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1.0 Executive Summary

1.1 Project Overview
This Executive Summary comprises the following sections. Section 1.1 is a project overview
of the proposed East Altamont Energy Center (EAEC). Section 1.2 provides a general project
schedule, and Section 1.3 provides project ownership details. The project alternatives are
discussed in Section 1.4. The environmental considerations are discussed in Section 1.5. Key
benefits of the project are discussed in Section 1.6, and the list of persons who prepared the
Application for Certification (AFC) is referenced in Section 1.7.

Calpine Corporation (Calpine) proposes to develop a natural-gas-fired generating Facility at
the northeastern edge of Alameda County (see Figure 1.1-1). The proposed EAEC will be a
high-efficiency, combined-cycle Facility that will sell electricity in the electricity market
established in California on March 31, 1998.

EAEC will be a “merchant plant,” which is a Facility that is not owned by a utility or utility
affiliate yet produces and sells energy into the electric utility system. A merchant plant is
not supported by any power purchase agreement with a utility. Instead, a merchant plant,
such as EAEC, will sell its output on short- and mid-term contracts directly to customers or
into the spot power market, such as the California Power Exchange. As a result, the project
will provide California electric customers with a highly competitive source of clean energy,
with all project economic risks being borne by the owners.

EAEC will consist of the following features, shown on Figure 1.1-2:

• A 1,100-megawatt (MW) nominal, natural-gas-fired, combined-cycle generating Facility
consisting of three modern combustion turbines and a condensing steam turbine.

• A 230-kilovolt-(kV) switchyard.

• Approximately 0.5 mile of new 230-kV transmission line onsite to join an existing 230-kV
transmission line that connects to the Western Area Power Administration (Western)
Substation.

• Approximately 1.4 miles of new natural gas supply line.

• Approximately 4.6 miles of to-be-constructed recycled water supply line.

• Approximately 2.1 miles of new water supply line.

• Approximately 16 acres of stormwater retention, waste storage, and evaporation ponds.

• A groundwater well and small treatment system for domestic water uses.

• A septic tank/leach system for sanitary wastes.

Calpine currently has a purchase option on a 174-acre parcel of agricultural land. The parcel
is located in Township 1 South, Range 4 East, Mount Diablo base and meridian (MDB&M).
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The plant site would occupy up to 55 acres near the center of the property, with the
remainder available for lease as agricultural land. The legal description of the 174-acre
parcel is included in Appendix 1A. Figure 1.1-2 shows the proposed routes for linear
facilities.

Calpine’s approach to identifying potential project sites is based on the desirability of
potential sites that have low potential for environmental impacts, while allowing for access
to electrical markets that serve areas with high and/or increasing electrical demand. The
proposed project site is consistent with this philosophy because the site is located in a rural,
sparsely populated portion of Alameda County adjacent to Western’s Tracy substation,
allowing service to customers of the Modesto Irrigation District (MID), Turlock Irrigation
District (TID), Western, and through Pacific Gas & Electric Company (PG&E), the California
Independent System Operator (ISO). This project site is also strategically located near critical
infrastructure, reducing the need for long linear facilities (water and natural gas pipelines
and electrical transmission lines) and further minimizing the environmental impacts
associated with construction and operation of the linear facilities.

Tracy is the city nearest to the site, approximately 8 miles to the southeast. Other major
landmarks are Clifton Court Forebay, approximately 2 miles to the north; Bethany
Reservoir, approximately 5 miles to the southwest; Livermore, approximately 12 miles to the
west; and the town of Byron, 5 miles to the north. The newly approved town of Mountain
House will be 1 mile southeast of the project at its nearest point. The project site is located in
Alameda County, but gas- and waterlines would cross portions of Contra Costa and San
Joaquin counties in addition to Alameda County. The site is zoned for agricultural uses, but
Alameda County has advised the Applicant that this use is permittable under the Alameda
County Zoning Code and the East County Area Plan (ECAP). Rezoning is not required to
permit the project.

Western’s Tracy substation is located approximately 0.25 mile west of and across Mountain
House Road from the site. Electrical transmission lines would run south from the site
approximately 0.5 mile to join existing 230-kV lines that connect with Western’s Tracy
substation. The project would use gas from PG&E’s transmission backbone pipeline located
approximately 1.5 miles west of the project site (Figure 1.1-2). A 20-inch pipeline would be
constructed from the PG&E pipeline tap point to the project site. Development of a
generating Facility in the area is consistent with the existing utility infrastructure.

Cooling and process water for the Facility would be conveyed by 24-inch pipe along an
existing dirt road from Canal 45, operated by Byron Bethany Irrigation District (BBID). The
project is in BBID’s district, and BBID has adequate supplies to serve the project, as
indicated in its letter of February 6, 2001 (Appendix 8.14A). BBID has evaluated the
feasibility of providing its customers with recycled wastewater from the Mountain House
Community Service District Wastewater Treatment Plant (MHCSD WWTP). MHCSD is
within the District, is contracted to buy water from BBID, and welcomes this plan. As
recycled wastewater becomes available from the MHCSD WWTP, BBID would supply the
project with the maximum available recycled water to the extent feasible for cooling water,
supplementing with its usual source. The project will incorporate onsite storage.

Parcel numbers and the names of the owners of land within 1,000 feet of the site and within
500 feet of electric transmission line, waterlines, and natural gasline corridors are included
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in Appendix 1B. The landowners that the natural gasline, electric transmission line, and
waterlines will cross (or encroach upon) and assessor parcel maps showing the approximate
location of these utility lines are included in Appendix 1B. Figure 1.1-3 shows the
jurisdiction of property under Calpine interest.

 The generating Facility will consist of three combustion turbine generators (CTGs) with heat
recovery steam generators (HRSGs) and one steam turbine generator (STG), with a nominal
total generating capacity of 1,100 MW. The turbines are expected to be General Electric
PG 7251 (FB) units. One nominal 100,000-pound-per-hour auxiliary boiler will also be
included to provide steam as needed for auxiliary purposes. A 19-cell mechanical-draft
evaporative cooling tower will also be installed to provide cooling water for the steam
turbine condenser. Additional auxiliary equipment will include a natural-gas-fired
1,000-kW emergency generator and a 370-horsepower (hp) diesel fire pump.

1.2 Project Schedule
Construction is planned to begin in June 2002 and be completed by June 2004. Plant testing
will commence in the first quarter 2004, and full-scale commercial operation is expected to
commence in June 2004.

1.3 Project Ownership
Calpine is the sponsor of the EAEC, which will be owned by the East Altamont Energy
Center Limited Liability Company (EAEC LLC), a wholly owned subsidiary of Calpine
Corporation.

1.3.1 Summary of Calpine
Calpine is an independent power developer, owner, and operator. It is headquartered in
San Jose, California. As of March 2001, Calpine owns an interest in 50 power generation
facilities and geothermal steamfields having an aggregate capacity in excess of 5,874 MW. In
California, Calpine has an interest in more than eight cogeneration facilities, including the
Gilroy, King City, and Greenleaf 1 and 2 plants. Calpine recently received certification from
the California Energy Commission (CEC) to construct its proposed Sutter Generating
Facility near Yuba City, and the Los Medanos and Delta Energy Centers in Pittsburg,
California. Calpine also owns geothermal facilities at the Geysers. Calpine is a publicly
traded company with the NYSE stock symbol CPN.

1.3.2 Other Agreements
The EAEC LLC will have an Interconnection Agreement with Western that will allow EAEC
power to reach the marketplace. EAEC LLC will also contract with PG&E for natural gas
transmission to EAEC and with various suppliers for fuel. EAEC LLC will contract with
BBID for water supply, and BBID in turn plans to contract with MHCSD to convey recycled
wastewater when it becomes available from MHCSD WWTP.

The legal relationship between EAEC LLC, the owner of EAEC, Western, PG&E, and other
suppliers will be contractual only (one of supplier/user or seller/buyer of services or
products).
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1.4 Project Alternatives
A “No Project” Alternative was considered and rejected as inconsistent with California’s
program to develop merchant power generation facilities, the objective of which is to
increase reliability and stabilize prices by increasing electric supplies. In addition, the
“No Project” Alternative could result in greater fuel consumption and air pollution in the
state because generation from older, less efficient plants with higher air emissions would
not be reduced by generation from cleaner, more efficient plants, such as EAEC. Other
possible alternative sites in the general vicinity of the proposed site were reviewed and
found to be less acceptable than the site described in Section 1.1. Alternative routes for the
natural gas line, electric transmission line, and waterlines were also reviewed and found to
be less acceptable than the chosen routes.

Several alternative generating technologies were reviewed in a process that led to the
selection of a modern, yet proven, combustion turbine combined-cycle arrangement for
EAEC using natural gas for fuel. The alternative technologies included conventional oil and
natural-gas-fired plants, simple-cycle combustion turbines, biomass-fired plants, waste-to-
energy plants, solar plants, wind generation plants, and others. None of these technologies
was considered equal to or better than the combined-cycle technology selected for EAEC. A
complete discussion of project alternatives is presented in Section 9.0 of this AFC. Electric
transmission connection alternatives, natural gas pipeline alternatives, and waterline
alternatives are presented in Sections 5.0, 6.0, and 7.0, respectively.

A schematic arrangement of the plant is presented on Figure 1.1-4. Full-page photographs of
the site and transmission lines prior to and after construction are shown on Figures 1.1-5
and 1.1-6, respectively.

1.5 Environmental Considerations
Sixteen areas of possible environmental impact from the proposed project were
investigated. Detailed descriptions and analyses of these areas are presented in Sections 8.1
through 8.16 of the AFC. Without the implementation of mitigation measures, several of
these areas could have environmental effects. The possible effects of key areas are described
briefly in this section.

1.5.1 Air Quality
The site is located in the Bay Area Air Quality Management District (BAAQMD), a State of
California ambient air quality standards attainment area for both ozone and particulate
matter with a diameter less than 10 microns (PM10). An assessment of the impact to air
quality was performed using detailed air dispersion modeling. The air impacts from the
project will be mitigated by the advanced nature of the combustion turbine emission control
technology. Also, emission reduction credits (ERCs) will be obtained to offset volatile
organic compounds (VOCs), oxides of nitrogen (NOx) (both precursors of ozone), and PM10.
These mitigation measures will result in the project having no significant adverse impact on
air quality. See Section 8.1 for a detailed analysis of air quality.
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1.5.2 Water Resources
The project is located within the BBID, and BBID would provide cooling and process water
to the EAEC. Initially, BBID would supply raw water from its existing surface water supply
at Canal 45. BBID is currently developing a recycled water feasibility study for its service
area. As recycled wastewater becomes available from the MHCSD WWTP, BBID would
supply recycled water to replace as much BBID raw water as feasible and supplement with
its supply from Canal 45. Recycled wastewater would be treated to meet at least Title 22
requirements. The quantity of water required is about 4,600 –acre-feet per year (AFY), of
which approximately 3,000 acre-feet is projected to come from recycled water by Year 2024.
Wastewater would be discharged to onsite treatment and evaporation ponds. The
demineralizers would be regenerated offsite. There would be no wastewater discharges
from the site. Stormwater runoff would be controlled in a manner to prevent offsite erosion
and water quality degradation consistent with requirements of the Regional Water Quality
Control Board (RWQCB) and Alameda County pursuant to a stormwater National Pollutant
Discharge Elimination System (NPDES) permit and county erosion and sediment control
plan. Section 7.0 provides a detailed description of water supply, and Section 8.14 provides
a detailed description of water resources.

1.5.3 Visual
The project site lies in the San Joaquin Valley landscape zone, and is on the edge of the
Sacramento-San Joaquin Delta. The surrounding landscape is devoted to agriculture and has
an open appearance; it also includes an unusually high concentration of major infrastructure
facilities, creating a scene that is a mix of the rural and technological. The site itself is flat
and open, and it contains no features that would be considered to be scenic resources. In
most of the views toward the site that were evaluated, the visual quality of the landscapes
included in the views was found to be moderately low to moderate. Residences in the
project viewshed are relatively low in number, and the closest lie more than 0.5 mile from
the site.

The generating Facility’s major features would include two HRSGs that are 150 feet long,
60 feet wide, 75 feet high to the top of the casing, and 108 feet high to the top of the highest
relief valves and vent silencers. The HRSG stacks would be 175 feet tall. The cooling tower
structure would be 1,030 feet long, 56 feet wide, 43 feet high to the top of the deck and
57 feet high to the top of the cell stacks. The Facility would have an orderly appearance,
would be painted using a neutral color scheme designed to break up its mass and relate it to
its backdrop, and would be surrounded by landscaping intended to provide screening and
integration of the Facility into its landscape setting.

None of the views toward the site were found to have the combination of conditions
(moderate to high level of visual quality and moderately high to high level of visual
sensitivity) that CEC staff criteria indicate are required to create the pre-conditions for a
significant visual impact to occur. In addition, the project is in general conformance with all
laws, ordinances, regulations, and standards (LORS) related to visual resources in Alameda
County plans and zoning ordinance provisions that pertain to this area. The lighting
associated with the project would be limited, and would not pose a hazard or adversely
affect day or nighttime views toward the site.
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1.5.4 Biology
Sensitive biological resources in the EAEC project area include the potential occurrence of
California red-legged frog, San Joaquin kit fox, and Swainson’s hawk. With appropriate
mitigation the project would cause no significant adverse impact to these species. Calpine
has consulted with the U.S. Fish and Wildlife Service (USFWS), California Department of
Fish and Game (CDFG), U.S. Army Corps of Engineers (ACOE) and National Marine
Fisheries Service (NMFS) and will obtain a permit for incidental take, pursuant to Section 7
prior to construction, if required to do so. Impacts to sensitive biological resources from the
construction and operation of EAEC and the project linears will not be significant. Section
8.2 provides a detailed analysis of biological resources and the methods proposed to avoid
significant impacts to them.

1.5.5 Noise
Ambient noise measurements were taken to determine the L90 (the noise level that is
exceeded during 90 percent of the measurement period) nighttime noise level at the nearest
residence (i.e., sensitive receptor). Noise modeling was used to determine the contribution
to the nighttime ambient levels the plant would make during operations. Nighttime noise
levels at the nearest residences will be approximately 45 decibels A-rated (dBA), which is
within county/ local requirements. Since the noise level at the nearest receptor will be in
accordance with county/ local LORS, no adverse impact is expected from to the normal
operation of the Facility.

1.6 Key Benefits
1.6.1 Environmental
EAEC will employ advanced, high-efficiency combustion turbine technology and Selective
Catalytic Reduction (SCR) to minimize emissions from the Facility. NOx emissions, a
precursor to smog produced by EAEC, will be approximately 90 percent less than those for
existing older generating facilities. In addition to the significant reduction of emissions,
EAEC’s operating efficiency will be such that the plant will consume 40 percent less fuel
than existing older plants of similar size. EAEC will also obtain emission offsets to more
than compensate for the emissions. Hence, the EAEC project will provide a net air quality
improvement for the region.

EAEC will also minimize freshwater use. Treated effluent (i.e., recycled water) from the
MHCSD WWTP will be used for plant cooling and process water needs when available.
This will allow for the commercial use of a wastewater stream that might otherwise be
discharged into the Delta without providing any useful or beneficial application.

1.6.2 Employment
The project will provide for a peak of approximately 400  construction jobs over a 2-year
period and up to 40 skilled, family-wage positions throughout the life of the plant.
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1.6.3 Tax Base
EAEC will be a significant tax contributor, supporting the services and programs of
Alameda County. The California State Board of Equalization has determined that a power
generation Facility should be assessed at the county level, resulting in an allocation to the
local tax jurisdiction where the Facility is located.

1.6.4 Energy Efficiency
EAEC will be an efficient, environmentally responsible source of economic and reliable
energy to serve the growing energy demands of the deregulated California Energy Market.
EAEC will help ensure reliable, clean, low-cost electricity in the future.

1.7 Persons Who Prepared the AFC
Persons with primary responsibility for the preparation of each section of this AFC are listed
in Appendix 1C.
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2.0 Project Description

2.1 Introduction
The following sections describe the design and operation of the proposed project, associated
electric transmission lines, natural gas supply line, and water lines. Site selection and alter-
native sites considered are presented in Section 9.0.

Section 2.1 is the introduction, which provides a brief overview of the project. Section 2.2
contains a description of the generating facility, its design, and its proposed operation.
Section 2.3 discusses the safety design of the facility. Section 2.4 discusses the expected
facility reliability. Section 2.5 refers the LORS applicable to each engineering discipline to
Appendices 10A through 10G.

The East Altamont Energy Center (EAEC) will be a nominal 1,100-megawatt (MW)
natural-gas-fired combined-cycle generating facility, with a 230-kilovolt (kV) switchyard
and approximately 0.5 mile of new 230-kV transmission lines. The switchyard, which will be
owned by Western Area Power Authority (Western), will function as an extension of
Western’s existing Tracy substation, located across Mountain House Road, immediately to
the west of the project site. Natural gas for the facility will be delivered via approximately
1.4 miles of new 20-inch pipeline that will connect to Pacific Gas and Electric’s (PG&E)
existing gas transmission line southeast of the Bethany gas compressor station located to the
west of the site near the intersection of Bruns Road and Kelso Road. Roughly 4,600 acre-feet
per year (AFY) of raw water for cooling tower and process makeup water will be supplied
by Byron Bethany Irrigation District (BBID) via a 2.1-mile pipeline.

Cooling water will be cycled three to eight times (depending on water quality) in the cooling
tower; wastewater will then be concentrated and disposed of onsite using a zero-liquid
discharge system and evaporation ponds. Domestic water will be provided by a new onsite
well.

The EAEC will be located on approximately 55 acres within a 174-acre parcel of land under
the Applicant’s control. The site is located in unincorporated Alameda County,
approximately 1 mile west of the San Joaquin County line, and 1 mile south and east of the
Contra Costa County line. Figure 2.1-1 (all figures located at the back of this section) shows
the location of the generating facility, electric transmission line, natural gas supply line, raw
water supply line, and recycled waterline. Additional information on ownership and
location are included in Section 1.0.

2.2 Generating Facility Description, Design, and Operation
This section describes the facility’s conceptual design and proposed operation.
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2.2.1 Site Arrangement and Layout
 The site plan on Figure 2.2-1 and typical elevation views on Figure 2.2-2 illustrate the
location and size of the proposed generating facility.

 The site is located between Byron Bethany Road and Kelso Road, with Mountain House
Road forming the western border of the site. Access to the site will be provided via a
30-foot-wide road leading from Mountain House Road to the site and terminating at a
controlled gate. Most of the site will be paved to provide internal access to all project
facilities and onsite buildings. The switchyard and areas around equipment, where not
paved, will have gravel surfacing. Site access roads are shown on Figure 2.2-3.

 Up to approximately 55 fenced acres will be required to accommodate the generation
facilities, including the storage tank areas, parking area, control/ administration building,
water treatment facility, evaporation ponds, wastewater recycle pond, stormwater retention
pond, switchyard, emission control equipment, and generation equipment.

2.2.2 Process Description
 The generating facility will consist of three combustion turbine generators (CTGs) equipped
with dry, low oxides of nitrogen (NOx) combustors and steam injection power augmentation
capability; three heat recovery steam generators (HRSG) with duct burners; one condensing
steam turbine generator (STG); a deaerating surface condenser; a mechanical-draft cooling
tower; and associated support equipment providing a nominal total generating capacity of
1,100 MW. The combustion turbines are expected to be General Electric PG 7251 (FB) units.
One nominal 100,000-pound-per-hour auxiliary boiler will also be included in order to
provide steam as needed for auxiliary purposes. A 19-cell mechanical-draft evaporative
cooling tower will also be installed to provide cooling water for the steam turbine surface
condenser and other cooling loads. Additional auxiliary equipment will include a 1,000-kW
natural-gas-fired emergency generator and a 370-horsepower (hp) diesel fire pump.

Each CTG will generate approximately 180 MW at base load under average ambient
conditions. The CTG exhaust gases will be used to generate steam in the HRSGs. The
HRSGs will use reheat design with duct firing. Steam from the HRSGs will be admitted to a
condensing steam turbine generator. Approximately 550 MW will be produced by the steam
turbine when the CTGs are operating at base load at average ambient conditions with
maximum duct firing within the HRSGs. The project is expected to have an overall annual
availability in the general range of 92 to 98 percent.

The generating facility base load operation heat balance is shown on Figures 2.2-4a and
2.2-4b. This balance is based on an ambient dry bulb temperature of 61°F (annual average)
with no fogging of the combustion air, no steam injection for power augmentation, and no
duct firing.

 Associated equipment will include emission control systems necessary to meet the proposed
emission limits. NOx emissions will be controlled to 2.0 parts per million by volume, dry
basis (ppmvd) corrected to 15 percent oxygen on an annual average basis (2.5 ppmvd on a
short-term basis) by a combination of low NOx combustors in the CTGs and selective
catalytic reduction (SCR) systems in the HRSGs. A carbon monoxide (CO) catalyst will be
installed in the HRSGs to limit CO emissions from the CTGs to 6 ppmvd at 15 percent
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oxygen. The auxiliary boiler will be limited to 9 ppmvd NOx at 3 percent oxygen and 50
ppmvd CO at 3 percent oxygen.

2.2.3 Generating Facility Cycle
 CTG combustion air flows through the inlet air filter and fogging section and associated air
inlet ductwork, is compressed in the gas turbine compressor section, and then flows to the
CTG combustor. Natural gas fuel is injected into the compressed air in the combustor and
ignited. The hot combustion gases expand through the power turbine sections of the CTGs,
causing them to rotate and drive the electric generators and CTG compressors. The hot
combustion gases exit the turbine sections at approximately 1,150°F and enter the HRSGs. In
the HRSGs, boiler feedwater is converted to superheated steam and delivered to the steam
turbine at three pressures: high-pressure (HP), intermediate-pressure (IP), and low-pressure
(LP). The use of multiple steam delivery pressures increases cycle efficiency and flexibility.
High-pressure steam expands through the HP section of the steam turbine. This expanded
steam, referred to as cold reheat steam, is combined with the IP steam and returned to the
reheater section of the HRSGs. This mixed, reheated steam (called “hot reheat”) is then
expanded in the IP steam turbine section. Steam exiting the IP section of the steam turbine is
mixed with LP steam and expanded in the LP steam turbine section. Steam leaving the LP
section of the steam turbine enters the surface condenser where it is condensed. The heat
energy of the condensing steam transfers to a circulating water loop, which, in turn,
exhausts heat to the atmosphere by means of a mechanical-draft cooling tower.

2.2.4 Combustion Turbine Generators, Heat Recovery Steam Generators,
Steam Turbine Generator and Condenser, and Auxiliary Boiler

 Electricity is produced by the three CTGs and the STG. The system also contains an
auxiliary boiler. The following paragraphs describe the major components of the generating
facility.

2.2.4.1 Combustion Turbine Generators
 Thermal energy is produced in the CTGs through the combustion of natural gas, which is
converted into mechanical energy required to drive the combustion turbine compressors
and electric generators. Three “F” class CTGs have been selected for the EAEC; these CTGs
will be supplied by General Electric.

 Each CTG system consists of a stationary combustion turbine generator, supporting
systems, and associated auxiliary equipment. The CTGs will have power augmentation
capability by use of steam injection upstream of the power turbine section.

 The CTGs will be equipped with the following required accessories to provide safe and
reliable operation:

• Inlet air foggers
• Inlet air filters
• Metal acoustical enclosure
• Double lube oil cooler
• Dry low NOx combustion system
• Compressor wash system
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• Fire detection and protection system
• Fuel heating system

The metal acoustical enclosure, which contains the CTGs and accessory equipment, will be
located outdoors.

2.2.4.2 Heat Recovery Steam Generators
The HRSGs provide for the transfer of heat from the exhaust gases of the CTGs to the
feedwater, which is turned into steam. The HRSGs will be three-pressure, natural
circulation units equipped with inlet and outlet ductwork, duct burners, insulation, lagging,
and separate exhaust stacks.

Major components of each HRSG include an LP economizer, LP drum, LP evaporator, LP
superheater, IP economizer, IP evaporator, IP drum, IP superheaters/reheaters, HP econo-
mizers, HP evaporator, HP drum, and HP superheaters. The LP economizer receives
condensate from the condenser hot well via the condensate pumps. The LP economizer is
the final heat transfer section to receive heat from the combustion gases prior to their
exhausting to the atmosphere.

From the LP economizer, the condensate is directed to the LP drum where it is available to
generate LP steam and supply condensate to the boiler feed pumps. The boiler feed pumps
draw suction from the LP drum and provide additional pressure to serve the separate IP
and HP sections of the HRSG.

Feedwater from the boiler feed pumps is sent to the HP section of the HRSG. High-pressure
feedwater flows through the HP economizer where it is preheated prior to entering the HP
steam drum. Within the HP steam drum, a saturated liquid state will be maintained. The
saturated water will flow through downcomers from the HP steam drum to the inlet
headers at the bottom of the HP evaporator. Saturated steam will form in the tubes as
energy from the combustion turbine exhaust gas is absorbed. The HP-saturated
liquid/vapor mixture will then return to the steam drum where the two phases will be
separated by the steam separators in the drum. The saturated water will return to the HP
evaporator, while the vapor continues on to the HP superheater. Within the HP superheater,
the temperature of the HP steam will be increased above its saturation temperature, or
“superheated” prior to being admitted to the HP section of the steam turbine.

Feedwater will also be sent to the IP section of the HRSG by an interstage bleed from the
boiler feed pumps. Similar to the HP section, feedwater will be preheated in the IP
economizer and steam will be generated in the IP evaporator. The saturated IP steam will
pass through an IP superheater and then be mixed with “cold reheat” steam from the
discharge of the steam turbine HP section. The blended steam will then pass through two
additional IP superheaters reheating the steam to a superheated state. The “hot reheat”
steam will then be admitted to the steam turbine IP section.

Condensate will be preheated by the LP economizer prior to entering the LP steam drum.
Similar to the HP and IP sections, steam will be generated in the LP evaporator and super-
heated in the LP superheater. The superheated LP steam will then be admitted to the LP
section of the steam turbine along with the steam exhausting from the steam turbine IP
section.
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Duct burners will be installed in the HRSGs. These burners will provide the capability to
increase steam generation and provide greater operating flexibility and improved steam
temperature control. The duct burners will burn natural gas. The duct burner for each
HRSG will be sized for a heat output of up to 660 million British thermal units (Btus) per
hour on a lower heating value (LHV) basis.

The HRSG will be equipped with an SCR emission control system that will use ammonia
vapor in the presence of a catalyst to reduce NOx in the exhaust gases. The catalyst module
will be located within the HRSG casing. Diluted ammonia vapor (NH3 ) will be injected into
the exhaust gas stream via a grid of nozzles located upstream of the catalyst module. The
subsequent chemical reaction will reduce NOx to nitrogen and water, resulting in an NOx

concentration in the HRSG exhaust gas no greater than 2.0 ppmvd at 15 percent oxygen (on
an average annual basis).

An oxidation catalytic converter will also be installed within the HRSG casing to control the
concentration of CO in the exhaust gas emitted to atmosphere to no greater than 6 ppmvd at
15 percent oxygen. Exhaust from each HRSG will be discharged from individual 175-foot-
tall exhaust stacks.

2.2.4.3 Steam Turbine Generator
The steam turbine system consists of a condensing steam turbine generator (STG) with
reheat, gland steam system, lubricating oil system, hydraulic control system, and steam
admission/induction valving.

Steam from the HRSG HP, IP, and LP superheaters enters the associated steam turbine
sections through the inlet steam system. The steam expands through multiple stages of the
turbine, driving the generator. On exiting the turbine, the steam is directed into the surface
condenser.

2.2.4.4 Auxiliary Boiler
An auxiliary boiler, capable of providing up to 100,000 pounds per hour (lb/hr) of saturated
steam at 400 pounds per square inch gauge (psig), will be provided for HRSG HP steam
drum sparging, condenser hotwell sparging, steam turbine gland steam, and deaeration
steam when the plant is offline. For prolonged outages, a nitrogen blanket will be used to
lay-up the HRSG to alleviate the need to run the auxiliary boiler (decrease in fuel use and
emissions). An electric superheater will be provided for the steam turbine gland steam. The
auxiliary boiler will be a forced-draft unit served by a feedwater deaerator and boiler
feedwater pump system. It will be equipped with an economizer to maximize fuel
efficiency.

The auxiliary boiler will be equipped with a low-NOx combustor and an SCR system and
CO catalyst to control NOx and CO concentrations in the exhaust gas. The boiler will
exhaust through a free-standing 100-foot-tall steel stack.

2.2.5 Major Electrical Equipment and Systems
The bulk of the electric power produced by the facility will be transmitted to the Western,
MID, TID, and PG&E grids. A small amount of electric power will be used onsite to power
auxiliaries such as pumps and fans, control systems, and general facility loads including
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lighting, heating, and air conditioning. Some will also be converted from alternating current
(AC) to direct current (DC), which is used as backup power for control systems and other
uses. Transmission and auxiliary uses are discussed in the following subsections.

2.2.5.1 AC Power—Transmission
Power will be generated by the three CTGs and one STG at 18 kV and then stepped up by
four transformers to 230 kV for transmission to the grid. An overall single-line diagram of
the facility’s electrical system is shown on Figure 2.2-5. The 18-kV generator outputs will be
connected by an isolated-phase bus to oil-filled generator step-up transformers that increase
the voltage to 230 kV. Surge arresters will be provided at the high-voltage bushings to
protect the transformers from surges on the 230-kV system caused by lightning strikes or
other system disturbances. The transformers will be set on concrete pads within
containments designed to contain the transformer oil in the event of a leak or spill. Fire
protection systems will be provided. The high-voltage side of the step-up transformers will
be connected via overhead cables to the plant’s 230-kV switchyard. From the switchyard,
power will be transmitted via transmission line jointly owned by MID and TID.

The jointly owned MID/TID 230-kV line is located just across Kelso Road from the project
site, and connects to the Tracy substation. This line will be connected to the new switchyard
by the addition of 0.5 mile of two new electrical transmission lines, on two parallel
structures, with each structure bearing two circuits. The two circuits between the new
switchyard and Tracy substation will be separated, thereby providing two separate circuit
connections from EAEC to Western’s Tracy substation. A detailed discussion of the
transmission system is provided in Section 5.0. The two existing transmission lines are
currently operated as a single circuit. Two additional 0.5-mile transmission lines will
connect the plant’s switchyard with Western’s existing Tracy substation.

2.2.5.2 AC Power—Distribution to Auxiliaries
Auxiliary power to the combustion turbine and steam turbine power block will be supplied
at 4,160 volts AC by a double-ended 4,160-volt switchgear lineup. Primary power to the
switchgear will be supplied by two oil-filled, 18-kV to 4.16-kV unit auxiliary/station service
stepdown transformers. The high-voltage side (18-kV) of the unit auxiliary/ station service
transformers will be connected to the outputs of two of the three CTGs. This connection will
allow the switchgear to be powered from either or both of the two CTGs or by back-feeding
power from the 230-kV switchyard. Low-voltage side (18-kV) generator circuit breakers will
be provided for the two CTGs capable of feeding power to the 4,160-volt switchgear. These
circuit breakers, used to isolate and synchronize the generators, will be located between the
generators and the connections to the unit auxiliary/station service transformers. A natural-
gas-fired emergency generator will be provided to supply power to emergency loads and
auxiliary boiler loads when power is not available through the 230-kV interconnection to the
grid.

The 4,160-volt switchgear lineup supplies power to the various 4,160-volt motors, to the
combustion turbine starting system, and to the load centers (LC) transformers rated 4,160 to
480 volts for 480-volt power distribution. The switchgear will have vacuum interrupter
circuit breakers for the main incoming feeds and fused switches for power distribution.
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The LC transformers will be oil-filled, each supplying 480-volt, three-phase power to the
double-ended load centers.

The load centers will provide power through feeder breakers to the various 480-volt motor
control centers (MCCs). The MCCs will distribute power to 480-volt motors, to 480-volt
power distribution panels, and lower voltage lighting and distribution panel transformers.
Power for the AC power supply (120-volt/208-volt) system will be provided by the 480-volt
MCCs and 480-volt power panels. Transformation of 480-volt power to 120/208-volt power
will be provided by 480-120/208-volt dry-type transformers.

2.2.5.3 125-volt DC Power Supply System
One common 125-volt DC power supply system consisting of one 100 percent capacity
battery bank, two 100 percent static battery chargers, a switchboard, and two or more
distribution panels will be supplied for balance-of-plant and STG equipment. Each CTG and
the switchyard protection relay panel will be provided with their own separate battery
systems and redundant chargers.

Under normal operating conditions, the battery chargers supply DC power to the DC loads.
The battery chargers receive 480-volt, three-phase AC power from the AC power supply
(480-volt) system and continuously load charge the battery banks while supplying power to
the DC loads.

Under abnormal or emergency conditions when power from the AC power supply
(480-volt) system is unavailable, the batteries supply DC power to the DC power supply
system loads. Recharging of a discharged battery occurs whenever 480-volt power becomes
available from the AC power supply (480-volt) system. The rate of charge depends on the
characteristics of the battery, battery charger, and the connected DC load during charging.
The anticipated maximum recharge time will be 12 hours.

The 125-volt DC system will also be used to provide control power to the 4,160-volt
switchgear, to the 480-volt LCs, to critical control circuits, and to the emergency DC motors.

2.2.5.4 Uninterruptible Power Supply System
The combustion turbines and steam turbine power block will also have an essential service
120-volt AC, single-phase, 60-hertz (Hz) uninterruptible power supply (UPS) to supply AC
power to essential instrumentation, to critical equipment loads, and to unit protection and
safety systems that require uninterruptible AC power.

Redundant UPS inverters will supply 120-volt AC single-phase power to the UPS panel
boards that supply critical AC loads. The UPS inverters will be fed from the station 125-volt
DC power supply system. Each UPS system will consist of one full-capacity inverter, two
static transfer switches, a manual bypass switch, an alternate source transformer, and two or
more panelboards.

The normal source of power to the system will be from the 125-volt DC power supply
system through the inverter to the panelboard. A solid-state static transfer switch will
continuously monitor both the inverter output and the alternate AC source. The transfer
switch will automatically transfer essential AC loads without interruption from the inverter
output to the alternate source upon loss of the inverter output.



RDD\010440016.DOC (WRG220.DOC)-EAST ALTAMONT 2-8

A manual bypass switch will also be included to enable isolation of the inverter for testing
and maintenance without interruption to the essential service AC loads.

The DCS operator stations will be supplied from the UPS. The CEMS equipment, DCS
controllers, and input/output (I/O) modules will be fed using either UPS or 125-volt DC
power directly.

2.2.6 Fuel System
The CTGs and auxiliary boiler will be designed to burn natural gas. Natural gas require-
ments during base load operation are approximately 5,000 million Btu/hr (LHV basis).
Maximum natural gas requirements during peak load operation are approximately
7,200 million Btu/hr (LHV basis).

The expected pressure of natural gas delivered to the site via pipeline (see Section 6.0) will
be 600 to 800 psig. The HP natural gas will flow through gas scrubber/filtering equipment, a
gas pressure control station, a fuel gas heater, and a flow-metering station prior to entering
the combustion turbines. Low-pressure gas for the emergency generator, auxiliary boiler,
and HRSG duct burner systems will be provided by a central pressure reduction station and
an LP gas distribution system.

2.2.6.1 Alternative Natural Gas Supply Routes
The preferred alternative and three alternative routes were considered for the natural gas
supply, and are described below.

Alternative 2a.  This route (preferred) is approximately 1.4 miles long. It begins at the project
site, proceeds south on Mountain House Road, crosses Kelso Road and turns west to
proceed parallel along the road, then crosses the road to the north and joins with PG&E
main pipeline inside the compressor station.

Alternative 2b.  Alternative 2b was a gasline route that was considered during project
scoping but was determined to have greater environmental impacts than the other
alternative routes.

Alternative 2c.  This route is approximately 1.4 miles long and ties into the PG&E main
pipeline near the corner of Kelso and Bruns. From the project site, the pipeline runs south on
Mountain House Road to the corner of Kelso Road. From there, the route turns southwest at
approximately 260 degrees for approximately 0.4 mile until it crosses the Delta-Mendota
Canal. From that point it turns northwest at approximately 280 degrees to meet the PG&E
main pipeline near the corner of Kelso and Bruns. Construction would be primarily by open
trench, but might require HDD or bore and jack where it crosses the Delta-Mendota Canal,
Canal 45, and any jurisdictional wetlands.

Alternative 2d.  This route is approximately 1.5 miles long and ties into the PG&E main
pipeline approximately 1.1 mile south of Kelso Road. From the project site, the pipeline runs
south on Mountain House Road to the corner of Kelso Road. From there it turns southwest
at approximately 250 degrees for approximately 0.3 mile until it crosses BBID’s Canal 45.
From that point it turns south for a distance of approximately 0.8 mile, primarily following
the edge of the section line. Approximately 300 feet north of the PG&E pipeline, it takes the
shortest and most efficient route to the pipeline, potentially heading directly west, or
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directly south, as determined by site-specific engineering constraints and consultations with
PG&E. Construction would be primarily by open trench, but might require HDD or bore
and jack where it crosses any jurisdictional wetlands.

Alternative 2e.  This route is approximately 1.2 miles long and ties into the PG&E main
pipeline approximately 0.8 mile south of Kelso Road, near where the Delta-Mendota Canal
emerges from an underground aqueduct into an open canal. From the project site, the
pipeline runs south on Mountain House Road to the corner of Kelso Road. From there it
turns southwest at approximately 250 degrees for approximately 0.3 mile until it crosses
BBID’s Canal 45. From that point it turns approximately 195 degrees, to parallel the buried
Delta-Mendota Canal for approximately 0.7 mile. The pipeline runs parallel to the
Delta-Mendota Canal from 50 to 250 feet from the toe of the canal berm, as determined by
final engineering and consultations with both Delta-Mendota and the landowner.
Construction would be primarily by open trench, but might require HDD or bore and jack
where it crosses any jurisdictional wetlands.

2.2.7 Water Supply and Use
This section describes the quantity of water required, the source(s) of the water supply, and
water treatment requirements. A total of six water balance diagrams are included, repre-
senting two operating conditions for three sources of water (Figures 2.2-6a through 2.2-6f) .
The two operating conditions represented are: (1) annual average operation at 61° F with
three CTGs operating at 100 percent load, no HRSG duct firing, no CTG inlet air fogging,
and no CTG power augmentation steam injection; and (2) peak operation at 98° F with three
CTGs operating at 100 percent load, maximum HRSG duct firing, CTG inlet air fogging, and
CTG power augmentation steam injection. The three water sources for which water balances
are provided are: (1) 100 percent BBID raw water (Figures 2.2-6a and 2.2-6d); (2) 100 percent
recycled water for cooling tower makeup with BBID raw water for supplemental process
makeup (Figures 2.2-6b and 2.2-6e); and (3) 50 percent BBID raw water/50 percent recycled
water for cooling tower makeup with BBID raw water for supplemental process makeup
(Figures 2.2-6c and 2.2-6f).

