srenoldde saiouabe ajelidosdde

[[e Jo snyels ay) apinoid pue ‘(J1ayempunolb
‘1arem aoepns ‘'6a) Jarem abueyoxa

lo/pue Jajsuel) ay) Joj aainos Arewrd ay)
‘PaA|OAUI SJuBWBaIBe/S1oRIUO0D pue salled (e
Anuapi ‘quiod Aue 1e sabueyoxa 1o/pue sisjsuel]
sajelssad’au yoiym paljddns Jayem |e 104

() (O) (v1) (B)
g Xipuaddy

SNOILYIND3Y HLIAM WHOANOD D4V
VN 0L AFHINOTY NOILYINGOSN|

ON d0 S3A
31vndaay

d39WNNN NOILO3S
ANY 439NN 39vd D04V

NOILVINHOHN]

SNOILYIND3Y
ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

13IFHSHIOM ADVNOIAV Vivd

:19)00Q

:103l01d S921N0S3aYy IBlepn

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy



‘uonelado
pue uononisuod s,9aloid ayl Aq paloaye
ag Aew ey eale Buipunouns pue ays pasodoid

ay1 40} sulaned abeulelp pue jounl IS1eMWIO0lS o (@) (1) (B)

T T'¥T'S uondss pue uoneldioaid [euoseas Jo/pue A|Yluow g Xipuaddy
:Buimojjo) ayy

Jo uonduoasap e Buipnjoul ‘abeurelp IS1RMWIOS (@) (1) (B)

yum pajeloosse sjuawa|d 1oaloud e Amuapi g Xipuaddy

103loud ay1 uo asodwi Aew Alnua

Jaremalsem ayl SUOIILIISaI/SUONIPUOD 0 SaNss|
Aue pue “199loid ayi Jo 31| By} 10} J81em WI01S
pue Jatemalsem s,1099loid ayl Jo sonsualoeIeyd
[eaisAyd/eaiwayd ay) 1o} s|aAa| uwiad
alenbape sey pue 1098(04d ay) wodj Jaremalsem
JO awinjoA ay) o} Aloeded 1iwiad arenbape

sey Alnus Jaremalsem ay Jaylaym ‘19afoid

8y} 0] 89INISS JaTeMalSeMm ay Jo wal ay)
SSNJSIp ‘OS|y "SPaau Jalem WLI0]S/I9)eMaISem
s,109loud ay) anlas 0] saourINSSe Aressadau
ay1 a1n2as 0] 9|geun sem juedldde ay Aym
SSNIsIp pue Alnua Jajem wliols/iaremalsem Ajdy|
1sow ay1 Ajnuapl ‘papinoid aq jouued 19eIU0D
10 “uwuad ‘1ans| aAIas-||IM e 1ey] 1UaAS ay) U]

‘pa1dadde aq ||Im Jajem WolS 19e1u09

pue Jajemalsem ayl Ydiym Japun sonsusloereyd
[eaisAyd Jo [ed1wayd syl pue SaWn|oA
abreyosip ayr Ajnuapl Jreys ‘siqissod JI ‘19e1U09
Jo nwuad ‘Jena) ayl 109loid ayl woly Jarem
WIS 10'IU0D pue Jaremalsem ay) bundaosoe

aq [I!m yeyy Amuas areaud Jo olgnd sy yum

10eNU092 JOo Nwliad ‘1ana| aAIas-||Im 8yl Jo Adod e (mA) () (1) (B)
V/N | apinoid ‘abreyasip e aney yaiym sjoafoid (e 104 g Xipuaddy
SNOILYINDAY HLIM WHO4ANOD D4V | ON ¥O S3A d39NNN NOILOAS NOILVYINHOAN]| SNOILY1ND3Y
MV O1 a3HINOTY NOILYINHOAN| 31vnd3aay ANy ¥39annN 39vd D4V ONILIS
:Joluas ealuyoa ] 19)20Q :Jabeuely 108l01d
:1e1s [eoluyoa | :109l01d S921N0S9Y J9Tep\ ‘ealy [edluyoa]

areq 0 'ON uoISInSY 133IHSHHOM ADVNOIAV V1vd ayenbapeu| ayenbapy :anss| Aoenbapy



aue|d Jamod ayl Aq ash Jarem Jo

ynsal e se salddns Jayem Bunsixa JO sSUONIPUO
[eaiwayd Jo [eaisAyd ay; ui sebueys Aue pue
‘sue|d Juswabeuew adinosal ajqedljdde Jayio
1o suejd uiseq gOOMY a|qealdde yum asn
Jarem ay) Jo Aouaisisuod ‘uonelado suibaq jueld
Jamod ay Jaye 1o uononnsuod Buunp sasn
1ay30 Joj Ajjicejrene Jayem ‘o3 panwi| Jou ing

