Clean Energy for the 21st Century

‘.l
- B
Calpine Corporation Bechtel Enterprises Holdings, Inc.

May 22, 2001

Mr. Steve Larson

Executive Director

California Energy Commission
1516 Ninth Street

Sacramento, California 95814

Dear Mr. Larson:

In accordance with the provisions of Title 20, California Code of Regulations, Calpine
Corporation (Calpine) and Bechtel Enterprises Holdings, Inc. (Bechtel), hereby submit this
Application for Certification (AFC) seeking authority to construct and operate the Russell City
Energy Center, a 600-megawatt, natural gas-fired, combined-cycle power plant to be located in
the City of Hayward, California. Calpine/Bechtel respectfully request that the Russell City
Energy Center AFC be reviewed under the expedited six-month licensing process as set forth in
Public Resources Code 25550.

Approximately 10 acres of the 14.7-acre proposed site for the Russell City Energy Center is
currently occupied by the transmitter facilities of Radio Station KFAX, AM 1100. The owner of
KFAX has applied to the City of Hayward for permission to construct and operate new
transmitter facilities on a closed City of Hayward landfill located approximately 1.25 miles from
the existing transmitter facility. The City of Hayward is currently preparing an environmental
document, in compliance with the provisions of the California Energy Quality Act (CEQA) that
addresses the demolition of the existing KFAX transmitter facility and construction of the new
transmitter facility. Calpine/Bechtel has been advised that completion of the City of Hayward’s
CEQA review is anticipated by mid summer 2001. A copy of the City’s environmental clearance
document will be submitted to the California Energy Commission Docket Office when it
becomes available.

As officers of the respective Companies, we hereby attest, under penalty of perjury, that the
contents of this application are truthful and accurate to the best of our knowledge.

Dated this 22nd day of May, 2001
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Vice-President-Calpine Corporation Vice President and Manager

General Manager-Calpine/Bechtel Joint Development ~ Bechtel Enterprises Holdings, Inc.
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1.0 EXECUTIVE SUMMARY

1.1 PROJECT OVERVIEW

Calpine Corporation (Calpine) and Bechtel Enterprises Holdings, Inc. (Bechtel), known as the
Calpine/Bechtel Joint Development, propose to construct, own, and operate a merchant energy generating
facility in the Industrial Corridor of the City of Hayward, Alameda County, California, to be known as the
Russell City Energy Center (RCEC). The RCEC will be a natural gas-fired, combined-cycle electric
generating facility rated at a nominal gross generating capacity of 600 megawatts (MW). The proposed
14.7-acre project site is located at the southwest corner of the intersection of Enterprise Avenue and
Whitesell Street, directly south of the City of Hayward’s Water Pollution Control Facility (WPCF).

The project also includes the construction and operation of an advanced wastewater treatment plant
(AWT plant) adjacent to the energy center that will treat secondary effluent that is currently discharged to
San Francisco Bay to produce high-quality water for use in the energy center’s cooling and process water
systems. Secondary effluent will be supplied to the AWT plant by the Hayward WPCF. Secondary
effluent from the East Bay Dischargers Authority (EBDA) pipeline from the Union Sanitary District
(USD) wastewater treatment plant will serve as a backup supply to the AWT plant.

Approximately 11 acres of the 14.7-acre proposed site for the RCEC is currently occupied by the
transmitter facilities of Radio Station KFAX, AM 1100. The owner of KFAX has applied to the City of
Hayward for permission to construct and operate new transmitter facilities on a closed City of Hayward
landfill located approximately 1.25 miles from the existing transmitter facility. The City of Hayward is
currently preparing an environmental document, in compliance with the provisions of the California
Energy Quality Act (CEQA), that addresses the removal of the existing KFAX transmitter facility and
construction of the new transmitter facility. Calpine/Bechtel has been advised that completion of the City
of Hayward’s CEQA review is anticipated by mid summer 2001. A copy of the City’s environmental
clearance document will be submitted to the California Energy Commission (CEC) Docket Office when it
becomes available. A legal description of the RCEC site is attached as Appendix 1-A. A list of property
owners adjacent to the RCEC site and linear corridors is attached as Appendix 1-B.

1.1.1 The Russell City Energy Center

Figure 1-1 is a rendering that shows the project in its surroundings. Figure 1-2 shows the location of the
project features. The proposed energy center will consist of the following:

e A 600-megawatt (MW) nominal, natural gas-fired, combined cycle generating facility consisting
of two “F-Class” combustion turbine—generators (CTGs), two multi-pressure, supplementary-
fired heat recovery steam generators (HSRGs), a single 3-pressure, reheat, condensing steam
turbine—generator (STG), and a hybrid, wet/dry plume-abated mechanical draft cooling tower

e A 230-kilovolt (kV) on-site switchyard

e A l.1-mile 230-kV, double-circuit overhead transmission line connecting the RCEC switchyard
to the existing Pacific Gas and Electric (PG&E) Eastshore Substation via PG&E’s existing
Eastshore to Grant 115-kV transmission corridor which is located approximately 600 feet from
the northeast corner of the project site
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e Approximately 0.9 miles of 16-inch diameter underground natural gas pipeline from PG&E’s gas
distribution Line 153 to the RCEC site

e Approximately 100 feet of new 12-inch diameter domestic water/firewater pipeline from the
existing City water main in Whitesell Street

e Approximately 2,000 feet of new industrial wastewater discharge pipeline to the headworks of the
Hayward WPCF