During the initial years of plant operation, raw water for cooling tower and process makeup
water will be provided by BBID. As the community of Mountain House is developed and
recycled water becomes available, recycled water will supplement raw water resulting in a
reduction in raw water use. By the year 2024, it is estimated that 50 percent of the project’s
need will be supplied by recycled water. During normal operation, distillate from the zero-
liquid discharge treatment system will be used as process makeup to the demineralized
water system. During peak operation, insufficient distillate is available from the zero-liquid
discharge treatment system and additional makeup water is needed. Because of water
quality requirements, raw water will always be the source for supplemental process
makeup water. Potable water for sinks, showers, toilets, and eye wash/ safety showers will
be provided by a new onsite well or connections to a domestic supplier.

2.2.7.1 Water Requirements
A breakdown of the estimated average daily quantity of water required is presented in
Table 2.2-1. The daily water requirements shown are estimated quantities based on the
combined cycle plant operating at a constant 820 MW at an ambient temperature of 61°F
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without duct firing or steam injection. Peak water requirements shown in Table 2.2-2 are
based on the plant operating at a constant 1,065 MW at an ambient temperature of 98°F with
maximum duct firing and steam injection. The water balances and water requirements for
the peak condition reflect the use of CTG power augmentation steam injection on a
continuous basis. The plant would be expected to operate with less than 12 hours per day of
steam injection.

TABLE 2.2-1
Estimated Average Daily Water Requirements at 61°F

Source Water Daily Requirements (1,000s gallons)
100 percent BBID Raw Water 3,992 (2,772 gpm)
100 percent Recycled Water for Cooling Tower
Makeup – BBID Raw Water for Supplemental Process
Makeup

4,015 (2,788 gpm)

50 percent BBID Raw Water/50 percent Recycled
Water for Cooling Tower Makeup – BBID Raw Water
for Supplemental Process Makeup

4,000 (2,778 gpm)

TABLE 2.2-2
Estimated Peak Daily Water Requirements at 98°F

Source Water Daily Requirements (1,000s gallons)

100 percent BBID Raw Water 9,104 (6,322 gpm)

100 percent Recycled Water for Cooling Tower
Makeup – BBID Raw Water for Supplemental Process
Makeup

9,174 (6,371 gpm)

50 percent BBID Raw Water/50 percent Recycled
Water for Cooling Tower Makeup – BBID Raw Water
for Supplemental Process Makeup

9,125 (6,337 gpm)

2.2.7.2 Water Supply
During normal operation, approximately 99 percent of the total water requirements for the
EAEC are for cooling water that is used to condense steam discharging from the steam
turbine. The cooling water is then circulated through the cooling tower to transfer the heat
gained from condensing the steam into the atmosphere. During peak operation (maximum
HRSG duct firing, CTG inlet air fogging, and CTG power augmentation steam injection),
approximately 86 percent of the total water requirements are for cooling water makeup.

The remaining water needed for the plant is for process makeup water for the HRSGs, CTG
inlet air fogging, CTG power augmentation steam, miscellaneous leaks and drains, plant
general service water, and potable water for domestic use.

2.2.7.3 Alternatives for Water Supply Conveyance
Several possible alternatives for the BBID raw water pipeline route and the MHCSD WWTP
recycled water pipeline route were evaluated. These alternatives are described in detail
below, and shown in Figure 2.2-1.
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BBID Raw Water Conveyance.  Four BBID water supply conveyance alternatives from the
intersection of Canal 45 and Bruns Road to the project site are presented in this section.
Three alternatives involve the installation of a pump station on the south side of Bruns Road
and a 24-inch pipeline. One additional alternative involves widening BBID’s existing
Canals 45 and 70 and installing a downstream pump station.

Alternative 3a.  This alternative involves the installation of a pump station at the southern
intersection of Canal 45 and Bruns Road. Approximately 2.6 miles of 24-inch pipeline would
be installed northward along Bruns Road and then southeast along Byron Bethany Road to
the project site. The pipeline would cross a high-pressure oil pipeline along Byron Bethany
Road and the large box culverts that route the Delta-Mendota Canal water under Byron
Bethany Road. The tops of these box culverts are approximately 12 feet below ground
surface. Therefore, the pipeline could be installed over the culverts, avoiding the need to use
trenchless technology. In addition, to reach the project site, the route would cross Mountain
House Road using opencut construction technology.

Alternative 3b.  This alternative transports the BBID raw water to the project site via BBID’s
Canals 45 and 70 from the existing BBID pump station on the north side of Bruns Road to
Mountain House Road. At the intersection of Canal 70 and Mountain House Road, a pump
station and pipeline would be installed to convey the water across and then along Mountain
House Road northward to the EAEC. The pump station would be similar to that for
Alternative 3a (Section 7.1.1.1). It would be built adjacent to the canal, and would have three
pumps with identical capacity to those described above, but would operate at a total
dynamic head of approximately 90 feet. Widening part or all of the 2.8-mile section of canal
or lining portions of the canal might be necessary.

Alternative 3d.  Similar to Alternative 3a, this alternative would require a pump station at
Canal 45 and Bruns Road. It would also require 2.4 miles of 24-inch pipeline. The pipeline
would be installed southward along Bruns Road for approximately 0.5 mile, then along an
existing gravel road that runs east to the Delta-Mendota Canal, and then north to Byron
Bethany Road along the canal. The pipeline would then be installed south along Byron
Bethany Road and cross Mountain House Road to reach the project site. The pipeline would
cross one high-pressure oil pipeline, Canal 45 along the gravel road, and large box culverts
that route the Delta-Mendota Canal water under Byron Bethany Road.

Alternative 3e (Preferred Alternative).  Similar to Alternative 3a, this alternative would require
a pump station at Canal 45 and Bruns Road. It would also require 2.1 miles of 24-inch
pipeline. The pipeline would be installed southward along Bruns Road for approximately
0.5 mile, then along an existing gravel road that runs east to the Delta-Mendota Canal, and
then under the Delta-Mendota Canal and across Mountain House Road to reach the project
site. The pipeline would cross one high-pressure oil pipeline and Canal 45 along the gravel
road, and it would require trenchless technology to route under the Delta-Mendota Canal.

Conveyance of MHCSD WWTP Recycled Water.  Two alternatives to convey water from the
MHCSD WWTP to the project are presented in this section. Both alternatives include
installing a pipeline and pump station adjacent to the future MHCSD WWTP. The pump
station is described in Section 7.1.2, Recycled Water Supply. The maximum amount of water
available from the MHCSD WWTP that could be used by EAEC (i.e., 700 AF /month
[January]; 5,500 gallons per minute [gpm] peak instantaneous flow) would be transported
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via a 24-inch pipeline to the EAEC area and used by EAEC and, potentially, other BBID
users.

Under each alternative, the pipeline would cross two existing creek beds and the Union
Pacific Railroad (UPRR) along Byron Bethany Road where there are high-pressure oil
pipelines. Each alternative would require trenchless construction methods.

Alternative 4a.  The pump station would be sized to provide 350 to 700 AF per month as
discussed in Section 7.1.2, Recycled Water Supply. This alternative would include
approximately 4.3 miles of 24-inch pipeline installed from the site of the future MHCSD
WWTP, west along Bethany Road, northwest along Byron Bethany Road, and west on Kelso
Road to the project site. (The alignment along Kelso Road would be in accordance with the
final configuration of Kelso Road, as determined by the Mountain House Community
Services District.)

Alternative 4b (Preferred Alternative).  This alternative would be sized to provide 350 to
700 AF per month directly to the project site. The pump station would be sized as discussed
below in Section 7.1.2, Recycled Water Supply. This alternative would include
approximately 4.6 miles of 24-inch pipeline installed from the site of the future MHCSD
WWTP, west along Bethany Road, and then northwest along Byron Bethany Road to the
project site.

2.2.7.4 Water Quality
An analysis of the water quality from BBID is provided in Section 8.14, Water Resources.
Section 8.14 also includes a projection of the recycled water quality based on data from
existing wastewater treatment plants located in areas using similar raw water sources.

2.2.7.5 Water Treatment
Figures 2.2-6a through 2.2-6f illustrate the water treatment and distribution system. Water
use can be divided into the following four levels based on the quality required: (1) water for
the circulating or cooling water system; (2) service water for the plant, which includes all
other miscellaneous uses; (3) demineralized water for makeup to the HRSGs and auxiliary
boilers; and (4) potable water. Water treatment required to obtain these four levels of quality
is described in the following paragraphs.

Water for the Circulating Water System.  Makeup water for the circulating water system will
be a combination of raw and recycled water. This water will be fed directly into two
5-million-gallon aboveground storage tanks without pretreatment. These tanks will serve
the following purposes: (1) the tanks will provide approximately 24 hours of operational
storage for a maximum flow of 6,371 gpm in the event that there is a disruption in the flow
of raw or recycled water; (2) the tanks allow a means to provide an air gap to protect BBID’s
raw water supply from potential contamination by recycled water or plant circulating
water; and (3) the tanks will provide 2 hours of fire protection water storage at a flow rate of
2,000 gpm. Makeup water will be fed from the storage tanks to the cooling tower basin as
required to replace water lost from evaporation, drift, and blowdown.

A chemical feed system will supply water conditioning chemicals to the circulating water to
minimize corrosion and control the formation of mineral scale and biofouling. Sulfuric acid
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will be fed into the circulating water system in proportion to makeup water flow for
alkalinity reduction to control the scaling tendency of the circulating water.

The acid feed equipment will consist of a bulk sulfuric acid storage tank and two
full-capacity sulfuric acid metering pumps.

To further inhibit scale formation, a polyacrylate solution will be fed into the circulating
water system as a sequestering agent in an amount proportional to the circulating water
blowdown flow. The scale inhibitor feed equipment will consist of a chemical solution bulk
storage tank and two full-capacity scale inhibitor metering pumps.

To prevent biofouling in the circulating water system, sodium hypochlorite will be fed into
the system as a biocide. The hypochlorite feed equipment will consist of a bulk storage tank
and two full-capacity hypochlorite metering pumps. Systems will also be provided for the
feeding of alternate biocides. A bulk storage tank and two full-capacity metering pumps
will be provided for the feeding of either stabilized bromine or sodium bromide. Facilities
for feeding a non-oxidizing biocide will include 200- to 400-gallon totes and two full-
capacity chemical metering pumps.

Service Water.  Service water includes all water uses at the plant except for the circulating
water previously discussed, demineralized water used in the HRSG and auxiliary boiler,
and potable water (see following section). Softened and filtered cooling tower blowdown
will be used for service water. Service water will be stored in an aboveground steel tank.

Makeup Water for the HRSGs and Auxiliary Boiler.  Demineralized water will be used for
makeup water for the HRSGs and auxiliary boiler. The demineralized water will be
produced by passing distillate through offsite regenerated mixed bed ion exchange
demineralizers. The source of distillate will be from one of the following: (1) during normal
operation, sufficient distillate will be produced by the brine concentrator, which is part of
the zero-liquid discharge system that recovers water from the cooling tower blowdown;
(2) during peak load operation, the quantity of brine concentrator distillate will be
insufficient to meet the demands for makeup to the demineralized water system. In this
case, the brine concentrator distillate will be supplemented with raw water that has been
filtered and purified via a reverse osmosis system to remove suspended solids and the
majority of the dissolved solids. The demineralized water will be stored in two
500,000-gallon demineralized water storage tanks.

HRSG and auxiliary boiler makeup water will be drawn from the demineralized water
storage tanks. Demineralized water will also be used for CTG inlet air fogging (used to
increase turbine output) and for CTG wash water.

Additional conditioning of the water in the HRSGs and auxiliary boiler, to minimize
corrosion and scale formation, will be provided by chemical feed systems. The systems will
feed an oxygen scavenger to the condensate for dissolved oxygen control, a neutralizing
amine to the condensate for corrosion control, and a phosphate solution to the HRSG steam
drums for pH and alkalinity control. The design will provide for automatic feed of the
oxygen scavenger in proportion to condensate flow and the amine in proportion to
condensate flow with a pH bias. The system will include an oxygen scavenger solution feed
tank and two full-capacity, chemical feed pumps and an amine solution feed tank and two
full-capacity chemical feed pumps.
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The phosphate feed system will be designed for operation using the low solids, congruent
phosphate or other standard method of boiler water treatment. The design will provide for
feeding phosphates to the boiler water to react with any hardness present. For congruent
phosphate treatment, a dilute solution of a disodium phosphate/trisodium
phosphate/hexameta phosphate mixture will be manually prepared in a phosphate solution
tank dedicated to the HP and IP steam drums. The phosphate feed will be manually
initiated based on boiler water phosphate residual and pH. One solution tank and
full-capacity phosphate feed pump will be provided for each steam (HP and IP) drum with
one common spare pump serving each HRSG.

HRSG and Auxiliary Boiler Steam Cycle Sampling and Analysis System.  This system will
monitor the water quality at various points in the HRSG and auxiliary boiler steam cycle
and provide sufficient data to operating personnel for detection of deviations from control
limits so that corrective action can be taken. The samples will be routed to a sample panel,
located in the water treatment facility, where pressure and temperature will be reduced as
required. At the sample panel, samples will be directed to automatic analyzers for
continuous monitoring, and grab samples will be provided for wet chemical analysis. All
monitored values will be indicated at the sample panel.

Automatic analyzers will monitor cation conductivity, pH, sodium, dissolved oxygen, and
specific conductance.

2.2.8 Plant Cooling Systems
The cycle heat rejection system will consist of a deaerating steam surface condenser, cooling
tower, and circulating water system. The heat rejection system will receive exhaust steam
from the low-pressure steam turbine and condense it to water for reuse. The surface
condenser will be a shell-and-tube heat exchanger with the steam condensing on the shell
side and the cooling water flowing in one or more passes inside the tubes. The condenser
will be designed to operate at sub-atmospheric pressure, ranging from 1.0 to 5.0 inches of
mercury, absolute (in Hga.), depending on ambient temperature and plant load. It will
remove between 1,700 and 3,000 MMBtu/hr, depending on ambient temperature and plant
load. Approximately 267,300 gpm of circulating cooling water is required to condense the
steam at maximum plant load.

The circulating water will circulate through a counter-flow mechanical draft cooling tower,
which uses electric-motor-driven fans to move the air in a direction opposite to the flow of
the water. The heat removed in the condenser will be discharged to the atmosphere by
heating the air and through evaporation of some of the circulating water. Maximum drift,
that is, the fine mist of water droplets entrained in the warm air leaving the cooling tower,
will be limited to 0.0005 percent of the circulating water flow.

A closed-loop auxiliary cooling system will be provided for cooling plant equipment other
than the steam condenser. Equipment served by the auxiliary cooling water system includes
the CTG and STG lube oil coolers, STG generator cooler, STG hydraulic control system
cooler, boiler feed pump lube oil and seal water coolers, air compressor, vacuum pump seal
coolers, and sample coolers. Auxiliary cooling water pumps will pump circulating water
from the cooling tower basin through heat exchangers to remove heat from the closed loop
system.
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2.2.9 Waste Management
Waste management is the process whereby all wastes produced at EAEC are properly
collected, treated if necessary, and disposed of. Wastes include wastewater, solid
nonhazardous waste, and hazardous waste, both liquid and solid. Waste management is
discussed in more detail in Section 8.13.

2.2.9.1 Wastewater Collection, Treatment, and Disposal
There are two separate wastewater collection systems. The first and primary system will
collect process wastewater from all of the plant equipment, including the HRSGs, cooling
tower, and water treatment equipment. The water balance diagrams, Figures 2.2-6a through
2.2-6f, show the expected wastewater streams and flow rates for the EAEC. Since the EAEC
is a zero-liquid discharge facility, process wastewater will be reclaimed and reused, to the
extent possible. The leftover concentrated brine solution, high in total dissolved solids
(TDS), will be directed to onsite evaporation ponds. The second system will collect sanitary
wastewater from sinks, toilets, showers, and other sanitary facilities, and discharge it to an
onsite septic tank and leach field.

The wastewater system is described below.

Circulating Water System Blowdown.  Circulating water system blowdown will consist of raw
and/or recycled water from BBID along with various process waste streams that have been
concentrated between three and eight times and residues of the chemicals added to the
circulating water. These chemicals control scaling and biofouling of the cooling tower and
control corrosion of the circulating water piping and condenser. Cooling tower blowdown
will be discharged to a zero-liquid discharge treatment system, where the majority of the
water will be reclaimed for reuse within the plant.

Zero-liquid Discharge Treatment System.  Cooling tower blowdown will first pass through a
reactor/clarifier. The reactor/clarifier will be a solids contact clarifier where sodium
hydroxide (caustic) will be fed to the influent stream to precipitate calcium carbonate and
reduce silica and magnesium concentrations. In addition to the sodium hydroxide, soda ash
will be added to assist in the control of calcium; magnesium oxide will be added to assist in
the removal of silica; and coagulants and polymer will be added to aid in the coagulation
and sedimentation of suspended solids. The majority of the sludge produced by the process
will be recirculated within the clarifier. The remaining sludge will be discharged to a sludge
thickener followed by a filter press, producing a relatively dry filter cake suitable for landfill
disposal.

Supernatant from the sludge thickener will be returned to the influent of the reactor/
clarifier. The reactor/clarifier effluent will next pass through sidestream filters to reduce
suspended solids. The sidestream filters will consist of multimedia (sand/anthracite) filters
with intermittent air/water backwash. The backwash wastewater will be discharged to an
equalization basin, where it will slowly be fed to the sludge thickener. The filtered water
will be collected in a storage tank, providing a source of water for backwashing the filters.
Filtered water will next pass through a high TDS reverse osmosis (RO) system to remove the
majority of the dissolved solids. The RO permeate will be recovered and used for cooling
tower makeup. The high TDS RO reject stream will be fed to a brine concentrator. The RO
reject stream will be concentrated in a brine concentrator. The brine concentrator
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high-purity distillate will be stored in a distillate storage tank where it will then be used as
makeup for the demineralized water system. Excess distillate will overflow the storage tank
and be recycled to the cooling tower basin. The concentrated brine solution, which
represents the only process waste stream not reclaimed for reuse, will be discharged to the
evaporation ponds. Two evaporation ponds, approximately 5 acres each, will be provided.

Evaporation Ponds.  Concentrated brine from the cooling tower treatment system would be
discharged to two 5-acre onsite evaporation ponds, located in the southern portion of the
site. The ponds would require Waste Discharge Requirements (WDRs) issued by the Central
Valley Regional Water Quality Control Board (CVRWQCB) as required by Title 27 of the
California Code of Regulations. EAEC would apply for WDRs by filing a Report of Waste
Discharge (ROWD) with the CVRWQCB prior to construction.

The project would have two ponds, so that one can be taken out of service for maintenance.
The evaporation ponds would receive a waste stream from the evaporator of approximately
5 to 53 gallons per minute, depending on plant load and source water quality.

The evaporation ponds would be designed and engineered to meet the requirements of the
applicable section of Title 27. Liquid wastes are generally required to be discharged to Class
II surface impoundment and fitted with double liners. Title 27 further stipulates that Class II
Units shall be designed, operated, and maintained to prevent inundation or washout due to
floods with a 100-year return period.

The ponds would be designed to have the following characteristics and sufficient depth to
allow for:

• Storage of the entire salt production for a period of 30 years.

• Water level variations throughout the year as a result of changes in plant inflow, rainfall,
and evaporation rates.

• Increases in water level when the evaporation rate is 90 percent of the mean evaporation
rate for 2 successive years.

• Increases in the water level during pond maintenance, which assumes one cell will need
maintenance for a period of 2 months.

• Increases in water level in the case of a 100-year rainfall event on top of the maximum
water level resulting from water level variations.

• Freeboard above the maximum water level to provide the greater of 24 inches or the
height of the wind wave run-up plus 12 inches.

• Two liners will be used; the outer and inner layers will be covered with high-density
polyethylene (HDPE) geomembrane material. The pond influent system will be
designed so that each cell can operate independently should a shutdown for
maintenance reasons be necessary.

Monitoring requirements would include the following:

• Evaporation wastewater basin
• Evaporation sludge
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• Groundwater
• Leachate collection and recovery system
• Vadose zone

The location of groundwater and vadose zone monitoring would be provided in the ROWD,
and would be developed in consultation with the CVRWQCB. The ROWD would also
discuss the type and frequency of sampling and the constituents analyzed for each type of
sample. Sample collection, storage, and analysis would be performed by State-approved
labs in accordance with USEPA-approved methods or by using the most recent edition of
Standard Methods for the Examination of Water and Wastewater. The CVRWQCB would
approve all alternative methods of analysis.

Plant Drains and Oil/Water Separator.  Miscellaneous general plant drains will collect area
washdown, sample drains, equipment leakage, and drainage from facility equipment areas.
Water from these areas will be collected in a system of floor drains, hub drains, sumps, and
piping and routed to the wastewater collection system. Drains that potentially could contain
oil or grease will first be routed through an oil/water separator. Water from the plant
wastewater collection system will be recycled to the cooling tower basin. Wastewater from
combustion turbine water washes will be collected in a holding tank. If cleaning chemicals
were not used during the water wash procedure, the wastewater will be discharged to the
oil/water separator. Wastewater containing cleaning chemicals will be trucked offsite for
disposal at an approved wastewater disposal facility.

Power Cycle Makeup Water Treatment Wastes.  Wastewater from the power cycle makeup
water treatment system will consist of the reject stream from the makeup RO units that will
initially reduce the concentration of dissolved solids in the plant makeup water before it is
treated in the mixed bed ion exchange vessels and backwash water from the multi-media
filters upstream of the RO units. The RO reject stream will contain the constituents of the
BBID raw water, concentrated approximately five times; residues of the chemicals such as
aluminum sulfate, ferric chloride, and polymer added to the raw water to coagulate
suspended solids prior to filtration; sodium bisulfite or sodium sulfite added to the RO
feedwater to eliminate free chlorine that would otherwise damage the RO membranes; and
phosphate to prevent scaling of the membranes. The filter backwash water will contain the
suspended solids removed from the raw water and residues of the coagulants used to
enhance filtration efficiency. These waste streams will be collected and recycled to the
cooling tower basin along with the plant drains and permeate from the high TDS RO units.

HRSG and Auxiliary Boiler Blowdown.  HRSG blowdown will consist of boiler water
discharged from the HRSG steam drums to control the concentration of dissolved solids and
silica within acceptable ranges. Boiler blowdown will be discharged to flash tanks where the
steam is vented to atmosphere and the condensate is cooled by mixing it with a small
amount of circulating water. The quenched condensate will be discharged to the cooling
tower basin, thus reclaiming the majority of the boiler blowdown.

2.2.9.2 Solid Wastes
The EAEC will produce maintenance and plant wastes typical of power generation
operations. Generation plant wastes include oily rags, broken and rusted metal and machine
parts, defective or broken electrical materials, empty containers, and other miscellaneous
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solid wastes including the typical refuse generated by workers. These materials will be
collected by the local waste disposal company (see Section 8.13). Recyclable materials will be
taken offsite. Waste collection and disposal will be in accordance with applicable regulatory
requirements to minimize health and safety effects.

2.2.9.3 Hazardous Wastes
Several methods will be used to properly manage and dispose of hazardous wastes
generated by the EAEC. Waste lubricating oil will be recovered and recycled by a waste oil
recycling contractor. Spent lubrication oil filters will be disposed of in a Class I landfill.
Spent SCR and oxidation catalysts will be recycled by the supplier or disposed of in a Class I
landfill. Workers will be trained to handle hazardous wastes generated at the site.

Chemical cleaning wastes will consist of alkaline and acid cleaning solutions used during
pre-operational chemical cleaning of the HRSGs, acid cleaning solutions used for chemical
cleaning of the HRSGs after the units are put into service, and turbine wash and HRSG
fireside washwaters. These wastes, which are subject to high metal concentrations, will be
temporarily stored onsite in portable tanks, and disposed of offsite by the chemical cleaning
contractor in accordance with applicable regulatory requirements.

2.2.10 Management of Hazardous Materials
There will be a variety of chemicals stored and used during construction and operation of
the EAEC project. The storage, handling, and use of all chemicals will be conducted in
accordance with applicable laws, ordinances, regulations, and standards. Chemicals will be
stored in appropriate chemical storage facilities. Bulk chemicals will be stored in storage
tanks, and other chemicals will be stored in returnable delivery containers. Chemical storage
and chemical feed areas will be designed to contain leaks and spills. Berm and drain piping
design will allow a full-tank capacity spill without overflowing the berms. For multiple
tanks located within the same bermed area, the capacity of the largest single tank will
determine the volume of the bermed area and drain piping. Drain piping for volatile
chemicals will be trapped and isolated from other drains to eliminate noxious or toxic
vapors. After neutralization, if required, water collected from the chemical storage areas will
be directed to the cooling tower basin.

The anhydrous ammonia storage area will have a water spray system, spill containment,
and ammonia vapor detection equipment.

Safety showers and eyewashes will be provided adjacent to or in the vicinity of all chemical
storage and use areas. Hose connections will be provided near the chemical storage and
feed areas to flush spills and leaks to the plant wastewater collection system. State-approved
personal protective equipment will be used by plant personnel during chemical spill
containment and cleanup activities. Personnel will be properly trained in the handling of
these chemicals and instructed in the procedures to follow in case of a chemical spill or
accidental release. Adequate supplies of absorbent material will be stored onsite for spill
cleanup.

Electric equipment insulating materials will be specified to be free of polychlorinated
biphenyls (PCB).
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A list of the chemicals anticipated to be used at the generating facility and their locations is
provided in Table 8.12-2 of the Hazardous Materials Handling section. This table identifies
each chemical by type, intended use, and estimated quantity to be stored on site. Section
8.12 includes additional information on hazardous materials handling.

2.2.11 Emission Control and Monitoring
Air emissions from the combustion of natural gas in the CTGs and duct burners will be
controlled using state-of-the-art systems. Emissions that will be controlled include NOx,
reactive organic compounds (ROCs), CO, and particulate matter. To ensure that the systems
perform correctly, continuous emissions monitoring (CEM) will be performed. Section 8.1,
Air Quality, includes additional information on emission control and monitoring.

2.2.11.1 NOx Emission Control
SCR will be used to control NOx concentrations in the exhaust gas emitted to the
atmosphere to 2.5 ppmvd at 15 percent oxygen from the gas turbines/HRSGs (2.0 ppmvd
on an average annual basis) and 9 ppmvd at 3 percent oxygen from the auxiliary boiler. The
SCR process will use anhydrous ammonia. Ammonia slip, or the concentration of unreacted
ammonia in the exiting exhaust gas, will be limited to 5 ppmvd at 15 percent oxygen from
the gas turbines/HRSGs and 10 ppmvd at 3 percent oxygen from the auxiliary boiler. The
SCR equipment will include a reactor chamber, catalyst modules, ammonia storage system,
ammonia vaporization and injection system, and monitoring equipment and sensors.

2.2.11.2 Carbon Monoxide
A CO catalytic converter will be used to reduce the CO concentration in the exhaust gas
emitted to the atmosphere to 6 ppmvd at 15 percent oxygen from the gas turbines and
50 ppmvd at 3 percent oxygen from the auxiliary boiler.

2.2.11.3 Particulate Emission Control
Particulate emissions will be controlled by the use of combustion air filtration and the use of
natural gas, which is low in particulates, as the sole fuel for the CTGs and auxiliary boiler.

2.2.11.4 Continuous Emission Monitoring
CEMs will sample, analyze, and record fuel gas flow rate, NOx and CO concentration levels,
and percentage of O2 in the exhaust gas from the three HRSG stacks and from the auxiliary
boiler stack. This system will generate reports of emissions data in accordance with permit
requirements and will send alarm signals to the plant DCS when the emissions approach or
exceed pre-selected limits.

2.2.12 Fire Protection
The fire protection system will be designed to protect personnel and limit property loss and
plant downtime in the event of a fire. There will be a dedicated fire water storage supply of
a minimum of 240,000 gallons in the raw water storage tanks. The dedicated water supply is
sized in accordance with National Fire Protection Association (NFPA) 850 to provide
2 hours of protection from the onsite worst-case single fire. The raw water storage tanks will
include a standpipe on the cooling tower makeup supply line so that the dedicated fire
water portion of the storage tanks cannot be used for other purposes.
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An electric jockey pump and electric-motor-driven main fire pump will be provided to
increase the water pressure in the plant fire mains to the level required to serve all fire
fighting systems. In addition, a diesel engine-driven fire pump will be provided to
pressurize the fire loop if the power supply to the main fire pump fails. A fire pump
controller will be provided for the back-up fire pump.

All three fire pumps will discharge to a dedicated underground fire loop piping system.
Both the fire hydrants and the fixed suppression systems will be supplied from the fire
water loop. Fixed fire suppression systems will be installed at determined fire risk areas
such as the transformers, turbine lube oil equipment, and the anhydrous ammonia storage
tanks. Sprinkler systems will also be installed in the Administration/Maintenance Building
and Fire Pump enclosure as required by NFPA and local code requirements. The CTG units
will be protected by an FM200 fire protection system. Hand-held fire extinguishers of the
appropriate size and rating will be located in accordance with NFPA 10 throughout the
facility. The cooling tower will be constructed of fiberglass having a flame-spread rating of
25 or less and will therefore not be sprinklered.

Section 8.12, Hazardous Materials Handling, includes additional information for fire and
explosion risk, and Section 8.8, Socioeconomics, provides information on local fire
protection capability.

2.2.13 Plant Auxiliaries
The following systems will support, protect, and control the generating facility.

2.2.13.1 Lighting
The lighting system provides personnel with illumination for operation under normal
conditions and for egress under emergency conditions, and includes emergency lighting to
perform manual operations during an outage of the normal power source. The system also
provides 120-volt convenience outlets for portable lamps and tools.

2.2.13.2 Grounding
The electrical system is susceptible to ground faults, lightning, and switching surges that
result in high voltage that constitute a hazard to site personnel and electrical equipment.
The station grounding system provides an adequate path to permit the dissipation of
current created by these events.

The station grounding grid will be designed for adequate capacity to dissipate heat from
ground current under the most severe conditions in areas of high ground fault current
concentration. The grid spacing will maintain safe voltage gradients.

Bare conductors will be installed belowgrade in a grid pattern. Each junction of the grid will
be bonded together by an exothermal welding process or mechanical clamps (see Appendix
10D.4, which refers to IEEE 837 compression connectors).

Ground resistivity readings will be used to determine the necessary numbers of ground
rods and grid spacing to ensure safe step and touch potentials under severe fault conditions.

Grounding stingers will be brought from the ground grid to connect to building steel and
non-energized metallic parts of electrical equipment.
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2.2.13.3 Distributed Control System
The Distributed Control System (DCS) provides modulating control, digital control,
monitoring, and indicating functions for the plant power block systems.

The following functions will be provided:

• Controlling the STG, CTGs, HRSGs, and other systems in a coordinated manner

• Controlling the balance-of-plant systems in response to plant demands

• Monitoring controlled plant equipment and process parameters and delivery of this
information to plant operators

• Providing control displays (printed logs, cathode ray tube [CRT]) for signals generated
within the system or received from input/output (I/O)

• Providing consolidated plant process status information through displays presented in a
timely and meaningful manner

• Providing alarms for out-of-limit parameters or parameter trends, displaying on alarm
CRT(s), and recording on an alarm log printer

• Providing storage and retrieval of historical data

 The distributed control system will be a redundant microprocessor-based system and will
consist of the following major components:

• CRT-based operator consoles
• Engineer work station
• Distributed processing units
• I/O cabinets
• Historical data unit
• Printers
• Data links to the combustion turbine and steam turbine control systems

The DCS will have a functionally distributed architecture comprising a group of similar
redundant processing units linked to a group of operator consoles and the engineer work
station by redundant data highways. Each processor will be programmed to perform
specific dedicated tasks for control information, data acquisition, annunciation, and
historical purposes. By being redundant, no single processor failure can cause or prevent a
unit trip.

The DCS will interface with the control systems furnished by the CTG and STG suppliers to
provide remote control capabilities, as well as data acquisition, annunciation, and historical
storage of turbine and generator operating information.

The system will be designed with sufficient redundancy to preclude a single device failure
from significantly affecting overall plant control and operation. This also will allow critical
control and safety systems to have redundancy of controls, as well as an uninterruptible
power source.
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As part of the quality control program, daily operator logs will be available for review to
determine the status of the operating equipment.

2.2.13.4 Cathodic Protection
The cathodic protection system will be designed to control the electrochemical corrosion of
designated metal piping buried in the soil. Depending upon the corrosion potential and the
site soils, either passive or impressed current cathodic protection will be provided.

2.2.13.5 Freeze Protection
The freeze protection system will provide heating to protect various outdoor piping, gauges,
pressure switches, and other devices from freezing. Power to the self-limiting freeze
protection circuits will be controlled by an ambient thermostat.

2.2.13.6 Service Air
The service air system will supply compressed air to hose connections for general plant use.
Service air headers will be routed to hose connections located at various points throughout
the facility.

2.2.13.7 Instrument Air
The instrument air system provides dry air to pneumatic operators and devices. An
instrument air header will be routed to locations within the facility equipment areas and
within the water treatment facility where pneumatic operators and devices will be located.

2.2.14 Interconnect to Electrical Grid
The three CTGs and one STG will each be connected to a dedicated three-phase step-up
transformer (GSU) that will be connected to the plant 230-kV switchyard. The switchyard
will consist of a breaker and one-half arrangement with SF6 circuit breakers and manually
operated disconnect switches on each side of each breaker A new 0.5-mile 230-kV double-
circuit transmission line will interconnect the switchyard bus (Tracy B) with that of the
existing Tracy substation (Tracy A). A separate double-circuit (operated as single circuit)
0.5-mile 230-kV transmission line will connect two existing MID/TID transmission lines to
the new Tracy B switchyard (the MID/TID lines are presently connected to the existing
Tracy Substation). See Section 5.0 for additional information on the switchyard,
transmission line, and connection at the Western Tracy substation.

2.2.15 Project Construction
Construction of the generating facility, from site preparation and grading to commercial
operation, is expected to take place from summer 2002 to the summer of 2004, or a total time
of 24 months. Major milestones are listed in Table 2.2-3.

TABLE 2.2-3
Project Schedule Major Milestones
Activity Date
Begin Construction Second Quarter 2002
Startup and Test First Quarter 2004
Commercial Operation Second Quarter 2004
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There will be an average and peak workforce of approximately 125 and 400, respectively, of
construction craft people, supervisory, support, and construction management personnel on
site during construction (Table 8.8-8).

Construction will be scheduled to occur between 6 a.m. and 6 p.m., Monday through
Saturday. Additional hours may be necessary to make up schedule deficiencies, or to
complete critical construction activities. During the startup phase of the project, some
activities will continue 24 hours per day, 7 days per week.

The peak construction site workforce level is expected to last from Month 12 through Month
20 of the construction period.

Table 2.2-4 provides an estimate of the average and peak construction traffic during the
24-month construction period.

TABLE 2.2-4
Average and Peak Construction Traffic
Vehicle Type Average Daily Trips Peak Daily Trips
Construction Workers 143 350
Delivery 2 6
Heavy Trucks 5 20
Total 150 376

Construction laydown and parking areas will be within approximately 20 acres located on
the EAEC site, north of the plant site. Construction access will be from Mountain House
Road, as shown on Figure 2.2-3. Materials and equipment could be delivered by truck or
rail.

2.2.16 Generating Facility Operation
The EAEC will be operated by three operators per 12-hour rotating shift, plus three relief
operators and a chemical technician, seven maintenance technicians, and seven administra-
tive personnel during the standard 8-hour work day. The facility will be operated 7 days a
week, 24 hours per day.

EAEC Staffing Plan
Plant Manager Maintenance Manager Operations Manager
Plant Engineer I&E Technician "A" Operator "B" Operator "C" Operator
Office Manager I&E Technician "A" Operator "B" Operator "C" Operator
Plant Administrator I&E Technician "A" Operator "B" Operator "C" Operator
Purchasing/Warehouse Technician Electrical Technician "A" Operator "B" Operator "C" Operator

Maintenance Technician "A" Operator "B" Operator "C" Operator
Maintenance Technician Chemical Technician
Maintenance Technician

The EAEC is expected to have an annual availability in the general range of 92 to 98 percent.
It will be possible for plant availability to exceed 98 percent for a given 12-month period.
The exact operational profile of the plant, however, cannot be defined since the facility will
be operating in and selling electricity to a deregulated electric power sales market.
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The California electricity market was deregulated March 31, 1998. Independent power
producers such as EAEC are now free to sell their electricity to all users including electric
utilities, industrial and commercial firms, and residential users. The EAEC might be able to
sell all or part of its generation under contract. Generation available from the EAEC that has
not been sold through contracts will be available for sale on the spot market through a
power exchange, which will work to match buyers and sellers of electricity. Operation of the
EAEC therefore depends on the quantity of electricity sold through contracts and the ability
of EAEC to sell into the competitive spot market.

Because the capacity that will be sold through contract and the prices that will be offered for
spot purchases are unknown at this time, the exact mode of operation of the EAEC cannot
be described. It is conceivable, however, that the facility could be operated in one or all of
the following modes:

• Base Load.  The facility would be operated at maximum continuous output for as many
hours per year as is profitable. During high ambient temperature periods when gas
turbine output would otherwise decrease, duct firing and/or power augmentation by
steam injection into the combustion turbines may be employed to keep plant output at
the sum of contractual load and spot market sales.

• Load Following.  The facility would be operated to meet contractual load and whatever
spot sales could be made, but the sum would be less than maximum continuous output
at all times of the day. The output of the unit would therefore be adjusted periodically to
meet whatever load proved profitable to the facility.

• Partial Shutdown.  At certain times of any given day and at certain times of any given
year, the sum of the contractual load and spot market sales can be expected to drop to a
level at which it would be economically favorable to shut down one or two
CTG(s)/HRSG(s). This mode of operation can be expected to occur during late evening
and early morning hours and on weekends when contractual load could decrease or
spot market sales would not be economical.

• Full Shutdown.  This would occur if forced by equipment malfunction, fuel supply
interruption, or transmission line disconnect. Full shutdown could also occur when the
market price of electricity is less than the EAEC incremental cost of generation. The
facility is limited in operation below maximum continuous output (base load) by
economics since gas turbine efficiency decreases sharply as output is decreased. The
facility will also experience operational problems including exceedance of air quality
limits at outputs below 60 percent of CTG output.

In the unlikely event of a situation that causes a longer-term cessation of operations, security
of the facilities will be maintained on a 24-hour basis, and the CEC will be notified.
Depending on the length of shutdown, a contingency plan for the temporary cessation of
operations may be implemented. Such contingency plan will be in conformance with all
applicable laws, ordinances, regulations, and standards (LORS) and protection of public
health, safety, and the environment. The plan, depending on the expected duration of the
shutdown, could include the draining of all chemicals from storage tanks and other
equipment and the safe shutdown of all equipment. All wastes will be disposed of
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according to applicable LORS. If the cessation of operations becomes permanent,
decommissioning will be undertaken (see Section 4.0, Facility Closure).

2.3 Facility Safety Design
The EAEC will be designed to maximize safe operation. Potential hazards that could affect
the facility include earthquake, flood, and fire. Facility operators will be trained in safe
operation, maintenance, and emergency response procedures to minimize the risk of
personal injury and damage to the plant.

2.3.1 Natural Hazards
The principal natural hazards associated with the EAEC site are earthquakes and flooding.
The site is located in Seismic Risk Zone 4. Structures will be designed to meet the seismic
requirements of CAC Title 24 and the 1997 Uniform Building Code (UBC). Section 8.15,
Geologic Hazards and Resources, discusses the geological hazards of the area and site, and
Appendix 10G contains the results of a geotechnical investigation of the EAEC project site.
These sections include a review of potential geologic hazards, seismic ground motion, and
potential for soil liquefaction due to ground-shaking..  The investigation indicated geologic
hazards were not expected at the project site. Appendix 10G and Appendix 10B, Structural
Engineering, include the structural seismic design criteria for the buildings and equipment.