‘Buipnjoul ‘@24n0s Sy} Jo slash Jaylo pue Ajddns M 3) 1) (B)
T'T'¥T'G uondoas Jarem ayj uo puewsap 198loid jo s)oays ayl g xipuaddy
:apn|oul [feys uoissnasip siyl Adijod
pue SHO1 pale|al-1alem Ylm aduewojuod
,'vT'G uonoas JO UOISSNISIP © pue $S82IN0Sal Jajem 3) (y1) (B)
0T'G'Z uonaas uo 108loud pasodoud auys Jo sisAfeue sjoedwl Uy g xipuaddy
‘'sjuawalinbal asay) yum saljdwod ubisap
abeurelp s,108l04d Byl Moy JO UOISSNISIP & pue
‘swiaisAs abeurelp ay) bunenbai suswalinbal (A) (@) (yT) (B)
V/N [e20| pue [euoibai ajqedldde jo Adod v g xipuaddy
pue ‘uononisuod 1sod pue -aid usamiaqg sael
MO[} Ul sebueyd ajewnsa 01 pue youni ayenaes (m) (@) (y1) (B)
O Xipuaddy 0] pasn suone|nofed pue suondwnsse || g Xipuaddy

‘JJounJ pajewnsa pue ‘wiols ubisap ‘walsAs
paubisap jo Aloedes 0y paywi| 1ou Ing Buipnjoul
‘sanijioey Arejjioue pue aus jue|d ayl 1oy

() (@) (v1) (B)

Z'T¥T'S uondas pasn euallId ubisap ayl pue sanijioe) abeurelq g xipuaddy
SNOILYIND3Y HLIM WHO4NOD D4V | ON 8O SIA d¥39WNN NOILO3S NOILVIWHO4N] SNOILVIN93Y
IMVIN 01 AFHINOTY NOILYIWHOAN] 31vndaay aNy ¥3awnN 39vd D4V ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

13IFHSHIOM ADVNOIAV Vivd

:19)00Q

:103l01d S921N0S3aYy IBlepn

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy




V/N

«~punosun

Al[eaiwouods, 10 ,‘a|qelisapun Aj[eluswWuolInug,,
ale Bulj00d aneulalje pue salddns

Jarem anneulale Aym Jo uoneue|dxs ue apnjou|
‘ubisap 109loid ayy Jo ued se paisapisuod
salbojouyoa) Buijood aAleUIS)E pUR SB2IN0S
Alddns Jayem aaieusale ‘s1oedwl aAnenwng
3Y} JO UOISSNISIP ' apn|aul ‘Jarem ysaly Buisn |

() (1) (B)
g xipuaddy

C'Tv1'G uondss

~punosun Ajeaiwouods, 1o ‘a|qelisapun
Ajreliuawiuolinug, si ssasold abueyasip pinbij
019z 3y Aym uoireue|dxa ue apnjou| ‘siarem
Buinid@dal oy Jo sasn [elpyauaq pue ‘soedul
aonpal 01 senbiuyoa) Juswiean-aid Buisn

10 Ajgisesy ayl ‘siarem BuiAigdal uUo poyiaw
[esodsip Jaremalsem pasodoid ayi Jo s10918 ay)
apnjoul ‘siayem ssasoud pue Buljood 1o} ubisap
103lo.ud abreyosip pinbij 019z e Buisn jou J|

() (71) (6)
g Xipuaddy

€9vT'g
® 2°'9'vT°G SUoIaS

:saonoeid Juswabeuew

1s9q Aq parebiniw aq pinoa s1o9)8 asay)
81X eym 0} pue Anfenb sayem uo uoiresado
we|d pue saniAoe UoINJISUOD JO S108yd ay L

() (1) (B)
g Xipuaddy

‘papinoid

3 |[eys $a2in0osal Jayempunolb Jo suonipuod
[eaiwayd Jo [eaisAyd Bunsixa ul sabueyd

Aue Jo pooyIayi| 8yl pue ‘sjueuiweIu0D
Jarempunolb Jo uonelbiw ayl uo S108)8

Aue ‘(s)jjam pasodoud ay) Jo ajiw G0 UIYUM
s|[om Burnioqybiau uo umopmelp pParewnsa

3yl apn[oul pue 1s160j0ab [euoissajoid e

AQq pa1onpuod aq |jeys Apnms Buljgpow Jaindwod
B U0 paseq umopmelp Jajinbe Jo uonewnss

() 3) (¥1) (6)