1.1.2 Advanced Wastewater Treatment (AWT) Plant

The proposed new AWT plant will produce high-quality water for plant cooling and process makeup
needs from treated secondary effluent that is currently discharged to San Francisco Bay via EBDA. The
AWT plant will consist of the following:

¢  Micro-Filtration (MF) and Reverse Osmosis (RO) treatment trains to remove suspended solids
and dissolved solids from the incoming treated secondary effluent

e Chlorine contact basins to eliminate any residual biological contamination from the treated water
in accordance with Title 22 (California Code of Regulations, Title 22, Section 60301.230)

e Product water storage tanks sufficient to provide for 24 hours of energy center operation at
average consumption during interruptions of AWT plant operation

e Precipitation and clarification processes to remove metals and other potentially harmful dissolved
solids from the RO reject water stream

e Solids processing and handling systems to convert the sludge from the metals separation process
to a benign solid form that can be transported by truck for disposal off-site

e Approximately 150 feet of new pipelines beneath Enterprise Avenue to convey secondary
effluent to the AWT plant and to convey AWT wastewater streams to the WPCF

e Approximately 700 feet of new pipeline to convey backup secondary effluent from the existing
EBDA pipeline to a connection in the supply line from the WPCF to the AWT plant

1.1.3 RCEC and AWT Plant Arrangement

The site arrangement shown in Figure 2.2-1 and typical elevation views shown in Figures 2.2-2a and 2.2-
2b illustrate the location and size of the proposed energy facility and the adjacent AWT Plant. The parcel
will be fenced to accommodate the generation facilities, including the storage tank areas, parking area,
control/administration building, water treatment building, emission control equipment, generation
equipment, and the on-site switchyard. The AWT plant will be separately fenced at the northwest corner
of the property to provide security for that operation.

Access to the RCEC site will be via a driveway off Enterprise Avenue through a security gate. Most of
the RCEC site will be paved to provide internal access to all facilities and onsite buildings. Access to the
AWT plant will be via a separate driveway off Enterprise Avenue through a separate security gate.

1.2 PROJECT SCHEDULE

Calpine/Bechtel has requested that this Application for Certification (AFC) for the RCEC be processed
under the CEC’s expedited six-month licensing process. Assuming the project receives a license by
January 2002, construction of the RCEC and the AWT plant will begin in the summer of 2002. Pre-
operational testing of the energy center and AWT plant will begin in the spring of 2004, and full-scale
commercial operation is expected to commence in the summer of 2004.
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Figure 1-1
Architectural Rendering
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1.3 PROJECT OWNERSHIP

The RCEC will be jointly owned by Calpine and Bechtel. The two companies established a joint
development program in late 1998 for the express purpose of developing, owning, and operating a
number of natural gas-fired merchant power plants in the San Francisco Bay Area. The Delta Energy
Center, which is under construction in Pittsburg, was the first Calpine/Bechtel project approved by the
CEC. The Metcalf Energy Center, which is in the final stages of CEC review, will be the second. The
Russell City Energy Center would be the third.

The AWT plant will be designed and constructed by Calpine/Bechtel and owned and operated by the City
of Hayward.

1.3.1 Calpine Corporation

Calpine is an independent power developer, owner, and operator. Its headquarters are located in San Jose,
California. Calpine is a publicly traded company with the NYSE stock symbol CPN.

Calpine owns an interest in 50 power generation facilities and geothermal steamfields having an
aggregate capacity of 7,000 MW. Calpine’s Sutter Power Plant near Yuba City in Sutter County is
nearing completion and is expected be begin commercial operation this summer. Calpine also has two
merchant power plants under construction in Pittsburg, Contra Costa County: the Los Medanos Energy
Center and the Delta Energy Center. They are expected to be online by summer 2001 and summer 2002,
respectively. Both the Sutter and Delta projects are being constructed by Bechtel Power Corporation. In
addition, Calpine owns and operates natural gas-fired cogeneration facilities in Gilroy, King City,
Watsonville, San Jose, and the Greenleaf 1 and 2 plants adjacent to the Sutter Power Plant near Yuba
City. Across North America, Calpine currently has 27 plants under construction and 28 plants in
announced development for a total of an additional 32,660 MW.

1.3.2 Bechtel Enterprises Holdings, Inc.

Bechtel Enterprises Holdings, Inc. is the development, finance and ownership entity within the Bechtel
Group of Companies. Bechtel is based in San Francisco, California, with offices worldwide.

A privately held firm, Bechtel is one of the world's largest engineering and construction companies.
Bechtel has extensive experience in the development and construction of power, petrochemical, and large
infrastructure projects both in the U.S. and internationally. Until 1997, Bechtel was a partner with PG&E
in both the U.S. Generating Company (now PG&E Generating Company), and the International
Generating Company (now InterGen). Bechtel is now partnered with Shell in ownership of InterGen,
which now operates worldwide. InterGen has recently secured CEC approval for three peaking
generating facilities in southern California, and is actively developing other projects in California,
elsewhere in the US, and overseas. Bechtel/InterGen currently has ownership interests in more than
17,000 MW of power generating capacity in operation, construction, or advanced development
worldwide. Bechtel Power Corporation, another member of the Bechtel Group of Companies, will be the
engineer/constructor for the RCEC, the AWT plant, and the associated linear facilities.