The site is essentially flat with an elevation of approximately 40 feet above mean sea level
(msl). According to the Federal Emergency Management Agency (FEMA), the site is not
within either the 100- or 500-year flood plain. Section 8.4, Land Use, includes additional
information on the potential for flooding.

2.3.2 Emergency Systems and Safety Precautions
This section discusses the fire protection systems, emergency medical services, and safety
precautions to be used by project personnel. Section 8.8, Socioeconomics, includes
additional information on area medical services, and Section 8.7, Worker Safety, includes
additional information on safety for workers. Appendices 10A through 10G contain the
design practices and codes applicable to safety design for the project. Compliance with these
requirements will minimize project effects on public and employee safety.

2.3.2.1 Fire Protection Systems
The project will rely on both onsite fire protection systems and local fire protection services.

Onsite Fire Protection Systems.  The fire protection systems are designed to protect
personnel and limit property loss and plant downtime from fire or explosion. The project
will have the following fire protection systems.

FM 200 Fire Protection System.  This system protects the combustion turbine, generator, and
accessory equipment compartments from fire. The system will have fire detection sensors in
all compartments. Actuating one sensor will provide a high-temperature alarm on the
combustion turbine control panel. Actuating a second sensor will trip the combustion
turbine, turn off ventilation, close ventilation openings, and automatically release the FM
200. The FM 200 will be discharged at a design concentration adequate to extinguish the fire.
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Transformer Deluge Spray System.  This system provides fire suppression for the generator
transformers and auxiliary power transformers in the event of a fire. The deluge systems are
fed by the plant underground fire water system.

Steam Turbine Bearing Preaction Water Spray System.  This system provides suppression for
the steam turbine bearing in the event of fire. The preaction system is fed by the plant
underground fire water system.

Steam Turbine Lube Oil Areas Water Spray System.  This system provides suppression for the
steam turbine area lube oil piping and lube oil storage.

Fire Hydrants/Hose Stations.  This system will supplement the plant fire protection system.
Water will be supplied from the plant underground fire water/domestic water system.

Fire Extinguisher.  The plant Administrative/Maintenance Building, water treatment facility,
and other structures will be equipped with portable fire extinguishers as required by the
local fire department.

Local Fire Protection Services.  In the event of a major fire, the plant personnel will be able to
call upon the Alameda County Fire Department for assistance. The Hazardous Materials
Risk Management Plan (see Section 8.12, Hazardous Materials Handling) for the plant will
include all information necessary to permit all fire-fighting and other emergency response
agencies to plan and implement safe responses to fires, spills, and other emergencies.

2.3.2.2 Personnel Safety Program
The EAEC project will operate in compliance with federal and state occupational safety and
health program requirements. Compliance with these programs will minimize project
effects on employee safety. These programs are described in Section 8.7, Worker Safety.

2.4 Facility Reliability
This section discusses the expected facility availability, equipment redundancy, fuel
availability, water availability, and project quality control measures.

2.4.1 Facility Availability
Because of EAEC’s predicted high efficiency, it is anticipated that the facility will normally
be called upon to operate at high average annual capacity factors. The facility will be
designed to operate between 25 and 100 percent of base load to support dispatch service in
response to customer demands for electricity.

The EAEC will be designed for an operating life of 30 years. Reliability and availability
projections are based on this operating life. Operation and maintenance procedures will be
consistent with industry standard practices to maintain the useful life status of plant
components.

The percent of time that the combined-cycle power block (and the HRSG duct burners) is
projected to be operated is defined as the “service factor.” The service factor considers the
amount of time that a unit is operating and generating power, whether at full or partial
load. The projected service factor for the combined-cycle power block, which considers
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projected percent of time of operation, differs from the equivalent availability factor (EAF),
which considers the projected percent of energy production capacity achievable.

The EAF may be defined as a weighted average of the percent of full energy production
capacity achievable. The projected equivalent availability factor for the EAEC is estimated to
be approximately 92 to 98 percent.

The EAF, which is a weighted average of the percent of energy production capacity
achievable, differs from the “availability of a unit,” which is the percent of time that a unit is
available for operation, whether at full load, partial load, or standby.

2.4.2 Redundancy of Critical Components
The following subsections identify equipment redundancy as it applies to project
availability. A summary of equipment redundancy is shown in Table 2.4-1. Final design
could differ.

TABLE 2.4-1
Major Equipment Redundancy

Description Number Note
Combined cycle CTGs and
HRSGs

Three trains Steam turbine bypass system allows all three
CTG/HRSG trains to operate at base load with the
steam turbine out of service.

STG One See note above pertaining to CTGs and HRSGs.
HRSG feedwater pumps Two - 100 percent per

HRSG
Condensate pumps Three - 50 percent capacity
Condenser One Condenser must be in operation for combined cycle

operation or operation of CTG in steam turbine bypass
mode. The condenser will be provided with split water
boxes to allow online tube cleaning and repair.

Circulating water pumps Two - 50 percent capacity
Cooling tower One Cooling tower is multi-cell mechanical draft design.

Basin will be divided (8 cells/11 cells) to allow a portion
to be isolated for cleaning.

Auxiliary cooling water
pumps

Two - 100 percent capacity

Closed-loop cooling water
pumps

Two - 100 percent capacity

Closed-cycle cooling water
heat exchangers

Two - 100 percent capacity

Demineralizer—RO
Systems

Three - 50 percent capacity
trains

Redundant pumps will be provided.

Brine concentrator One - 100 percent capacity When brine concentrator is out of service, the reject
stream from the high TDS RO unit will be temporarily
stored in the wastewater pond.

2.4.2.1 Combined-cycle Power Block
Three separate combustion turbine/HRSG power generation trains will operate in parallel
within the combined-cycle power block. Each train will be powered by a combustion
turbine. Each CTG will provide approximately 17 to 22 percent of the total combined-cycle
power block output. The heat input from the exhaust gas from each combustion turbine will
be used in the steam generation system to produce steam. Heat input to each HRSG can be
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supplemented by firing the HRSG duct burners, which will increase steam flow from the
HRSG. Thermal energy in the steam from the steam generation system will be converted to
mechanical energy, and then electrical energy in the STG subsystem. The expanded steam
from the steam turbine will be condensed and recycled to the feedwater system. Power from
the STG subsystem will contribute approximately 35 to 50 percent of total combined-cycle
power block output.

The major components of the combined-cycle power block consist of the following
subsystems.

CTG Subsystems.  The combustion turbine subsystems include the combustion turbine, inlet
air filtration and fogging system, generator and excitation systems, and turbine control and
instrumentation. The combustion turbine will produce thermal energy through the
combustion of natural gas and the conversion of the thermal energy into mechanical energy
through rotation of the combustion turbine that drives the compressor and generator. Power
output can be increased through steam injection upstream of the power turbine section of
the CTG. Exhaust gas from the combustion turbine will be used to produce steam in the
associated HRSG. The generator will be hydrogen cooled. The generator excitation system
will be a solid-state static system. Combustion turbine control and instrumentation
(interfaced with the DCS) will cover the turbine governing system, the protective system,
and the sequence logic.

Steam Generation Subsystems.  The steam generation subsystems consists of the HRSG,
auxiliary boiler, and blowdown systems. The HRSG system provides for the transfer of heat
from the exhaust gas of a combustion turbine and from supplemental combustion of natural
gas in the HRSG duct burner for the production of steam. This heat transfer produces steam
at the pressures and temperatures required by the steam turbine. Each HRSG system
consists of ductwork, heat transfer sections, an SCR system, a CO catalyst module, and
exhaust stack. The auxiliary boiler provides for STG gland steam, HRSG sparging steam,
condenser hotwell sparging steam, and deaeration steam when the plant is off-line. The
blowdown system provides vents and drains for each HRSG. The system includes safety
and auto relief valves and processing of continuous and intermittent blowdown streams.

STG Subsystems.  The steam turbine converts the thermal energy in the main steam to
mechanical energy to drive the STG. The basic subsystems include the steam turbine and
auxiliary systems, turbine lube oil system, and generator/exciter system.

The combined-cycle power block is served by the following balance-of-plant systems.

2.4.2.2 DCS
The DCS will be a redundant microprocessor-based system that will provide control,
monitoring, and alarm functions for plant systems and equipment. The following functions
will be provided:

• Control the HRSGs, STG, CTG, and other systems in response to unit load demands
(coordinated control)

• Provide control room operator interface
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• Monitor plant equipment and process parameters and provide this information to the
plant operators in a meaningful format

• Provide visual and audible alarms for abnormal events based on field signals or
software-generated signals from plant systems, processes, or equipment

 The DCS will have functionally distributed architecture comprising a group of similar
redundant processing units linked to a group of operator consoles and an engineer
workstation by redundant data highways. Each processor will be programmed to perform
specific dedicated tasks for control information, data acquisition, annunciation, and
historical purposes. By being redundant, no single processor failure can cause or prevent a
unit trip.

 The DCS will interface with the control systems furnished by the combustion turbine and
steam turbine suppliers to provide remote control capabilities, as well as data acquisition,
annunciation, and historical storage of turbine and generator operating information.

 The system will be designed with sufficient redundancy to preclude a single device failure
from significantly affecting overall plant control and operation.

 Consideration will be given to the action performed by the control and safety devices in the
event of control circuit failure. Controls and controlled devices will move to the safest
operating condition upon failure.

 Plant operation will be controlled from the operator panel located in the control room. The
operator panel will consist of two individual CRT/keyboard consoles and one engineering
work station. Each CRT/keyboard console will be an independent electronic package so that
failure of a single package does not disable more than one CRT/ keyboard. The engineering
work station will allow the control system operator interface to be revised by authorized
personnel.

2.4.2.3 Boiler Feedwater System
 The boiler feedwater system transfers feedwater from the LP drum to the HP and IP sections
of the HRSGs. The system will consist of two pumps per HRSG, each pump sized for
100 percent capacity for supplying one HRSG. The pumps will be multistage, horizontal,
motor-driven with intermediate bleed-off, and will include regulating control valves,
minimum flow recirculation control, and other associated piping and valves.

2.4.2.4 Condensate System
 The condensate system will provide a flow path from the condenser hotwell to the HRSG LP
drum and boiler feed pumps. The condensate system will include three 50 percent capacity
multistage, vertical, motor-driven condensate pumps.

2.4.2.5 Demineralized Water System
 Makeup to the demineralized water system will be from one of the sources described in
Section 2.2.7.2. The demineralized water system will consist of three 50 percent capacity
makeup RO and mixed-bed demineralizer trains. Demineralized water will be stored in two
500,000-gallon demineralized water storage tanks.
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2.4.2.6 Power Cycle Makeup and Storage
 The power cycle makeup and storage subsystem provides demineralized water storage and
pumping capabilities to supply high-purity water for system cycle makeup and chemical
cleaning operations. Major components of the system are the demineralized water storage
tanks, providing an approximate 18-hour supply of demineralized water at peak load or an
approximate 9-day supply at base load (no duct firing or power augmentation), and two
full-capacity, horizontal, centrifugal, cycle makeup water pumps.

2.4.2.7 Circulating Water System
 The circulating water system provides cooling water to the condenser for condensing steam
turbine exhaust and steam turbine bypass steam. In addition, the system supplies cooling
water to the closed-cycle cooling water heat exchangers. Major components for this sub-
system are two 50 percent, motor-driven vertical circulating water pumps, two 100 percent
auxiliary cooling water pumps, and associated piping and valves, as required.

2.4.2.8 Closed-cycle Cooling Water System
 The closed-cycle cooling water system transfers heat from various plant equipment heat
exchangers to the circulating water system through the cooling water heat exchangers.
Major components for this subsystem are two 100 percent, motor-driven centrifugal pumps,
and two 100 percent cooling water heat exchangers.

2.4.2.9 Compressed Air
 The compressed air system comprises the instrument air and service air subsystems. The
service air system supplies compressed air to the instrument air dryers and to hose
connections for general plant use. The service air system will include one 100 percent
capacity air motor-driven compressor, service air headers, distribution piping, and hose
connections. Exhaust bleed air from the three CTGs will be the normal source of compressed
air. The motor-driven compressor will provide compressed air when the plant is off-line.
The instrument air system supplies dry compressed air at the required pressure and
capacity for all control air demands, including pneumatic controls, transmitters,
instruments, and valve operators. The instrument air system will include two 100 percent
capacity air dryers with prefilters and after filters, an air receiver, instrument air headers,
and distribution piping.

2.4.3 Fuel Availability
 Fuel will be delivered by PG&E from its Bethany Compressor Station, which is supplied by
a high-pressure interstate transmission line carrying natural gas from Canada (see
Section 6.0, Natural Gas Supply). There is sufficient capacity through the interstate line and
at the terminal to supply the EAEC. It is conceivable that the transmission line or lines
supplying the Bethany Compressor Station or the 20-inch connecting line to the EAEC could
become temporarily inoperable due to a breach in the line or from other causes, resulting in
fuel not being available at the EAEC. The EAEC has no backup supply of natural gas and
would, therefore, have to shut down until the situation was corrected and gas became
available through the lines again.
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2.4.4 Water Availability
 The primary source of makeup water for the EAEC will be raw water from the BBID. BBID
issued a will-serve letter to the Applicant for 100 percent of its water needs for the EAEC
(Appendix 8.14A). The availability of water to meet the needs of the EAEC is discussed in
more detail in Section 7.0, Water Supply.

2.4.5 Project Quality Control
 The Quality Control Program that will be applied to the EAEC is summarized in this
section. The objective of the Quality Control Program is to ensure that all systems and
components have the appropriate quality measures applied; whether it be during design,
procurement, fabrication, construction, or operation. The goal of the Quality Control
Program is to achieve the desired levels of safety, reliability, availability, operability,
constructibility, and maintainability for the generation of electricity.

 The required quality assurance for a system is obtained by applying controls to various
activities, according to the activity being performed. For example, the appropriate controls
for design work are checking and review, and the appropriate controls for manufacturing
and construction are inspection and testing. Appropriate controls will be applied to each of
the various activities for the project.

2.4.5.1 Project Stages
 For quality assurance planning purposes, the project activities have been divided into the
following nine stages that apply to specific periods of time during the project.

Conceptual Design Criteria.  Activities such as definition of requirements and engineering
analyses.

Detail Design.  Activities such as the preparation of calculations, drawings, and lists needed
to describe, illustrate, or define systems, structures, or components.

Procurement Specification Preparation.  Activities necessary to compile and document the
contractual, technical, and quality provisions for procurement specifications for plant
systems, components, or services.

Manufacturer’s Control and Surveillance.  Activities necessary to ensure that the
manufacturers conform to the provisions of the procurement specifications.

Manufacturer Data Review.  Activities required to review manufacturers’ drawings, data,
instructions, procedures, plans, and other documents to ensure coordination of plant
systems and components, and conformance to procurement specifications.

Receipt Inspection.  Inspection and review of product at the time of delivery to the
construction site.

Construction/Installation.  Inspection and review of storage, installation, cleaning, and initial
testing of systems or components at the facility.



RDD\010440016.DOC (WRG220.DOC)-EAST ALTAMONT 2-32

System/Component Testing.  Actual operation of generating facility components in a system
in a controlled manner to ensure that the performance of systems and components conform
to specified requirements.

Plant Operation.  The actual operation of the generating facility system.

As the project progresses, the design, procurement, fabrication, erection, and checkout of
each generating facility system will progress through the nine stages defined above.

2.4.5.2 Quality Control Records
 The following quality control records will be maintained for review and reference:

• Project instructions manual
• Design calculations
• Project design manual
• Quality assurance audit reports
• Conformance to construction records drawings
• Procurement specifications (contract issue and change orders)
• Purchase orders and change orders
• Project correspondence

For procured component purchase orders, a list of qualified suppliers and subcontractors
will be developed. Before contracts are awarded, the subcontractors’ capabilities will be
evaluated. The evaluation will consider suppliers’ and subcontractors’ personnel,
production capability, past performance, and quality assurance program.

During construction, field activities are accomplished during the last four stages of the
project: receipt inspection, construction/installation, system/component testing, and plant
operations. The construction contractor will be contractually responsible for performing the
work in accordance with the quality requirements specified by contract.

The subcontractors’ quality compliance will be surveyed through inspections, audits, and
administration of independent testing contracts.

A plant operation and maintenance program, typical of a project this size, will be
implemented by EAEC to control operation and maintenance quality. A specific program
for this project will be defined and implemented during initial plant startup.

2.5 Laws, Ordinances, Regulations, and Standards
The applicable LORS for each engineering discipline are included as part of the Engineering
Appendices 10A through 10F.
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3.0 Demand Conformance

The Commission is no longer required to determine if a proposed project conforms with an
integrated assessment of need. Senate Bill 110 took effect on January 1, 2000 (Cal. Const.
Art. 4, Section 8.) and states:

“Before the California electricity industry was restructured the regulated cost
recovery framework for generating facilities justified requiring the
commission to determine the need for new generation, and site only
generating facilities for which need was established. Now that generating
facility owners are at risk to recover their investments, it is no longer
appropriate to make this determination.”
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4.0 Facility Closure

Facility closure can be temporary or permanent. Temporary closure is defined as a
shutdown for a period exceeding the time required for normal maintenance, including
closure for overhaul or replacement of the combustion turbines. Causes for temporary
closure include a disruption in the supply of natural gas or damage to the plant from
earthquake, fire, storm, or other natural acts. Permanent closure is defined as a cessation in
operations with no intent to restart operations owing to plant age, damage to the plant
beyond repair, economic conditions, or other reasons. Section 4.1 discusses temporary
facility closure; Section 4.2 discusses permanent facility closure.

4.1 Temporary Closure
For a temporary facility closure, where there is no release of hazardous materials, security of
the facilities will be maintained on a 24-hour basis, and the CEC and other responsible
agencies will be notified. Depending on the length of shutdown necessary, a contingency
plan for the temporary cessation of operations will be implemented. The contingency plan
will be conducted to ensure conformance with all applicable LORS and the protection of
public health and safety and the environment. The plan, depending on the expected
duration of the shutdown, may include the draining of all chemicals from storage tanks and
other equipment and the safe shutdown of all equipment. All wastes will be disposed of
according to applicable LORS, as discussed in Section 8.13.

Where the temporary closure includes damage to the facility, and there is a release or
threatened release of acutely hazardous materials into the environment, procedures will be
followed as set forth in a Risk Management Plan (RMP) to be developed as described in
Section 8.12. Procedures will include methods to control releases, notification of applicable
authorities and the public, emergency response, and training for plant personnel in
responding to and controlling releases of hazardous materials. Once the immediate problem
is solved, and the acutely hazardous materials release is contained and cleaned up,
temporary closure will proceed as described above for a closure where there is no release of
hazardous materials.

4.2 Permanent Closure
The planned life of the generation facility is 30 years. However, if the generation facility
were still economically viable, it could be operated longer. It is also possible that the facility
could become economically noncompetitive earlier than 30 years, forcing early decom-
missioning. Whenever the facility is closed, the closure procedure will follow a plan that
will be developed as described below.

The removal of the facility from service, or decommissioning, may range from
“mothballing” to the removal of all equipment and appurtenant facilities, depending on
conditions at the time. Because the conditions that would affect the decommissioning



RDD\010450001.DOC (WRG223.DOC)-EAST ALTAMONT 4-2

decision are largely unknown at this time, these conditions should be presented to the CEC
and Alameda County when more information is available and the timing for decom-
missioning is more imminent.

To ensure that public health and safety and the environment are protected during decom-
missioning, a decommissioning plan will be submitted to the CEC for approval prior to
decommissioning. The plan will discuss the following:

• Proposed decommissioning activities for the facility and all appurtenant facilities
constructed as part of the facility

• Conformance of the proposed decommissioning activities to all applicable LORS and
local/regional plans

• Activities necessary to restore the site if the plan requires removal of all equipment and
appurtenant facilities

• Decommissioning alternatives other than complete restoration

• Associated costs of the proposed decommissioning and the source of funds to pay for the
decommissioning

In general, the decommissioning plan for the facility will attempt to maximize the recycling
of all facility components. Unused chemicals will be sold back to the suppliers or other
purchasers or users. All equipment containing chemicals will be drained and shut down to
ensure public health and safety and to protect the environment. All nonhazardous wastes
will be collected and disposed of in appropriate landfills or waste collection facilities. All
hazardous wastes will be disposed of according to all applicable LORS. The site will be
secured 24 hours per day during the decommissioning activities.
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5.0 Electric Transmission

5.1 Introduction
This section discusses the transmission interconnection between the EAEC and the existing
electrical grid and the impacts the operation of the facility will have on the flow of electrical
power in this region of California. Section 5.1 provides an introduction to this section.
Section 5.2 discusses the existing electrical transmission system in the immediate vicinity of
the EAEC. Section 5.3 discusses the proposed alternatives for electrical interconnection
between the EAEC and the electrical grid and the preferred electrical transmission line
route. The impacts of the electrical interconnection on the existing transmission grid are
presented in Section 5.4. Section 5.5 focuses on potential nuisances (electrical, magnetic,
audible noise, and corona effects) and safety of the interconnection. Section 5.6 provides a
description of applicable LORS. Section 5.7 provides a list of references used in preparing
this section.

The site for the proposed EAEC is located in the far northeastern corner of Alameda County,
approximately 8 miles northwest of the city of Tracy, California. This location was selected,
in part, for its ability to serve several energy markets due to its proximity to Western’s Tracy
substation, located adjacent to the pumping station for the Delta-Mendota Canal.
Figure 5.1-1 (attached in a separate map pocket at the end of this section) shows the
proposed location of EAEC in relation to the Tracy substation and the regional transmission
facilities. As depicted on Figure 5.1-1, the site is immediately east across Mountain House
Road from the Tracy substation. The proximity of these two facilities allows for a short
transmission line alignment for the electrical interconnection.

PG&E, Western, and Modesto and Turlock Irrigation Districts (MID and TID) all own and
operate high-voltage transmission lines in the vicinity of the EAEC. The Tracy substation
serves as a connecting point between these electric utilities with lines owned by all three
entering the substation. Those lines owned by PG&E are part of their San Joaquin Valley
(Stockton Division) operating region. Those lines owned by Western are part of their Sierra
Nevada operating region. This existing transmission network will deliver the power
generated at the EAEC to the California electric grid.

The initial examination of the local transmission system concentrated on the anticipated
EAEC power flows, capacity and location of existing transmission lines, availability of
substation capacity, and physical distances involved with the anticipated electrical intercon-
nection. The interconnection feasibility study included an analysis of looping existing
230-kV electrical transmission lines into the proposed EAEC and directly connecting the
plant to the Tracy substation. System analyses concentrated on the existing 230-kV
transmission network because of the nominal 1,100-MW design capacity for the EAEC and
the proximity of existing 230-kV lines.

The proposed electrical transmission interconnection will connect the EAEC to the regional
power grid by looping the existing Tracy-Westley 230-kV line jointly owned by MID and
TID, approximately 2,200 feet north into EAEC switchyard. The Tracy-Westley 230-kV line
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runs east and west in the vicinity of the EAEC just south of Kelso Road. Figure 5.1-2 (all
figures located at the back of the section) illustrates the location along the Tracy-Westley
230-kV line where it will be looped north into the EAEC switchyard. Since it is anticipated
that Western will own and operate the EAEC switchyard and that the new switchyard will
function as an extension of Western’s 230-bus at the Tracy substation, it has been dubbed
“Tracy B.” In the rest of this section, the existing Tracy substation will be referred to as
“Tracy A” and the new switchyard will be called “Tracy B.” The interconnection will be a
double-circuit 230-kV line resulting in the redesignation of the two segments (east and west
of the interconnect point) of the Tracy-Westley line: Tracy A-Tracy B and Tracy B-Westley.
The Tracy B-Westley portion of the line will be built in a double-circuit configuration but
will be energized in a single-circuit configuration as a result of the physical and electrical
layout within the Westley substation.

The proximity of Tracy A to the EAEC project allowed different conceptual interconnections
to be considered with respect to their feasibility and anticipated impact on the existing
transmission system and power flows. Primary consideration in the analysis was given to
the ability of the existing transmission lines to carry the anticipated output of the EAEC.
Additional aspects considered included environmental effects of building and maintaining
the new interconnecting transmission line, ROW acquisition, engineering constraints, and
costs. Alternative interconnection options were identified after analyses of these data and
review of the PG&E and Western operating diagrams for their respective operating regions.
From these alternatives the preferred transmission line alignment, interconnection
configuration, and construction techniques were selected. Figure 5.1-3 (attached in a
separate map pocket at the end of this section) is the Operating Diagram for PG&E’s
San Joaquin (Sheet 2) operating region. Figure 5.1-4 (also attached in a separate map pocket
at the end of this section) is the Operating Diagram for Western’s Sierra Nevada operating
region. Further analysis, based on the Interconnection Data Sheet (attached as
Appendix 5.1A), and discussion of the preferred interconnection, its alignment, and
alternatives are found below in Sections 5.2 and 5.3.

5.2 Transmission Interconnection Engineering
This section discusses the existing transmission facilities in the vicinity of the EAEC project
and other associated electrical facilities.

5.2.1 Existing Electrical Transmission Facilities
The proposed EAEC site is up to 55 acres in size and is located roughly 2,500 to 3,000 feet
northeast of Western’s Tracy A (230 yards to Tracy B). The substation is located in the
northeastern reaches of Alameda County approximately 8 miles northwest of Tracy,
California (Figure 5.1-1). This area of Alameda County is in the San Joaquin Valley, and the
site is within 1,500 feet of the Delta-Mendota Canal. The proposed EAEC site lies adjacent to
and immediately east of Mountain House Road. Kelso Road abuts to the south and Byron
Bethany Road, to the north (Figure 5.1-2).

An inventory and an assessment of the transmission facilities in the immediate geographic
area of the EAEC project were conducted. The regional transmission line assessment
focused on the number of electrical transmission lines, rating of each line, existing loads,
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and the ability of the existing transmission grid to safely and reliably transport the summer
peak output proposed to be generated at the EAEC.

Based on PG&E’s Annual Transmission Assessment 2005 Heavy Summer Full-Loop Power
Flow Base Case (2000 Series) Power Flow base-case provided by Western,1 the portion of the
San Joaquin Valley area that EAEC might readily impact2 has 4,505 MW of peak load and
381 MW of generation.3 The transmission system in the vicinity consists of 500-kV, 230-kV,
69-kV, and 60-kV transmission lines. These and other lines are shown on Figure 5.1-1.
Typical 500-kV transmission line ratings for the area are between 2,122 and 2,590 megavolt
amperes (MVA) with the Tracy-Tesla 500-kV line rated at 2,122 MVA and the Tracy to
Olinda 500-kV line rated at 2,590 MVA. Local 230-kV ratings are typically 70 to 228 MVA.
Table 5.2-1 lists the ratings and conductor types for selected lines in the vicinity of Tracy A.

TABLE 5.2-1
Capabilities of Lines in the Vicinity of Tracy A

From To
Ckt.
No. Description Volt.

Normal
Rate

(MVA)

Emerg
Rate

(MVA) Conductor
Tracy Tesla 1 Double-circuit 500 2122 3432 2-2300 AL Bundle
Tracy Los Banos 1 Double-circuit 500 2122 3432 2-2300 AL Bundle
Tracy Tesla 1 Double-circuit 230 333 485 954 ACSR
Tracy Tesla 2 Double-circuit 230 333 485 954 ACSR
Tracy Westley 1 Double-circuit (operated as

1 circuit)
230 650 650 954 ACSR

Tracy Hurley 2 Single-circuit 230 318 318 1272 ACSR
Tracy Unused 1 Double-circuit 230 a a a

Tracy Unused 2 Double-circuit 230 a a a

Tracy Lawrence Livermore 1 Double-circuit to Delta 230 318 318 795 ACSR
Tracy Herdlyn 1 Single-circuit 69 76 89 a

Tracy EBMUD 1 Single-circuit 69 a a a

Tracy Los Vaqueros 1 Single-circuit 68 a a a

Tesla Table Mountain 1 Single-circuit 500 2309 2309 2-2300 AL Bundle
Tesla Vaca-Dixon 1 Single-circuit 500 2309 2309 2-2300 AL Bundle
Tesla Contra Costa 1 Double-circuit 230 373 478 954 ACSR
Tesla Contra Costa 2 Double-circuit 230 373 478 954 ACSR
a Data not available

To evaluate Tracy A, an approach called the “first contingency rated exit capability,” or
FCREC, was used. The evaluation started with the 2005 heavy summer peak case provided
by Western and PG&E. This information was supplemented with connection information
and line ratings from the San Joaquin Region (Sheet 2) Operating Diagram (Figure 5.1-3),
taken from PG&E’s Form 715 filing previously submitted to the Federal Energy Regulatory

                                                     
1 This is the case to be used for the system impact study as outlined in the Study Plan. The study is being conducted by
Western, PG&E, MID, and TID with input from the ISO and other utilities in the region. At the time when this report was written,
modifications to support the system impact study had not yet been completed. However, these changes are not expected to
impact the load model.
2 PG&E Mission, Stockton, and Stanisluas, MID, and TID zones used to approximate this area.
3 Modeled as running in the power flow case.
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Commission (FERC). From this database, an inventory of substation buses, generation, load,
and line capacity was developed for Tracy A. This inventory, starting with the substation
itself, served as a starting point for the FCREC method of evaluation. The objective of the
evaluation was to find the rated exit capability for a bus or group of interconnected buses.
To find the rated capability, the following three steps were undertaken:

1. Add the rating of all lines leaving, or exiting, the group;
2. Subtract the rating of all generators attached to any bus within the group; and
3. Add the rating of all loads attached to any bus within the group.

The sum of Steps 1, 2, and 3, above, yields a number called the “normal total rated exit
capability,” or NTREC, for the group. (The group of buses may also be called a “cut set.”)
The NTREC represents the maximum possible additional generation that can be accom-
modated at the cut-set location under the best of conditions. This is an optimistic number,
but it can be refined easily using standard power-flow methodology.

The FCREC is the refined estimate of capacity. This number takes into account the most
severe single contingency, or line outage. It provides a more realistic limit for added
generation than does the NTREC found as a result of Steps 1, 2, and 3 above. To calculate
the FCREC, or the final estimate of system capability, Steps 4 and 5 are applied to the
process:

4. Find the line exiting the cut set that has the highest rating; and
5. Subtract the rating of the line identified in Step 4.

The FCREC gives the maximum possible export that might be expected without
necessitating system improvements. Detailed estimates of the system impact will be
determined in a System Impact Study sponsored by the Applicant and conducted by PG&E,
Western, and MID/ TID in accordance with the study plan developed for EAEC.

There is 5 MVA of load4 at the 69-kV level at Tracy. Since there is no generation at Tracy A,
the NTREC for the substation is, therefore, 9,331 MVA. The FCREC is 6,741 MVA, which is
the maximum amount of generation that one might expect to add to Tracy A without
necessitating system improvements. In addition to the capability of the line exits at Tracy A,
there is substantial transformation capability there also. There is one 500/230-kV
transformer rated at 850 MVA and two 230/69-kV transformers rated at 270 MVA each.
Based on this abbreviated analysis, the addition of new generation facilities near Tracy A
will result in minimal transmission impacts. Further, the plant is expected to provide badly
needed voltage support to the Central Valley and to the critical substations (Tracy and
Tesla) that feed the San Francisco Bay Area from this direction. A more accurate estimate of
system impacts (both benefits and detriments) will be available once the system impact
study is completed.

5.2.2 Proposed Transmission Interconnection System
The preferred interconnection between the proposed EAEC and Tracy A will consist of the
following major facilities:

                                                     
4 Above referenced Power Flow Case.
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• Two new double-circuit overhead lines on two parallel tower structures extending
approximately 2,200 feet from Tracy B to loop into the existing Tracy-Westley
(MID/TID) 230-kV transmission line near the existing Tower No. 7 (Figure 5.1-2).

• New 230-kV breaker-and-a-half switchyard (Tracy B) adjacent (south side) to the EAEC
power block.

• Modifications in Tracy A to uncouple the two 230-kV circuits of the MID/TID line
between Tracy A and the point where the interconnection loops into Tracy B. A bay
already exists so major bus work will not be required.

As a result of the EAEC’s physical orientation on the proposed site, the transmission inter-
connection will exit the switchyard directly to the south for approximately 2,200 feet to the
existing Tracy-Westley 230-kV transmission line. Figure 5.1-2 shows the location of the
preferred electrical interconnection alignment (Route 1a) in relation to the proposed EAEC
facility site, Tracy-Westley 230-kV transmission line, and Tracy A. It is anticipated that the
interconnecting transmission will occupy a ROW approximately 380 feet wide.

5.2.2.1 East Altamont Energy Center 230-kV Switchyard Characteristics
The proposed Tracy B will consist of eleven 230-kV air-insulated circuit breakers. A breaker-
and-a-half arrangement will be used in the switchyard to obtain a high level of service
reliability. An electrical one-line diagram of the proposed Tracy B arrangement appears on
Figure 5.2-1. The switchyard layout is shown on Figure 5.2-2.

The switchyard and all equipment are designed for a 63-kiloampere (kA) interrupting
capacity. The main buses, as well as the bays, are designed for 3,000-A continuous current.
As depicted on Figure 5.2-1, each generator will be provided with an independent tie to the
switchyard. Tracy B will be connected to the existing transmission grid in a looped
configuration and will, therefore, have two double-circuit transmission lines for connection
to the 230-kV grid on two parallel tower structures. It is a current assumption of the system
impact study that the double-circuit line to Westley will be operated in six-wire mode to
prevent the need for modifications at the Westley substation. Three-line exits allow removal
of a single circuit without limiting plant output. Redundant 18/13.8-kV power transformers
connected to the step-up transformer side of the generator Breakers 13 and 14 will serve to
start up the plant and provide power for all auxiliary loads within the EAEC facility. Power
will be distributed via 15-kV metal-clad switchgear. Controls and protective relay systems
for the 230-kV switchyard will be located in a control building separate from the generating
facility. Auxiliary AC and DC power will be derived from auxiliary power transformers and
a station battery system, respectively.

5.2.2.2 Overhead Line Characteristics
The Tracy-Westley (MID/TID) 230-kV line is built as a double-circuit line predominantly on
single-pole steel structures. However, it is now operated as a single circuit. To improve
reliability, the proposed interconnection modifications of the Tracy-Westley line will use an
existing additional 230-kV bay at the Tracy bus to allow for the operation of the line as a
double-circuit line between Tracy A and Tracy B. Due to present design characteristics at the
Westley substation, the line will remain in its current operational configuration, i.e.,
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constructed as a double-circuit but operated as a single-circuit, between Tracy B and the
Westley substation.

The preferred interconnecting transmission line will be built overhead between Tracy B and
the existing Tracy-Westley 230-kV transmission line. The preferred line will exit Tracy B and
align due south for approximately 2,200 feet, where it will intersect the existing Tracy-
Westley line. The two circuits will be approximately 260 feet apart. The east circuit (new
Tracy B-Westley) will be a 230 kV single-circuit bifurcated with bundled conductors. The
west two circuits (new Tracy B-Tracy A) will be 230-kV, also with bundled conductors. The
recommended conductor for the preferred electrical interconnect transmission line is a
“954 AAC bundle.” This conductor type is presently being used in the existing Tracy-
Westley 230-kV line.

The preferred overhead transmission line will use self-supporting tubular steel pole struc-
tures to hold the conductors. Figure 5.2-3 shows the typical tangent structure proposed for
the line. This tower design is currently employed along the Tracy-Westley 230-kV line. The
tangent structures will be located between the pull-off structures south of Tracy B and the
intersection of the new line with the Tracy-Westley line. The same tower design will be used
to carry the double-circuit side of the interconnection between Tracy B and Tracy A and the
single-circuit side between Tracy B and the Westley substation. The structure design will
allow for tangent angles up to approximately 2 degrees, ensuring flexibility in shifting tower
locations perpendicular to the transmission line alignment to meet existing field conditions.
Typically, the structures will be 110 feet tall (125 feet maximum) but may vary to match the
existing structures along the Tracy-Westley line. The preferred line will exit Tracy B in a
slack-span configuration to the pull-off structures. Figure 5.2-4 illustrates the design of the
pull-off structures. There will be one such structure for each circuit (two for the jumpered
circuit on the EAEC-Westley side). These structures are anticipated to be approximately
90 feet tall.

The single steel pole structure now standing in the Tracy-Westley line may need to be
replaced to accommodate the new lateral forces created by the loop configuration where the
line proceeds as a double-circuit from an east-west to a north-south orientation. Currently,
the dimensions are approximate, and final placement will depend on the final choices for
the design, layout, and existing conditions in the field. However, the preferred
interconnection will intersect the existing 230-kV Tracy-Westley transmission line located on
the south side of Kelso Road near Structure No. 7, south of Tracy B. Structure No. 7 of the
existing line will require replacement with four new 90 degree angle dead-end structures,
two where the Tracy B-Tracy A line exits the existing ROW and two where Tracy B-Westley
line re-enters the existing ROW (Figure 5.1-2). Figure 5.2-5 shows a plan and profile design
of the preferred single-pole 90 degree angle dead-end structures. These towers will be
approximately 400 feet to the west of the present location of the existing Structure No. 7.

5.3 Proposed Transmission Interconnection Alternatives
This section describes alternatives to the preferred electrical transmission interconnection
discussed in Section 5.2. Although several concepts for interconnection were generated in
the initial development of the EAEC, almost all were rejected due to contractual issues,
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engineering feasibility, visual concerns, or cost. Only two of the initial options studied,
Route 1a (the preferred alternative) and Route 1b, remain practical alternatives.

Section 5.3.1 presents Route 1b, a feasible alternative to the preferred route which is shown
on Figure 5.1-2 and discussed throughout the environmental analysis. Section 5.3.2
discusses the additional initial options considered and rejected. Since these options no
longer represent viable alternatives for EAEC, they are described as “potential alternatives”
and are not discussed outside of this section.

5.3.1 Alternative 1b—Looping the Tracy-Westley 230-kV line (MID/TID) into
Tracy B (Different ROW Alignment)

This alternative has the same electrical and physical elements as the preferred
interconnection alternative, except the ROW would be aligned along the eastern property
line. This alignment would place the ROW approximately 300 feet to the east of the
alignment proposed in the preferred alternative, which requires the lines to exit Tracy B at a
series of angles before aligning due south closer to the eastern property line. This alternative
requires four new heavy-angle structures to handle the lateral forces at the point where the
line turns south. It was thought that this alternative might have a lesser impact on farm
operations since the ROW would be closer to the field edge. However, the four parallel
tower structures, installed on a diagonal line, are harder to farm around than the two towers
planned for the preferred alternative. In addition, these tower structures are closer to the
facility’s eastern neighbor and Mountain House new town. For all these reasons, this
alternative was rejected.