V/N ue ‘JarempunolBb dwnd |m 108foid aus | g Xipuaddy
SNOILYINDAY HLIM WHO4ANOD D4V | ON ¥O S3A d39NNN NOILOAS NOILVYINHOAN]| SNOILY1ND3Y
MV O1 a3HINOTY NOILYINHOAN| 31vnd3aay ANy ¥39annN 39vd D4V ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

13IFHSHIOM ADVNOIAV Vivd

:19)00Q

:103l01d S921N0S3aYy IBlepn

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy



7T°G Uonoas

‘yels
UOISSILIWOYD 10} uosiad 10L1U0I B Sk BAISS ||IM
OUM [BI211J0 By} JO aweu ay} apinoid osfe pue
‘Aouabe yoea uiyum pajoeiuod Sem Oym [eloiyo
ue Jo ‘(umouy JI) ssalppe |rews pue ‘(pasinbal)
ssalppe ‘laquinu auoyd ‘ajn ‘awreu ayl

(@ O
g Xipuaddy

6-V1'G 9lgel
L'yT'G uooss

‘Salj1oe] pale|al

pue sals Aj1ia9 0] UoISSILWOoI 8y} Jo Aloyine
BAISN[OXd 3yl 40} INg ‘Alioyine JuawaIojud

1o [eaoidde jwiad aney pjnom yaiym saiouabe
pue ‘sueld asn pue| [elapay} pue aje:s ‘feuolbal
‘leoo| pardope pue ‘sprepuels ‘suonenbal
‘SMe| paljiluapl 8210JUd 01 10 sjeaoldde pue
‘saseq| ‘suwiad ajqealjdde anssi 01 uonaipsun(
yum Aouabe yoea Auspl yaiym sajqel

(@ @0
g Xipuaddy

8-¥1'g 9lqel
L'v1°G uoRas

pue :passnasIp sI Aljioe) ayj Jo uonelado

pue uonodNJISUod Yloq Buunp piepuels Io

ME| 4oBa YIM ‘9durlLLIOU0D uisiaym uoneoldde
ay) ul sabed aoualsjal Apoldxa |reys

XUrew Jo a|gel ayl "yoes Yyum adueuiojuod
pue ‘jo Ajjigesndde ay) Jo uoISsnasIp e

pue “08loid pasodoid ay) 01 a|qeardde sywuad
pue ‘sases| ‘sue|d asn pug| [elapa} pue ‘alels
‘leuoiBal ‘[ed0| pardope ‘spiepuels ‘SadueuIpIo
‘suone|nbai ‘sme| AJuapl yaiym sajge L

(v) (1) ()
g xipuaddy

671G Uoldas
V'y1°G Uondss

"S109)J9 3say}
SSaSSe 0] SISA[eue ay] ul pasn suonenJed
pue ‘sadualajal ‘9ouapina ‘suondwnsse ||

(n) (v1) (6)
g Xipuaddy

pue
{SQU0Z uoiepunul Jayem Jaylo Jo ‘salpoq Jarem

1o spue| 1uadelpe Jo [enuajod Buipooy) ‘ured
pooj} 1eak-00T @yl uo 193loud ayi Jo s109y8 ayl

(n) (r1) (6)
g Xipuaddy

SNOILYIND3Y HLIAM WHOANOD D4V
VN 0L AFHINOTY NOILYINGOSN|

ON d0 S3A
31vndaay

d39WNNN NOILO3S
ANY 439NN 39vd D04V

NOILVINHOHN]

SNOILYIND3Y
ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

13IFHSHIOM ADVNOIAV Vivd

:19)00Q

:103l01d S921N0S3aYy IBlepn

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy




‘sywiad yans ureiqo o1 axel

0] sue|d 1o uaxel sey juealdde ay sdais ay)
pue paurelqo a4 ||IM UOISSILIWOI 3y} Jo Allloyine

€

ay1 apIsino suwiad uaym Buneoipul ajnpayds v g Xipuaddy
SNOILYINDAY HLIM WHO4ANOD D4V | ON ¥O S3A d39NNN NOILOAS NOILVYINHOAN]| SNOILY1ND3Y
MV O1 a3HINOTY NOILYINHOAN| 31vnd3aay ANy ¥39annN 39vd D4V ONILIS

:101USS [e2IUY29 |

|Je1S [ealuyoa L

areq 0 'ON UoISIASY

19y20(Q
:103l01d

13TIHSHHOM ADVNOIAV V.ivda

S931N0SayYy Iale/\\

alenbapeu| arenbapy

:1abeue 108loid

‘ealy [ealuyds ]

:anss| Aoenbapy