1.3.3 CURE Labor Agreement

Calpine has entered into an agreement with the California Unions for Reliable Energy (CURE) to
establish a proactive and strong working relationship between the project sponsors and labor for the
construction of the RCEC. In addition, Bechtel constructs projects using Union labor under a National
Presidents” Agreement with the National Building Trades Council.
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1.3.4 Other Agreements

Calpine/Bechtel will contract with PG&E for ownership and operation of the new electrical
interconnection facilities required to transmit power from the RCEC switchyard into the Bay Area
electrical grid. Calpine/Bechtel will also contract with PG&E for the ownership and operation of the new
natural gas supply pipeline for the RCEC. Calpine/Bechtel will contract with PG&E and/or other natural
gas suppliers to supply natural gas to the RCEC. The legal relationship between Calpine and Bechtel, as
owner of the RCEC, and PG&E and other suppliers will be contractual only (one of supplier/user or
seller/buyer of services or products).

1.4 PROJECT ALTERNATIVES

A “No Project” Alternative was considered and rejected. The “no project” alternative fails to meet the
basic project objectives of the RCEC project as described in this Application. For example, the “no
project” alternative is inconsistent with one of the primary business objectives of Calpine/Bechtel’s
program to develop merchant power generation facilities, which is to generate and sell electric power in
the deregulated power market. In addition, the “No Project” Alternative could result in greater fuel
consumption and air pollution in the state, because older, less efficient plants with higher air emissions
would continue to generate power instead of being replaced with cleaner, more highly efficient plants,
such as the RCEC. The “No Project” Alternative is also inconsistent with the energy policies and
directives issued by Governor Gray Davis in recent months to bring additional electrical generating
capacity on line as quickly as possible to help resolve California’s current energy crisis.

Five possible alternative sites in the general vicinity of the proposed site were reviewed and rejected as
infeasible because they fail to meet most of the RCEC project’s basic objectives, fail to avoid or minimize
potentially significant environmental effects (in part because no such effects are identified for the
project), and/or include the potential for the alternatives themselves to result in one or more significant
environmental impacts. A complete discussion of project alternatives is presented in Section 9.

Similarly, alternative routes for the natural gas line, electric transmission line, and water lines were also
reviewed and found to be infeasible, failed to avoid or minimize any potential significant environmental
effects, or had the potential to cause significant environmental effects avoided or minimized by the
proposed project. Natural gas pipeline alternatives, electric transmission connection alternatives, and
water line alternatives are also presented in Section 9.

Several alternative generating technologies were reviewed in a process that led to the selection of a
modern, yet conventional, natural gas-fired combustion turbine combined-cycle arrangement for the
RCEC. 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 better than or equal to the combined-cycle
technology selected for the RCEC.

1.5 ENVIRONMENTAL CONSIDERATIONS

Pursuant to the requirements set forth in existing law and the CEC’s regulations, 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. As discussed in detail herein, with the
implementation of the proposed mitigation measures and the anticipated Conditions of Certification, there
will be no significant unmitigated environmental impacts associated with the construction and operation
of the RCEC project. All sixteen subject areas are discussed in detail in Section 8 of this Application.
This Executive Summary highlights findings related to five subject areas that are typically of the most
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interest in a CEC proceeding: air quality, water resources, visual resources, biological resources, and
noise.

1.5.1 Air Quality

The site is located in the State of California ambient air quality standards nonattainment area for both
ozone and particulate matter with a diameter less than 10 microns (PM;o). An assessment of the impact to
air quality was performed using detailed air dispersion modeling. The air impacts from the RCEC will be
mitigated by the proposed combustion turbine emission control technology and cooling tower drift control
technology. Additionally, emission reduction credits (ERCs) will be obtained to offset the project’s
emissions of volatile organic compounds (VOCs) and NO,, both of which are precursors of ozone, and
PM,o. These mitigation measures will result in the project having no significant adverse impact on air
quality or public health. The AWT plant will not produce any emissions of concern. See Section 8.1 for
a detailed analysis of air quality.

1.5.2 Water Resources

The water to be used in the RCEC cooling tower and as process makeup for the power cycle systems will
be high-purity tertiary treated water produced from secondary effluent from either the City of Hayward’s
WPCEF or from the USD/EBDA backup supply. No potable or otherwise fresh water will be used for
these purposes. The peak and average net consumptions of water by the RCEC are approximately 5.27
and 3.33 million gallons per day (mgd), respectively. Section 8.15 includes a detailed analysis of water
resources.

1.5.3 Visual Resources

The most prominent visual features of the RCEC will be two HRSGs and their associated exhaust stacks
and the cooling tower. The HRSG exhaust stacks will be 145 feet high. The HRSG casings will be
approximately 90 feet high. The cooling tower will be approximately 64 feet tall to the tops of the fan
exhaust cones.

An architectural screening treatment will be provided around the combustion turbines, HRSGs, and the
HRSG exhaust stacks. Additional architectural screening will be provided around the cooling tower and
to the south of the steam turbine-generator systems. Rather than attempting to disguise the energy center
as something else, this architectural treatment will make the facility an architectural landmark visible to
travelers crossing the Hayward-San Mateo bridge at the western gateway to the City. Section 8.13
presents a detailed description and depictions of the proposed architectural treatment and discussion of the
resulting visual effects of the RCEC. A letter from the City of Hayward endorsing the RCEC
architectural design concept is attached as Appendix 1-C.