5.3.2 Preliminary Transmission Interconnection Alternatives
One of the results of the transmission resource analysis was the development of several
additional conceptual transmission interconnection options. Factors considered in the
development and selection of the preferred transmission interconnection alternative were:
(a) the ability of the existing transmission resources to carry the power generated by the
EAEC, (b) environmental consequences, (c) ability to secure any additional ROW (if
needed), and (d) engineering considerations and constraints. This location offers several
interconnection options that might be feasible. However, one key objective of the project
was to interconnect so that power could be sent into the California ISO grid, the TID and
MID transmission systems, and the Western transmission system without incurring
additional transmission wheeling charges. The preferred interconnection achieves this
objective while the other alternatives face contractual problems.

Several potential alternatives were identified, analyzed, and discounted due to differences
with the preferred transmission interconnection. These potential alternatives are presented
below. Other potential alternatives, not discussed below, were also delineated, assessed, and
rejected.

5.3.3 Potential Alternative 1 - Express Connection to Tracy A
This alternative transmission interconnection consists of the following major elements:

• A new 230-kV breaker-and-a-half switchyard adjacent to the EAEC
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• A double-circuit overhead transmission line connecting Tracy B to the 230-kV bus at
Tracy A

• Modifications to the 230-kV bus at Tracy A

Potential Alternative 1 would involve directly connecting the EAEC to the 230-kV bus at
Tracy A with an overhead transmission line. This alternative would exit the generating
facility site at the southwest corner of the project site, immediately adjacent to the EAEC
electrical generators. The overhead line would be aligned directly west for approximately
1,300 feet into the East Altamont substation (Figure 5.1-1). Based on the lack of available
bays in Tracy A, new bays would have to be constructed. Western would design the basic
layout of any changes to the 230-kV bus.

Implementation of this alternative, among other considerations, would require no new
ROW; however, there would be a new crossing of Mountain House Road. Due to the
physical layout of Tracy A, this alternative would require crossing the 500-kV Tracy-Olinda
transmission line within the boundaries of the substation.

This alternative was not selected because of the increased costs associated with adding new
bays in the Tracy 230-kV switchyard and the increased costs and decreased reliability
associated with crossing under the 500-kV structures to access the 230-kV bus.

Western also informed the Applicant that there was not adequate clearance between an
intervening building and the 500-kV line overhead, and moving the building would be
costly.

5.3.4 Potential Alternative 2 – Looping the Tracy-Hurley 230-kV Transmission
Lines into Tracy B

Potential Alternative 2 involves looping into the existing Tracy-Hurley 230-kV transmission
lines where they cross just north of the proposed EAEC site.

The major elements of this alternative are:

• Two new double-circuit overhead 230-kV interconnecting transmission lines looping
into the two existing single-circuit Tracy-Hurley lines

• A 230-kV switchyard at the EAEC

This alternative would require that the EAEC physical configuration on the property be
oriented with the switchyard north of the power block. This would allow for a shorter inter-
connection (approximately 500 feet) between the EAEC and the two Tracy-Hurley trans-
mission lines. The interconnection line would exit Tracy B at the western end of the northern
property line and run north to the Tracy-Hurley ROW (Figure 5.1-1).

This alternative was rejected because of the length of the Hurley lines, the capacity of the
lines, and the current loading on the line. Should an outage of the new connections from
Tracy B to Tracy A occur, the entire output of the units would be on the lines to Hurley. In
certain instances this might cause an overload and, because these are long lines, remedies
would be expensive.
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5.3.5 Potential Alternative 3 – Looping One Circuit Each of the Double-Circuit
Tracy-Tesla and Tracy to Wesley 230-kV Transmission Lines into the
EAEC

Potential Alternative 3 involves looping one circuit of the Tracy-Westley 230-kV line and
one circuit of the double-circuit Tracy-Tesla 230-kV transmission line into Tracy B
(Figure 5.1-1). This alternative involves the same route alignment and preferred inter-
connection configuration, except it would continue farther west approximately 250 feet to
the Tracy-Tesla 230-kV line ROW. This alternative was considered extensively as a means of
achieving a physical connection to the three5 transmission providers that will be served by
EAEC. It utilized the existing double-circuit construction of the portion of the Tracy-Westley
230-kV line between the proposed plant site and Tracy A to eliminate one under-crossing of
the 500-kV Tracy-Tesla and Tracy-Los Banos 500-kV lines.

The major elements of Alternative 3 are:

• Two new double-circuit overhead 230-kV interconnecting transmission lines, one to loop
into the Tracy-Westley 230-kV line and the other to loop into the eastern circuit of the
Tracy-Tesla 230-kV double-circuit line

• A 230-kV switchyard at the EAEC

• Additional work at Tracy A

This alternative was not selected because arrangements satisfactory to all parties were
made to allow export of the power from the proposed site. Compared to the selected
alternative, this alternative is less reliable because it adds a crossing of the Tracy-Los Banos
and Tracy-Tesla 500-kV lines, and it requires additional transmission lines to be built off the
project property.

5.3.6 Potential Alternative 4 - Interconnection at 500-kV: Interconnect to the
Existing Tracy-Tesla, Tracy-Los Banos 500-kV Transmission Line or the
Tracy-Olinda 500-kV Transmission Line

Potential Alternative 4 would join the Tracy-Tesla and Tracy-Los Banos 500-kV lines south
of Tracy A (Figure 5.1-1). These two 500-kV lines are single-circuit lines that share common
structures. Connecting to the Tracy-Olinda 500-kV line that exits Tracy A to the north was
also considered. The major components of this alternative would be:

• A new double-circuit 500-kV interconnect transmission line
• A 500-kV switchyard
• 500-kV step-up transformers

                                                     
5 PG&E, Western, and MID/TID.
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This potential alternative was rejected for the following reasons:

1. The 500-kV lines and switchyard are a part of the California-Oregon Tie Project and
disruptions or changes to it would have wide impacts.

2. The local demand greatly exceeds the local generation, thus, the power from the
proposed unit would likely flow through the 500/230-kV transformer, increasing losses
and potentially overloading these units.

3. Construction of 500-kV facilities is more expensive than the proposed plan.

5.3.7 Potential Alternative 5 – Looping the Tracy-Westley 230-kV (MID/TID)
into Tracy B (Different ROW Alignment)

Potential Alternative 5 has the same electrical and physical elements as the preferred inter-
connection alternative, except the ROW would be aligned along the western property line.
This alignment will place the ROW approximately 1,000 to 1,200 feet to the west of the
alignment proposed in the preferred alternative. Thus, it will run along the eastern edge of
Mountain House Road (Figure 5.1-1). This alignment has the same anticipated impacts as
the preferred configuration except for the alignment along Mountain House Road. Placing
the interconnecting transmission line ROW along the road in this location will necessitate
the removal of a residence and several associated outbuildings at the intersection of
Mountain House and Kelso roads. As a result, this potential alternative was not considered
further.

5.4 Interconnection System Impact Study
Interconnection studies include analysis of power flow, short circuit, transient stability, and
other factors to assess the impacts of the preferred transmission interconnection on the
integrated transmission grid. After contacting MID/TID, Western, and PG&E and following
mutually agreed-upon procedures in accord with these providers’ regulatory filings, the
Applicant initiated a System Impact Study. A copy of the current study plan is included as
Appendix 5.4A. The Interconnection Data sheet submitted by the Applicant is included in
Appendix 5.1A. These documents are included for information and to record the
chronological development, to the time of submission of this application, of the system
impact studies.

Prior to selecting the EAEC site, the Applicant performed several studies to verify its
suitability for development as a potential generation location. Based on the results of these
studies, the Applicant believes that there will be minimal or no adverse transmission
impacts. However, should there be any adverse impacts, the rich transmission assets at the
site provide ample opportunities to mitigate them.

5.5 Transmission Line Safety and Nuisances
This section discusses safety and nuisance issues associated with the preferred electrical
interconnection for the EAEC. Construction and operation of the preferred overhead
transmission line will be undertaken in a manner to ensure the safety of the public as well as
maintenance and ROW crews while supplying power with minimal electrical interference.
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5.5.1 Electrical Clearances
Typical high-voltage overhead transmission lines are composed of bare conductors
connected to supporting structures by means of porcelain, glass, or plastic insulators. The
air surrounding the energized conductor acts as the insulating medium. Maintaining
sufficient clearances, or air space, around the conductors to protect the public and utility
workers is paramount to safe operation of the line. The safety clearance required around the
conductors is determined by normal operating voltages, conductor temperatures, short-term
abnormal voltages, wind-blown swinging conductors, contamination of the insulators,
clearances for workers, and clearances for public safety. Minimum clearances are specified
in the National Electric Safety Code (NESC). Electric utilities, state regulators, and local
ordinances may specify additional (more restrictive) clearances. Typically, clearances are
specified for:

• Distance between the energized conductors themselves

• Distance between the energized conductors and the supporting structure

• Distance between the energized conductors and other power or communication wires on
the same supporting structure, or between other power or communication wires above
or below the conductors

• Distance from the energized conductors to the ground and features such as roadways,
railroads, driveways, parking lots, navigable waterways, airports, etc.

• Distance from the energized conductors to buildings and signs

• Distance from the energized conductors to other parallel powerlines

The preferred EAEC transmission interconnection will be designed to meet all national,
state, and local code clearance requirements. Since the designer must take into consideration
many different situations, the generalized dimensions provided in the figures of this section
should be regarded as reference for the electric and magnetic field calculations only and not
absolute. The minimum ground clearance for 230-kV transmission according to the NESC is
22.4 feet, based on the road-crossing minimum. The minimum ground clearance for 500-kV
transmission lines according to the NESC is 28.4 feet, based on the road-crossing minimum.
These are the design clearances for the maximum operating temperature of the line. Under
normal conditions, the line operates well below maximum conductor temperature, and thus,
the average clearance is much greater than the minimum. More in keeping with PG&E
guidelines, we have chosen 30 feet as representative for making electrical effects calculations
for the 230-kV lines and 40 feet as representative for making electrical effects calculations for
the 500-kV line. The final design value will be consistent with General Order 95 (GO-95) of
the California Public Utilities Commission (CPUC), and PG&E’s guidelines for electric and
magnetic field (EMF) reduction.

5.5.2 Electrical Effects
The electrical effects of high-voltage transmission lines fall into two broad categories: corona
effects and field effects. Corona is the ionization of the air that occurs at the surface of the
energized conductor and suspension hardware due to very high electric field strength at the
surface of the metal during certain conditions. Corona may result in radio and television
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reception interference, audible noise, light, and production of ozone. This study includes
audible noise considerations only. Field effects are the voltages and currents that may be
induced in nearby conducting objects. The transmission line’s 60-Hz electric and magnetic
fields cause these effects.

5.5.2.1 Electric and Magnetic Fields
Operating powerlines, like the energized components of electrical motors, home wiring,
lighting, and all other electrical appliances, produce electric and magnetic fields, commonly
referred to as EMF. The EMF produced by the alternating current electrical power system in
the United States has a frequency of 60 Hz, meaning that the intensity and orientation of the
field changes 60 times per second.

The 60-Hz powerline fields are considered to be extremely low frequency. Other common
frequencies are AM radio, which operates up to 1,600,000 Hz (1,600 kHz); television,
890,000,000 Hz (890 MHz); cellular telephones, 900,000,000 Hz (900 MHz); microwave
ovens, 2,450,000,000 Hz (2.4 GHz); and X-rays, about 1 billion (1018) hertz. Higher frequency
fields have shorter wavelengths and greater energy in the field. Microwave wavelengths are
a few inches long and have enough energy to cause heating in conducting objects. Higher
frequencies, such as X-rays, have enough energy to cause ionization (breaking of molecular
bonds). At the 60-Hz frequency associated with electric power transmission, the electric and
magnetic fields have a wavelength of 3,100 miles and have very low energy that does not
cause heating or ionization. The 60-Hz fields do not radiate, unlike radio-frequency fields.

Electric fields around transmission lines are produced by electrical charges on the energized
conductor. Electric field strength is directly proportional to the line’s voltage; that is,
increased voltage produces a stronger electric field. The electric field is inversely propor-
tional to the distance from the conductors, so that the electric field strength declines as the
distance from the conductor increases. The strength of the electric field is measured in units
of kilovolts per meter (kV/m). The electric field around a transmission line remains
practically steady and is not affected by the common daily and seasonal fluctuations in
usage of electricity by customers.

Magnetic fields around transmission lines are produced by the level of current flow,
measured in terms of amperes, through the conductors. The magnetic field strength also is
directly proportional to the current; that is, increased amperes produce a stronger magnetic
field. The magnetic field is inversely proportional to the distance from the conductors. Like
the electric field, the magnetic field strength declines as the distance from the conductor
increases. Magnetic fields are expressed in units of milliGauss (mG). The amperes and,
therefore, the magnetic field around a transmission line fluctuate daily and seasonally as the
usage of electricity varies.

Considerable research has been conducted over the last 30 years on the possible biological
effects and human health effects from EMF. This research has produced many studies that
offer no uniform conclusions about whether long-term exposure to EMF is harmful or not.
In the absence of conclusive or evocative evidence, some states, California in particular,
have chosen not to specify maximum acceptable levels of EMF. Instead, these states
mandate a program of prudent avoidance whereby EMF exposure to the public would be
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minimized by encouraging electric utilities to use low-cost techniques to reduce the levels of
EMF.

Additional information on EMF is provided in Appendix 5.5A.

5.5.2.2 Audible Noise
Corona is a function of the voltage of the line, the diameter of the conductor, and the
condition of the conductor and suspension hardware. The electric field is directly related to
the line voltage and is the greatest at the surface of the conductor.

Large-diameter conductors have lower electric field gradients at the conductor surface and,
hence, lower corona than smaller conductors. Also, irregularities (such as nicks and scrapes
on the conductor surface) or sharp edges on suspension hardware concentrate the electric
field at these locations and, thus, increase corona at these spots. Similarly, contamination on
the conductor surface, such as dust or insects, can cause irregularities that are a source for
corona. Raindrops, snow, fog, and condensation are also sources of irregularities. Corona
typically becomes a design concern for transmission lines having voltages of 345 kV and
above.

5.5.2.3 EMF and Audible Noise Assumptions
It is important that any discussion of EMF and audible noise include the assumptions used
to calculate these values and to remember that EMF and audible noise in the vicinity of the
powerlines vary with regard to line design, line loading, distance from the line, and other
factors.

Both the electric field and audible noise depend upon line voltage, which remains nearly
constant for a transmission line during normal operation. A worst-case voltage of 242 kV
(230 kV + 5 percent) will be used in the EMF calculations for the 230-kV lines, and 525-kV
(500 + 5 percent) will be used in the EMF calculations for the 500-kV line.

The magnetic field is proportional to line loading (amperes), which varies as generating
facility generation is changed by the system operators to meet increases or decreases in
demand for electrical power. Line-loading values assumed for the EMF studies were based
on PG&E’s Annual Transmission Assessment 2005 Heavy Summer Full-Loop Power Flow
Base Case. The EAEC plant is assumed to be operating at 1,070 MW at a 0.85 power factor.
At 230 kV, this power output is approximately 3,160 amps. Since the outgoing 230-kV trans-
mission consists of a loop, the power will be carried away from the generating facility in two
directions: toward the Tracy and Westley substations. A power flow study was conducted,
as described in Section 5.5.2.3, EMF Calculations, to calculate how the power is expected to
distribute over the outgoing circuits. The calculated power flow values are used in the EMF
calculations and are tabulated in EMF Calculations.

Another important parameter for these studies is the phase arrangement of the lines, both
existing and after the interconnection is made. The phasing (i.e., relative location of A, B,
and C phases) on a double-circuit structure may offer some field cancellation, which results
in reduced magnetic field values at the ROW edge. Studies have shown that cross-phasing
double-circuit lines provides magnetic field reduction when both circuits are carrying
power in the same direction. In cross-phasing, the circuit on one side of the structure is
configured, for example, with Phases A, B, and C arranged from top to bottom, while the
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other circuit is configured C, B, A from top to bottom. In this particular study, the existing
lines already incorporate cross-phasing.

The data used for the EMF and audible noise studies can be noted from the discussions
contained in the following paragraphs and the figures.

Figure 5.5-1 illustrates the plan view of the transmission systems and locations of the three
cross sections (A, B, and C) that were included in the EMF studies. The cross sections are
viewed looking north. This plan view also shows that the interconnection will be made to
the Tracy-Westley 230-kV circuit, which connects Western’s Tracy A and MID/TID’s
Westley substation. The existing Tracy-Westley 230-kV circuit will be looped into Tracy B;
that is, the existing circuit will be cut and brought into EAEC so that power can flow to the
existing transmission system through either the Tracy or Westley substations. EMF values
calculated for Cross Sections A and C represent the EMF levels without the EAEC and also
for the EMF levels expected after the interconnection with the EAEC. Cross Section B,
naturally, will have calculated values for the addition of the new tap lines only. Also, for
purposes of calculating magnetic field, it is assumed in this study that the lowest clearance
is 30 feet at mid-span for the 230-kV lines and 40 feet for the 500-kV line.

Figure 5.5-2 is Cross Section A, the 230-kV MID/TID transmission line corridor that runs
north/south and is just southeast of the proposed EAEC site. This existing line consists of
double-circuit structures but is operated as a single-circuit Tracy-Westley 230-kV line. The
cross-phasing configuration, conductor and shield wire used, and dimensions assumed for
the EMF studies are pictured. After the EAEC interconnection, Cross Section A will continue
with the same phasing configuration for a reduced-EMF design. The MID/TID transmission
line is rated for a nominal voltage of 230 kV.

Cross Section B, as seen on Figure 5.5-3, is the EAEC tap line corridor that runs north-south
and is just east of the Tracy A site. The cross-phasing configuration, conductor and shield
wire, and dimensions assumed for the EMF studies are pictured. This new line would
consist of two double-circuit structures carrying the single-circuit EAEC-Westley
230-kV line and the double-circuit EAEC-Tracy 230-kV line.

Cross Section C is illustrated on Figure 5.5-4. This section consists of two existing PG&E
transmission lines. The western line is a 230-kV double-circuit lattice tower structure. The
eastern line is a 500-kV double-circuit lattice tower structure. The assumed phasing,
conductor and shield wire, and dimensions used for the EMF studies are pictured.

EMF Calculations.  EMFs were calculated at one meter above flat terrain using ENVIRO, a TL
Workstation (TLW) program developed by the Electric Power Research Institute.
Measurements for electric and magnetic fields at one meter above the ground surface is in
accordance with the Institute of Electrical and Electronic Engineers (IEEE) standards.
ENVIRO calculates the electric fields expressed as kV/m and the magnetic fields expressed
in mG. The various inputs for the calculations include voltage, current load (amps), current
angle (i.e., phasing), conductor type and spacing, number of subconductors, subconductor
bundle symmetry, spatial coordinates of the conductors and shield wire, various labeling
parameters, and other specifics. The field level is calculated perpendicular to the line and at
mid-span where the overhead line sags closest to the ground (calculation point). The mid-
span location, therefore, provides the maximum value for the field. Also using an ENVIRO
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mathematical model, audible noise is calculated at a 5-foot microphone height above flat
terrain with information concerning rain, snow, and fog rates for daytime and nighttime
hours as input. Audible noise is expressed in decibels. Graphs contained in this report and
tables in Appendices 5.5B and 5.5C were produced by importing ENVIRO data into
Microsoft Excel.

A power flow model was developed from a PG&E data set (Annual Transmission
Assessment 2005 Heavy Summer Full-Loop Power Flow Base Case). Two scenarios were
calculated for comparison:

1. Without the proposed EAEC operating
2. With the proposed EAEC generation of 1,100 MW added

The variations in the power flow are tabulated in Table 5.5-1.

TABLE 5.5-1
Normal Power Flows for EAEC Study Cases - Heavy Summer, 2005

  Without EAEC With EAEC at 1070 MW
Line MVA Current (Amps) MVA Current (Amps) Percent change

 Tracy A-Maxwell 1799 -1965a 1781 -1951a -1.0
 Tracy A-Tesla 775 847 865 948 11.6

 500 kV

 Tracy A-Los Banos 234 256 510 559 117.9
 Tracy A-Tracy B #1 (Tracy-
Westley) 266 643 217 -529a -18.4
 Tracy A-Tracy B #2 (Tracy-
Westley) 266 643 217 -529a -18.4

 230 kV

 Tracy B-Westley (Tracy-Westley)b 266 643 392 959 47.4
 266 643 392 959 47.4
 Tracy A-Tesla #1 33 80 176 428 433.3
 Tracy A-Tesla #2 33 80 176 428 433.3
 Tracy A-Hurley #1 196 473 215 524 9.7
 Tracy A-Hurley #2 200 483 220 536 10.0
 Tracy A-LLNL 75 181 84 205 12.0
 Tracy A-Herdlyn 32 258 32 261 0.0
 Tracy A-Modesto #1 5 41 5 41 0.0

 69 kV

 Tracy A-Modesto #2 5 41 5 41 0.0
ANegative values for current signify flows into Tracy A; positive values represent flows from Tracy A.
bLine flows are split for field calculations because the Tracy - Westley circuit has double-circuit structures but
operates as a single-circuit.

Results of EMF and Audible Noise Calculations.
Electric Field and Audible Noise.  Line voltage and arrangement of the phases determine the
electric field. The proposed configuration for the interconnection does not change either the
voltage or the phasing of the existing line to the west of the tap point (toward Tracy) or to
the east of the tap point (toward Westley, Cross Section A). Likewise, the PG&E lines
represented by Cross Section C will not have a change in voltage or phasing. Therefore, the
electric field in these vicinities will remain the same. The analytical results of the electric
field are shown in Appendix 5.5D. Graphical views are shown on Figures 5.5-5 through
5.5-7.
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The highest levels of corona and, hence, audible noise will occur during inclement weather
when the line conductors are wet. For these conditions, the conductor will produce a small
amount of corona. However, no change in audible noise over the existing lines will occur
since the conductor and voltages will remain the same as those of the existing system. For
the proposed tap line, the hardware used to connect the conductors to the structures will be
of low-corona design. Special care will be employed during stringing of the conductor to
minimize nicks and scrapes to the conductor. These actions will ensure a low-corona design.
The analytical results for the audible noise calculations are shown in Appendix 5.5C.
Graphical views are shown on Figures 5.5-8 through 5.5-10.

The complete analytical results of the magnetic field calculations are provided in
Appendix 5.5E and a graphical view is given on Figures 5.5-11 through 5.5-13. Table 5.5-2
summarizes calculated values for the magnetic field. The ± 190 feet from centerline
coincides with the edge of ROW for Cross Section B and the ± 60 feet from the centerline
coincides with the edge of ROW for Cross Section A. For each cross section the distance is
given where the maximum field value was located.

TABLE 5.5-2
Magnetic Field Calculated Field at Mid-span Perpendicular to Transmission Centerline

Distance from Transmission Centerline (feet)

System at Peak Load -190 -60

Location of Maximum
Value

Given Below +60 +190
Location A West of Centerline At Center Line East of Centerline

Without EAEC Plant 1.2 20.1 91.4 20.1 1.2
With EAEC Plant 1.8 30.0 136.3 30.0 1.8

Location B West of Centerline +130 East of Centerline
Without EAEC Plant N/A N/A N/A N/A N/A
With EAEC Plant 16.5 11.3 136.5 21.4 30.0

Location C West of Centerline +100 East of Centerline
Without EAEC Plant 4.4 13.3 87.9 57.7 15.2
With EAEC Plant 10.2 24.5 97.2 58.2 15.3

Transmission Line EMF Reduction.  While the State of California does not set a statutory limit
for electric and magnetic field levels, the CPUC, which regulates electric transmission lines,
mandates EMF reduction as a practicable design criterion for new and upgraded electrical
facilities. As a result of this mandate, the regulated electric utilities, including PG&E, have
developed their own design guidelines to reduce EMF at each new facility. The CEC, which
regulates transmission lines to the point of connection, requires independent power
producers (IPP) to follow the existing guidelines that are in use by local electric utilities or
transmission-system owners.

In keeping with the goal of EMF reduction, the interconnection of the EAEC will be
designed and constructed using the principles outlined in the PG&E publication,
“Transmission Line EMF Guidelines.” These guidelines explicitly incorporate the directives
of the CPUC by developing design procedures compliant with Decision 93-11-013 and
General Orders 95, 128, and 131-D. That is, when the towers, conductors, and ROWs are
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designed and routed according to the PG&E guidelines, the transmission line is consistent
with the CPUC mandate.

From page 12 of the PG&E guidelines, the primary techniques for reducing EMF anywhere
along the line are to:

1. Increase the distance between conductors and EMF sensors
2. Reduce the spacing between the line conductors
3. Minimize the current on the line
4. Optimize the configuration of the phases (A, B, C)

Anticipated EMF levels have been calculated for the EAEC interconnection as designed. The
CEC requires actual measurements of pre-interconnection background EMF for comparison
with measurements of post-interconnection EMF levels. If required, the pre- and post-inter-
connection verification measurements will be made consistent with IEEE guidelines and
will provide sample readings of EMF at the edge of the ROW. Additional measurements
will be made upon request for locations of particular concern.

Conclusion on EMF and Audible Noise.  In conclusion, there is no change to the existing lines’
electric field or audible noise levels as there is no change to the voltage or line
configurations. There is a local increase, though, of magnetic field levels since there is an
increase of current load. No changes to the existing lines are recommended as they already
incorporate cross-phasing for reduced EMFs.

5.5.2.4 Induced Current and Voltages
A conducting object such as a vehicle or person in an electric field will have induced
voltages and currents. The strength of the induced current will depend upon the electric
field strength, the size and shape of the conducting object, and the object-to-ground
resistance. Examples of measured induced currents in a 1 kV/m electric field are about
0.016 milliampers (mA) for a person, about 0.41 mA for a large school bus, and about
0.63 mA for a large trailer truck.

When a conducting object is isolated from the ground and a grounded person touches the
object, a perceptible current or shock may occur as the current flows to ground. The amount
of current depends upon the field strength, the size of the object, and the grounding resis-
tance of the object and person. Shocks are classified as below perception, above perception,
secondary, and primary. The mean perception level is 1.0 mA for a 180-pound man and
0.7 mA for a 120-pound woman. Secondary shocks cause no direct physiological harm, but
may annoy a person and cause involuntary muscle contraction. The lower average
secondary-shock level for an average-sized man is about 2 mA. Primary shocks can be
harmful. Their lower level is described as the current at which 99.5 percent of subjects can
still voluntarily “let go” of the shocking electrode. For the 180-pound man this is 9 mA; for
the 120-pound woman, 6 mA; and for children, 5 mA. The NESC specifies 5 mA as the
maximum allowable short-circuit current to ground from vehicles, trucks, and equipment
near transmission lines.

The mitigation for hazardous and nuisance shocks is to ensure that metallic objects on or
near the ROW are grounded and that sufficient clearances are provided at roadways and



RDD\010440024.DOC (WRG222.DOC)-EAST ALTAMONT 5-18

parking lots to keep electric fields at these locations sufficiently low to prevent vehicle short-
circuit currents below 5 mA.

Magnetic fields can also induce voltages and currents in conducting objects. Typically, this
requires a long metallic object, such as a wire fence or aboveground pipeline that is
grounded at only one location. A person who closes an electrical loop by grounding the
object at a different location will experience a shock similar to that described above for an
ungrounded object. Mitigation for this is to ensure multiple grounds on fences or pipelines,
especially those that are oriented parallel to the transmission line. This will be achieved by
following local utility practice of grounding permanent metallic objects within transmission
ROWs.

Where railroads are crossed or are parallel to the transmission line, coordination is required
with the railroad company to ensure that the magnetically induced voltages and currents in
the rails do not interfere with railroad signal and communications circuits, which often are
transmitted through the rails.

The proposed 230-kV interconnection will be constructed in conformance with GO-95 and
Title 8 CCR 2700 requirements. Therefore, hazardous shocks are unlikely to occur as a result
of project construction or operation.

5.5.3 Aviation Safety
Federal Aviation Administration (FAA) Regulations, Part 77 establishes standards for
determining obstructions in navigable airspace and sets forth requirements for notification
of proposed construction. These regulations require FAA notification for any construction
over 200 feet in height above ground level. Also, notification is required if the obstruction is
more than specified heights and falls within any restricted airspace in the approach to
airports. For airports with runways longer than 3,200 feet, the restricted space extends
20,000 feet (3.3 nautical miles) from the runway. For airports with runways 3,200 feet or less,
the restricted space extends 10,000 feet (1.7 nautical miles). For heliports, the restricted space
extends 5,000 feet (0.8 nautical mile).

There is only one airport within 20,000 feet (3.3 nautical miles) of the proposed EAEC site,
Byron Airport approximately 14,800 feet (2.8 nautical miles) northeast of the site. The
primary runway is over 3,200 feet in length. Although the project may need to notify the
FAA due to other tall elements of the project, the height of the transmission towers (125 feet
maximum) does not trigger review. As a result of their location and height in relation to the
Byron Airport, the structures of the preferred electrical transmission interconnect will pose
no deterrent to aviation safety as defined in the FAA regulations.

5.5.4 Fire Hazards
The 230-kV transmission interconnection will be designed, constructed, and maintained in
accordance with GO-95, which establishes clearances from other man-made and natural
structures as well as tree-trimming requirements to mitigate fire hazards. It is not antici-
pated that the ROW for the preferred interconnecting transmission line will have any trees
or brush due to its alignment across Kelso Road and the agricultural field between Tracy B
and Kelso Road (see Figure 5.5-1).
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5.6 Applicable Laws, Ordinances, Regulations, and
Standards

This section provides a list of applicable LORS that apply to the preferred transmission line,
substations, and engineering. The following compilation of LORS is in response to
Section (h), of Appendix B attached to Article 6, of Chapter 5, of Title 20 of the California
Code of Regulations. Inclusion of these data is further outlined in the CEC’s publication
entitled Rules of Practice and Procedure & Generating Facility Site Certification Regulations.

5.6.1 Design and Construction
Table 5.6-1 lists the applicable LORS for the design and construction of the preferred
transmission line and substations.

TABLE 5.6-1
Design and Construction Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission

LORS APPLICABILITY
AFC CONFORMANCE

SECTION
General Order 95 (GO-95), CPUC, “Rules
for Overhead Electric Line Construction”

CPUC rule covers required clearances, grounding
techniques, maintenance, and inspection
requirements.

Section 5.2.2.1
Section 5.2.2.2

Title 8 California Code of Regulations
(CCR), Section 2700 et seq. “High
Voltage Electrical Safety Orders”

Establishes essential requirements and minimum
standards for installation, operation, and
maintenance of electrical installation and equipment
to provide practical safety and freedom from danger.

Section 5.2.2

General Order 128 (GO-128), CPUC,
“Rules for Construction of Underground
Electric Supply and Communications
Systems”

Establishes requirements and minimum standards to
be used for the station AC power and
communications circuits.

Section 5.2.2.1

General Order 52 (GO-52), CPUC,
“Construction and Operation of Power and
Communication Lines”

Applies to the design of facilities to provide or
mitigate inductive interference.

Section 5.2.2.2
Section 5.5.2.1
Section 5.5.2.2
Section 5.5.2.3
Section 5.5.2.4

ANSI/IEEE 693 “IEEE Recommended
Practices for Seismic Design of
Substations”

Provides recommended design and construction
practices.

Section 5.2.2.1

IEEE 1119 “IEEE Guide for Fence Safety
Clearances in Electric-Supply Stations”

Provides recommended clearance practices to
protect persons outside the facility from electric
shock.

Section 5.2.2
Section 5.5.1

IEEE 998 “Direct Lightning Stroke
Shielding of Substations”

Provides recommendations to protect electrical
system from direct lightning strokes.

Section 5.2.2.1

IEEE 980 “Containment of Oil Spills for
Substations”

Provides recommendations to prevent release of
fluids into the environment.

Section 5.2.2.1

Suggested Practices for Raptor Protection
on Powerlines, April 1996

Provided guidelines to avoid raptor collision or
electrocution.

5.6.2 Electric and Magnetic Fields
The applicable LORS pertaining to electric and magnetic field interference are tabulated in
Table 5.6-2.



RDD\010440024.DOC (WRG222.DOC)-EAST ALTAMONT 5-20

TABLE 5.6-2
Electric and Magnetic Field Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission
LORS Applicability AFC Reference
Decision 93-11-013 of the CPUC CPUC position on EMF reduction. Section 5.5.2

Section 5.5.2.3.3
General Order 131-D (GO-131), CPUC, Rules
for Planning and Construction of Electric
Generation, Line, and Substation Facilities in
California

CPUC construction-application requirements,
including requirements related to EMF reduction.

Section 5.2.2
Section 5.5.1
Section 5.5.2

Pacific Gas & Electric Company,
“Transmission Line EMF Design Guidelines”

Large local electric utility’s guidelines for EMF
reduction through tower design, conductor
configuration, circuit phasing, and load balancing. (In
keeping with CPUC D.93-11-013 and GO-131)

Section 5.2.2.1
Section 5.5.2

ANSI/IEEE 644-1994 “Standard Procedures
for Measurement of Power Frequency Electric
and Magnetic Fields from AC Powerlines”

Standard procedure for measuring EMF from an
electric line that is in service

Section 5.5.2

5.6.3 Hazardous Shock
Table 5.6-3 lists the LORS regarding hazardous shock protection for the project.

TABLE 5.6-3
Hazardous Shock Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission

LORS Applicability AFC Reference
Title 8 CCR Section 2700 et seq. “High
Voltage Electrical Safety Orders”

Establishes essential requirements and minimum
standards for installation, operation, and maintenance of
electrical equipment to provide practical safety and
freedom from danger.

Section 5.2.2.1
Section 5.2.2.2
Section 5.5.1

ANSI/IEEE 80 “IEEE Guide for Safety in
AC Substation Grounding”

Presents guidelines for ensuring safety through proper
grounding of AC outdoor substations.

Section 5.2.2.1
Section 5.5.1

National Electrical Safety Code (NESC),
ANSI C2, Section 9, Article 92,
Paragraph E; Article 93, Paragraph C.

Covers grounding methods for electrical supply and
communications facilities.

Section 5.2.2.1
Section 5.2.2.2
Section 5.5.2.1
Section 5.5.2.2

5.6.4 Communications Interference
The applicable LORS pertaining to communication interference are tabulated in Table 5.6-4.

TABLE 5.6-4
Communications Interference Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission

LORS Applicability AFC Reference
Title 47 CFR Section 15.25, “Operating
Requirements, Incidental Radiation”

Prohibits operations of any device emitting incidental
radiation that causes interference to communications. The
regulation also requires mitigation for any device that
causes interference.

Section 5.2.2
Section 5.5.2.1
Section 5.5.2.2
Section 5.5.2.3.3
Section 5.5.2.4

General Order 52 (GO-52), CPUC Covers all aspects of the construction, operation, and
maintenance of power and communication lines and
specifically applies to the prevention or mitigation of
inductive interference.

Section 5.2.2
Section 5.2.2.1
Section 5.5.2.2
Section 5.5.2.4

CEC staff, Radio Interference and
Television Interference (RI-TVI) Criteria
(Kern River Cogeneration) Project 82-AFC-
2, Final Decision, Compliance Plan 13-7

Prescribes the CEC’s RI-TVI mitigation requirements,
developed and adopted by the CEC in past siting cases.

Section 5.2.2.1
Section 5.2.2.2
Section 5.5.2.2



RDD\010440024.DOC (WRG222.DOC)-EAST ALTAMONT 5-21

5.6.5 Aviation Safety
Table 5.6-5 lists the aviation safety LORS that may apply to the proposed construction and
operation of the EAEC.

TABLE 5.6-5
Aviation Safety Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission

LORS Applicability AFC Reference
Title 14 CFR Part 77 “Objects
Affecting Navigable Airspace”

Describes the criteria used to determine whether a
“Notice of Proposed Construction or Alteration”
(NPCA, FAA Form 7460-1) is required for potential
obstruction hazards.

Section 5.2.2
Section 5.5.3

FAA Advisory Circular No. 70/7460-
1G, “Obstruction Marking and
Lighting”

Describes the FAA standards for marking and lighting
of obstructions as identified by Federal Aviation
Regulations Part 77.

Section 5.2.2
Section 5.5.3

Public Utilities Code (PUC),
Sections 21656-21660

Discusses the permit requirements for construction of
possible obstructions in the vicinity of aircraft landing
areas, in navigable airspace, and near the boundary of
airports.

Section 5.2.2
Section 5.5.3

5.6.6 Fire Hazards
Table 5.6-6 tabulates the LORS governing fire hazard protection for the EAEC project.

TABLE 5.6-6
Fire Hazard Laws, Ordinances, and Standards Applicable to EAEC Electric Transmission

LORS Applicability AFC Reference
Title 14 CCR Sections 1250-1258,
“Fire Prevention Standards for
Electric Utilities”

Provides specific exemptions from electric pole and
tower firebreak and electric conductor clearance
standards, and specifies when and where
standards apply.

Section 5.2.2.2
Section 5.5.4

ANSI/IEEE 80 “IEEE Guide for Safety
in AC Substation Grounding”

Presents guidelines for ensuring safety through
proper grounding of AC outdoor substations.

Section 5.2.2.1
Section 5.5.4

General Order 95 (GO-95), CPUC,
“Rules for Overhead Electric Line
Construction” Section 35

CPUC rule covers all aspects of design,
construction, operation, and maintenance of
electrical transmission line and fire safety
(hazards).

Section 5.2.2
Section 5.5.4

5.6.7 Jurisdictional Agencies
Table 5.6-7 identifies national, state, and local agencies with jurisdiction to issue permits or
approvals, conduct inspections, and/or enforce the above-referenced LORS. Table 5.6-7 also
identifies the associated responsibilities of these agencies as they relate to the construction
and operation of the East Altamont Energy Center. Because the EAEC is interconnecting to a
federally owned utility (Western), an EIS will be required for the project, with Western as
lead agency.
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TABLE 5.6-7
Jurisdictional Agencies for EAEC Electric Transmission

Agency or Jurisdiction Responsibility

CEC Jurisdiction over new transmission lines associated with thermal generating
facilities that are 50 MW or more. (PRC 25500)

CEC Jurisdiction of lines out of a thermal generating facility to the
interconnection point to the utility grid. (PRC 25107)

CEC Jurisdiction over modifications of existing facilities that increase peak
operating voltage or peak kilowatt capacity 25 percent. (PRC 25123)

CPUC Regulates construction and operation of overhead transmission lines.
(General Order No. 95) (those not regulated by the CEC)

CPUC Regulates construction and operation of power and communications lines
for the prevention of inductive interference. (General Order No. 52)

FAA Establishes regulations for marking and lighting of obstructions in
navigable airspace. (AC No. 70/7460-1G)

NEPA (EIS with Western) Because the EAEC is interconnecting to a federally owned utility
(Western), an EIS will be required for the project, with Western as lead
agency.

Local Electrical Inspector Jurisdiction over safety inspection of electrical installations that connect to
the supply of electricity. (NFPA 70)

Western Systems Coordinating Council
(WSCC)

Establishes power supply design criteria to improve reliability of the power
system.

County of Alameda Establishes and enforces zoning regulations for specific land uses. Issues
variances in accordance with zoning ordinances.

Issues and enforces certain ordinances and regulations concerning fire
prevention.

5.7 References
Overhead Conductor Manual, Southwire.

PG&E Interconnection Handbook, PG&E, December 15, 1998.

Electrical and Biological Effects of Transmission Lines, A Review, U.S. Department of
Energy, Bonneville Power Administration, Portland, Oregon, June 1989.

Transmission Line Reference Book, 115-138-kV Compact Line Design, Electric Power
Research Institute, Palo Alto, California, 1978.

Transmission Line Reference Book, 345-kV and Above, Electric Power Research Institute,
Palo Alto, California, 1975.

Corona and Field Effects of AC Overhead Transmission Lines, Information for Decision
Makers, IEEE Power Engineering Society, July 1985.

PG&E Federal Energy Regulatory Commission (FERC) Form 715, 1998.

Western Federal Energy Regulatory Commission (FERC) Form 715, 1999.

Power flow cases used for the East Altamont Energy Center-DFS as supplied by PG&E.

California Independent System Operator, 1999 Summer Peak Power Flow Case.
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Power Flow Case provided by PG&E.

California Public Service Commission, General Order 95-Rules for Overhead Electric Line
Construction.

California Public Service Commission, General Order 128-Rules for Construction of
Underground Electric Supply and Communications Systems.

California Public Service Commission, General Order 52-Construction and Operation of
Power and Communication Lines

California Public Service Commission, General Order 131D-Rules for Planning and
Construction of Electric Generation, Line, and Substation Facilities.

California Public Service Commission, Decision 93-11-013.

National Electrical Safety Code, ANSI C2.

United States of America, 47CFR15.25-Operating Requirements, Incidental Radiation.

United States of America, 15CFR77-Objects Affecting Navigable Airspace.

United States of America, 14CFR1250-1258-Fire Prevention Standards for Electric Utilities.
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6.0 Natural Gas Supply

This section discusses the natural gas supply for the EAEC project. Section 6.1 describes the
preferred gas supply line route, and Section 6.2 describes the alternative routes. Section 6.3
discusses the selection criteria. The gas supply line construction methods and the pipeline
operating procedures are described in Section 6.4. Pipeline operations are described in
Section 6.5. Section 6.6 lists the permits and permitting schedule.

Natural gas would be obtained from a PG&E transmission backbone pipeline located
approximately 1.5 miles west of the project site (Figure 6.1-1). A 20-inch pipeline would be
constructed from the PG&E pipeline tap point to the EAEC site.

6.1 Preferred Route
The preferred natural gas pipeline route (Route 2a) is approximately 1.4 miles long and ties
into the PG&E main pipeline. The pipeline would run south on Mountain House Road, and
turn west under or parallel to Kelso Road, west to the PG&E main pipeline. Construction
would be by open trench.

6.2 Alternative Routes
In addition to the preferred Route 2a, to determine the optimal route for the gas supply
pipeline, alternative routes were evaluated. All of these routes appear feasible.

The three alternative routes considered for the natural gas supply pipeline are described
below:

Alternative 2c. This alternative is approximately 1.4 miles long and ties into the PG&E main
pipeline near the corner of Kelso and Bruns roads. From the project site, the pipeline runs
south on Mountain House Road to the corner of Kelso Road. From there it turns southwest
at approximately 260 degrees for approximately 0.4 mile until it crosses the Delta-Mendota
Canal. From that point it turns northwest at approximately 280 degrees to meet the main
pipeline near the corner of Kelso and Bruns roads. Construction is primarily by open trench,
but might require horizontal directional drilling (HDD) or jack and bore where it crosses the
Delta-Mendota Canal.

Alternative 2d. This alternative is approximately 1.5 miles long and ties into the PG&E main
pipeline approximately 1.1 mile south of Kelso Road. From the project site, the pipeline runs
south on Mountain House Road to the corner of Kelso Road. From there it turns southwest
at approximately 250 degrees for approximately 0.3 mile until it crosses BBID’s Canal 45.
From that point it turns south for a distance of approximately 0.8 mile, following
approximately the edge of the section line. Approximately 300 feet north of the main
pipeline, it takes the shortest and most efficient route to the pipeline, potentially heading
directly west, or directly south, as determined by site-specific engineering constraints and
consultations with PG&E. Construction would be by open trench.
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Alternative 2e. This alternative is approximately 1.2 miles long and ties into the PG&E main
pipeline approximately 0.8 mile south of Kelso Road, near where the Delta-Mendota Canal
emerges from an underground tunnel into an open canal. From the project site, the pipeline
runs south on Mountain House Road to the corner of Kelso Road. From there it turns
southwest at approximately 250 degrees for approximately 0.3 mile until it crosses BBID’s
Canal 45. From that point it turns approximately 195 degrees, parallel to the buried Delta-
Mendota Canal for approximately 0.7 mile. The pipeline runs parallel to the Delta-Mendota
Canal from 50 to 250 feet from the toe of the canal berm, as determined by final engineering
and consultations with both Delta-Mendota and the landowner. Construction would be by
open trench, but might require HDD or bore and jack where it crosses any jurisdictional
wetlands.

6.3 Selection Criteria
The route and alternative gas pipeline alignments were selected on the basis of engineering/
construction feasibility, length of pipeline, cost, and the potential for environmental
impacts:

• Engineering/construction feasibility is an assessment of whether the pipeline can be
physically placed along a given route.

• Length of pipeline is important because pressure drop, cost, and potential
environmental impacts are usually functions of length.

• Cost is an important factor dictated by the deregulated electricity market and the need
to keep new generating facilities competitive.

• Environmental impacts must be either not significant or mitigatable to a less than
significant level.

There are significant differences in environmental sensitivity between the various routes. All
gas supply pipeline routes primarily pass through land that is already disturbed, either by a
roadway or agricultural uses. Potential resources that could be affected by the pipeline
include biological, cultural/ paleontological, agriculture and soils, and traffic and trans-
portation. The preferred route has been field-surveyed for biological and cultural/
paleontological impacts. Potential impacts from the construction and use of proposed routes
are discussed in Sections 8.2, 8.3, 8.9, and 8.16, and potential impacts from the alternative
routes are presented in Section 9.0, Alternatives. Table 6.3-1 compares the preferred and
alternative natural gas pipeline routes to the selection criteria.

Alternative 2a, the preferred route, is slightly shorter than either 2c or 2d. Alternative 2e is
shorter still, but would potentially require additional permits to trench through
jurisdictional wetlands. Alternative 2a would potentially disrupt traffic on Kelso Road, but
is less likely to disturb biological resources.



RDD\010440017.DOC (WRG221.DOC)-EAST ALTAMONT 6-3

TABLE 6.3-1
Comparison of Natural Gas Pipeline Routes

Characteristic
Preferred
Route (2a) Alternative 2c Alternative 2d Alternative 2e

Engineering/Construction Feasibility Yes Yes Yes Yes

Length of Pipeline 1.4 miles 1.4 1.5 1.2

Probability of Environmental Impacts Low Moderate Moderate/High Low/Moderate

6.4 Construction Practices
The natural gas pipeline would be constructed with a minimum of at least one crew
(“spread”) working continuously along the pipeline ROW. Depending on project schedule
requirements, additional crews may be required. Construction of the entire pipeline would
require a peak workforce of approximately 40 workers. Some workers would park in the
construction laydown area for the EAEC site and be transported to the construction area
along the pipeline ROW by crew cab trucks, bus, or van. Other workers, such as welders,
equipment operators, and crew foreman, would take their vehicles directly to the ROW and
use these vehicles during construction activities. The ROW would be accessed over existing
roads to the extent feasible. Most major pieces of construction equipment may remain along
the ROW during the course of construction. Besides providing worker parking, the EAEC
site would serve as the location for storing pipe and other pipeline construction materials.
Additional storage locations would be in existing paved or graveled areas along the pipeline
route. Pipeline construction would take approximately 2 to 3 months and is expected to
occur during summer 2003.

The temporary ROW for gasline construction will be 75 to 85 feet wide, containing a 25-
foot-wide spoils side to store excavated earth material and a 55-foot-wide working side for
the trench and pipeline construction equipment. If necessary, additional materials storage
locations may be located along the pipeline ROW. A permanent 50-foot-wide easement to
facilitate leak inspection and related monitoring or maintenance activities will be required.

The line pipe would be of alloyed carbon steel material in accordance with the American
Petroleum Institute (API) specification for line pipe. A factory-applied corrosion protection
coating would be applied on the pipe. Joints would be welded.

The construction of the natural gas pipeline would consist of the following activities:

1. Trenching – Trenching would consist of excavating a trench that will be roughly up
to 8 feet wide at the top and 3 feet wide at the bottom. Trench width depends on the
type of soils encountered. Trench depth will be sufficient to meet the requirements of
the governing agencies. However, the pipeline will be buried to provide a minimum
cover of 36 inches. The excavated soil will be piled on one side of the trench and
used for backfilling after the pipe is installed in the trench. The pipeline will be
installed through trenching at all locations except where boring or directional
drilling is required to pass beneath a road, natural water course, or canal; or to avoid
sensitive areas.
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2. Stringing – Stringing consists of trucking lengths of pipe to the ROW and laying
them on wooden skids beside the open trench.

3. Installation – Installation consists of bending, welding, and coating the weld joint
areas of the pipe after it has been strung, padding the ditch with sand or fine spoil,
and lowering the pipe string into the trench. Bends will be made by a cold bending
machine or shop-fabricated as required for various changes in bearing and elevation.
Welding would meet the applicable API standards and be performed by qualified
welders. Welds would be inspected in accordance with API Standard 1104. Welds
will undergo 100 percent radiographical inspection by an independent, qualified
radiography contractor. All coating will be checked for holidays (i.e., defects) prior
to lowering into the trench.

4. Backfilling – Backfilling consists of returning spoil back into the trench around and
on top of the pipe, ensuring that the surface is returned to its original grade or level.
The backfill will be compacted to protect the stability of the pipe and to minimize
subsequent subsidence.

5. Plating – Note: Plating is not normally required.

6. Boring – The boring method may be used for moderately short crossings under
roads, canals, sensitive habitats, or where dictated by governmental agency, or
where it would be environmentally unsound to use the open cut method. Boring pits
will be dug on each side of the crossing. On the inlet side, an auger-bearing boring
machine will be used, or a ramming device may be used to “jack and bore” pipe into
place. “Jack and bore” is less expensive on a per-foot basis than HDD.

7. Horizontal Directional Drilling – HDD, which could be used to route the pipeline
under wetlands, canals, and major roads, involves specialized construction
procedures. The HDD equipment initially drills a pilot hole, which is followed by a
pilot hole drill string. A reaming device is then attached to the drill string and pulled
through the pilot hole. The reamer enlarges the pilot hole to a diameter of 35 to
50 percent greater than the final pipeline size. The pipeline then is welded,
radiographed, hydrotested, and pulled through the enlarged borehole.

8. Drilling Mud – Drilling mud is used as part of the HDD process to lubricate and
cool the drill. The mud is non-toxic bentonite. The drilling mud will be collected at
the directional drilling site and disposed of at a Class III landfill.

9. Hydrostatic Testing – Hydrostatic testing consists of filling the pipeline with water,
venting all air, increasing the pressure to the specified code requirements, and
holding the pressure for a period of time. It is important that freshwater be used for
testing. After hydrostatic testing, the test water is chemically analyzed for
contaminants and discharged into a dewatering structure consisting of hay bales,
geotextile fabric, and silt fencing. The discharged water filters through the hay bales
and silt fence onto jute matting before it is discharged. Temporary approvals for test
water use and permits for discharge will be obtained as required.



RDD\010440017.DOC (WRG221.DOC)-EAST ALTAMONT 6-5

10. Cleanup – Cleanup consists of restoring the surface of the ROW by removing any
construction debris, grading to the original grade and contour, and revegetating and
repairing where required.

11. Commissioning – Commissioning consists of cleaning and drying the inside of the
pipeline, purging air from the pipeline, and filling the pipeline with natural gas.
Depending on the timing of first gas consumption, an inert gas such as nitrogen
could be used to purge the line prior to filling with natural gas.

12. Safety – A construction safety plan will be prepared for the project. This plan will
address specific safety issues, traffic control, working along traveled county streets,
and other areas as required by permits.

6.4.1 Metering Station
A gas metering station will be required at the interconnection point with PG&E’s trans-
mission pipeline. The metering station will require an area of approximately 1/2 acre
(150 feet by 150 feet). The metering station will require a power source. The primary power
source will be an electrical line from the nearest utility distribution line. Solar power may be
used as backup.

Construction activities related to the metering station will include grading a pad; installing
aboveground gas piping, metering equipment; and possibly gas conditioning, pressure
regulation, and pigging facilities. A distribution powerline for metering station operation
lighting, communication equipment, and perimeter chain link fencing for security will also
be installed.

6.5 Pipeline Operations
The preferred natural gas supply pipeline will be designed, constructed, and operated in
accordance with Title 49, Code of Federal Regulations, Part 192 (49 CFR 192). Specifically, the
pipeline will be designed in accordance with the standards required for gas pipelines in
proximity to populated areas, based on actual population densities along the preferred
pipeline route. It will be buried a minimum of 36 inches, or deeper, as required by Federal
Code.

An operations and maintenance plan will be prepared, addressing both normal procedures
and conditions, and any upset or abnormal conditions that could occur. Periodic cathodic
protection surveys will be performed along the pipeline, as required by 49 CFR 192. The
pipeline will be continuously protected by a cathodic protection system.

The applicant will implement a proactive damage prevention program for the proposed
pipeline. Markers identifying the location of the pipeline will be placed at all road crossings.
The markers will identify a toll-free number to call prior to any excavation in the vicinity of
the pipeline.

The transported gas will be as received from PG&E’s main pipeline. The owners of the
proposed pipeline will develop an emergency plan to provide prompt and effective
responses to upset conditions detected along the pipeline or reported by the public.
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Isolation block-valves will be installed at both ends of the preferred alternative pipeline.
These valves will be manually controlled, lockable, gear-operated ball valves. PG&E will
have access to the isolation block-valve at the mainline tap; either EAEC or PG&E will have
access to the downstream isolation ball valve at the EAEC property. PG&E will own and
operate a metering facility to measure the gas supply to EAEC. A pipeline Supervisory
Control and Data Acquisition (SCADA) system will provide flow rate and pressure data to
PG&E and EAEC. Communication with PG&E gasline operations will be by dedicated
telephone lines or other means, such as Cellular Digital Pocket Data (CDPD).

6.6 Permits and Permitting Schedule
The California Streets and Highways Code, Division 2, Chapter 5.5, Sections 1460-1470,
mandates that an encroachment permit must be obtained from the County Public Works
Department if there is an opening or excavation for any purpose in any highway. This and
other permits, as well as the schedule for obtaining the permits, is presented in Table 6.6-1.
A copy of the interconnection letter from PG&E is presented in Appendix 6.1A.

TABLE 6.6-1
Permit Schedule for Gas Supply Lines

Permit Schedule Contact

Franchise Agreement (if necessary) 6 weeks to 6 months Alameda County Public Works
Development Services
John Byers
399 Elmhurst St.
Hayward, CA 94544-1345
510/670-5429 ext. 55429

Easement 3 months to 6 months Individual landowners along route

Alameda County Encroachment
Permit

6 weeks to 6 months Alameda County Public Works
Development Services
John Byers
399 Elmhurst St.
Hayward, CA 94544-1345
510/670-5429 ext. 55429
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7.0 Water Supply

This section describes the proposed water supply sources and alternatives for the EAEC.
Section 7.1 discusses the cooling water sources, and possible alternatives for the water
supply pipeline routes. This section also discusses the selection criteria for assessing the
alternatives and proposed construction practices. Section 7.2 discusses domestic use water,
and Section 7.3 discusses process makeup water. A map of the project site is presented as
Figure 2.1-1.

The EAEC would require approximately 4,600 AF of water in a typical year. During normal
operation, approximately 95 percent of that water would be used for condensing the steam
which exhausts from the plant’s steam turbine. The remainder would be used for process
makeup water to the steam cycle and for fogging of the combustion turbine inlet air. In peak
demand years, water use could be as high as 7,000 AF.

Water for the project would be supplied from three sources: raw water, recycled water, and
groundwater. Byron Bethany Irrigation District (BBID) will provide water to meet the
project ’s cooling and process makeup water demands. BBID is the irrigation district that
serves the project vicinity and has two potential sources of water. Initially, BBID would
supply raw water from its existing surface water supply. An onsite water treatment system
would treat and condition the incoming BBID raw water for use in the cooling towers, the
production of demineralized water for fogging of the combustion turbine inlet air and to
produce steam within the HRSG and for injection into the gas turbine for power
augmentation.

BBID is currently developing a recycled water feasibility study for its service area. As
recycled wastewater becomes available from the Mountain House Community Services
District wastewater treatment plant (MHCSD WWTP), BBID would supply recycled water
to replace as much BBID raw water as feasible. A portion of BBID raw water would continue
to be needed, however, for process makeup water and to meet peak day cooling require-
ments. The buildout of facilities providing recycled water from the MHCSD WWTP is
anticipated to occur over the next 20 years.

The limited domestic demands (sanitary and washwater) for the project would be met with
onsite groundwater or water from the federal facility to the south and west of the site. For
the onsite water supply option, a well would be drilled and a wellhead treatment system
installed to supply this minimal demand. There is a local domestic water treatment plant
that serves the federal facilities across Kelso Road from the project. If water from the federal
facility is used, a supply pipeline would be installed from the facility, across Kelso Road to
the project site.

Local groundwater was considered as a potential raw water supply. However, the
hydrology and water quality in the immediate project vicinity are not conducive to
groundwater production for any significant uses such as process or cooling water. The
estimated monthly water requirements for the project and the three sources of supply are
shown in Table 7-1A and Table 7-1B for Year 1 and Year 20, respectively (see Section 2.0,
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Project Description, for additional information on the project’s internal water balance).
These water requirements are based on a “typical” year assuming full base-load operation
for most of the year with peak operation, including combustion turbine power
augmentation and HRSG duct firing, for 12 hours per day, 6 days per week, for the hottest
4 months of the year.

TABLE 7-1A
Estimated Monthly Water Requirements for EAEC – Year 1 (Typical Year assumed)

Monthly Requirements (AF)
Water Demand Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Total

Raw Water from BBID 306 276 306 296 306 545 563 563 545 306 296 306 4,614
Recycled water from
MHCSD WWTP

0 0 0 0 0 0 0 0 0 0 0 0 0

Other (for domestic
uses)a

0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 2

Total Monthly Water Use 306 276 306 296 306 545 563 563 545 306 296 306 4,616
aWater for domestic purposes would come from either on-site wells or from the local domestic water treatment plant
which serves Western and the other federal and state facilities.

TABLE 7-1B
Estimated Monthly Water Requirements for EAEC – Year 20 (Typical Year assumed)

Monthly Requirements (AF)

Water Demand Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Total

Raw Water from BBIDa 0 0 0 26 86 385 433 408 335 16 0 0 1,753

Recycled water from
MHCSD WWTPb

306 276 306 270 220 160 130 155 210 290 296 306 2,861

Other (for domestic
uses)c

0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 2

Total Monthly Water Use 306 276 306 296 306 545 563 563 545 306 296 306 4,616
aFigures represent the amount of BBID raw water that would be used assuming the MHCSD WWTP develops as
conservatively assumed; more or less would be required as MHCSD recycled water is made available.
bMonthly figures represent the minimum amount of water that is estimated would be consistently available from the
MHCSD WWTP at buildout; actual availability may be greater depending on the timing of buildout.
c Water for domestic purposes would come from either on-site wells or from the local domestic water treatment plant
which serves Western and the other federal and state facilities.

7.1 Cooling Water
The proposed cooling water supply sources for the project are BBID raw water and recycled
water from the MHCSD WWTP. A description of BBID’s water supply and water quality is
provided below, as well as the proposed infrastructure required to deliver BBID water from
its existing Canal 45 turnout to the project site. A description of the MHCSD WWTP
recycled water supply and proposed infrastructure to bring recycled water to the project site
is also provided. This section also describes and compares the alternative pipeline routes.
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7.1.1 BBID Raw Water Supply
BBID is a multi-county special district established under state law for the primary purpose
of providing water to the lands of Alameda County, Contra Costa County, and San Joaquin
County. BBID acquired pre-1914 water rights with a priority date of May 18, 1914. BBID has
an existing supply of approximately 60,000 AF of water each year based on its water rights
posting. Table 7-2 shows BBID’s water rights and its current and projected water demand.
(Note that EAEC demands are not included in the projection because the projection was
made prior to conception of the proposed EAEC project.) As illustrated in the table,
sufficient water supply under BBID’s existing water rights would be available to serve
project demands even with BBID’s projected demands.

TABLE 7-2
BBID Projected Average Annual Demands (AFY)

Demand Type 2000a 2010 2020 2030 2040
Total District Water Right 60,000 60,000 60,000 60,000 60,000
Agricultural Use 31,000 34,300 31,400 28,500 25,600
Identified Municipal and Industrial Use
    Discovery Bay West - 500 500 500 500
    Unimin Industrial Use 700 1,500 1,500 1,500 1,500
    Mountain House (RWSA 1) - 4,641 9,415 9,415 9,415
    Tracy Hills (RWSA 2)         - 6,000 6,000 6,000 6,000
    East County Airport - 1,100 1,200 1,200 1,300
    Byron - 500 600 700 700
Subtotal—Identified M&I Use 700 14,241 19,215 19,315 19,415
Total —Agricultural and Identified M&I Use 31,700 48,541 50,615 47,815 45,015
Source: CH2M HILL, 1999
a Revised 2000 data per discussion with Rick Gilmore, BBID Manager (August 2, 2000)

BBID raw water, coupled with recycled water from MHCSD WWTP as it becomes available,
is the most appropriate water source for the project. The facility is located in the BBID
service area. Other water sources that were investigated and considered infeasible are as
follows:

• Onsite groundwater supplies are not proposed because water quality (see Table 8.14-1)
is exceptionally poor and there is insufficient demonstrated yield to meet project
demands from the basin underlying the project site. In the part of the groundwater basin
that might have sufficient yield to meet project cooling water demands, other domestic
water users are utilizing the basin, and pumping to meet project demands could
adversely affect those users.

• Irrigation return flows are not available in sufficient quantities year-round to meet
project demands. The salinity of those flows would result in a greater waste flow and
higher treatment costs than those resulting from the proposed source.

• The Applicant is committed to using recycled water when it becomes available from
BBID. There are presently no existing sources of recycled water available to the project
site.
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The proposed infrastructure required to deliver BBID water from its existing Canal 45
turnout to the project site would consist of a pump station located at the intersection of
Canal 45 and Bruns Road and a new 24-inch pipeline to the site. This infrastructure is
described below.

7.1.1.1 Proposed Raw Water Pump Station Facility
The pump station for the Preferred Alternative (Alternative 3e), and Alternatives 3a and 3d,
would be located on the southwest corner of Bruns Road and BBID’s Canal 45. The location
of the proposed raw water pump station is presented in schematic form as Figure 7.1-1. The
pump station would be capable of pumping at 7,765 gpm to meet peak daily delivery
(6,371 peak demand with a maximum 8-hour curtailment). Hourly peak demands would be
met with onsite storage. The pump station would consist of 3 or 4 pumps, sized to allow the
total peak demand to be met when one pump is down. If necessary, the BBID pumps at its
intake pump station will be upsized and one or more pumps will be provided with variable
speed motors to better match the downstream demand pattern. However, no change in the
intake structure is anticipated.

The pumps in the raw water pump station will be powered by electric motors in a fenced
enclosure. Electric power would be provided to the pump station by the same service
provider that supplies power for the BBID intake pump station, which supplies water to
Canal 45. Estimated electrical power requirements would be approximately
600,000 kilowatt-hours per year (kWh/year) to provide full raw water supply to the project.
These power requirements would not change appreciably (less than a 20 percent change)
when recycled water replaces some of the BBID raw water supply.

In the event of power outage or mechanical system failure, water would be provided for
cooling and process needs from onsite storage.

7.1.1.2 Alternative Raw Water Pipelines
Alternatives for the BBID raw water pipeline are shown in Figure 2.1-1 and described later
in this section.

7.1.2 MHCSD WWTP Recycled Water Supply
The project is committed to using recycled water to the extent it is available. BBID is
investigating the potential for developing a recycled water supply to supplement existing
raw water supplies in its service area – especially for use at the proposed project. As the
area's water purveyor, BBID would be responsible for distributing recycled water. Recycled
water in excess of the project’s water demands could be conveyed by BBID through its
facilities to other customers to supplement BBID’s raw water supplies. BBID is completing a
feasibility study regarding the availability and use of recycled water, including estimates of
the quality and quantity of recycled water that can be made available from the MHCSD
WWTP. Next steps include further discussions and agreements between BBID and MHCSD,
and BBID Board adoption of a recycled water plan. The Applicant is committed to using as
much recycled water as BBID can provide for the project's needs. The estimates of the
quantity and quality of recycled water from the MHCSD WWTP in this section were
provided to The Applicant by BBID based on work performed as part of the Recycled Water
Feasibility Study. The analysis of the potential availability of recycled water indicates that it
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would be feasible to use recycled water from MHCSD WWTP for a portion of the project
water demands.

As the recycled water becomes available to BBID from the MHCSD WWTP, recycled water
could be transported from a pump station located on MHCSD WWTP property to the
project site. The pumps and the pipeline would be sized to supply 350 AF per month, to
meet the requirements of the project. BBID may size the facility to serve a maximum of 700
AF per month for other users. A 24-inch pipeline would be required to supply 700 AF per
month.

The Preferred Alternative pipeline route for recycled water (Alternative 4b on Figure 2.1-1)
would be to install a pipeline from the site of the future MHCSD WWTP west along Bethany
Road and then northwest along Byron Bethany Road to the project site. The MHCSD WWTP
recycled water would be combined with BBID raw water, circulated through a cooling
tower, and discharged to the zero discharge system onsite.

The pump station at the MHCSD would be similar to the pump station at the Canal 45
turnout for the BBID raw water supply. Similar to the BBID raw water pump station, the
pump station would have a capacity of 7,765 gpm. The station would have 3 to 4 pumps
sized so that the maximum demand could be met with one pump down. The same power
provider that provides power to the MHCSD WWTP would provide power to the pump
station. Electrical or mechanical system outage or failure could interrupt the proposed
recycled water supply. To provide water during these periods, the project would use raw
water from BBID or from onsite storage until systems were brought back online.

7.1.3 Cooling Water Quality
Cooling water would consist of a blend of raw and recycled water. Water quality of MHCSD
is estimated using data from the Delta Diablo Sanitation District Plant (DDSD). Table 7-3
summarizes the quality of BBID raw water and DDSD effluent. DDSD effluent is considered
worst case relative to inorganic quality because it is more heavily industrialized than the
Mountain House area is planned to be. Table 7-3 also shows the anticipated mix of
constituents for EAEC influent for Year 20, assuming that the ratio of raw water from BBID
to recycled water from the MHCSD WWTP in Year 20 would be approximately 33 percent to
67 percent.

TABLE 7-3
Estimated BBID Raw Water Quality, DDSD Recycled Water Quality, and EAEC Cooling Tower Makeup Water Quality in Year 20

Range of Water Quality Data
BBID Raw Water a,b

Parameter Units Range Mean
DDSD Recycled

Water
Estimated EAEC Water

Quality in Year 20 c

Calcium mg/L 11 to 25 15 25 22
Magnesium mg/L 2 to 14 8 2 4
Sodium mg/L 17 to 65 28 150 110
Potassium mg/L 4 4 13 10
Iron, dissolved mg/L .0025 to 0.19 0.03 0.246 0.17
Manganese mg/L <0.0025 to .057 0.02 0.023d 0.022
Ammonia as NH4 mg/L No data

available
No data
available

27 27
(does not include BBID data)
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TABLE 7-3
Estimated BBID Raw Water Quality, DDSD Recycled Water Quality, and EAEC Cooling Tower Makeup Water Quality in Year 20

Range of Water Quality Data
BBID Raw Water a,b

Parameter Units Range Mean
DDSD Recycled

Water
Estimated EAEC Water

Quality in Year 20 c

Sulfate mg/L 14 to 59 30 180d 131
Chloride mg/L 14 to 67 33 285d 202
Fluoride mg/L 0.005 to 0.05 0.05 0.710 0.49
Nitrate as N mg/L 0.09 to 0.76 0.6 18d 12
Phosphate mg/L No data

available
No data
available

4.8 4.8
(does not include BBID data)

Alkalinity as
CaCO3

mg/L 29 to 95 57 260 193

Arsenic mg/L 0.001 to 0.003 0.0017 <0.005 0.0039
Barium µg/L 151 151 12 58
Beryllium µg/L <1.0 <1.0 <10 7
Boron mg/L 0.002 to 0.4 0.14 1 0.716
Cadmium µg/L <1.0 <1.0 <2 1.67
Chromium mg/L 0.0025 to 0.05 0.004 0.043 0.030
Copper mg/L 0.002 to 0.01 0.004 0.0058 0.005
Lead mg/L 0.0005 to

0.0025
0.0024 0.0065 0.005

Mercury µg/L <1.0 <1.0 0.0111 0.337
Nickel µg/L <10 <10 5.1 7
Silver µg/L <10 <10 <2 5
Selenium µg/L 0.0005 to

0.0025
0.0006 <1 0.67

Thallium µg/L <1.0 <1.0 84 57
Zinc mg/L 0.0025 to 0.009 0.007 0.01 0.009
TOC mg/L 3 to 7 4.06 No data available 4.06(BBID data only)
Turbidity (NTU) mg/L 3 to 23 12 2e 5
Silica, dissolved mg/L No data

available
No data
available

30d 30
(does not include BBID data)

TDS mg/L 97 to 295 174 825 610
TSS mg/L No data

available
No data
available

5e 5
(does not include BBID data)

Settleable solids mL/L No data
available

No data
available

<0.1 < 0.1
(does not include BBID data)

BOD mg/L No data
available

No data
available

5e 5
(does not include BBID data)

Oil and grease mg/L No data
available

No data
available

<5 <5
(does not include BBID data)

Hardness as
CaCO3

mg/L 46 46 230 169
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TABLE 7-3
Estimated BBID Raw Water Quality, DDSD Recycled Water Quality, and EAEC Cooling Tower Makeup Water Quality in Year 20

Range of Water Quality Data
BBID Raw Water a,b

Parameter Units Range Mean
DDSD Recycled

Water
Estimated EAEC Water

Quality in Year 20 c
a Data are based on monthly grab sample data collected from the Intake Channel during 1995, 1996, and 1997
(through August). (ECO:LOGIC, January 1998). Information supplemented with grab sample data collected from
Intake Channel in July 1999 (Precision Enviro-Tech Samples, July 1999)
b The water quality of BBID’s supplies is variable, depending on the time of year and background hydrology of the
Delta (i.e., dry versus wet years).
c In instances where ranges of data exist for water quality concentrations, the arithmetic average value was used to
determine the concentration for blending purposes.
d Where DDSD data was unavailable, an estimate of the constituent value was made based on typical treated
wastewater quality in the vicinity of the project.
e Predicted value based on proposed filtration system at DDSD.

7.1.4 Cooling Tower Circulating Water Quality
As described in Section 2, incoming raw or recycled water will be used as makeup to the
project’s cooling tower. The estimated water quality of recirculating cooling tower water is
dependent on the quality of incoming water. Recirculating water quality has been estimated
at steady-state conditions for each of six water balances representing various incoming
water quality(see Section 2.0). Cooling tower water quality will generally be at its highest
concentration of constituents when 100 percent recycled water service is initiated. Because
the project is based on zero discharge, there would be no impacts from direct discharge of
the circulating water. The impacts of circulating water to air quality (e.g., PM10 ) are
discussed in Section 8.1 and the potential impacts of cooling tower drift (primarily from
TDS) on biological resources are discussed in Section 8.2. A table of circulating water quality
is provided in Section 8.14. Since there is no discharge of circulating water from the site, a
more extensive discussion of circulating water quality is not included here.

7.1.5 Zero-Discharge System Water Quality
As described in Section 2.0, an onsite zero-liquid discharge treatment system will treat
cooling tower blowdown to separate pure water from the salts that are dissolved in the
incoming source water. At the end of that treatment process, a concentrated stream of
dissolved solids (brine) will be discharged into evaporation ponds where the remaining
water will be evaporated, leaving the solids in the ponds. The quality of the concentrated
brine based on a potential use of 100 percent recycled water (worst case) is estimated in
Table 8.14-3.

7.1.6 Alternatives
Several possible alternatives for the BBID raw water pipeline route and the MHCSD WWTP
recycled water pipeline route were evaluated. These alternatives are described in detail
below.

7.1.6.1 BBID Raw Water Conveyance Alternatives
Four alternative routes were considered to provide water supply to the project from BBID’s
Canal 45. These were Alternatives 3a, 3b, 3d, and 3e. As noted later in this section,
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Alternative 3c was considered early in project scoping and discounted as having potentially
more environmental impacts than the other alternatives. Figure 2.1-1 shows the BBID raw
water conveyance alternatives.

All alternatives except Alternative 3b involve installing a pump station and pipeline from
the existing BBID Canal 45 in the location of the Bruns Road crossing to convey water to the
EAEC. Alternative 3b involves using the existing canal facilities up to a point where Canal
70 crosses Mountain House Road, at which point a pump station and pipeline would be
used to convey water to the EAEC.

BBID’s normal maintenance schedule for the canals requires them to be shut down from
November through March for cleaning of aquatic weeds, other vegetation, and periodic
canal bank reshaping. To facilitate a more continuous operation of BBID’s facilities, concrete
canal lining and a water control structure will be used on those existing canals that are
incorporated into the water supply features for the EAEC. By installing canal lining, the
maintenance requirements will be significantly reduced in these sections. The water control
gate would allow dewatering of the downstream BBID facilities.

For Alternatives 3a, 3d, and 3e, the existing Canal 45 would be lined between BBID’s
existing pumps on the California Aqueduct and the new pump installation to be located on
the southeast side of the intersection of Bruns Road and Canal 45. In addition, at this
location a water level control gate would be constructed in Canal 45 immediately down-
stream of the new pump station. This structure would consist of a radial gate structure
constructed to maintain a water surface on the upstream side of the structure. The pump
station at the Bruns Road location would pump into a 24-inch buried pipeline to convey
water to the EAEC.

For Alternative 3b, the project would use the existing Canal 45 and Canal 70 to convey water
to a new pump station at Mountain House Road and Canal 70. In this alternative, all of
Canals 45 and 70 between the California Aqueduct and the pump station would be lined to
facilitate winter operations. Similar to the other three alternatives, a water control structure
would be constructed immediately downstream of the Canal 70 intersection with Mountain
House Road to allow winter dewatering of the downstream canal.

The following sections provide site-specific descriptions of each alternative route.

Alternative 3a.  This alternative involves installing a pump station in Canal 45 at the
southeast corner of the intersection of Canal 45 and Bruns Road. Approximately 2.6 miles of
24-inch pipeline would be installed north along Bruns Road and then southeast along Byron
Bethany Road to the project site.

This alternative would require longitudinal encroachment permits within Alameda County
and Contra Costa County ROWs. The route would also require private property easements
along portions of Byron Bethany Road or open-cut construction methods in the roadway to
avoid existing utility lines in the ROW.

The pipeline would cross a high-pressure oil pipeline along Byron Bethany Road and the
large box culverts that route the Delta-Mendota Canal water under Byron Bethany Road.
The tops of these box culverts are approximately 12 feet below ground surface. Therefore,
the pipeline could be installed over the culverts, avoiding the need for directional drilling
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under the canal. The crossing of the Delta-Mendota Canal would require encroachment
permits from USBR and the San Luis Delta-Mendota Water Authority. In addition, the route
would cross Mountain House Road using open-cut construction methods.

Annual pumping energy requirements would be approximately the same as for Alternative
3e (discussed later in this section).

Alternative 3b.  This alternative would use the existing Canal 45 and Canal 70 and associated
existing pump stations to transport water from the California Aqueduct to the intersection
with Mountain House Road. At the intersection of Canal 70 and Mountain House Road, a
pump station and a 3,000-foot (0.6 mile)-long pipeline would be installed to convey the
water across and then along Mountain House Road north to the EAEC. The total length of
the alternative, including the length of the canals, would be approximately 3.6 miles.

An Alameda County encroachment permit would be needed to construct the project
facilities located in the Mountain House Road ROW. The pump station would be similar to
the other alternatives. Pumping energy would be about 10 percent less than for Alternative
3e.

To facilitate the operation of this alternative in the winter, it is likely that the canals would
be lined to the pump station located at Mountain House Road. Areas adjacent to the canals
currently show wetland characteristics. These areas would be potentially subject to U.S.
Army Corps of Engineers and/or CDFG permits if any construction disturbance affected
these areas. Any alteration of the canal (including lining) would be planned within BBID’s
ROW.

The two lift stations along the canals that assist in transporting water downstream would
need to be in operation year-round with implementation of this alternative, requiring
additional energy. In addition, planned outages of these pump stations for periodic
maintenance would need to be coordinated with the EAEC needs.

Alternative 3c.  Alternative 3c was considered early in project scoping and discounted as
having potentially more environmental impacts than the alternatives presented here.

Alternative 3d.  Similar to Alternative 3a and Alternative 3e, this alternative would require
lining Canal 45 from the California Aqueduct to the new pump station at Canal 45 and
Bruns Road. At this location, the water control structure would also be constructed to allow
downstream dewatering of the BBID facilities.

Alternative 3d would require 2.4 miles of 24-inch pipeline between the pump station and
the generating facility. The pipeline would be installed south along Bruns Road for
approximately 0.5 mile, then along an existing gravel road (used by BBID) east to the Delta-
Mendota Canal, and then north to Byron Bethany Road. The pipeline would then be
installed south along Byron Bethany Road and cross Mountain House Road to reach the
project site.

Similar to Alternative 3a and Alternative 3e, this alternative would require longitudinal
encroachment permits in Alameda County and Contra Costa County ROWs; some of the
ROW along the gravel road would need to be obtained from private landowners. Crossing
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the Delta-Mendota Canal would require encroachment permits from USBR and the San Luis
Delta-Mendota Water Authority.

The alternative would require open-cutting across Mountain House Road. The pipeline
would cross one high-pressure oil pipeline, Canal 45 along the gravel road, and large box
culverts that route the Delta-Mendota Canal water under Byron Bethany Road.

Energy requirements would be approximately the same as for Alternative 3e.

Alternative 3e (Preferred Alternative).  Alternative 3e is similar to the route associated with
Alternative 3d, with the exception that Alternative 3e would proceed along the gravel road
and cross under the Delta-Mendota Canal directly west of the project site. From this
location, the pipeline would proceed directly to the EAEC. The total length of the pipeline
for this alternative is 2.1 miles.

The crossing of the Delta-Mendota Canal would be done using horizontal directional
drilling methods. This alternative would not cross the high-pressure oil pipeline along
Byron Bethany Road and the large box culverts that route the Delta-Mendota Canal water
under Byron Bethany Road.

As noted previously, the annual energy use for this preferred alternative is approximately
600,000 kWh/yr.

7.1.6.2 Conveyance of MHCSD WWTP Recycled Water Alternatives
Two alternatives to convey water from the MHCSD WWTP to the project are presented in
this section. Both alternatives include installing a 24-inch pipeline and a pump station
adjacent to the future MHCSD WWTP. The pump station for either alternative would be as
described above in Section 7.1.2, Recycled Water Supply. The availability of recycled water
from the MHCSD WWTP for these alternatives will be based on further discussions between
BBID and MHCSD. As the area’s water purveyor, BBID would be responsible for
distribution of the recycled water.