The RCEC will employ a hybrid wet/dry, plume-abated cooling tower design that will prevent the
formation of visible plumes above the cooling tower under all but the most extreme cold weather
conditions. Various control features will be incorporated in the design of the balance of the energy center
to prevent the formation of visible plumes from other sources.
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1.5.4 Biological Resources

The project would cause no significant impacts to endangered or threatened species. The project site
contains 1.68 acres of seasonal wetlands. Calpine/Bechtel will obtain a permit under the Clean Water Act
from the U.S. Army Corps of Engineers to fill these wetlands at the plant site. The permit application
will include a plan to mitigate this potential impact to below significance level. The mitigation plan may
involve replacement of the seasonal wetlands with wetlands of equivalent value or contribution to
ongoing wetland restoration projects in the Hayward Shoreline area. See Section 8.2 for a detailed
discussion of biological resources.

1.5.5 Noise

Ambient noise measurements were taken to determine the Lo, (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 RCEC’s contribution to the nighttime ambient noise levels at
the nearest residence. The RCEC’s contribution to cumulative noise will not cause the background level
to be increased by more than 5 dBA (barely noticeable increase) at the nearest receptor. Since the
cumulative increase in noise level at the nearest receptor will be barely noticeable during the quietest
nighttime hours at the nearest receptor, no adverse impact is expected as a result of the normal operation
of the facility. Noise modeling was also used to determine the Ly noise levels at the project’s property
lines. The project will comply with the City of Hayward’s property line noise limit of 75 dBA, Lpn. The
AWT plant will not generate any significant operational noise. See Section 8.7 for a detailed analysis of
potential noise impacts.

1.6 KEY BENEFITS
1.6.1 Environmental

The RCEC will employ advanced, high efficiency combustion turbine technology and SCR to minimize
emissions from the facility. NOy emissions (a precursor to smog) produced by the RCEC, will be
approximately 90 percent less than those produced by existing power plants in the Bay Area. In addition
to the significant reduction of emissions, the RCEC’s operating efficiency will be such that the plant will
consume 40 percent less fuel than existing plants of similar size. The RCEC will also purchase and
permanently retire Emission Reduction Credits, or “offsets”, to more than compensate for its minimal
emissions. Because its superior efficiency will make the RCEC one of the new Bay Area energy centers
that will be called upon to run when older, highly-polluting generating units cannot compete
economically, the RCEC will hasten the retirement or the modernization of the older generating units,
thereby contributing to a net air quality improvement for the region.

The use of tertiary treated water as cooling and process water makeup for the RCEC will benefit San
Francisco Bay. The mass emission of heavy metals and solids discharged by EBDA will be reduced by
conversion of dissolved and particulate metals into benign solids through the AWT processes. Most
significantly, the RCEC/AWT plant project will reduce copper discharge to the Bay by 12 kg/month,
which represents an 8 percent reduction in the total discharge from the EBDA system.

1.6.2 Employment

The project will provide for a peak of approximately 485 construction jobs over a 2-year period and
approximately 25 skilled, family-wage positions in the energy center throughout the life of the plant. The
AWT plant will provide an additional 6 skilled family-wage operator positions throughout the life of the
plant. In addition to the direct employment benefit, the RCEC and the AWT plant will require and use

Russell City Energy Center AFC, Vol. I 1-8 Executive Summary



the services of local firms for major maintenance and overhauls, plant supplies, and other support services
throughout the life of the facility.

1.6.3 Tax Base

The RCEC will be a significant tax contributor, generating $3 to $5 million per year in property taxes that
will support the services and programs of Alameda County, Hayward, and other nearby communities.
The California State Board of Equalization is currently debating whether a power generation facility
should be assessed at the county or the state level. If the facility were assessed by the state, property tax
revenues would be allocated countywide; if the facility were assessed at the county level, the allocation
would be dispersed to the local tax jurisdiction within which the facility is sited.

1.6.4 Energy Efficiency

The RCEC will be an efficient, environmentally responsible source of economic and reliable energy to
serve the growing energy demands of the Bay Area.

1.7 PERSONS WHO PREPARED THE AFC

Persons with primary responsibility for the preparation of each section of this AFC are listed in Appendix
1-D.
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2.0 PROJECT DESCRIPTION

2.1 INTRODUCTION

The Russell City Energy Center (RCEC) will be a 600 megawatt (nominal gross output) natural gas-fired
combined-cycle electrical generating facility, with a 230-kilovolt switchyard. The RCEC will be located
on 14.7 acres at the west end of Enterprise Avenue in the City of Hayward, in Alameda County directly
south of the Hayward Water Pollution Control Facility (WPCF). A new 230-kV double-circuit
transmission line will exit the RCEC switchyard eastward toward Pacific Gas and Electric Company’s
(PG&E) existing Eastshore-Grant 115-kV transmission corridor, and then follow the existing corridor to
PG&E’s Eastshore Substation. The total length of this new transmission line will be 1.1 miles.

A new Advanced Wastewater Treatment (AWT) Plant will be constructed immediately west of the energy
center to supply tertiary treated water for makeup to the facility’s cooling and process makeup water
systems. A number of water and wastewater pipelines under Enterprise Avenue will connect the energy
center and the AWT plant with the City of Hayward’s WPCF. The City will also supply potable water to
the RCEC site for domestic use and for fire fighting.

The RCEC and the AWT plant are discussed separately below.
2.2 RCEC PROJECT DESCRIPTION, DESIGN, AND OPERATION

This section describes the design and operational characteristics of the proposed RCEC plant.

2.2.1 Site Plan and Access

The site arrangement shown in Figure 2.2-1 and the typical elevation views shown in Figures 2.2-2a and
2.2-2b illustrate the location and size of the RCEC. Approximately 12.55 fenced acres will be required to
accommodate the generation facilities, control/administration building, switchyard, emission control
equipment, storage tanks, parking area, and storm water detention basins.

The RCEC will be visually compatible with existing and planned industrial and commercial development
in the adjacent properties to the west and north of the site. An architectural screening treatment will be
applied to the outside of the major project structures, including the heat recovery steam generators
(HRSGs) and cooling tower, to make the facility an architectural landmark that will welcome commuters
and visitors to the Hayward community as they travel eastbound across the Hayward-San Mateo Bridge.

Access to the RCEC will be from a new entrance driveway on Enterprise Avenue. Most of the surface
within the fenced area will be paved to provide internal access to all project facilities and on-site
buildings.

The existing Union Pacific Railroad Company (UPRR) industrial rail spur located immediately south of
the site will be used for delivery of heavy equipment components during construction.

2.2.2 Process Description

The energy center’s power train will consist of two Siemens Westinghouse 501 FD Phase 2 combustion
turbine generators (CTGs) equipped with dry, low oxides of nitrogen (NOy) combustors and steam
injection power augmentation capability; two heat recovery steam generators (HRSGs) with duct burners;
a single condensing steam turbine generator (STG); a deaerating surface condenser; a mechanical draft
(wet/dry) plume-abated cooling tower; and associated support equipment.

Russell City Energy Center AFC, Vol. I 2-1 Project Description



Each CTG will generate a maximum of approximately 200 MW. The CTG exhaust gases will be used to
generate steam in the HRSGs. The HRSGs will employ reheat design with duct firing. Steam from the
HRSGs will be admitted to a condensing STG. A maximum of 235 MW will be produced by the steam
turbine. The project is expected to have an overall annual availability in the general range of 92 to

98 percent.

The heat balance for power plant baseload operation is shown in Figures 2.2-3a and 2.2-3b. The
predicted net electrical output of this facility under these conditions is 553 MW. This balance is based on
an ambient temperature of 59°F with water fog cooling of the combustion air, no augmentation steam
injection, and no duct firing.

Associated equipment will include emission control systems necessary to meet the proposed emission
limits. NO, emissions will be controlled to a maximum of 2.5 (3-hour average, annual average of 2.0)
parts per million by volume, dry basis (ppmvd), corrected to 15 percent oxygen, by a combination of dry,
low NO, combustors in the CTGs and selective catalytic reduction (SCR) systems in the HRSGs. Carbon
monoxide (CO) will be controlled to 6 ppmvd at 15 percent oxygen under all operating conditions.

2.2.3 Power Plant Cycle

CTG combustion air will flow through the inlet air filters and water foggers and associated air inlet
ductwork, be compressed, and then enter the combustion sections. Natural gas fuel will be injected into
the compressed air in the combustion sections and ignited. The hot combustion gases will expand
through the turbine sections of the CTGs, causing them to rotate and drive both the electric generators and
CTGs compressors. The hot combustion gases will exit the turbine sections and enter the HRSGs, where
they will heat water (feedwater) that will be pumped into the HRSGs. The feedwater will be 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 will permit an
increase in cycle efficiency and flexibility. High-pressure steam, delivered to the HP section of the steam
turbine, will exit the HP section as “cold reheat” steam and be combined with IP steam before passing
through the reheater sections of the HRSGs. This mixed, reheated steam (called “hot reheat”) will then be
delivered to the IP steam turbine section. Steam exiting the IP section of the steam turbine will be mixed
with LP steam and expanded in the LP steam turbine section. Steam leaving the LP section of the steam
turbine will enter the surface condenser and transfer heat to circulating cooling water, which will cause it
to condense to water. The condensed water, or condensate, will be delivered to the HRSG feedwater
system. The condenser cooling water will circulate through a wet, mechanical draft cooling tower where
the heat absorbed in the condenser will be rejected to the atmosphere via evaporation of cooling water.

2.2.4 Combustion Turbine-Generators, Heat Recovery Steam Generators, Steam
Turbine-Generator, and Condenser

Power will be produced by the two CTGs and the STG. The following paragraphs describe the major

components of the generating facility.

2.2.4.1 Combustion Turbine Generators

Thermal energy will be produced in the CTGs through the combustion of natural gas, which will be
converted into the mechanical energy required to drive the combustion turbine compressors and electric
generators. Each CTG system will consist of a CTG with supporting systems and associated auxiliary
equipment. The CTGs will have power augmentation capability by the use of steam injection upstream of
the turbine section.
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The CTGs will be equipped with the following required accessories to provide safe and reliable operation:

e Inlet air fogging system

o Inlet air filters

e Metal acoustical enclosure

o Single lube oil cooler

¢ Dry, low NO, combustion system

e Compressor wash system-both online and offline

e Fire detection and protection system (utilizing FM200)
o Fuel gas system, including flow meter, strainer, duplex filter, and fuel gas heater.
e Starter System

e Turbine controls

e Direct-air-cooled synchronous generators

s Generator controls, protection, excitation, Power System Stabilizer, and Automatic Generation
Control (AGC)

The CTGs and accessory equipment will be contained in a metal acoustical enclosure.