The pipeline in each alternative would cross two existing creek beds and the Union Pacific
Railroad (UPRR) along Byron Bethany Road where there are high-pressure oil pipelines.
Each alternative would require trenchless construction methods for portions of the
alignment. The pipelines could also be used to carry recycled water to customers other than
EAEC in the BBID service area. The use of that water, and the facilities needed to pump it,
would be subject to agreements between BBID, EAEC and possibly other BBID customers
and would involve cost sharing agreements between BBID and MHCSD as well.  

Alternative 4a.  This alternative would be designed to provide a supply of at least 350 AF per
month directly to the project. The pump station would be sized as discussed above in
Section 7.1.2, Recycled Water Supply. This alternative would include approximately
4.3 miles of 24-inch pipeline installed from the site of the future MHCSD WWTP, west along
Bethany Road, northwest along Byron Bethany Road, and west on Kelso Road to the project
site. (The alignment along Kelso Road would be in accordance with the final configuration
of Kelso Road, as determined by MHCSD.) This alternative will require longitudinal
encroachment permits in Alameda County and San Joaquin County ROWs.
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Alternative 4b (Preferred Alternative).  Similar to Alternative 4a, the preferred alternative
would provide a supply of 350 AF per month directly to the project site. The pump station
would be sized as discussed above in Section 7.1.2, Recycled Water Supply. This alternative
would include approximately 4.6 miles of 24-inch pipeline installed from the site of the
future MHCSD wastewater treatment plant, west along Bethany Road, and then northwest
along Byron Bethany Road to the project site. This alternative will also require longitudinal
encroachment permits in Alameda County and San Joaquin County ROWs.

7.1.6.3 Selection Criteria and Alternatives Analysis
The proposed and alternative pipeline routes were evaluated based on institutional factors
(e.g., ease of obtaining ROW, public agency support, required permits, etc.); engineering/
construction feasibility; length of the pipeline/cost; and potential environmental impacts.
Engineering/construction feasibility is an assessment of whether the pipeline can be physi-
cally placed along a given route. Length of pipeline is important because pressure drop,
cost, and potential environmental impacts are typically functions of the pipeline length.
Table 7-4 provides a summary of how each alternative rates against the selection criteria.

TABLE 7-4
Comparison Summary of Alternatives

BBID Raw Water
Conveyance Alternatives

MHCSD WWTP
Recycled Water

Conveyance
Alternatives

Criteria 3a 3b 3d 3e 4a 4b
Institutional Factors ◐ ● ◐ ◐ ◐ ◐
Engineering/
Construction Feasibility ◌ ◌ ◌ ◐ ◌ ◌
Length of Pipeline ◌ ◌ ◌ ◌ ◌ ◌
Environmental Factors ◌ ● ◌ ◌ ◌ ◌

Legend

● Potential for impacts is SIGNIFICANT

◐ Potential for impacts is LESS THAN SIGNIFICANT but poses SLIGHTLY GREATER challenges
than other alternatives

◌ Potential for impacts is LESS THAN SIGNIFICANT

Institutional Factors.  For each of the BBID water conveyance alternatives, county
encroachment permits would be required. Alternatives 3a, 3d, and 3e would require
encroachment permits from USBR and the San Luis Delta-Mendota Water Authority when
crossing the Delta-Mendota Canal. Preliminary meetings with USBR and the San Luis Delta-
Mendota Water Authority indicate that all these routes and contemplated canal crossings
are feasible. Alternatives 3d and 3e would require a private easement along the gravel road;
Alternative 3a could also require private easements if open-cutting the roadways is not a
favorable option. A Contra Costa County building permit would also be needed to build the
pump station for Alternatives 3a, 3d, and 3e. An Alameda County building permit would be
needed to build the pump station for Alternative 3b. For Alternative 3b, lining and
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widening Canal 70 could be necessary to install the pump station, potentially disturbing
areas adjacent to the canals that show wetland characteristics from canal seepage. These
areas could be subject to U.S. Army Corps of Engineers and/or CDFG permits.

As with the BBID water conveyance alternatives, both of the MHCSD WWTP water
conveyance alternatives would require county encroachment permits. The MHCSD WWTP
water conveyance alternatives would also require UPRR encroachment permits. Although
the routes would cross two existing creek beds, trenchless technology may be employed at
the creek beds to avoid biological impacts and the need to acquire U.S. Army Corps of
Engineers and/or CDFG permits. Consultation, however, with both agencies would be
conducted. Alternative 4a would require consultation with the MHCSD to determine the
final configuration of Kelso Road.

Engineering/Construction Feasibility.  Alternatives 3d and 3e would cross one high-pressure
pipeline and Canal 45. Alternative 3d would also cross over the box culverts at the Delta-
Mendota Canal along Byron Bethany Road. Alternative 3e would require directional drilling
under the Delta-Mendota Canal. Alternative 3a would involve similar construction methods
as Alternative 3d; however, Alternative 3a would involve additional roadway cutting unless
private easements are acquired.

Both of the MHCSD WWTP alternatives would generally follow the same route and would
involve similar construction methods.

Length of Pipeline.  The longest BBID raw water pipeline is associated with Alternative 3a,
which is 2.6 miles long. Apart from Alternative 3b, the preferred route (Alternative 3e) is the
shortest at 2.1 miles long. Alternative 3d is 2.4 miles long. The pipeline associated with
Alternative 3b would be relatively short, but would potentially require additional canal
improvements.

Alternative 4b is the preferred alternative at 4.6 miles long. Although Alternative 4a is
shorter (4.3 miles) the pipeline route that follows Byron Bethany Road would provide for
long-term flexibility to BBID in delivering recycled water to other users in future.

Environmental Factors.  Each of the pipeline routes pass primarily through agricultural land
or land that is already disturbed, either by a roadway or a railway. Potential environmental
impacts from pipeline construction would be to biological, cultural/paleontological, or
traffic and transportation resources. The proposed routes were surveyed for biological and
cultural/paleontological impacts. Potential impacts from the proposed routes are discussed
in other sections of this document, and potential impacts from the alternative routes are
presented in Section 9.0, Alternatives. The routes that involve creek bed crossings could
result in more significant biological and hydrological resources impacts; using trenchless
technology, however, would mitigate these impacts. Alternative 3b could involve the
widening or lining of Canals 45 and 70, potentially resulting in significant biological and
hydrological resources impacts. Similarly, the routes that involve construction along Byron
Bethany Road could result in significant traffic impacts because of the traffic volumes on
that roadway; acquiring private easements along the road, however, would avoid these
impacts.



RDD\010450002.DOC\FORMERLY (WRG224.DOC)-EAST ALTAMONT 7-13

7.1.7 Construction Practices
Given the diameter of the proposed pipelines, welded steel, ductile iron, concrete cylinder
pipe with pretensioned steel, high-density polyethylene, or PVC pipe could be used.
Construction of the pipelines is anticipated to be accomplished using conventional
pipelaying methods—open cut construction wherever possible, with “trenchless
technologies,” such as bore and jack, microtunnelling, or directional drilling, possibly used
for crossing specific features such as rivers and creeks, highways, railroads, or other major
infrastructure.

Paving equipment would be used to replace the pavement removed as part of the pipeline
construction. The construction labor needed to complete this project is discussed in
Section 8.8, Socioeconomics.

The width of the construction work area will be approximately as follows:

• Diameter of pipe – 24 inches

• Width of trench – 4 feet

• Width of permanent easement width – 15 to 20 feet

• Width of typical construction easement – 25 to 50 feet (maximum width of “impact” area
could be 70 feet.)

Construction of the pipelines is expected to begin about 6 to 8 months following the start of
construction of the project. The first several months would be used to acquire materials and
to mobilize for construction. Total construction time is expected to be 6 to 8 months.

7.2 Domestic Use Water
Since a portion of the water conveyed to EAEC for cooling could be recycled water, it would
not be suitable for domestic use. The domestic water demand is estimated to be approxi-
mately 1.9 AF per year for up to 40 employees maximum. To meet this small demand, either
a domestic water supply pipeline would be constructed to supply water from the adjacent
federal facility or a well and treatment system would be installed onsite to be used
exclusively for domestic uses. The 1995 BBID Groundwater Management Plan (management
plan) reported that an established groundwater monitoring program is not in place in the
vicinity of the project site; it is, therefore, difficult to assess the existing groundwater quality
of the area. The management plan, however, indicated that water quality in the area is poor.
Total dissolved solids (TDS) exceed 1,500 mg/L, chlorides exceed 250 mg/L, and the
groundwater is high in boron. The management plan does not specify the depth to which
these data correspond. The management plan reports that most domestic wells tap the
shallower fan deposits (less than 200 feet) and the better-producing wells tap the deeper
Tulare deposit sands (200 to 600 feet). Most homes in the area are reported to use bottled
water for drinking.

The required production rate for the onsite well would be supplied by one four-inch
submersible pump in a six-inch PVC well with a pressurized water storage tank. The pump
would automatically cycle on and off to maintain pressure in this tank. The maximum
production for the pump would be at a rate of approximately 30 gallons per minute for
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30 minutes. Otherwise, the pump would be shut off. It is unlikely that this low pumping
rate would affect the production capacity or water quality of other wells in the vicinity of
the project well. The nearest existing well is a private domestic well located approximately
one-quarter mile southwest of the project site.

The total depth of the well would be over 300 feet with a 50-foot screen; depth to water is
approximately 4 feet. The well would be located upgradient from the plant’s septic system.
Exploratory drilling would need to be conducted onsite because little hydrogeologic data
exists for the area. A test well would be drilled and lithologically sampled to a depth of
500 feet. An aquifer test would be conducted at the test well to determine the local aquifer
properties and estimate the well’s potential yield. The well would also be sampled to
determine the type of treatment system necessary to bring the well water to drinking water
quality. Based on the results of these field tests, the final well design would be developed.

As an alternative to using onsite groundwater for domestic purposes, obtaining domestic
water from the local domestic water treatment plant which serves Western and the other
federal and state facilities in the area will be pursued. The tank for this facility is located
approximately 1,500 feet north of Kelso Road, just west of the Delta-Mendota Canal. This
option would require a 2-inch to 4-inch pipeline that would run south to Kelso Road, east on
Kelso, then north on Mountain House Road to the project site.

7.3 Process Makeup Water
During average operating conditions, blowdown water from the cooling towers would be
treated onsite to provide process makeup water. During peak operating conditions, a
portion of the incoming raw water supply would be allocated to process makeup water.
Details of the plant water cycle and process makeup water treatment are discussed in
Section 2.0, Project Description.
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	HRSG and Auxiliary Boiler Blowdown.  HRSG blowdown will consist of boiler water discharged from the HRSG steam drums to control the concentration of dissolved solids and silica within acceptable ranges. Boiler blowdown will be discharged to flash tanks w

	Solid Wastes
	Hazardous Wastes

	Management of Hazardous Materials
	Emission Control and Monitoring
	NOx Emission Control
	Carbon Monoxide
	Particulate Emission Control
	Continuous Emission Monitoring

	Fire Protection
	Plant Auxiliaries
	Lighting
	Grounding
	Distributed Control System
	Cathodic Protection
	Freeze Protection
	Service Air
	Instrument Air

	Interconnect to Electrical Grid
	Project Construction
	Generating Facility Operation

	Facility Safety Design
	Natural Hazards
	Emergency Systems and Safety Precautions
	Fire Protection Systems
	Onsite Fire Protection Systems.  The fire protection systems are designed to protect personnel and limit property loss and plant downtime from fire or explosion. The project will have the following fire protection systems.
	FM 200 Fire Protection System.  This system protects the combustion turbine, generator, and accessory equipment compartments from fire. The system will have fire detection sensors in all compartments. Actuating one sensor will provide a high˚temperature
	Transformer Deluge Spray System.  This system provides fire suppression for the generator transformers and auxiliary power transformers in the event of a fire. The deluge systems are fed by the plant underground fire water system.
	Steam Turbine Bearing Preaction Water Spray System.  This system provides suppression for the steam turbine bearing in the event of fire. The preaction system is fed by the plant underground fire water system.
	Steam Turbine Lube Oil Areas Water Spray System.  This system provides suppression for the steam turbine area lube oil piping and lube oil storage.
	Fire Hydrants/Hose Stations.  This system will supplement the plant fire protection system. Water will be supplied from the plant underground fire water/domestic water system.
	Fire Extinguisher.  The plant Administrative/Maintenance Building, water treatment facility, and other structures will be equipped with portable fire extinguishers as required by the local fire department.
	Local Fire Protection Services.  In the event of a major fire, the plant personnel will be able to call upon the Alameda County Fire Department for assistance. The Hazardous Materials Risk Management Plan (see Section 8.12, Hazardous Materials Handling)


	Personnel Safety Program


	Facility Reliability
	Facility Availability
	Redundancy of Critical Components
	Combined˚cycle Power Block
	CTG Subsystems.  The combustion turbine subsystems include the combustion turbine, inlet air filtration and fogging system, generator and excitation systems, and turbine control and instrumentation. The combustion turbine will produce thermal energy thro
	Steam Generation Subsystems.  The steam generation subsystems consists of the HRSG, auxiliary boiler, and blowdown systems. The HRSG system provides for the transfer of heat from the exhaust gas of a combustion turbine and from supplemental combustion of
	STG Subsystems.  The steam turbine converts the thermal energy in the main steam to mechanical energy to drive the STG. The basic subsystems include the steam turbine and auxiliary systems, turbine lube oil system, and generator/exciter system.

	DCS
	Boiler Feedwater System
	Condensate System
	Demineralized Water System
	Power Cycle Makeup and Storage
	Circulating Water System
	Closed˚cycle Cooling Water System
	Compressed Air

	Fuel Availability
	Water Availability
	Project Quality Control
	Project Stages
	Conceptual Design Criteria.  Activities such as definition of requirements and engineering analyses.
	Detail Design.  Activities such as the preparation of calculations, drawings, and lists needed to describe, illustrate, or define systems, structures, or components.
	Procurement Specification Preparation.  Activities necessary to compile and document the contractual, technical, and quality provisions for procurement specifications for plant systems, components, or services.
	Manufacturer’s Control and Surveillance.  Activities necessary to ensure that the manufacturers conform to the provisions of the procurement specifications.
	Manufacturer Data Review.  Activities required to review manufacturers’ drawings, data, instructions, procedures, plans, and other documents to ensure coordination of plant systems and components, and conformance to procurement specifications.
	Receipt Inspection.  Inspection and review of product at the time of delivery to the construction site.
	Construction/Installation.  Inspection and review of storage, installation, cleaning, and initial testing of systems or components at the facility.
	System/Component Testing.  Actual operation of generating facility components in a system in a controlled manner to ensure that the performance of systems and components conform to specified requirements.
	Plant Operation.  The actual operation of the generating facility system.

	Quality Control Records


	Laws, Ordinances, Regulations, and Standards
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	Proposed Transmission Interconnection Alternatives
	Alternative 1b—Looping the Tracy-Westley 230-kV line (MID/TID) into Tracy€B (Different ROW Alignment)
	Preliminary Transmission Interconnection Alternatives
	Potential Alternative 1 - Express Connection to Tracy€A
	Potential Alternative 2 – Looping the Tracy-Hurley 230˚kV Transmission Lines into Tracy B
	Potential Alternative 3 – Looping One Circuit Each of the Double˚Circuit Tracy˚Tesla and Tracy to Wesley 230˚kV Transmission Lines into the EAEC
	Potential Alternative 4 - Interconnection at 500-kV: Interconnect to the Existing Tracy-Tesla, Tracy-Los Banos 500˚kV Transmission Line or the Tracy-Olinda 500˚kV Transmission Line
	Potential Alternative 5 – Looping the Tracy-Westley 230˚kV (MID/TID) into Tracy€B (Different ROW Alignment)

	Interconnection System Impact Study
	Transmission Line Safety and Nuisances
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	Electrical Effects
	Electric and Magnetic Fields
	Audible Noise
	EMF and Audible Noise Assumptions
	EMF Calculations.  EMFs were calculated at one meter above flat terrain using ENVIRO, a TL Workstation (TLW) program developed by the Electric Power Research Institute. Measurements for electric and magnetic fields at one meter above the ground surface i
	Results of EMF and Audible Noise Calculations.
	Electric Field and Audible Noise.  Line voltage and arrangement of the phases determine the electric field. The proposed configuration for the interconnection does not change either the voltage or the phasing of the existing line to the west of the tap p

	Transmission Line EMF Reduction.  While the State of California does not set a statutory limit for electric and magnetic field levels, the CPUC, which regulates electric transmission lines, mandates EMF reduction as a practicable design criterion for new
	Conclusion on EMF and Audible Noise.  In conclusion, there is no change to the existing lines’ electric field or audible noise levels as there is no change to the voltage or line configurations. There is a local increase, though, of magnetic field levels
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	Water Supply
	Cooling Water
	BBID Raw Water Supply
	Proposed Raw Water Pump Station Facility
	Alternative Raw Water Pipelines

	MHCSD WWTP Recycled Water Supply
	Cooling Water Quality
	Cooling Tower Circulating Water Quality
	Zero˚Discharge System Water Quality
	Alternatives
	BBID Raw Water Conveyance Alternatives
	Alternative 3a.  This alternative involves installing a pump station in Canal 45 at the southeast corner of the intersection of Canal 45 and Bruns Road. Approximately 2.6 miles of 24-inch pipeline would be installed north along Bruns Road and then southe
	Alternative 3b.  This alternative would use the existing Canal 45 and Canal 70 and associated existing pump stations to transport water from the California Aqueduct to the intersection with Mountain House Road. At the intersection of Canal 70 and Mountai
	Alternative 3c.  Alternative 3c was considered early in project scoping and discounted as having potentially more environmental impacts than the alternatives presented here.
	Alternative 3d.  Similar to Alternative 3a and Alternative 3e, this alternative would require lining Canal 45 from the California Aqueduct to the new pump station at Canal 45 and Bruns Road. At this location, the water control structure would also be con
	Alternative 3e (Preferred Alternative).  Alternative 3e is similar to the route associated with Alternative 3d, with the exception that Alternative 3e would proceed along the gravel road and cross under the Delta-Mendota Canal directly west of the projec

	Conveyance of MHCSD WWTP Recycled Water Alternatives
	Alternative 4a.  This alternative would be designed to provide a supply of at least 350 AF per month directly to the project. The pump station would be sized as discussed above in Section 7.1.2, Recycled Water Supply. This alternative would include appro
	Alternative 4b (Preferred Alternative).  Similar to Alternative 4a, the preferred alternative would provide a supply of 350€AF per month directly to the project site. The pump station would be sized as discussed above in Section 7.1.2, Recycled Water Sup

	Selection Criteria and Alternatives Analysis
	Institutional Factors.  For each of the BBID water conveyance alternatives, county encroachment permits would be required. Alternatives 3a, 3d, and 3e would require encroachment permits from USBR and the San Luis Delta-Mendota Water Authority when crossi
	Engineering/Construction Feasibility.  Alternatives 3d and 3e would cross one high-pressure pipeline and Canal 45. Alternative 3d would also cross over the box culverts at the Delta-Mendota Canal along Byron Bethany Road. Alternative 3e would require dir
	Length of Pipeline.  The longest BBID raw water pipeline is associated with Alternative 3a, which is 2.6€miles long. Apart from Alternative 3b, the preferred route (Alternative 3e) is the shortest at 2.1 miles long. Alternative€3d is 2.4 miles long. The
	Environmental Factors.  Each of the pipeline routes pass primarily through agricultural land or land that is already disturbed, either by a roadway or a railway. Potential environmental impacts from pipeline construction would be to biological, cultural/
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	Air Quality
	Air Quality Setting
	Geography and Topography
	Climate and Meteorology

	Existing Air Quality and Overview of Standards and Health Effects
	Criteria Pollutants and Air Quality Trends
	Ozone
	Nitrogen Dioxide
	Carbon Monoxide
	Sulfur Dioxide
	Respirable Particulate Matter (PM10)
	Airborne Lead

	Affected Environment
	Laws, Ordinances, Regulations, and Standards
	Federal.
	Prevention of Significant Deterioration Program.
	New Source Review.
	Acid Rain Program.
	Title V Operating Permits Program.
	National Standards of Performance for New Stationary Source.
	National Emission Standards for Hazardous Air Pollutants.

	State.
	Nuisance Regulation.
	Toxic “Hot Spots” Act.
	CEC and CARB Memorandum of Understanding.

	Local.
	District Regulations and Policies.


	Conformance of Facility
	Federal and Bay Area Air Quality Management District Prevention of Significant Deterioration Program.  USEPA has promulgated PSD regulations for areas that are in compliance with national ambient air quality standards (40 CFR 52.21). The PSD program allo
	Federal New Source Performance Standards.  The Standards of Performance for New Stationary Sources are source-specific federal regulations, limiting the allowable emissions of criteria pollutants (i.e., those that have a national ambient air quality stan
	National Emissions Standards for Hazardous Air Pollutants.  The National Emissions Standards for Hazardous Air Pollutants (NESHAPs) are either source-specific or pollutant-specific regulations, limiting the allowable emissions of hazardous air pollutants
	Federal Clean Air Act Amendments of 1990.  In November 1990, substantial revisions and updates to the federal Clean Air Act were signed into law. This complex enactment addresses a number of areas that could be relevant to EAEC, such as State Implementat
	Title IV - Acid Deposition Control.  This title requires the reduction of emissions of acidic compounds and their precursors (42€USC §7651 et seq.). The principal source of these compounds is the combustion of fossil fuels. Other requirements include mon
	Title V - Operating Permits.  This title establishes a comprehensive operating permit program for major stationary sources (42 USC §7661 et seq.). Under the Title V program, a single permit that includes a listing of all the stationary sources, applicabl

	California Clean Air Act.  AB 2595, the California Clean Air Act (Act), was enacted by the California Legislature and became law in January 1989. The Act requires the local air pollution control districts to attain and maintain both the federal and state
	BAAQMD New Source Review Requirements.  BAAQMD Regulation 2, Rule 2, New Source Review, requires that a pre-construction review be conducted for all proposed new or modified sources of air pollution. New Source Review contains three principal elements:
	Risk Management Policy.  The District has developed a procedure for reviewing permit applications for projects that will emit compounds that may result in health impacts. The procedure requires comparing the potential emissions of toxic air contaminants
	Other BAAQMD Regulatory Requirements.  As required by the federal Clean Air Act and the California Clean Air Act, plans that demonstrate attainment must be developed for those areas that have not attained the national and state air quality standards (42
	Regulation 1-301 - Public Nuisance.  Prohibits emissions in quantities that adversely affect public health, other businesses, or property.
	Regulation 6 - Particulate Matter and Visible Emissions.  Limits the visible emissions from the project to no darker than No. 1 when compared to a Ringelmann Chart for a period or periods aggregating more than 3 minutes in any hour. Opacity is limited to
	Regulation 7 - Odorous Substances.  Limits emission concentrations of dimethylsulfide, ammonia, mercaptan, phenols, and trimethylamine. This regulation becomes applicable upon confirmation of 10 or more odor complaints from the public within a 90-day per
	Regulation 9, Rule 1 - Sulfur Dioxide.  Limits stationary source emissions of sulfur dioxide to less than 300 ppm. In addition, the rule restricts sulfur dioxide emissions that will result in ground-level concentrations in excess of 0.5 ppm continuously
	Regulation 9, Rule 2 - Hydrogen Sulfide.  Limits the emission of hydrogen sulfide during any 24-hour period in such quantities that result in ground-level hydrogen sulfide concentrations in excess of 0.06 ppm averaged over 3 consecutive minutes or 0.03 p
	Regulation 9, Rule 3 - Nitrogen Oxides From Heat Transfer Operations.  Limits emissions of nitrogen oxides from new or modified heat transfer operations to less than 125 ppm.
	Regulation 9, Rule 9 - Nitrogen Oxides from Stationary Gas Turbines.  Limits emissions of nitrogen oxides from gas turbines during baseload operations to less than 9 ppmv corrected to 15 percent oxygen.
	Regulation 11, Rule 10 - Hexavalent Chromium Emissions From Cooling Towers.  Limits hexavalent chromium emissions from cooling towers by eliminating the use of chromium-based chemicals.

	BAAQMD New Source Performance Standards.  Regulation 10 (40 CFR 60 Subpart GG) - Standards of Performance for Stationary Gas Turbines. The BAAQMD has adopted by reference the federal New Source Performance Standard (NSPS) for stationary gas turbines. Thi
	BAAQMD Hazardous Air Pollutants.  EPA is in the process of establishing a NESHAP for gas turbines. This regulation will apply to new or modified major sources of HAPs (as listed in Section 112 of the Clean Air Act). Because the HAP emissions for the proj
	BAAQMD Title IV and Title V Programs.
	BAAQMD Regulation 2, Rule 6 - Major Facility Review.  This rule implements the operating permit requirements of Title V of the federal Clean Air Act. The rule applies to major facilities, Phase II acid rain facilities, subject solid waste incinerator fac



	Environmental Impacts
	Overview of the Analytical Approach to Estimating Facility Impacts
	Facility Emissions.  The proposed project will be a new source. As discussed in Section 2, the new equipment will consist of three General Electric 7251 (7FB) combustion turbines (or equivalent), rated at 200€MW (nominal net, at site design conditions);


	a
	
	
	Criteria Pollutant Emissions.  The gas turbine, duct burner, and auxiliary boiler emission rates have been estimated from vendor data, EAEC design criteria, and established emission calculation procedures. The emission rates for the combustion turbines a
	Noncriteria Pollutant Emissions.  Noncriteria pollutants are compounds that have been identified as pollutants that pose a significant health hazard. Nine of these pollutants are regulated under the federal New Source Review program: lead, asbestos, bery

	Air Quality Impact Analysis.
	Air Quality Modeling Methodology.  An assessment of impacts from EAEC on ambient air quality has been conducted using USEPA-approved air quality dispersion models. These models are based on various mathematical descriptions of atmospheric diffusion and d
	Screening Procedures.  To ensure the impacts analyzed were for maximum emission levels and worst-case dispersion conditions, a screening procedure was used to determine the inputs to the impact modeling. The screening procedure analyzed the turbine opera
	Refined Air Quality Impact Analysis.  The operating conditions and emission rates used to model EAEC are summarized in Table€8.1-23. As discussed above, the turbine stack parameters for Case M were used in modeling the impacts for all except 24-hour aver
	Specialized Modeling Analyses.
	Preconstruction Monitoring.  To ensure that the impacts from EAEC will not cause or contribute to a violation of an ambient air quality standard or an exceedance of a PSD increment, an analysis of the existing air quality in the area of EAEC is necessary
	Results of the Ambient Air Quality Modeling Analyses.  The maximum facility impacts calculated from each of the modeling analyses described above are summarized in Table 8.1-26 below. The highest 1-hour average CO impacts are expected during turbine star
	Impacts During Turbine Commissioning.  As discussed above, there are two potential scenarios under which NO2 impacts could be higher than under other operating conditions already evaluated.
	Ambient Air Quality Impacts.  To determine a project’s air quality impacts, the modeled concentrations are added to the maximum background ambient air concentrations and then compared to the applicable ambient air quality standards. The modeled concentra
	PSD Increment Consumption.  The Prevention of Significant Deterioration (PSD) program was established to allow emission increases (increments of consumption) that do not result in significant deterioration of ambient air quality in areas where criteria p


	Screening Health Risk Assessment
	Visibility Screening Analysis
	Emissions.  As stated earlier, the combustion sources at the proposed project will utilize advanced NOx control technology and natural gas fuel to achieve very low emission rates. Emissions from the project include NOx, SO2, and PM10, all of which have t
	Impacts.  The maximum 24-hour visibility impact was generated by taking the maximum 24-hour average modeled concentration at each receptor, regardless of the season in which it occurred, and assigning it to represent the visibility impact at Point Reyes
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	Biological Resources
	Affected Environment
	Habitat
	Agricultural.  The project site is dominated by agricultural uses, consisting of primarily oat-hay in the north end and a dense crop of alfalfa, tomatoes, or lima beans (depending on the season) on the southern half. In addition to cultivated crops, the
	Annual Grassland.  Annual grassland and ruderal vegetation are present along roadways and the uncultivated areas immediately adjacent to an irrigation ditch running along the east side of the project site. Annual grassland is characterized by introduced
	Alkaline Meadow.  Alkaline meadow as described by Holland (1989) occurs sporadically in the Central Valley where shallow water table, hardpan clay soils, or saline waters intrude on surface growth. It looks superficially like annual grassland, but has mo
	Emergent Marsh and Irrigation Ditches.  The project site is bordered on the east side by an irrigation ditch that runs north to south. The whole length of the irrigation ditch, with the possible exception of the extreme north end, appears to be periodica
	Riparian Shrub Communities.  Riparian shrub communities occur in a few places in the project vicinity, although none is present on the project site. Where Mountain House Creek and an unnamed drainage cross Byron Bethany Road from southwest to northeast,
	Industrial, Landscape, and Urban.  A residential compound is present at the southwest corner of the 174˚acre property, surrounded by landscape trees (Australian pine [Casuarina equisitefolia]), and the project site is surrounded on three sides by 2-lane

	Wildlife
	Sensitive Species
	Plants.  Searches of the CNDDB and the CNPS Electronic Inventory (CNPS, 1994-2000) were performed for the Clifton Court Forebay, 7.5-minute United States Geological Survey quadrangle, as well as the surrounding eight quadrangle maps. A total of 28 specia
	Animals.  Two federally listed species (San Joaquin kit fox and California Red-legged frog), one state-listed species (Swainson’s hawk), and seven proposed candidate, protected, or species of concern may occur on the project site and along project linear

	Jurisdictional Wetlands and Waters of the United States
	Recreational and Commercial Opportunities
	Biological Resources of Project Linears
	Water Supply Lines.  There are three water supply linears to provide domestic, process makeup, and recycled water (when available) to the project site.
	Gas Lines.  Natural gas supply to the plant would be conveyed via buried pipeline between the project site and PG&E’s main line, located approximately 1.5 miles west of the project. The proposed alignments cross primarily open agricultural fields, used f
	Transmission Lines.  Power from the new plant would be conveyed to the adjacent Tracy substation via an extension of the 230˚kV lines that run south of Kelso Road, south of the project site. The connection would consist of approximately eight towers, wit


	Environmental Consequences
	Generating Facility Site
	Construction Impacts.  Construction of the proposed generating facility would result in the following permanent and temporary impacts to biological resources on the 55-acre project site:
	Permanent Impacts from Construction of the Project Site, Access Road, and Landscape Corridor.
	Vegetation.  Construction of the project site would result in the permanent loss of up to 55€acres of agricultural field habitat. This habitat type is regionally common, and the loss of 55€acres would not be considered individually significant. However,
	Wildlife.  Construction could displace wildlife species that forage in and near the agri˜cultural fields, including long-billed curlews, raptors, and small mammals. The area could also be used by resident raptors such as burrowing owl, red-tailed hawk, w
	Special-Status Species.  No threatened or endangered plants or animals were observed on the project site. However, habitat is suitable on the project site to support temporal use by San Joaquin kit fox, red-legged frog, Swainson’s hawk, migratory birds,

	Temporary Impacts from the Construction Laydown Area, Natural Gas, and Water Supply Lines.  Temporary impacts during construction include disturbance to soils and vegetation from construction of: (1) an equipment laydown area; and (2) trenches for gas su

	Impacts of Water Supply, Natural Gas, and Electric Transmission Lines.  For project linears, the temporary construction and laydown area would remain along the 25- to 75-foot construction right-of-way during the course of construction. The laydown area w
	
	Water Supply Line. The following sections describe potential impacts to biological resources from construction of the proposed water supply pipelines.
	Natural Gas Supply Line.  The following sections describe potential impacts to biological resources from construction of the natural gas pipeline.
	Electric Transmission Line.




	Proposed Mitigation Measures
	Overall Project Construction
	Special Biological Resources
	San Joaquin Kit Fox:
	California Red-legged Frog:
	Swainson’s Hawk:
	Burrowing Owl:
	Foraging Raptors, Herons, Egrets, and Waterbirds:

	Construction Impacts
	Operation Impacts
	Cooling Tower Drift.  Cooling tower drift is the fine mist of water droplets that escapes the cooling tower and is emitted into the atmosphere. The proposed project would require a 19˚cell mechanical-draft cooling tower unit to disperse waste heat from t
	HRSG Emissions.  Air emissions from the two HRSG stacks include NOx, sulfur oxides (SOx), and PM10. Nitrogen oxide gases (NO, NO2) convert to nitrate particulates in a form that is suitable for uptake by most plants. Increased nitrate availability could
	Cooling Tower Effluent.  Cooling tower effluent (blowdown) is the water that is discharged after it has cycled through the cooling towers. The EAEC discharge will concentrate particulates that produce calcium salts, thereby increasing the salinity of the
	Avian Collisions.  Bird collisions with HRSG stacks occur when the birds are unable to see the stacks during fog and rain events or during migration when they typically fly at night. Factors that affect the risk of collision include weather conditions, b
	Noise and Lights from Plant Operations.  Agriculture uses surround the EAEC site. Operation of the plant would produce some noise as described in Section 8.5. Noise and construction activities could temporarily prevent wildlife from foraging and nesting
	Maintenance Impacts.  Maintenance activities on the EAEC site include keeping vegetation clear of the fenceline for fire control. An area approximately 10 feet wide around the fenceline will be kept mowed.
	Decommissioning Impacts.  Decommissioning of the EAEC and supporting facilities could return grassland and agricultural lands to the area, depending on the LORS existing at that time. This could increase habitat for raptors and other wildlife. However, i

	Proposed Mitigation for EAEC Linear Corridors
	Natural Gas and Water Supply Pipelines.
	Construction Impacts.  Construction of the natural gas pipeline would result in temporary impacts to biological resources within portions of the construction corridor. Measures previously identified for project construction would apply similarly to proje
	Vegetation.  Vegetation would be removed in the course of trenching along the pipeline. Most of the habitat disturbed would be annual grassland and weeds occurring along roadsides, but some agricultural fields could also be trenched. After construction,
	Wildlife.  Impacts to wildlife from linear corridor construction would be mitigated through the measures specified above, including pre-construction surveys, avoidance, and restoration. After mitigation, the habitat should provide the same support of wil
	Special˚Status Species.  Impacts to special˚status species from linear corridor construction would be mitigated through the measures specified above, including pre-construction surveys, avoidance, and restoration. After mitigation, the habitat should pro




	Cumulative Impacts
	Laws, Ordinances, Regulations, and Standards
	Permits and Permitting Schedule
	Natural Resource Agency Contacts
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	Cultural Resources
	Affected Environment
	Natural Environment
	Prehistoric Background
	Ethnographic Background
	Historical Background
	Spanish Period.  Spain claimed Alta California from 1542 when Cabrillo made his voyage. In the mid˚1700s, the Spanish established defensive settlements along coastal Alta California to deter encroachment from Russian and British interests. An army garris
	Mexican Period.  During the Mexican Period (1822 to 1846) and into the American Period, the project area was situated partially within Rancho El Pescadero). As explained by Bramlette, et al. (1991:0-10), the newly-created Mexican government had to deal w
	American Period.  As explained by Fong et al. (1991:5-6), throughout the Spanish and Mexican Periods, land was abundant and settlers were few in number and land had minimal value. It was not until the American takeover of California in 1846 that land was

	Resources Inventory
	Archival Research.  CH2M HILL conducted a record search at both the Northwest Information Center of the California Historical Resources Information System (CHRIS) at Sonoma State University in Rohnert Park (File No. 00-891) for Alameda and Contra Costa c
	Archaeological Site CA-ALA-456.  This site is a rockshelter (small cave) in a sandstone outcrop that exhibits a fire-blackened ceiling and is associated with at least four bedrock mortar holes. The site was subject to some preliminary site testing (see H
	Cultural Resource P-39-000145 (CA-SJO-7).  According to the archaeological site record form, CA-SJO-7 was first recorded by Gordon W. Hewes on May 31, 1939. The site is described as a burial mound in a now leveled field. Flexed (posture) burials and obsi
	Cultural Resource P-39-000146 (CA-SJO-8).  According to the archaeological site record form, CA-SJO-8 was first recorded by Gordon W. Hewes on May 31, 1939. The site is described being located in a now level field about 800€feet north of CA-SJO-7. Human
	Cultural Resource P-39-000147 (CA-SJO-9).  According to the archaeological site record form, CA-SJO-9 was first recorded by Gordon W. Hewes on May 31, 1939. The site is described as being located in a leveled field. Remains found included: “Burial #1; tw
	Cultural Resource P-39-000343 (CA-SJO-229H).  This is the location of the former town of Wicklund (ca. 1860-1870). The site record (CA-SJO-229H) notes that the site has been under cultivation for many years. Numerous agricultural ditches cross the site a
	Cultural Resource P-39-000345 (CA-SJO-231H).  According to the archaeological site record form, CA-SJO-231H is a moderately dense scatter of historic artifacts, consisting mainly of glass and ceramic fragments. The scatter appears to be associated with s
	Cultural Resource P-39-000366.  According to the Primary Record Form, P-39-000366 is a complex of historic farm structures including a single family home (abandoned), a barn, a two-story water tower, a garage, and a shed. The rectangular-shaped one-story
	Cultural Resource P-39-000370.  According to the Primary Record Form, P-39-000370 is an isolated prehistoric Native American artifact (a silicate core - a piece of lithic raw material used to detach flakes) that was located in a plowed field.
	Cultural Resource P-39-000435.  According to the Primary Record Form, P-39-000435 is a scattering of highly fragmented pieces of glass and ceramics covering an area roughly 100€feet in diameter. Most of the artifacts post-date World War (WW) II but a few
	Cultural Resource P-39-000470.  According to the Primary Record Form, P-39-000470 is a segment of the Westside Irrigation District’s main drain canal, which was built between 1926 and 1928 to solve drainage problems caused by the creation of the Westside

	Field Survey.  Pedestrian field survey of all EAEC project elements was conducted on November 1 to 3, 2000, by Mr. Robin McClintock using 20-meter intervals between survey transects. Mr.€McClintock holds a Bachelors’ degree in anthropology and has more t
	East Altamont Energy Center and Construction Laydown Area.  The location of the proposed EAEC and laydown area is described in Section 2.0 of this application. The EAEC was surveyed in meandering, but generally parallel, transects at 20˚meter intervals.
	Electrical Transmission Lines.  Alignments 1a and 1b parallel Mountain House Road between Byron Bethany Road and Kelso Road. The south half of the area west of Mountain House Road is covered in facilities associated with the existing Tracy substation. Th
	Natural Gas Supply Lines.
	Alignment 2a (Preferred):  Both sides of Kelso road were examined. The south side of the road is a mix of residential, undeveloped, and agricultural properties. The residential and undeveloped properties generally provided poor surface visibility due to
	Alternative Gas Alignments 2c�, 2d, 2e:  Alternatives 2c, 2d, and 2e all cross private property south of Kelso Road.  The area is primarily open pasture and open agricultural properties.  The more southern portions of these alternatives were surveyed by

	Domestic Water Supply Lines.
	Alignment 3a: This alignment had been previously surveyed for a different project and was not re-examined.
	Alignment 3b: The route of this alignment, following the canal, courses through agricultural fields, fallow lands, and pasture. These areas provide variable surface visibility. Dirt access roads parallel the canal along its entire course and provide good
	Alignment 3d�: The route of this alignment follows a gravel road through agricultural fields and vineyards east of Bruns Road to a point approximately 400 feet west of the Delta-Mendota Canal. From there it turns north to Byron Bethany Road, crosses the
	Alignment 3e (Preferred): The route of this alignment is very similar to 3d, but tunnels under the Delta-Mendota Canal, rather than going around it in the Byron Bethany Road ROW.  The alternative follows the gravel road through agricultural fields and vi

	Recycled Water Supply Line.
	Alignment 4a:  All of this route has been previously surveyed by others and was not re-examined for this project. One site, P-39-000343, the site of the former townsite of Wicklund, appears to be just north and potentially adjacent to the Mountain House
	Alignment 4b (Preferred):  All of this route has been previously surveyed by others and was not re-examined for this project. One site, P-39-000343, the site of the former townsite of Wicklund, appears to be just north and potentially adjacent to the Mou


	Architectural Reconnaissance.  Homes, farmsteads, and commercial/industrial facilities older than 45 years are potentially significant historic resources in the project area. The project team did not observe any poten˜tially significant historic building
	Native American Consultation.  CH2M€HILL contacted the NAHC by letter on October 26, 2000, requesting information about traditional cultural properties such as cemeteries and sacred places in the project area (see Confidential Appendix 8.3A). The NAHC re


	Environmental Impacts
	East Altamont Energy Center and Construction Laydown Area
	Natural Gas Supply Lines
	Electric Transmission Lines
	Domestic Waterlines

	Cumulative Effects
	Mitigation Measures
	Monitoring During Construction

	LORS Compliance
	Federal LORS
	State LORS
	Historical Resources – CEQA.  CEQA applies to discretionary projects and equates a substantial adverse change in the significance of a historical resource with a significant effect on the environment (Section 21084.1) and defines substantial adverse chan
	Archaeological Resources – CEQA.  New guidelines became effective January 1, 1999 (see below). Where a project may adversely affect a unique archaeological resource, Section 21083.2 requires the Lead Agency to treat that effect as a significant environme
	Native American Burials – Other California Laws and Regulations.  Other state-level requirements for cultural resources management are written into the California Public Resources Code Chapter 1.7, Section 5097.5 (Archaeological, Paleontological, and His

	Local Laws and Regulations
	San Joaquin County.  The San Joaquin County General Plan (2010) includes the goal to protect San Joaquin County’s valuable architectural, historical, archaeological, and cultural resources (San€Joaquin County, 1992). San Joaquin’s historic, archaeologica
	Implementation of Cultural Resources Policies.  San Joaquin’s historic, archaeological and cultural resource policies will be implemented by:
	Heritage Information Program. The County shall establish an educational program to be administered through the County Museum to acquaint the County’s population with its landmark programs and preservation issues. (County Museum)
	Promotion of Historic Preservation.
	Historic Resource Inventory.  The County shall inventory heritage resources in the unincorporated area and shall encourage inventories in the cities. (County Museum)
	Historic Preservation Regulation. The County Development Title shall include archaeologic and historic preservation regulations that will specify procedures to be followed in the event that significant resources are discovered during the development proc
	Registration of Historic Properties.  Owners of eligible historic properties shall be encouraged to apply for state and federal registration and to participate in tax incentive programs for historic restoration. (County Museum)


	Contra Costa County.  The Contra Costa County General Plan (1995-2010) includes the goal to identify and preserve important archaeologic and historic resources within the County (Contra Costa County, 1996). Contra Costa’s historic, archaeological, and cu
	Implementation of Cultural Resources Policies.  Contra Costa’s historic, archaeological and cultural resource policies will be implemented by:
	Development Review Process.
	Ordinance Revisions.
	Other Programs.