2.2.4.2 Heat Recovery Steam Generators

The HRSGs will provide for the transfer of heat from the exhaust gases of the CTGs to the feedwater,
which will become 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 heat transfer components of each HRSG will include an LP economizer, LP drum, LP evaporator,
LP superheater, IP economizer, IP evaporator, IP drum, IP superheater, HP economizer, HP evaporator,
HP drum, and HP superheaters. The LP economizer will receive condensate from the condenser hot well
via the condensate pumps. The LP economizer will be the final heat transfer section to receive heat from
the combustion gases before they are exhausted to the atmosphere.

Condensate will be directed through the LP drums and then to the boiler feed pumps. The boiler feed
pumps will provide additional pressure to serve the separate IP and HP sections of the HRSG. Similarly,
as described above, the IP and HP steam will be produced for supply to the steam turbine.

Feedwater from the LP drum will be sent to the HP section of the HRSG. High-pressure feedwater will
flow through the HP economizers to the HP steam drum, where a saturated liquid state will be
maintained. Next, the saturated water will flow from the steam drum through downcomers to the inlet
headers of the HP evaporator. The saturated water will flow upward through the HP evaporator tubes by
natural circulation. Saturated steam will form in the tubes while 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 passes to the HP superheater inlet. The saturated steam (vapor) will
pass through the HP superheater to the HP steam turbine entrance.

Feedwater from the LP drum will also be sent to the IP section of the HRSG by an interstage bleed from
the boiler feed pumps. This IP feedwater will flow through an IP economizer to the IP steam drum where
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a saturated liquid state will be maintained. Next, the saturated water will flow from the steam drum
through downcomers to the inlet headers of the IP evaporator. The saturated water will flow upward
through the IP evaporator tubes by natural circulation. Saturated steam will form in the tubes as energy
from the combustion turbine exhaust gas is absorbed. The IP-saturated liquid/vapor mixture will then
return to the steam drum where the two phases will be separated. The saturated water will return to the IP
evaporator, while the vapor passes to the IP superheater inlet. The saturated steam (vapor) will pass
through the IP superheater to the IP steam turbine entrance.

Duct burners will be installed in the HRSGs. These burners will provide the capability to increase steam
generation, increase operating flexibility, and improved steam temperature control. The duct burners will
burn natural gas. The duct burner for each HRSG will be sized to release up to 200 million British
thermal units (MMBtu higher heating value or HHV basis) per hour per HRSG. :

The HRSGs will be equipped with an SCR emission control system that will use ammonia vapor in the
presence of a catalyst to reduce the NOy concentration in the exhaust gases. The catalyst module will be
located in the HRSG casing. Diluted ammonia vapor (NH;) will be injected into the exhaust gas stream
through a grid of nozzles located upstream of the catalyst module. The subsequent chemical reaction will
reduce NO, to nitrogen and water, resulting in a NOx concentration of no more than 2.0 (annual average
basis) ppmvd at 15 percent oxygen (O,) in the HRSG exhaust gas.

2.2.4.3 Steam Turbine System

The steam turbine system will consist of a reheat steam turbine, gland steam system, lubricating oil
system, hydraulic control system, and steam admission/induction valving. The steam turbine will drive a
a hydrogen-cooled synchronous generator.

Steam from the HRSG HP, IP, and LP superheaters will enter the associated steam turbine sections
through the inlet steam system. The steam will expand through the turbine blading, driving the generator.
On exiting the turbine, the remaining steam will flow into the condenser.

2.2.5 Major Electrical Equipment and Systems

The electric power produced by the facility will be transmitted to the PG&E grid. Some power will be
used onsite to power auxiliaries such as pumps and fans, control systems, and general facility loads,
including lighting, heating, and air conditioning. Some will also be converted from alternating current
(AC) to direct current (DC) for use as backup power for control systems and for 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 two CTGs at 15 kV, and one STG at 18 kV. An overall single-line
diagram of the facility’s electrical system is shown in Figure 6.2-1. The generator outputs will be
connected by isolated phase bus to individual oil-filled generator step-up transformers, which will
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, which will contain the
transformer oil in the event of a leak or spill. Fire protection systems will be provided. The high voltage
side of each step-up transformer will be connected to the plant’s on-site 230-kV switchyard. From the
switchyard, power will be transmitted through new overhead transmission lines to PG&E’s existing
Eastshore Substation.
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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 4,160-volt switchgear lineup. Primary power to the switchgear will be supplied by one of two
redundant oil-filled 15- to 4.16-kV station Auxiliary Transformers. The high voltage sides (15-kV) of the
auxiliary transformers will be connected to each of the CTGs. These connections will allow the
switchgear to be powered from either of the Auxiliary Transformers by power generated by the connected
CTG or by backfeeding power from the 230-kV switchyard via the connected CTG’s stepup transformer.
A natural gas-fired emergency generator will be provided to supply power to emergency loads when
power is not available through the 230-kV interconnection to the PG&E grid.