	East Alameda.  The East Alameda County General Plan includes the goal to protect cultural resources from development (East Alameda County, 1994). East Alameda’s, historic, archaeological, and cultural resource policies urge:


	Involved Agencies and Agency Contacts
	Permits Required and Permit Schedule
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	Land Use
	Affected Environment
	Existing Land Uses and Planning Designations
	East Altamont Energy Center Site. The site (Figure 8.4-1) is located on a 174-acre parcel near the northeast intersection of Mountain House Road and Kelso Road. The site is bounded to the north by Byron Bethany Road, to the south by Kelso Road, and to th

	Project Vicinity
	Agricultural Resources and Prime Farmlands.  Agricultural resources exist on the project site and in the vicinity of the site, and are discussed in detail in Section 8.9. Prime agricultural lands are addressed below.
	“Policy 75.  The County shall conserve prime soils (Class I and Class II, as defined by the USDA Soil Conservation Service Land Capability Classification) and Farmland of Statewide Importance and Unique Farmland (as defined by the California Department o
	Policy 76.  The County shall preserve the Mountain House area for intensive agricultural use. “Intensive agricultural use” is defined as high yield agricultural production including vineyards, orchards, and row crops as distinguished from low-intensity a

	Transportation Routes.  Transportation routes to the project site are Byron Bethany Road to the north and east, Kelso Road to the south, and Mountain House Road to the west. Additional roads connecting the routes to the site are Grant Line Road, I-205, I
	Sensitive Receptors.  The site is rural and has very low density housing. Therefore, few sensitive receptor facili˜ties (such as schools, daycare facilities, convalescent centers, or hospitals) occur in the vicinity of the project site. The nearest sensi
	Recreation. In general, recreational facilities in the project vicinity are limited to boating activities allowed near Hammer Island and Clifton Court Forebay to the north of the site. The Livermore Yacht Club operates a marina south of Hammer Island, ap

	Electric Transmission Line
	Natural Gas Supply Line
	Waterlines

	Future Growth Trends
	Land Use Planning and Control
	Laws, Ordinances, Regulations, and Standards
	Federal.  No federal LORS for land use are applicable to the site or project.
	State.  The following are state LORS applicable to the site/project.
	CEQA Compliance.  The AFC process is CEQA-equivalent under the Warren-Alquist Act, and therefore fulfills the requirements of CEQA.
	Delta Protection Act of 1992.  The Delta Protection Act of 1992 was passed to direct the Delta Protection Commission to prepare a comprehensive resource management plan for land uses in the Primary Zone of the Delta. The purpose of the plan is to protect

	Local.
	General Plans.  Land use provisions must be included in every California city and county General Plan (California State Planning Law, Government Code §65302 et seq.) and reflect their goals and policies. These policies guide the physical development of l
	Zoning Ordinances.  Alameda, Contra Costa, and San Joaquin counties’ zoning ordinances are enforced by their respective planning and building departments. In consultations between the Applicant and Alameda County, the county has indicated that the projec

	Related Permits.
	Alameda County Site Development Review. The Alameda County General Code, Section 17.54.210, Site Development Review requires the planning department to determine if a proposed site development relates properly to existing and surrounding land uses and fo
	San Joaquin County Pumping Station Site Review.
	Encroachment Permits.  As a matter of law, encroachment permits are preempted by the CEC certificate and are not required. However, the Applicant intends to apply for and obtain these ministerial permits as a courtesy to help maintain consistency with co



	Discretionary Reviews by Public Agencies
	Environmental Consequences
	Significance Criteria
	Potential Effects on Land Use
	East Altamont Project Site and Surrounding Area.  As defined in the CEQA Checklist, the project will not have a significant land use impact on the surrounding area. The site consists of undeveloped land used for agri˜cultural purposes and is isolated fro
	Transmission Line Routes.  The transmission line routes would not have a significant permanent land use impact under the CEQA Checklist, and are compatible with the underlying zoning and surrounding land uses.
	Natural Gas Pipeline and Waterline Routes.  The proposed natural gas pipeline and waterline routes would not have a significant impact on land uses of the surrounding area. All natural gas supply pipelines, water supply, and recycled water supply pipelin

	Compatibility with Plans and Policies

	Cumulative Impacts
	References
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	Noise
	Fundamentals of Acoustics
	Affected Environment
	Noise Survey Methodology
	Noise Survey Results

	Environmental Consequences
	Applicable Laws, Ordinances, Regulations, and Standards
	Construction Impacts
	Operational Impacts
	Site 1.  Nearest residence southeast of the site, about one-half mile away
	Site 2.  Nearest house northeast of the site, about 3,200 feet away

	Noise Analysis Methodology
	Predicted Noise Levels during Normal Operation
	Mitigation Measures
	Worker Exposure to Construction and Operational Noise
	Transmission Line and Switchyard Noise Levels

	Applicable Laws, Ordinances, Regulations and Standards
	Federal
	State
	Local
	Alameda County.  The Alameda County Noise Element of the General Plan contains provisions and policies that attempt to minimize noise impacts to the community. The County’s Noise Element vaguely mentions a noise exposure of 60˚dBA CNEL as the noise level
	Alameda County East County Area Plan Policies.  Policy 265 requires the County to endeavor to maintain acceptable noise levels throughout the eastern part of the county. The EAEC project is consistent with this policy as the project complies with the Cou

	Contra Costa County.  Contra Costa County Noise Element of the General Plan establishes noise level standards applicable to exterior and interior residential uses. The County’s exterior noise standard is a DNL of 60 dBA within outdoor activity areas of h
	San Joaquin County.  Chapter 9-1025 of the San Joaquin County Zoning Ordinance establishes performance standards to mitigate environmental impacts of commercial and industrial uses. Section 9 of this chapter defines the County noise and land use compatib


	Permits Required and Permit Schedule
	Involved Agencies and Agency Contacts
	References
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	Public Health
	Affected Environment
	Environmental Consequences
	Criteria Pollutants
	Toxic Pollutants
	Toxic Air Pollutant Risks.  The excess lifetime cancer risk associated with concentrations in air estimated for routine operation of the facility, at the MEI location is estimated to be 0.26 in one million (0.26€x€10˚6). Emissions from the emergency dies
	Characterization of Risks from Toxic Air Pollutants.  The estimates of excess lifetime cancer risks, and noncancer risks associated with chronic or acute exposures, fall below thresholds used for regulating emissions of toxic pollutants to the air. Histo

	Hazardous Materials
	Operation Odors

	Mitigation Measures
	Criteria Pollutants
	Toxic Pollutants
	Hazardous Materials

	Laws, Ordinances, Regulations, and Standards
	References
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	Worker Health and Safety
	Workplace Description
	Overview of Hazards and Related Programs and Training
	Health and Safety Programs
	Construction Health and Safety Program
	Injury and Illness Prevention Program.
	Fire Protection and Prevention Program.
	Personal Protective Equipment Program.
	Emergency Action Program/Plan.
	Construction Safety Programs.
	Motor Vehicle and Heavy Equipment Safety Program.
	Forklift Operation Program.
	Excavation/Trenching Program.
	Fall Protection Program.
	Scaffolding/Ladder Safety Program.
	Articulating Boom Platforms Program.
	Crane and Material Handling Program.
	Hot Work Safety Program.
	Employee Exposure Monitoring Program.
	Electrical Safety Program.
	Permit-Required Confined Space Entry Program.
	Hand and Portable Power Tool Safety Program.
	Housekeeping and Material Handling and Storage Program.
	Hearing Conservation Program.
	Back Injury Prevention Program.
	Hazard Communication Program.
	Respiratory Protection Program.
	Heat and Cold Stress Monitoring and Control Program.
	Pressure Vessel and Pipeline Safety Program.


	Operations Health and Safety Program
	Injury and Illness Prevention Program.
	Fire Protection and Prevention Program.
	Emergency Action Program/Plan (Part of the Risk Management Plan).
	Personal Protective Equipment Program.
	Plant Operation Safety Program.
	Motor Vehicle and Heavy Equipment Safety Program.
	Forklift Operation Program.
	Excavation/Trenching Program.
	Fall Protection Program.
	Scaffolding/Ladder Safety Program.
	Articulating Boom Platforms Program.
	Crane and Material Handling Program.
	Hot Work Safety Program.
	Employee Exposure Monitoring Program.
	Electrical Safety Program.
	Permit-Required Confined Space Entry Program.
	Hand and Portable Power Tool Safety Program.
	Housekeeping and Material Handling and Storage Program.
	Hearing Conservation Program.
	Back Injury Prevention Program.
	Hazard Communication Program.
	Respiratory Protection Program.
	Heat and Cold Stress Monitoring and Control Program.
	Pressure Vessel and Pipeline Safety Program.
	Safe Driving Program.
	Ergonomic Program.



	Safety Training Programs
	Fire Protection
	Laws, Ordinances, Regulations, and Standards
	Permitting Agencies and Schedule
	Agency Contacts
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	Socioeconomics
	Affected Environment
	Population
	Environmental Justice
	Housing
	Economy
	Project Construction
	Plant Operation
	Fiscal Resources
	Public Services
	Law Enforcement.  The Alameda County Sheriff’s Office is headquartered at 1401€Lakeside Drive in Oakland. The Patrol division is headquartered at 15001€Foothill Boulevard in San Leandro and serves all the unincorporated areas of Alameda. The Patrol divis
	Fire Protection.  The EAEC site is formally within the Alameda County Fire Department (ACFD) juris˜diction. ACFD Station No. 8 at 1617 College Avenue in Livermore is the nearest station to the EAEC site and will respond to a call from the site in approxi
	Hazardous Materials.  In the event of an emergency offsite release, plant personnel will defer to the county Haz Mat Team based at ACFD Station No. 4 in Castro Valley. Station No. 4 is staffed by six€trained personnel and is able to manage hazardous mate
	Hospitals.  There are 12 hospitals with emergency rooms in Alameda County. Eden Medical Center, located at 20103 Lake Chabot Road in Castro Valley, is a 275˚bed, full-service, primary care medical facility. It is affiliated with Sutter Health, a northern

	Utilities
	Electricity and Gas.  Electrical power and natural gas in the region are provided by PG&E. The PG&E gas line (401) runs at an angle from west to south of the site. The power distribution line runs along the west side of the project site.
	Water.  The project is located in the service area of BBID, which has a pre-1914 water right for 60,000 acre-feet of water per year, of which BBID is currently using only about one-half. The water supply plan is described in Section 7.0.
	Wastewater.  The applicant would either construct a septic system and leachfield, or use a holding tank and transport sanitary wastes offsite for disposal. Process wastewater will be recycled and reused through use of a zero˚liquid discharge treatment sy
	Telephone.  Pacific Bell provides telephone service to all of Alameda County. The main office is located in Sacramento.
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	Environmental Consequences
	Potential Environmental Impacts
	Significance Criteria
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	Local Workforce during Construction
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	VIN870.pdf
	Agriculture and Soils
	Affected Environment
	Agricultural Use Around the Proposed EAEC Site
	Agricultural Use Along Water and Gas Pipelines
	Agricultural Use Along the Electrical Transmission Line
	Soil Types Affected
	Alameda County.
	AaC—Altamont Clay, 3 to 15 Percent Slopes.  The well-drained Altamont soils are formed from weathered interbedded shale and fine-grained sandstone on gently sloping to steep uplands. Surface soil is dark-brown, very hard, neutral to mildly alkaline clay.
	LaC—Linne Clay Loam, 3 to 15 Percent Slopes.  This well-drained soil is formed on hills from soft calcareous shale and fine-grained sand˜stone. Depth to bedrock ranges from 12 to 50€inches (shallow to moderately deep). Water erosion hazard is slight to m
	LaD—Linne Clay Loam, 15 to 30 Percent Slopes.  This calcareous soil occurs on smooth, moderately steep uplands. The texture ranges from loam to silty clay. This well-drained soil has moderately slow permeability, runoff is medium, and water holding capac
	Pd—Pescadero Clay.  The poorly drained Pescadero soils are formed in basins from alluvium derived from sedimentary rocks. The surface layer is thin, gray slightly acid clay loam that has a platy structure. This soil is imperfectly drained and is very slo
	RdA—Rincon Clay Loam, 0 to 3 Percent Slopes.  This well-drained soil is formed in alluvium from sandstone and shale on nearly level valley bottoms and fans. The soil has a slowly permeable subsoil. Runoff is slow and available water˚holding capacity is h
	Rd B—Rincon Clay Loam, 3 to 7 Percent Slopes.  This soil is similar to Rincon clay loam, but occurs on gently sloping fans. Runoff is slow to medium and erosion hazard is slight to moderate. This soil is mainly used for dry-farmed grain.
	Mb—Marcuse Clay.  This poorly drained soil is formed from alluvium on lower edges of valley fill or rims of basins. The soil unit is subject to ponding. It includes some areas of strongly alkaline soils, and slopes of less than 2 percent. Surface layers
	Sa—San Ysidro Loam (in Alameda County).  San Ysidro soils are formed in alluvium from sedimentary rock and are located on old alluvial fans and valley floors. Surface layers tend to be pale brown to grayish brown silt loam or fine sandy loam. Permeabilit
	Sf, Sh—Solano Fine Sandy Loam or Loam.  This somewhat poorly drained soil was formed in alluvium from sandstone and shale on nearly level terraces and within basins. It is severely affected by sodium salts. Permeability is very slow and available water c

	Contra Costa County.
	Bb—Brentwood Clay Loam.  This well˚drained soil is on valley fill, occurring on slopes of 0 to 2 percent. Surface layer is brown, grayish-brown clay loam or silty clay loam; neutral to moderately alkaline. It is well drained, runoff is slow, and there is
	Fc—Fluvaquents.  This very poorly drained, loamy mineral soil occurs in sloughs and river channels. It is stratified fine sandy loam, sandy loam, loam, silt loam, and silty clay loam, with lenses of organic material. Fluvaquents are subject to frequent f
	LbD—Linne Clay Loam, 5 to 15 Percent Slopes.  The Linne series are well-drained soils underlain by calcareous, interbedded shale and soft sandstone. The surface layer is gray calcareous clay loam about 29 inches thick. Runoff is slow to medium, and the h
	Sa—Sacramento Clay.  The Sacramento soils consist of poorly drained and very poorly drained soils that formed in mixed alluvium, adjacent to organic soils in the Sacramento-San€Joaquin Delta, on slopes of 0 to 2 percent. The surface layers can be as deep
	Sc—San Ysidro Loam.  The moderately well-drained San Ysidro soils are formed on old alluvial fans and valley floors from alluvium derived from sedimentary rock. Surface layers tend to be light brownish-gray, slightly acid loam. Permeability is very slow
	Sh—Solano Loam.  This somewhat poorly drained soil was formed in alluvium from sedimentary rock. It is severely affected by sodium salts. Permeability is very slow and available water capacity is 4 to 6 inches. This old valley fill near the rims of basin

	San Joaquin County.
	118—Capay Clay, 0 to 2 Percent Slopes.  This very deep, moderately well drained soil is in interfan basins, and is formed in alluvium derived from mixed rock sources. The surface layer is grayish brown to dark grayish brown clay. Permeability is slow, an
	153—Egbert Silty Clay Loam, Partially Rained 0 to 2 Percent Slopes.  This deep, poorly drained, nearly level soil is on flood plains. It formed in alluvium derived from mixed rock sources. The upper 8 inches of the surface are gray silty clay loam. Perme
	166—Grangeville Fine Sandy Loam, Partially Drained, 0 to 2 Percent Slopes.  This very deep, somewhat poorly drained level soil is on flood plains. It formed in alluvium derived from granitic rock sources. Typically, the surface layer is grayish brown fin
	197—Merritt Silty Clay Loam, Partially Drained, 0 to 2 Percent Slopes.  This very deep, somewhat poorly drained level soil is on flood plains, formed in alluvium derived from mixed rock sources. Typically the surface layer is grayish brown and dark gray
	211—Pescadero Clay Loam, Partially Drained, 0 to 2 Percent Slopes.  This very deep, poorly drained, nearly level, saline-sodic soil is in basins. It formed in alluvium derived from sedimentary rock sources. The surface layer is typically grayish brown cl
	223—Reiff Loam, 0 to 2 Percent Slopes.  This very deep, well-drained, nearly level soil is formed on fans in alluvium from mixed rock sources. Typically, the surface layer is grayish brown loam about 7 inches thick. Permeability is moderately rapid, and
	252—Stomar Clay Loam, 0 to 2 Percent Slopes.  This very deep, well-drained, nearly level soil is on alluvial fans. It formed in alluvium derived from sedimentary rock sources. Typically the surface layer is grayish brown clay loam about 17 inches thick.
	253—Stomar Clay Loam Wet, 0 to 2 Percent Slopes.  This very deep, well-drained, nearly level soil is on alluvial fans. It formed in alluvium derived from sedimentary rock sources. Typically the surface layer is grayish brown clay loam about 17 inches thi
	268—Vernalis Clay Loam, 0 to 2 Percent Slopes.  This very deep, well-drained, nearly level soil is on alluvial fans. It was formed in alluvium derived from mixed rock sources. Typically, the surface layer is brown clay loam about 9 inches thick. Permeabi
	274—Willows Clay, Partially Drained, 0 to 2 Percent Slopes.  This very deep, poorly drained, nearly level, saline-sodic soil is in basins. It formed in alluvium derived from sedimentary rock sources. The surface layer is gray clay about 20 inches thick.
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	Traffic and Transportation
	Affected Environment
	Highways and Roads
	Roadways in the Traffic Study Area.
	Byron Bethany Road.  This road goes by different names in different counties. For this report, it is called Byron Bethany Road. Byron Bethany Road is a two˚lane roadway with 12˚foot lanes and minimal paved shoulders in the traffic study area. The width o
	Mountain House Road.  This is a two-lane roadway with 11˚foot lanes and minimal paved shoulders. The width of the unpaved shoulders varies throughout the corridor length. The length of this roadway is approximately 4 miles. The speed limit on Mountain Ho
	Kelso Road.  This is a local road that runs east-west. Its eastern terminus is the intersection with Byron Bethany Road (in San Joaquin County). Kelso Road is not shown on the ECAP Transportation Diagram. Its western terminus is west of Bruns Road at the

	Intersections in the Traffic Study Area.
	Byron Bethany Road and Mountain House Road (Alameda County).  This intersection is a three˚way intersection with Mountain House Road teeing into Byron Bethany Road. Mountain House Road traffic must stop before turning onto Byron Bethany Road. Byron Betha
	Byron Bethany Road and Kelso Road (San Joaquin County).  This intersection is also a three˚way intersection with Kelso Road teeing into Byron Bethany Road. Kelso Road traffic must stop before turning onto Byron Bethany Road. The inter˜section is not perp
	Kelso Road and Mountain House Road (Alameda County).  This is a four-way, perpendicularly aligned intersection with Kelso Road traffic required to stop at the intersection. Mountain House Road traffic is allowed to pass through without stopping. There ar


	Truck Routes, Weight, and Load Limitations
	Public Transport Systems.  The site is rural and undeveloped for public transportation. While some public transportation passes through the area (primarily down Byron Bethany Road), there are no separate bus, rail, light rail, or other public transportat

	Traffic Volumes
	Alameda County.  Alameda County does not provide any count data for the study area as it is on the eastern fringe of the county and more attention is focused on the west. The ECAP does not provide traffic count data for these areas either.
	Contra Costa County Transportation (Contra Costa County Transportation).  Mr. Fil Uy with the Contra Costa County Transportation Department provided the following information on Byron Bethany Road just west of the Alameda-Contra Costa County line. The 19
	San Joaquin County.  San Joaquin County does not conduct traffic counts on highways unless the count is directly related to a specific project (Chahal, 2000). Their most current counts were taken in 1990 and are published in the 1992 San Joaquin County T

	Accident Rates
	Potential for Accidents During Construction.  During construction, when traffic volumes are highest, traffic is expected to use both Mountain House Road and Byron Bethany Road to access the site. The impact of construction traffic on accident potential s
	Potential for Accidents During Operations.  During operations, traffic from EAEC is minimal and should not impact accident potential on either Mountain House Road or Byron Bethany Road. Delivery trucks will follow prescribed delivery routes to further mi

	Transportation Improvements
	City of Tracy General Plan.
	Byron Bethany Road.  This plan proposes to widen Byron Bethany Road, from Patterson Pass to Grant Line Road from four to six lanes. Note that this widening has not been previously planned by the cities or the county and may not be possible. Also, this im
	Mountain House General Plan 2010.  This plan shows a roadway network of north-south and east-west roadways that are classified in the plan as Minor Arterials that would complement the Major Arterials of Byron Bethany Road, Patterson Pass, and Grant Line
	East County Area Plan.  The ECAP does not propose any roadway improvements for the project transportation study area.
	San Joaquin—2000 Regional Transportation Improvement Program (RTIP).  This plan proposes the same improvements and qualifiers as described in the City of Tracy General Plan.
	Contra Costa—2000 General Transportation Plan Update.  The Contra Costa County geography defines the travel corridors that serve the county. The Contra Costa Transportation Agency (CCTA) has identified six corridors with a unique set of issues and varied
	The State Route 4 Central/East Corridor.  This route is made up of a broad set of roadways and transit facilities that serve travel from I-680 in the west through Central and East County and then south to the tri-valley (San Ramon-Pleasanton-Dublin-Liver

	Track 1 of the Regional Transportation Plan.
	Other Future Projects.
	State Route 4 East Commuter Rail.  On UP tracks from Bart at Bay Point with stations at Bart, Antioch, and Brentwood, connected with Altamont Commuter Express (ACE) service in Tracy.
	Route 239 Interregional Corridor Study.  This is a major corridor study to consider scope, alignment, interconnections of Route 239 linking Brentwood and Tracy.
	Byron Bethany Road.  There are planned improvements between Marsh Creek Road and Tracy. The extent of these improvements is not currently defined.


	Public Transportation
	Bicycle Facilities
	Railroad Operations
	Project Description and Access
	Generating Facility.  Access to the facility site will be from Mountain House Road, which connects to Byron Bethany Road and to Kelso Road. Kelso Road is an east-west direction and is also accessible from Byron Bethany Road from the east. Byron Bethany R
	Gas Pipeline.  Natural gas for the project will be delivered via approximately 1.5 miles of new pipeline that would connect to PG&E’s main pipeline, located west of the project site. Workers will commute to the project site and from there will drive work
	Electric Transmission Line.  The proposed project includes construction of approximately 0.5€miles of 230-kV electric transmission line. The proposed line will be routed aboveground, directly south from the project site and connect with the existing MID/


	Environmental Effects
	Significance Criteria
	Impacts Analysis
	Construction˚Phase Impacts
	Generating Facility.  Construction of the generating facility is expected to take 22 to 24 months. The peak workforce at the generating facility site will be approximately 400 persons, with an average workforce of 125 persons. Using an average automobile
	Scenario 1.  According to the construction schedule, there will be 2 months when there are 400€employees per day at the site. With an average vehicle occupancy of 1.2, this results in approximately 410€vehicle round trips. Additionally, 40€daily deliveri
	EAEC and East Contra Costa County via Byron Bethany Road.
	Byron Bethany Road.  If 200 vehicles are added to Byron Bethany Road in the peak hour, the VC ratio becomes 0.86 and LOS E is maintained.
	Mountain House Road.  If 200€vehicles are added to Mountain House Road between the site access drive and Byron Bethany Road, the VC ratio becomes 0.17 and the LOS is B.
	Intersection of Byron Bethany Road and Mountain House Road.  Assume that all 200 vehicles are making a right˚turn onto southbound Mountain House Road from southeast˚bound Byron Bethany Road or a left˚turn from northbound Mountain House Road onto northwes

	EAEC and Tracy Area via Byron Bethany Road.
	Byron Bethany Road.  If 200 vehicles are added to Byron Bethany Road in the peak hour, the VC ratio becomes 0.86 and LOS E is still achieved.
	Kelso Road.  If 200 vehicles are added to Kelso Road in the peak hour, the VC ratio becomes 0.12 and LOS A is still achieved.
	Mountain House Road.  If 200 vehicles are added to Mountain House Road the VC ratio becomes 0.17 and the LOS is€B.
	Intersection of Byron Bethany Road and Kelso Road or Mountain House Road.  This intersection has a protected left˚turn for traffic turning from Byron Bethany Road onto Kelso Road. Potential capacity of this left˚turn is 500 vehicles per hour (vph). The s
	Intersection of Mountain House Road and Kelso Road.  The potential capacity for the right˚turn from Kelso Road onto Mountain House Road is 900€vph and the capacity for the left˚turn from Mountain House Road onto Kelso Road is 1,500€vph.

	EAEC and San Francisco Bay Area.
	Mountain House Road.  If 200 vehicles are added to Mountain House Road the VC ratio becomes 0.17 and the LOS is B.
	Intersection of Grant Line Road and Mountain House Road.  The potential capacity for the left˚turn from Grant Line Road onto Mountain House Road is 1,500 vph. The potential capacity for right˚turn from Mountain House Road onto Grant Line Road is 800€vph.


	Scenario 2.  It is expected that the peak number of workers traveling to and from the EAEC site once the plant is operational will be 40. This travel demand will not cause any noticeable impacts to the highway system, and therefore does not require more

	Construction Impacts
	Operation Impacts

	Cumulative Impacts
	Mitigation Measures
	Construction Phase
	Operation Phase
	Truck Traffic.  The following actions would avoid nuisance problems associated with truck traffic:
	Employee/Other Traffic.  Because the total number of trips generated by employees during peak hours is not significant, mitigation is not necessary.


	Laws, Ordinances, Regulations, and Standards
	Federal
	State
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	Visual Resources
	Affected Environment
	Regional Setting
	Existing Conditions in the Project Vicinity.  The various components of the EAEC project will be developed in the northeastern corner of Alameda County at the site indicated on Figure 2.1˚1. The site is located in the small portion of Alameda County that
	Planning and Development Context.  The planning policies that pertain to the project area are described in detail in Section 8.4, Land Use. The lands in the project area are designated primarily for agriculture, infra˜structure facilities, and in the cas

	Project Site
	Generating Facility.  The site that will be used for the EAEC is a 55-acre area of flat valley land that is the middle section of a 174˚acre agricultural parcel that extends along the east side of Mountain House Road from Kelso Road to Byron Bethany Road
	Transmission Line Route.  The switchyard that will be developed adjacent to the generating facility as part of the project will be connected to the Tracy substation by the addition of new 0.5˚mile˚long, 230˚kV double˚circuit transmission lines on paralle
	Natural Gas Line Route.  The alternative routes being considered for the natural gas line that would supply the project are described in Section 2.0 and indicated on Figure 2.1-1. The preferred natural gas line route (2a) would begin near the PG&E gas co
	Waterlines.  Four alternative routes being considered for waterlines are indicated on Figure 2.1˚1. All four of the alternatives begin at a point along the California Aqueduct northwest of Bruns Road, and travel along existing roads and canals through a

	Project Site Visibility
	Sensitive Viewing Areas and Key Observation Points
	KOP 1—Byron Bethany and Mountain House Roads.  Figure 8.11-3a depicts the view from KOP 1. This viewpoint was selected to represent views toward the project site from the southbound lane of Byron Bethany Road and from the southbound lane of Mountain Hous
	KOP 2—Mountain House Road North of Kelso Road.  Figure 8.11-4a represents the view from KOP 2, a viewpoint located along Mountain House Road at a point approximately 150 feet north of the intersection with Kelso Road. This viewpoint is approximately 0.3
	KOP 3—Mountain House Road at Mountain House School.  Figure 8.11-5a represents the view from KOP 3, a viewpoint located along Mountain House Road in front of Mountain House School. This viewpoint is approximately 0.8 mile south of the project site’s sout
	KOP 4—Kelso Road.  Figure 8.11-6a represents the view from KOP 4, a viewpoint located along Kelso Road in front of a residence located on the south side of the road, approximately half way between Mountain House and Byron Bethany roads. This viewpoint is
	KOP 5—Byron Bethany Road at Lindeman Road.  Figure 8.11-7a depicts the view from KOP 5, a view toward the project site taken from the intersection of Byron Bethany Road and Lindeman Road. This viewpoint lies approximately 0.75 mile from the site’s easter
	KOP 6—Transmission Corridor Viewed from Kelso Road.  Figure 8.11-8a depicts the view from KOP 6, a viewpoint located along Kelso Road at a point 0.45 mile east of Mountain House Road and at the western edge of a farmstead located on the north side of the


	Environmental Consequences
	Analysis Procedure
	Impact Evaluation Criteria
	Project Appearance—Proposed Project
	Generating Facility.  The features of the proposed nominal 1,100˚MW natural gas-fired combined-cycle generating facility are described in detail in Chapter 2.0, Project Description. Figure 2.2-1 is a plan that indicates the layout of the proposed project
	Landscaping.  A landscape plan will be developed that will include planting of informal groupings of trees and shrubs along the boundaries of the project site to screen views from nearby areas. For views from more distant viewpoints, for which the landsc
	Lighting.  The EAEC will require nighttime lighting for operational safety and security. To reduce any offsite impacts of this requirement, lighting at the facility will be restricted to areas required for safety, security, and operation. Exterior lights
	Water-Vapor Plumes.  Under some circumstances, the project would produce visible steam exhaust plumes from the 19 cells of the cooling tower. The results of the computerized modeling of plume formation indicate that a plume of some length theoretically w

	Transmission System.  The transmission intertie associated with the proposed project is described in Section 5.0. The preferred line route will link the EAEC switchyard to the existing MID/TID 230˚kV line that runs along the south side of Kelso Road appr
	Pipelines.  The design features of the natural gas and water supply pipelines that would be built to serve the proposed project are described in Sections 6.0 and 7.0. The locations of these pipelines are indicated on Figure 2.1-1. Because these lines wou
	Construction.  As detailed in Section 2.2.15, construction of the project from site preparation and grading to commercial operation is expected to take place during a 24-month period extending from second quarter 2002 to the second quarter of 2004. Durin

	Assessment of Visual Effects
	KOP 1—Byron Bethany and Mountain House Roads.  Figure 8.11-3b is the simulation that represents the view of the completed project as it would appear from KOP 1 10 years after completion of construction and installation of the perimeter landscaping.
	KOP 2—Mountain House Road North of Kelso Road.  Figure 8.11-4b is the simulation that represents the view of the project as it would appear from KOP 2 along Mountain House Road just north of the intersection with Kelso Road at 10 years after completion o
	KOP 3—Mountain House Road at Mountain House School.  Figure 8.11-5b is a simulated view of the project as it would appear from KOP 3 along Mountain House Road in the area in front of Mountain House School at the time 10 years after plant construction and
	KOP 4—Kelso Road.  Figure 8.11-6b is a simulated view of the project as it would appear from KOP 4 along Kelso Road, 0.75 mile southeast of the closest plant structures. The simulation depicts the project as it would appear 10 years after construction of
	KOP 5—Byron Bethany Road at Lindeman Road.  Figure 8.11-7b is the simulation that represents the view toward the generating facility from KOP 5, a point along Byron Bethany Road at its intersection with Lindeman Road. As this simulation indicates, from t
	KOP 6—Transmission Corridor Viewed From Kelso Road.  Figure 8.11-8b is a simulation of the view from KOP 6 as it would appear after construction of the transmission lines that will be developed to link the project to the existing 230˚kV line located alon
	Water Vapor Plumes.  Under some circumstances, the project would produce visible steam exhaust plumes from the 19 cells of the cooling tower. The results of the computerized modeling of plume formation indicate that a plume of some length will be theoret
	Light and Glare.  The EAEC’s effects on visual conditions during hours of darkness will be very limited. As indicated in Section 8.11.2.3, some night lighting will be required for operational safety and security. High illumination areas not occupied on a
	Construction Period Impacts.  The 20˚acre construction laydown area will be located north of the project site. The parked vehicles, equipment, and stored materials in this area will be most visible in views from nearby segments of Mountain House Road and


	Impact Significance
	Cumulative Impacts
	Laws, Ordinances, Regulations, and Standards
	Introduction
	East County Area Plan
	Policy 111.  Policy 111 indicates that the County is to require development to maximize views of a number of specified “prominent visual features.” The only features listed that are visible from the project area are Mount Diablo and Brushy Peak. For each
	Policy 113.  Policy 113 calls on the County to require “the use of landscaping in both rural and urban areas to enhance the scenic quality of the area and to screen undesirable views. Choice of plants should be based on compatibility with surrounding veg
	Policy 117 and Policy 264.  Policy 117 indicates that "The County shall require that utility lines be placed underground whenever feasible. When located above ground, utility lines and supporting structures shall be sited to minimize their visual impact.
	Policy 197.  Policy 197 calls on the County to "manage development and conservation of land in East County scenic highway corridors to maintain and enhance scenic values." As an implementation measure related to this policy, the plan suggests that "The C

	Scenic Route Element of the Alameda County General Plan
	Provide a Continuous, Convenient System of Scenic Routes.  A system of scenic routes should be complete enough to be convenient to all persons in Alameda County and provide continuous pleasurable driving in major scenic areas and between major scenic are
	Establish Efficient and Attractive Connecting Links.  The scenic route system should include attractive and efficient links between routes of major scenic value and recreational and cultural centers. These links should include certain freeways and other
	Provide for Unimpeded Pleasure Driving.  Relatively uninterrupted movement of pleasure driving vehicles on scenic routes should be accommodated through control of access, through avoidance of stop signs, and through synchronization of traffic signals whe
	Coordinate Scenic Routes and Recreation Areas.  Maximum coordination of scenic routes and adjacent public recreation areas such as parks, scenic outlooks, roadside rests, and cycling, hiking, and riding trails should be planned. Recreation routes and tra
	Guide and Control Preservation and Development of Scenic Routes through Legislative Standards.  As a means of implementing city and county general plans and protecting and enhancing scenic values, city and county legislation that includes standards shoul

	Alameda County Zoning Ordinance
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	Hazardous Materials Handling
	Affected Environment
	Potential Environmental and Human Health Effects
	Construction Phase
	Operations Phase

	Offsite Migration Modeling
	Fire and Explosion Risk
	Cumulative Impacts
	Proposed Mitigation Measures
	Construction Phase
	Operation Phase
	Anhydrous Ammonia.  The anhydrous ammonia storage and handling facilities will be equipped with continuous tank level monitors, temperature and pressure monitors and alarms, and excess flow and emergency block valves. Containment will be provided. If the
	Cyclohexylamine.  Cyclohexylamine in the form of neutralizing amines will be fed into the condenser hotwell or condensate piping to control corrosion. The feed equipment will consist of a storage tank, pumps, leak detection system, alarm system, and fire
	Hazardous Materials.  Sulfuric acid will be fed into the circulating water system in proportion to makeup water flow for alkalinity reduction; this will be done to control the scaling tendency of the circu˜lating water within an acceptable range. The aci

	Transportation/Delivery of Hazardous Materials
	Hazardous Materials Plans
	Hazardous Materials Business Plan.  A Hazardous Materials Business Plan (HMBP) is required by the California Code of Regulations (CCR) Title 19 and the Health and Safety Code (Section 25504). The plan will include an inventory and location map of hazardo
	Risk Management Plan/Process Safety Management Plan.  A Risk Management Plan (RMP) is required for substances listed in 40 CFR Section 68.130 that exceed designated threshold levels. Because an acutely hazardous material will be stored and used at EAEC,
	Spill Prevention Control and Countermeasure Plan.  Federal and California regulations require a Spill Prevention Control and Countermeasures (SPCC) Plan if petroleum products above certain quantities are stored in aboveground storage tanks (AST). Both fe

	Monitoring

	Laws, Ordinances, Regulations, and Standards
	Federal
	CERCLA.  SARA, an amendment to CERCLA, governs hazardous materials. The applicable part of SARA for EAEC is Title III, otherwise known as the Emergency Planning and Community Right-To-Know Act of 1986 (EPCRA). Title III requires states to establish a pro
	CAA.  Regulations (40 CFR 68) under the CAA are designed to prevent accidental releases of hazardous materials. The regulations require facilities to develop an RMP, if they store designated materials above threshold quantities. The RMPs must include haz
	CWA.  The SPCC program under the CWA is designed to prevent or contain the discharge or threat of discharge of oil into navigable waters or adjoining shorelines. Regulations under the CWA (40 CFR 112) require facilities to prepare a written SPCC Plan if