The 4,160-volt switchgear lineup will supply power to the various 4,160-volt motors, to the combustion
turbine starting system, and to the load center (LC) transformers rated 4,160 to 480 Volts for 480-volt
power distribution. The switchgear will have vacuum breakers for the main incoming feeds and fused
contactors for power distribution.

The LC transformers will be of the dry type if located inside and will be of the oil-filled type if located
outside. Each transformer will supply 480-volt, 3-phase power to LC switchgear. The LC switchgear
will provide power through feeder breakers to the various 480-volt motor control centers (MCCs). The
MCCs will distribute power to 460-volt motors, to 480-volt power panels, and to other intermediate
480-volt loads. The MCCs will distribute power to 480-480/277-volt isolation transformers when
277-volt, single-phase lighting loads are to be served. The 480-volt power panels will distribute power to
small 480-volt loads.

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 DC Power Supply

One common DC power supply system consisting of one 125-volt DC battery, two 100 percent 125-volt
DC full-capacity battery chargers, metering, ground detectors, and distribution panels will be supplied for
balance-of-plant and steam turbine equipment.

Under normal operating conditions, the battery chargers will supply DC power to the DC loads. The
battery chargers will receive 480-volt, three-phase AC power from the AC power supply (480-volt)
system and continuously charge the battery. The ground detection scheme will detect grounds on the DC
power supply system.

Under abnormal or emergency conditions, when power from the AC power supply (480-volt) system is
unavailable, the battery itself, rather than the charger, will provide DC power for the DC system loads.
Recharging of a discharged battery will occur whenever 480-volt power becomes available from the AC
power supply (480-volt) system. The rate of charge will depend on the characteristics of the battery,
battery charger, and connected DC load during charging. The anticipated maximum recharge time will be
24 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.
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2.2.5.4 Essential Service AC Uninterruptible Power Supply (UPS)

The combustion turbines and steam turbine power block will also have an essential service 120-volt AC,
single-phase, 60-Hz power source. This source will supply AC power to essential instrumentation, to
critical equipment loads, and to unit protection and safety systems that require uninterruptible AC power.
The essential service AC system and DC power supply system will be designed to ensure that critical
safety and unit protection control circuits have power and can take the correct action on a unit trip or loss
of plant AC power.

The essential service AC system will consist of one full-capacity inverter, a solid-state transfer switch, a
manual bypass switch, an alternate source transformer and-voltage regulator, and an AC panelboard.

The normal source of power to the system will be the DC power supply system through the inverter to the
panelboard. A solid-state static transfer switch will monitor the inverter output and the alternate AC
source continuously. 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.

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

2.2.6 Fuel System

The CTGs will be designed to burn natural gas. Maximum natural gas requirements during base load
operation are approximately 99,000 MMBtu/day, HHV basis.

The pressure of natural gas delivered to the site via a 0.9 mile pipeline (see Section 5) is expected be
approximately 250 pounds per square inch gauge (psig). The natural gas will flow through a revenue
meter and then be pressurized by onsite compressors, as needed, and then gas scrubber/filtering
equipment, a gas pressure control station, a fuel gas heater, and unit flow metering stations before
entering the combustion turbines. LP gas for the HRSG duct burner systems, emergency generator, and
building heating systems will be provided by a central pressure reduction station and an LP gas
distribution system.

2.2.7 Water Supply and Use

This section describes the quantity of water required, the primary and back-up water supply sources,
wateér quality and water treatment requirements, and planned discharges for the RCEC. Process flow
schematics for the energy facility are shown in Figure 7-1 in Section 7. Design specifics for the AWT are
discussed in Section 2.3. Peak and average water requirements and flow rates throughout the system are
shown. Details of the water requirements, water supply, water treatment, and water discharges are
summarized below and provided in Section 7.

2.2.7.1 Water Requirements

A water balance diagram for project operation, showing the various water requirements and estimated
flow rates for the facility, is presented in Figure 2.2-4. Operation of the RCEC will require 3.33 million
gallons per day (mgd) (2,313 gallons per minute), or 43,730 acre-ft/year during average water supply
demand conditions (assumed at 60°F ambient temperature with no fog injection and power augmentation)
and 5.27 mgd (3,660 gpm), or 5,904 acre-ft/year during peak water supply demand conditions (assumed
at 90°F ambient temperature with no fog injection and power augmentation). These flow rates account
for losses in the water treatment process, to produce the final product demand for the plant of 2.41 mgd
during average conditions and 3.8 mgd at peak conditions. In evaluating water supply requirements and
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impacts, the data for 60°F were used most often because this is essentially the average temperature at the
project site (Section 8.15.1.1). Worst-case water impact scenarios are based on the data for 90°F, with
inlet air fogging, power augmentation, and duct firing.

2.2.7.2 Water Supply

The City of Hayward will provide the industrial process water supply for the RCEC. The City will own
and operate the AWT plant, and will supply tertiary treated water produced by the AWT plant to meet
cooling and process makeup requirements. A “will-serve” letter describing the City’s water supply
agreements is included in Appendix 7-A.

Water required for domestic uses and fire fighting will also be provided by the City of Hayward. A new
connection would be made to the existing 12-inch potable water line that runs along Enterprise Avenue,
shown on Figure 2.3-2. The City of Hayward’s water supply comes from the City of San Francisco’s
Hetch Hetchy Aqueduct.