	State
	Health and Safety Code Section 25500 (Waters Bill).  This law is found in the California Health and Safety Code, Section 25500, et seq., and in the regulations contained in 19 CCR Section 2620, et seq. The law requires local governments to regulate local
	Health and Safety Code Section 25531 (La Follette Bill).  This law regulates the registration and handling of acutely hazardous materials, per California Health and Safety Code, Section 25531, et. seq. Acutely hazardous materials are any chemicals design
	Aboveground Petroleum Storage Act.  This law is found in the Health and Safety Code at Sections 25270 to 25270.13 and is intended to ensure compliance with the federal CWA. The law applies if a facility has an AST with a capacity greater than 660 gallons
	Safe Drinking Water and Toxics Enforcement Act (Proposition 65).  This law identifies chemicals that cause cancer and reproductive toxicity, informs the public, and prevents discharge of the chemicals into sources of drinking water. Lists of the chemical

	Local
	Alameda County.  The ordinance regulating hazardous materials storage is the Uniform Fire Code, as amended by the Alameda County Fire Code. Alameda County is the designated CUPA for the project site and is responsible for administering RMPs filed by busi

	Codes

	Involved Agencies and Agency Contacts
	Permits Required and Permit Schedule
	References


	WRG159.pdf
	Waste Management
	Environmental Condition of Site
	Historical Uses and Surrounding Areas
	Site Inspection
	Database Review

	Project Waste Generation
	Pre-Construction Phase
	Nonhazardous Solid Waste.  The nonhazardous solid waste remaining onsite will be removed and disposed of by a waste removal company. The portion of the waste that is recyclable will be recovered and the remaining waste deposited in a Class III landfill.
	Nonhazardous Wastewater.  Nonhazardous water found on the site or produced in the clean-up process will be collected in a drum or container and will be taken offsite for disposal.
	Hazardous Waste.  If hazardous waste such as oils, pesticides, and herbicides are discovered during construction, it will be removed by a certified hazardous waste collection company and either recycled or deposited in a Class I landfill in full complian

	Construction Phase
	Nonhazardous Solid Waste.  Listed below are nonhazardous waste streams that could potentially be generated from construction of the generating facility, the electric transmission line, the natural gas supply line, and the water supply line.
	Paper, Wood, Glass, and Plastics.  Paper, wood, glass, and plastics will be generated from packing materials, waste lumber, insulation, and empty nonhazardous chemical containers. Approximately 100 tons of these wastes will be generated during project co
	Concrete.  Approximately 70 tons of excess concrete will be generated during construction. Waste concrete will be disposed of weekly in a Class III landfill or at clean fill sites, if available.
	Metal.  Metal will include steel from welding/cutting operations, packing materials, and empty nonhazardous chemical containers. Aluminum waste will be generated from packing materials and electrical wiring. Approximately 25 tons of metal will be generat
	Drilling Mud.  Some drilling could be required to install natural gas and water pipelines. Drilling mud, consisting of nontoxic bentonite clay, will be used to lubricate and cool the drilling bit. Approximately 300 barrels could be used in the drilling a

	Nonhazardous Wastewater.  Nonhazardous wastewater will be generated, including sanitary wastewater, equipment washwater, stormwater runoff, wastewater from pressure testing the gas supply line, and water from excavation dewatering. Sanitary waste will be
	Hazardous Waste.  Most of the hazardous waste generated during construction will consist of liquid waste, such as flushing and cleaning fluids, passivating fluid (to prepare pipes for use), and solvents. Some hazardous solid waste, such as welding materi

	Operation Phase
	Nonhazardous Solid Waste.  The EAEC facility will produce maintenance and generating facility wastes, typical of power generation operations. These will include rags, turbine air filters, broken and rusted metal and machine parts, defective or broken ele
	Nonhazardous Wastewater.  Water balance diagrams, provided in Figures 2.2-6a through 2.2˚6f, illustrate the expected waste streams and flow rates for the EAEC generating facility. There will be two separate wastewater collection systems. The first and pr
	Circulating Water System Blowdown.  Circulating water system blowdown will consist of raw and/or recycled water that has been concentrated in the cooling tower. Raw water will be obtained from the BBID, supplemented by recycled water from the MHCSD WWTP
	Zero Discharge Treatment System.  Cooling tower blowdown will first pass through a reactor/clarifier. The reactor/clarifier will be a solids contact clarifier where sodium hydroxide (caustic) will be fed to the influent stream to precipitate calcium carb
	Plant Drains-Oil/Water Separator.  General facility drainage will consist of area washdown, sample drains, equipment leakage, and drainage from facility equipment areas. Water from these areas will be collected in a system of floor drains, hub drains, su
	Power Cycle Makeup Treatment Wastes.  Wastewater from the power cycle makeup water treatment system will consist of the reject stream from the makeup RO units and backwash water from the multi-media filters upstream of the RO units. The RO units will red
	HRSG and Auxiliary Boiler Blowdown.  HRSG blowdown will consist of boiler water discharged from the HRSG steam drums to control the concentration of dissolved solids and silica within acceptable ranges. Boiler blowdown will be discharged to flash tanks w

	Hazardous Waste.  Hazardous waste generated will include waste lubricating oil, used oil filters, spent SCR and oxidation catalysts, and chemical cleaning wastes. The catalyst units will contain heavy metals that are considered hazardous. Chemical cleani


	Waste Disposal Sites
	Nonhazardous Waste
	Hazardous Waste
	
	Safety-Kleen’s Buttonwillow Landfill in Kern County.  This landfill is permitted at 13.25 million cubic yards and they have approximately 10.9€million cubic yards of remaining space, as of October 2000. The annual deposit rate is currently 130,000 to 150
	Safety-Kleen’s Westmorland Landfill in Imperial County.  This landfill is permitted at 4 million cubic yards and, to date, has approximately 2.4 million cubic yards of remaining space. The annual deposit rate is currently about 110,000 cubic yards; at th
	Chemical Waste Management’s Kettleman Hills Landfill in Kings County.  This landfill has 6 to 7 million cubic yards of remaining permitted capacity for hazardous waste (Class I). They also accept Class II and Class III wastes. The current annual deposit



	Waste Management Methods and Mitigation
	Construction Phase
	Operation Phase
	Nonhazardous Wastes.  The wastewater from plant operation will be collected, passed through a brine concentrator, and discharged to the evaporation ponds. Water that is recovered from the brine concentrator will be stored in the distillate storage tanks
	Hazardous Wastes.  To avoid the potential effects on human health and the environment from the handling and disposal of hazardous wastes, procedures will be developed to ensure proper labeling, storage, packaging, recordkeeping, and disposal of all hazar

	Facility Closure
	Temporary Closure.  For a temporary closure, where there is no release of hazardous materials, facility security will be deployed on a 24-hour basis, and the CEC will be notified. Depending on the length of shutdown necessary, a contingency plan for the
	Permanent Closure.  The planned life of the generation facility is 30 years, though operation could be longer. When the facility is permanently closed, the handling of nonhazardous and hazardous waste and hazardous materials will be part of a general clo
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	Water Resources
	Hydrologic Setting
	Surface Water
	Description.  Because of its location near the confluence of two major river systems, the area surrounding the project site has abundant surface water features (Figure 8.14-1). In addition to the natural river systems, the diversion facilities for both t
	San Joaquin River.  The San Joaquin River is the southern of the two rivers that form the Delta. In the project area, the San Joaquin River is a system of natural and man-made waterways and has multiple channels in the southern part of the Delta. Old Riv
	State Water Project.  The State Water Project (SWP) facilities are located approximately 2 miles west of the project site. The SWP is operated by the California Department of Water Resources (DWR) to provide urban and agricultural water to its contracted
	Central Valley Project.  The Central Valley Project (CVP), operated by the U.S. Bureau of Reclamation (USBR), supplies water to its agricultural, municipal, and wildlife refuge customers throughout the Central Valley. The CVP transports approximately 20€

	Local Use.  BBID is the local retail water supplier, providing surface water to such beneficial uses as agriculture, industrial, and municipal entities in the vicinity of the project. BBID diverts surface water pursuant to its pre-1914 water rights from
	Water Quality.  Table 8.14-1 summarizes the expected water quality of BBID current water sources.

	Groundwater
	Description.  The project area overlies the Mountain House alluvial fan, which is approximately 150 to 200€feet thick at the site. The deep aquifer is used for potable supply at the Discovery Bay and Brentwood communities, approximately 8 miles north of
	Local Use.  The closest larger-scale potable users of groundwater are in Discovery Bay and Brentwood, located approximately 8 miles northwest of the project site. These public water supply wells obtain water from the Kellogg Creek fan and deeper deposits
	Quality.  There are no significant water quality data for the shallow aquifer in the project area. Shallow groundwater at a depth of 15 to 40 feet is reported to be saline and of poor quality. The limited available water quality data are summarized in Ta

	Flooding Potential

	Facility Water Demands and Disposal
	Water Sources
	Surface Water.  As noted above, the project is completely within the BBID service area. BBID is a multi-county special district established under State law for the purpose of providing water to land in Alameda, Contra Costa, and San Joaquin counties. BBI
	Historical BBID Water Uses.  BBID’s water rights are based on widespread agricultural uses prevalent in its service area since the early 1900s. Water use within the BBID service area is, however, changing over time. Water use for agricultural purposes ha


	Relationship of BBID to CVP and SWP
	Recycled Water.  The project is committed to using recycled water to the extent it is available. BBID is investigating the potential for developing a recycled water supply to supplement existing raw water supplies in its service area – especially for use
	Alternative Cooling.  The project cooling design is based on the use of mechanical˚draft evaporative cooling to remove cycle waste heat, which results from condensing the steam exhausting from the steam turbine.

	Wastewater Discharges
	Water Demand
	Water Flow and Treatment

	Precipitation, Stormwater Runoff, and Drainage
	Stormwater Runoff Prior to Construction
	Storm Runoff After Construction

	Effects on Water Resources
	Surface Water
	
	Delta Restoration Plans.  To address a variety of environmental issues surrounding the diversion and use of water from the San Francisco Bay and Sacramento/San Joaquin Delta and Estuary, including water use by current and future water users, a federal-st


	Groundwater
	Recycled Water
	Stormwater
	Water Quality
	Flooding Potential

	Mitigation
	Proposed Monitoring Plans and Compliance Verification Procedures
	Cumulative Impacts
	Applicable Laws, Ordinances, Regulations, and Standards
	Federal
	State
	California Environmental Quality Act.  CEQA requires that projects approved by state agencies be evaluated for their potential to cause adverse environmental impacts, and that impacts be mitigated to the extent feasible and applicable. The CEC meets the
	State Water Resources Control Board and Central Valley Regional Water Quality Control Board.  The Central Valley Regional Water Quality Control Board (CVRWQCB) requires a notice of intent to be filed prior to construction activities. SWPPPs must be prepa
	California Water Code Section 13550, 13551, 461 and SWRCB Resolution No. 75-58.  These water code sections and policy statements encourage the conservation of water resources and the maximum reuse of wastewater, particularly in areas where water is in sh
	Title 27 of the California Code of Regulations.  Title 27 defines the various types of waste that could be discharged to land and defines the requirements for design, operation and permitting of waste discharges to land.
	Title 22 of the California Code of Regulations.  Title 22 addresses the use of recycled water; in particular Section 60306 sets forth the criteria for the use of recycled water for cooling. Such cooling water is defined as disinfected tertiary recycled w
	Fish and Game Code Section 1601 Streambed Alteration Agreement.  CDFG administers the Streambed Alteration Agreement, which is for actions that would disturb bed and banks of surface streams.
	Water Quality Certification.  If a Section 404 permit for fill is required by U.S. Army Corps of Engineers, it must be accompanied by a Section€401 permit issued by CVRWQCB.

	Local Policies

	LORS Compliance Strategy
	Permits Required
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	Geologic Hazards and Resources
	Affected Environment
	Regional Geology
	Local Geology
	Structure.  The structural geology of the area is dominated by deformation associated with historical tectonic activity, the numerous faults in the region (discussed below), and the more recent (Quaternary) alluvial fan deposition off the Diablo Range.
	Stratigraphy.  Several major units occur in the vicinity of the EAEC site. These are discussed below.
	Quaternary Dos Palos Alluvial Deposits.  These are flood basin deposits of Holocene age (0 to 10,000 years).
	Quaternary Alluvial Fan Deposits.  These are unconsolidated alluvial units deposited in fans from the adjacent mountains. Gravel, sand, silt, and clay units are highly variable in the subsurface; Holocene age (0 to 10,000 years).
	Tulare Formation.  The Tulare formation forms a narrow strip of valley-fill sediment along the west margin of the San Joaquin Valley. It is composed of semi-consolidated to consolidated deposits of clay, silt, sand, and gravel. The source of the sediment
	Fanglomerate Deposits.  These are consolidated deposits consisting of conglomerate, sandstone, and siltstone; Miocene age (5 million to 25 million years).
	San Pablo Group.  This deposit consists of sandstone, mudstone, siltstone, and shale, with minor tuff and is marine in origin; Miocene age (5 million to 25 million years).
	Panoche Formation.  This deposit consists of sandstone, shale, siltstone, conglomerate lenses and is marine in origin; Cretaceous age (67 million to 140 million years).
	Moreno Formation.  This deposit is composed of organic shale, siltstone, and sandstone and is marine in origin; Cretaceous age (67 million to 140 million years).
	Franciscan Complex.  The Franciscan Complex is a Middle to Late Jurassic (150 million to 165 million years) assemblage consisting of distinct units of sandstone, shale, chert, greenstone (metamorphosed basalt), and serpentinite (shallow mantle ultramafic


	Regional Seismicity
	Major Faults.  Table 8.15-1 lists active (Holocene) and inferred faults within approximately 30€miles of the site. For each fault an estimate of the maximum credible earthquake (MCE) is listed based on California seismic hazard mapping (Mualchin, 1996) a
	Calaveras Fault.  The Calaveras fault is 75 miles long and is approximately 21 miles west of the EAEC site. The Calaveras Fault has been identified as a branch of the San Andreas Fault system, but is considered to be dormant (Norris and Webb, 1990). Howe
	Concord Fault.  The Concord fault is 12 miles long and lies approximately 24 miles north˜west of the site. Displacement along this fault has occurred in Historic time (within the last 200 years) and has been estimated to have a MCE of Mw 6.5 (Mualchin, 1
	Coast Ranges Sierran Block.  This thrust fault is located approximately 4 miles southwest of the site and extends from near Red Bluff in northern California to Buttonwillow, northwest of Bakersfield in the southern San Joaquin Valley. The MCE for the Coa
	Greenville Fault.  The Greenville fault is 45 miles long and is located 19 miles northeast of the EAEC site at its closest point. The fault extends from Bear Valley to just north of the Livermore Valley. Displacement has occurred during Holocene time (wi
	Hayward Fault.  The Hayward fault is 62 miles long and is located 30 miles from the EAEC site at its closest point. The fault is considered to be the most likely source of the next major earthquake in the San Francisco Bay (WGNCEP, 1996). Although the fa
	Midland.  This fault underlies the sedimentary materials approximately 6 miles north of the site. Its regency of faulting is unknown and the MCE is unknown.
	Midway-San Joaquin Fault.  The Midway-San Joaquin fault is 45 miles long and is located approximately 12 miles southeast of the EAEC site at its closest point. The MCE for this fault is estimated to be MW 6.75 (Mualchin, 1996).
	Pleasanton Fault.  The Pleasanton fault is located approximately 20 miles southwest of the EAEC site and is approximately 3 miles long. This relatively short fault has had displacement within Holocene time (within the last 10,000 years). No MCE has been
	Southampton.  The Southampton fault is a short fault with a length of approximately 9€miles. The fault is located approximately 28 miles northwest of the site and has a MCE of MW 6.25
	Tracy (Stockton) Fault.  This fault is concealed beneath the sediments of the Delta. It is thought to extend across the valley beyond Stockton. It does not have an MCE estimate.
	Vernalis Fault.  The Vernalis fault lies approximately 5 miles east of the site and is approximately 17 miles long. Displacement along this fault has occurred within Holocene time (within the last 10,000 years). No MCE has been established for this fault
	Verona Fault.  The Verona fault is another relatively short active fault 7€miles southwest of the EAEC site. This 5-mile˚long fault has had displacement within Holocene time. No MCE has been established for this fault.
	Historical Seismicity.  Recent historical seismicity for the San Francisco Bay region is associated with the San Andreas, Hayward, Calaveras, and Greenville faults. Early settlers wrote the earliest records of earthquakes in this region in the 1800s. The


	Geologic Hazards
	Surface Fault Rupture.  No active faults were found to cross either the EAEC site or any of the linear facility corridors (Bortugno et al., 1991).
	Earthquake Ground˚Shaking.  The most significant geologic hazard at the EAEC site is most likely strong ground˚shaking due to an earthquake. Mualchin (1996) estimated that the ground˚shaking of a magnitude 6.75 earthquake along the Midway-San Joaquin Fau
	Liquefaction.  During strong ground˚shaking, loose, saturated, cohesionless soils can experience a temporary loss of shear strength. This phenomenon is known as liquefaction. Liquefaction of soils is dependent on grain size distribution, relative density
	Slope Stability.  Slope instability depends on steepness of the slope, underlying geology, surface soil strength, and moisture in the soil. Significant excavating, grading, or fill work during construction might introduce slope stability hazards at eithe
	Subsidence.  Subsidence can be caused by natural phenomena during tectonic movement, consolidation, hydrocompaction, or rapid sedimentation. Subsidence can also result from human activities, such as withdrawal of water or hydrocarbons in the subsurface s
	Expansive Soils.  Expansive soils shrink and swell with wetting and drying. The shrink-swell capacity of expansive soils can result in differential movement beneath foundations. Expansive soils may be present under both the linear facilities and the EAEC
	Geologic Resources.  The following geologic resources are found in vicinity of the EAEC site.
	Sand, Gravel, and Rock Resources.  There are no known sand and gravel quarries close to the project site. The closest operating sand and gravel mining operations are approximately 15€to 20 miles west near Fremont and Pleasanton (Alameda County, 1994).
	Clay. Clay mining historically occurred near Corral Hollow located approximately 12 miles south of the EAEC site, but is no longer economically feasible (Alameda County, 1994).



	Environmental Impacts
	Generating Facility
	Geologic Hazards.  Ground˚shaking presents the most significant geologic hazard to the proposed EAEC generating facility and linear facilities. The potential for shrink-swell behavior in soils beneath the EAEC site and linear facilities may also be prese
	Geologic Conditions and Topography.  Construction will require minor grading and excavation, thereby altering the terrain of the EAEC site. Impacts to the geologic conditions involve dust generation, changes in drainage, cuts, and fills. Since the site i

	Linear Facilities
	Electric Transmission Line.  Seismically induced ground-shaking, liquefaction, and possible high shrink-swell potential all present potentially significant hazards to the proposed 230˚kV transmission line route. With implementation of the mitigation meas
	Natural Gas Supply Line.  Seismically induced ground˚shaking, liquefaction, and possible high shrink-swell potential all present potentially significant hazards to the proposed natural gas pipeline route. With implementation of the mitigation measures pr
	Water and Other Lines.  The cooling tower water supply and discharge lines, potable water supply lines, and storm drain are subject to potentially significant ground˚shaking, liquefaction, slope instability, and shrink-swell hazards. With implementation
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	Affected Environment
	Geographic Location
	Regional Geologic Setting
	Resource Inventory Methods
	Paleontological Resource Assessment Criteria
	Categories of Sensitivity.  In its standard guidelines for assessment and mitigation of adverse impacts to paleontological resources, the SVP (1995) established three categories of sensitivity for paleontological resources: high, low, and undetermined.
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	Alternatives
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	Proposed and Alternative Sites
	The Proposed Site
	Alternative Sites
	Alternative Site Selection Criteria
	Alternative Site Description and Feasibility
	Site 1.  Site 1 (Arnaudo Brothers) is located south of the proposed site, north of Grant Line Road. The site is a 154-acre parcel of relatively flat land with rising terrain to the southeast. The site is located in Alameda County and is zoned Agricultura
	Site 2.  Site 2 (Castello 1) is located south of the proposed project site, west of Site 1 (Arnaudo Brothers), situated between the California Aqueduct and the Delta˚Mendota Canal. The site consists of approximately 46 acres of flat land, located within
	Site 3.  Site 3 (Castello 2) is located south of the proposed site, and is approximately 1,800€feet due west of the Mountain House School. The site is approximately 37 acres of flat land. A PG&E 230-kV electrical trans˜mission line runs along the eastern
	Site 4.  Site 4 (Steve Lee and J. Puang) is located southwest of the proposed site and consists of 158€acres. The site topography consists of several small mounts, gradually rising on the western side of the parcel. A PG&E natural gas compressor station
	Site 5.  Site 5 (Livermore Equity) is located west of the proposed project site, on the west side and north of the Tracy Pumping Station. This site is a 207-acre parcel with undulating terrain. Several small hills are located on the western edge of the p
	Site 6. Site 6 (North of Tesla substation) is a combination of two parcels consisting of parcels of 49.53˚acres and 299.1€acres. The site is located north of the Tesla substation in rural eastern Alameda County. The site is currently grazing land with wi

	Environmental Considerations
	Air Quality.  The type and quantity of air emissions from the proposed and alternative sites will be identical. However, the impacts on the human population and the environment will differ because of the location of residences and other human habitat in
	Biological Resources.  Types of biological resources in the area of the alternative sites are generally comparable to those identified at the proposed project site. These sites are currently in agricultural fields and are highly disturbed. However, Site
	Cultural Resources.  The proposed and alternative project sites are located in areas with known cultural resources sites nearby. Therefore, the potential of impacting cultural resources is similar at the proposed site and alternative sites.
	Land Use.  The proposed and alternative sites are located in Alameda County, with the exception of a portion of Site 5, which is located in Contra Costa County. All of these sites are zoned large˚parcel agricultural. Based on discussions with the Alameda
	Noise.  The proposed project site and alternative sites are sparsely populated, with Sites 1 and 2 being closest to a residential community. The proximity of Sites 1 and 2 to this larger population of sensitive receptors could result in significant noise
	Public Health.  Alternative Sites 1, 2, and 3 are significantly closer to a larger number of public receptors, the community south of Grant Line Road, and the Mountain House School. These sites would likely expose the public to higher public health impac
	Worker Health and Safety.  EAEC has no impact on worker health and safety. Therefore, the worker health and safety impacts from the proposed site and alternative sites are equivalent.
	Socioeconomics.  Property taxes from EAEC, as well as any of the alternatives, will benefit Alameda County. All other socioeconomic impacts from the alternatives are believed to be the same as impacts from the proposed site.
	Agriculture and Soils.  With regard to agriculture and soils, the major differences between the proposed EAEC site and the alternative sites are their effects on prime agricultural land, erodibility of the land due to construction impacts, and revegetati
	Site 1.  The predominant soil type at Site 1 is the Capay Clay, with a slight slope. The area is designated “prime agricultural land.” The revegetation potential during and after construction is high, but soil erosion and sedimentation due to constructio
	Site 2.  The predominant soil type at Site 2 is the Linne Clay loam, and it is considered prime agricultural land. The revegetation potential during and after construction is high, but soil erosion and sedimentation due to construction activities would b
	Site 3.  The predominant soil types at Site 3 are Rincon Clay (0 to 3 percent slopes) and Piper Sands (3 to 7€percent slopes). The area is designated “prime agricultural land.” Development of this site will remove prime agricultural land from agricultura
	Site 4.  The soil types at Site 4 are designated as “prime agricultural land.” Development of this site will remove prime agricultural land from agricultural use. The revege˜tation potential during and after construction is high; soil erosion and sedimen
	Site 5.  Site 5 is designated as “unique farmland.” Development of this site will remove this unique farmland from agricultural use. The revegetation potential during and after construction is high; soil erosion and sedimentation due to construction acti
	Site 6.  Site 6 is designated as “farmland of low importance.” Development of this site will not significantly impact agricultural or soil resources. The potential for revegetation during and after construction is high.

	Traffic and Transportation.  The proposed site will require a new paved, 0.5-mile access road to be constructed from the site to Mountain House Road. The alternative sites would also require the construction of new access roads of varying lengths and are
	Visual Resources.  All of the alternative sites consist of parcels that are relatively undisturbed grazing or agricultural land located in rural areas. The potential for visual resources impacts associated with each of these sites varies depending on the
	Site 1.  Alternative Site 1 is highly visible from Grant Line Road because it is located on the inside of a bend in the road in an area where the landscape is open in character. A project on this site would have a moderately high potential to create impa
	Site 2.  Alternative Site 2 has low potential for creating impacts on visual resources. The site is tucked away at the end of a small valley, and the closest publicly accessible viewpoint is limited due to the restricted opening to the valley and isolate
	Site 3.  Alternative Site 3 has a high potential for creating impacts on visual resources because it lies in immediate proximity to several rural residences and the Mountain House School that would have unobstructed views toward the facility. In addition
	Site 4.  Alternative Site 4 has low potential for creating impacts on visual resources. The site is tucked away between the Tracy Pumping Station, the PG&E 500-kV transmission lines, and the Delta Pumping Station. Few residences are located near the site
	Site 5.  Alternative Site 5 has a moderate to low potential for creating impacts on visual resources. The site is northwest of the Tracy Pumping Station, and is situated between PG&E’s 500-kV and 230˚kV transmission lines. Few residences are located near
	Site 6.  Site 6 is located in a rural area with scattered residences nearby (approximately 0.5€mile to the closest residence). However, the site is south of Patterson Pass Road, which is designated a Scenic Route by Alameda County. Motorists on this road

	Hazardous Materials Handling.  The same quantity of hazardous materials would be stored and used at the proposed site as at the alternative sites. Access to Site 2 is via 2˚lane roads with curves and hills. The delivery distance for the ammonia is also l
	Waste Management.  The same quantity of waste will be generated at the proposed site as at the alternative sites. The environmental impact of waste disposal should not differ significantly between the proposed and alternative sites.
	Water Resources.  The source of water for EAEC consists of BBID raw water and recycled water for use in the cooling tower and process makeup, and BBID raw water for domestic use. The quantity of water required will be the same for all of the sites. Howev
	Geologic Hazards and Resources.  As described in Section 8.15, Geological Resources, the proposed site is potentially subject to seismically induced ground˚shrinking, liquefaction, and has high shrink-swell potential. The alternative sites are also poten
	Paleontological Resources.  The proposed site and the alternative sites have the potential to adversely impact paleontological resources as a result of deep excavations in those areas where fill is not present and the site has not been disturbed by agric
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	Alternative Linear Facilities
	Electric Transmission Lines
	Transmission Line Alternatives
	Alternative 1a (Preferred).  The preferred alternative consists of two electrical transmission lines that exit the property near the middle of the southern boundary. The two electrical lines are parallel to one another along the entire north/south orient
	Alternative 1b.  This alternative also consists of two electrical transmission lines that exit the property at the southern boundary, but exit along the eastern side of the property. In order to run along the eastern property line, both lines exit the sw


	Natural Gas Supply Lines
	Gasline Alternatives
	Alternative 2a (Preferred).  This route is a 1.4-mile pipeline that exits the project site to the south, following Kelso Road west to the Bethany Compressor Station just east of Bruns Road where it will interconnect into PG&E Line 401.
	Alternative 2b.  Alternative 2b was a gasline route that was considered during project scoping but determined to have potentially greater environmental impacts than those alternatives presented here. Therefore no further analysis of Alternative 2b is pre
	Alternative 2c.  This alternative is a 1.4-mile pipeline that exits the project to the southwest and travels east following Kelso Road but runs south of Kelso Road in the agricultural fields to the Bethany Compressor Station.
	Alternative 2d.  This alternative is a 1.5-mile pipeline that exits the site to the southwest until it intersects the section line and turns south to connect to PG&E Line 401.
	Alternative 2e.  This alternative is a 1.2-mile gasline that exits the site to the southwest until it intersects the section line, then turns further south until it connects to PG&E Line 401.

	Environmental Considerations
	Air Quality.  Except for emissions from construction equipment, the natural gas supply line has no impact on air quality. Therefore, the air quality impacts of the preferred transmission line and the alternative transmission lines are equivalent.
	Biological Resources.  Alternative 2a construction would be performed in the right-of-way along Kelso Road, mini˜mizing potential impacts to biological resources. Alternatives 2c, 2d, and 2e would result in construction in agricultural fields with potent
	Cultural Resources.  There are no known cultural resource sites located adjacent to the alternative routes.
	Land Use.  The alternative gas supply line routes primarily pass through county right-of-way land or agricultural land that is zoned Agricultural. Because the preferred gasline route passes through land with the same uses and zoning designations as the a
	Noise.  Other than during construction, the alternative natural gas supply line will not produce noise. Therefore, the noise impact from the alternative lines is equivalent to the preferred line.
	Public Health.  The natural gas supply line has no impact on public health. Therefore, the public health impacts from the preferred gas supply line and the alternative gas supply lines are equivalent.
	Worker Health and Safety.  The natural gas supply line has no impact on worker health and safety. Therefore, the worker health and safety impacts from the preferred gas supply line and the alternative gas supply lines are equivalent.
	Socioeconomics.  All of the alternatives and the preferred line are of similar lengths and would require a similar workforce. Therefore, the socioeconomic impacts from the alternatives will be the same as impacts from the preferred natural gas supply lin
	Agriculture and Soils.  The proposed gas supply line route is located in the county road right-of-way land and will not impact agriculture and soil resources. The alternative routes traverse soil mapping units that are designated as prime agricultural la
	Traffic and Transportation.  The preferred natural gas supply line will have a minimal impact on traffic and trans˜portation during construction of the line but no impact during operation of the line. The alternative routes will have a slightly lower imp
	Visual Resources.  Since the preferred natural gas supply line and all alternative lines will be underground, there is no visual impact from any of the lines.
	Hazardous Materials Handling.  The natural gas supply line has no impact on hazardous materials handling. Therefore, the hazardous materials handling impacts from the preferred natural gas supply line and the alternative lines are equivalent.
	Waste Management.  The natural gas supply line has no impact on waste management. Therefore, the waste management impacts from the preferred natural gas supply line and the alternative lines are equivalent.
	Water Resources.  The natural gas supply line has no impact on water resources. Therefore, the water resources impacts from the preferred natural gas supply line and the alternative lines are equivalent.
	Geologic Hazards and Resources.  Because it will be placed underground, the natural gas supply line will have a minimal impact on geologic hazards and resources during the construction period and will be exposed to earthquake disruption during the operat
	Paleontological Resources.  The preferred and alternative routes are located in an area with a moderate sensitivity rating because artificial fill material and significant ground disturbance due to roadway, residential, agricultural, or industrial constr


	Waterlines
	Waterline Alternatives
	Alternative 3a.  This alternative is an approximately 2.6-mile pipeline running along Bruns Road, then turning southeast along Byron Bethany Road to the project site.
	Alternative 3b.  This alternative would run along existing BBID canals to the project site. This alternative is approximately 3.0 miles long.
	Alternative 3c.  Alternative 3c was an alternative that was considered during project scoping but was determined to have potentially greater environmental impacts than the alternatives presented here. Therefore no further analysis of Alternative 3c is pr
	Alternative 3d.  This route runs southward along Bruns to an existing gravel road that runs east to the Delta-Mendota Canal, and then north to Byron Bethany Road along the canal. The pipeline would turn south along Byron Bethany Road and cross Mountain H
	Alternative 3e (Preferred).  This alternative is a 2.1-mile pipeline. This route would run southward along Bruns Road to an existing gravel road that runs east to the Delta-Mendota Canal. The pipeline would continue east under the Delta-Mendota Canal via

	Recycled Waterline Alternatives
	Alternative 4a.  This alternative is approximately 4.3 miles of pipeline running from the site of the future MHCSD WWTP, west along Bethany Road, northwest along Byron Bethany Road, and west on Kelso Road to the project site.
	Alternative 4b (Preferred).  Similar to Alternative 4a, this preferred route would be approximately 4.6 miles of pipeline running from the site of the future MHCSD WWTP, west along Bethany Road, and then northwest along Byron Bethany Road to Mountain Hou

	Environmental Considerations
	Air Quality.  Except for emissions from construction equipment during the construction phase of the project, the waterlines have no impact on air quality. Therefore, the air quality impacts of the preferred waterline and the alternative waterlines are eq
	Biological Resources.  Those alternative waterline routes 3a, 3d, and 3e, and 4a and 4b that are either in or adjacent to existing roadways will result in a lower potential for adverse biological impacts. However, these routes could impact vernal pools a
	Cultural Resources.  No known cultural resources were identified along any of the raw waterline routes. However, a number of known cultural resources exist near the recycled waterline routes along the Byron Bethany Road. One recorded site is located near
	Land Use.  The preferred waterline and alternative routes all use either street or highway rights-of-way or will require ROW easements across private farmland. The land use impact from the preferred line and the alternative lines is therefore expected to
	Noise.  Other than during construction, the waterline does not produce noise. Therefore, noise impact from the alternative lines is equivalent to the preferred line.
	Public Health.  The waterline has no impact on public health. Therefore, the public health impacts from the preferred line and the alternative lines are equivalent.
	Worker Health and Safety.  The waterline has no impact on worker health and safety. Therefore, the worker health and safety impacts from the preferred line and the alternative lines are equivalent.
	Socioeconomics.  The assessed value of the alternative lines would be different, depending on the lengths of each line. This difference in assessed value would provide more tax revenues for the longer alternative routes. The difference in tax revenue, if
	Agriculture and Soils.  The preferred waterline and alternative lines all use street or highway rights-of-way or ROW easements across private farmland. Use of any of the line routes will not cause significant disturbance to soils or loss of agricultural˚
	Traffic and Transportation.  The preferred waterline route and the alternative routes will all cause some disruption to traffic flow when trenching across or in roads is necessary. The exception is Route 3b, which is mostly along existing canals. Of the
	Visual Resources.  Since the preferred waterline and all alternative lines will be under˜ground, there is no visual impact from any of the lines.
	Hazardous Materials Handling.  The waterline has no impact on hazardous materials handling. Therefore, the hazardous materials handling impact from the preferred water supply line and the alternative lines is equivalent.
	Waste Management.  The waterline has no impact on waste management, except for drilling mud resulting from crossing underneath bodies of water. However, the disposal of drilling mud is insignificant. Therefore, the waste management impacts from the prefe
	Water Resources.  The particular route used for the waterline has no impact on water resources. Therefore, the water resources impact from the preferred water supply line and the alternative lines is equivalent.
	Geologic Hazards and Resources.  The waterline will have a minimal impact on geologic hazards and resources during the construction period. The line will also be exposed to earthquake disruption during the operating life of the line. The preferred waterl
	Paleontological Resources.  All of the waterline alternatives have the same potential to disturb the unnamed Quanternary alluvium that contains Rancholabrean-age vertebrate fossils elsewhere in this area. Therefore, all of the alternative routes have the



	Alternative Project Configurations
	Alternative Technologies
	Selection Methodology
	Technologies Reviewed
	Oil and Natural Gas
	Conventional Boiler-Steam/Turbine.  Fuel is burned in a furnace/boiler to create steam, which is passed through a steam turbine that drives a generator. The steam is condensed and returned to the boiler. This is an aging technology, which is able to achi
	Supercritical Boiler-Steam/Turbine.  This technology is basically the same as the conventional boiler-steam/turbine except that considerably higher pressures are employed. While the efficiency increases, more expensive materials are required to construct
	Simple Combustion Turbine.  This technology uses a gas or combustion turbine to drive a generator. Air is compressed in the compressor section of the combustion turbine, passes into the combustion section where fuel is added and ignited, and the hot comb
	Conventional Combined˚Cycle.  This technology integrates combustion turbines and steam turbines to achieve higher efficiencies. The combustion turbine, which drives a generator, would normally exhaust its hot combustion gas to the atmosphere, but in the
	Kalina Combined˚Cycle.  This technology is similar to the conventional combined˚cycle except water in the heat recovery boiler is replaced with a mixture of water and ammonia. Overall efficiency is expected to be increased 10 to 15 percent. This technolo
	Advanced Gas Turbine Cycles.  There are a number of efforts to enhance the performance and/or efficiency of gas turbines by injecting steam, intercooling, and staged firing. These include the steam-injected gas turbine (SIGT), the intercooled steam recup
	Fuel Cells.  This technology uses an electrochemical process to combine hydrogen and oxygen to liberate electrons, thereby providing a flow of current. The types of fuel cells include phosphoric acid, molten carbonate, solid oxide, alkaline, and proton e

	Coal
	Conventional Furnace/Boiler Steam Turbine/Generator.  Coal is burned in the furnace/boiler, creating steam that is passed through a steam turbine connected to a generator. The steam is condensed in a condenser, passed through a cooling tower, and returne
	Atmospheric and Pressurized Fluidized Bed Combustion.  Both of these technologies burn coal in a hot bed of inert material containing limestone that is kept suspended or fluidized by a stream of hot air from below. Water coils within the furnace create s
	Integrated Gasification Combined˚Cycle.  Integrated gasification combined˚cycle (IGCC) gasifies coal to produce a medium Btu gas that is used as fuel in a combustion turbine, which exhausts to a heat recovery steam generator that supplies steam to a stea
	Direct˚ and Indirect˚Fired Combustion Turbines.  Direct-fired units burn finely powdered coal directly in the combustion chamber of the combustion turbine while indirect-fired units burn the coal in a fluidized bed or other combustor, and use a heat exch
	Magnetohydrodynamics.  High temperature (3,000 ºF) combustion gas is ionized and passed through a magnetic field to directly produce electricity. This technology is not commercially available; therefore, it fails to pass Step 1 of the review methodology

	Nuclear
	Water
	Hydroelectric.  This technology uses falling water to turn turbines that are connected to generators. A flowing river, or more likely a dammed river, is required to obtain the falling water. This technology is commercially available. Most of the sites fo
	Geothermal.  These technologies use steam or high-temperature water (HTW) obtained from naturally occurring geothermal reservoirs to drive steam turbine/generators. There are vapor˚dominated resources (dry, super-heated steam), and liquid-dominated resou
	Ocean Energy Conversion.  A number of technologies use ocean energy to generate electricity. These include tidal energy conversion, which uses the changes in tide level to drive a water turbine/generator; wave energy conversion, which uses wave motion to

	Biomass
	Solar
	Radiation.  Solar radiation (sunlight) can be collected directly to generate electricity with solar thermal and solar photovoltaic technologies or indirectly through wind generation technology in which the sunlight causes thermal imbalance in the air mas
	Thermal.  Most of these technologies collect solar radiation, heat water to create steam, and use the steam to power a steam turbine/generator. The primary systems that have been used in the United States capture and concentrate the solar radiation with
	Photovoltaic.  This technology uses photovoltaic “cells” to convert solar radiation directly to direct current electricity, which is then converted to alternating current. Panels of these cells can be located wherever sunlight is available. This technolo
	Wind Generation.  This technology uses a wind-driven rotor (propeller) to turn a generator and generate electricity. Only certain sites have adequate wind to allow for the installation of wind generators and most of the sites that have not been developed
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