2.2.7.3 Water Quality

An analysis of the water sources is provided in Section 7, Water Supply.

2.2.7.4 Water Treatment

Secondary effluent is not suitable for use as process water or cooling water without filtration and
disinfection to meet California Code of Regulations Title 22 standards for turbidity and coliform content.
The AWT will be constructed adjacent to the RCEC to treat secondary effluent from the WPCF to the
level of quality required for both the cooling water and process makeup water for the HRSGs.

2.2.8 Plant Cooling Systems

The steam turbine cycle heat rejection system will consist of a deaerating steam surface condenser,
cooling tower, and cooling water (circulating water) system. The heat rejection system will receive
exhaust steam from the low-pressure steam turbine and condense it to water for reuse. A surface
condenser is a shell and tube heat exchanger; the steam condenses on the shell side, and the cooling water
flows in one or more passes inside the tubes. The condenser will be designed to operate at a pressure of
approximately 2.5 inches of mercury, absolute (in. HgA) at an ambient temperature of 90°F. It will
transfer approximately 1,330 MMBtw/hr from condensing steam to cooling water. Approximately
133,000 gallons per minute (gpm) of circulating cooling water is required to condense the turbine exhaust
steam at maximum plant load at 90 °F.

The cooling water will circulate through a counter-flow mechanical draft cooling tower that uses electric
motor-driven fans to move the air in a direction opposite to the flow of the cooling water. The heat
removed in the condenser will be discharged to the atmosphere by heating the air and evaporating some
of the cooling water. Maximum drift (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.

2.2.9 Waste Management

Waste management is the process whereby all wastes produced at the RCEC plant will be properly
collected, treated if necessary, and disposed. Wastes will include wastewater, solid nonhazardous waste,
and hazardous waste (liquid and solid). Waste management is discussed in more detail in Section 8.14.
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2.2.9.1 Wastewater Collection, Treatment, and Disposal

Expected wastewater streams (excluding sanitary wastewater) and flow rates for the RCEC are shown on
the process flow schematic, Figure 7-1. The average flow rates shown are based on 60° F ambient
temperature (with no inlet air fogging or power augmentation) and the peak flow rates assume 90° F
ambient temperature (with inlet air fogging and power augmentation).

Wastewater discharges from the plant include the following:
e Cooling Tower Blowdown (peak 46 gpm, average 33 gpm )
e Sanitary Wastewater (2 gpm)
e RCEC Plant Drainage (peak 66 gpm, average 53 gpm)

Pipelines for each of these discharges are shown on Figure 2.3-2. Details of each of these waste streams
are included in Section 7.

2.2.9.2 Solid Waste

The RCEC Plant 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 solid wastes, including the typical refuse
generated by workers. These materials will be collected by a waste collection company, such as
Browning Ferris, Inc. (BFI), and transported to a material recovery facility (MRF), such as one owned by
BFI located at the Newby Island Landfill in Milpitas. Recyclables will be removed, and the remaining
residue will be deposited in a landfill such as the Newby Island Landfill (see Section 8.14). 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
RCEC Plant. 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 catalyst will be recycled
by the supplier or disposed of in a Class I landfill. Workers will be trained to handle any hazardous waste
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 wash waters. These wastes, which are
subject to high metal concentrations, will be stored temporarily onsite in portable tanks. They will be
disposed of offsite by a licensed chemical cleaning contractor in accordance with applicable regulatory
requirements.

2.2.10 Management of Hazardous Materials

Various chemicals will be stored and used during the construction and operation of the RCEC Plant. All
chemicals will be stored, handled, and used in accordance with applicable laws, ordinances, regulations,
and standards (LORS). 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
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volume of the bermed area and drain piping. Drains from the chemical storage and feed areas will be
directed to a neutralization area for neutralization, if necessary. Drain piping for volatile chemicals will
be trapped and isolated from other drains to eliminate noxious or toxic vapors. After neutralization, water
collected from the chemical storage areas will be directed to the facility’s industrial wastewater collection
system.

Aqueous ammonia will be stored in a horizontal tank mounted within a covered secondary containment.
Ammonia vapor detection equipment will be installed to detect escaping ammonia and activate alarms
and the automatic vapor suppression features.

Safety showers and eyewashes will be provided adjacent to, or in the area 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 neutralization facility. 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 (PCBs).

A list of the chemicals anticipated for use at the power plant is provided in Section 8.5, Hazardous
Materials Handling. This table identifies each chemical by type and intended use and estimates the
quantity to be stored onsite. Section 8.14, Waste Management, includes additional information on
hazardous materials handling. Section 8.12, Traffic and Transportation, contains information on the
transport of hazardous materials.

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 NO,, reactive organic compounds
(ROCs), CO, and particulate matter. Continuous emissions monitoring (CEM) will be employed in
accordance with regulatory requirements. 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 NOy concentrations in the exhaust gas emitted to the atmosphere to an annual
average of 2.0 ppmvd at 15 percent oxygen from the gas turbines (2.5 ppmvd at 15% oxygen, 3 hour
average basis). The SCR process will use aqueous ammonia as the source of the ammonia vapor that will
react with NO,, in the exhaust gas to produce harmless N, and water. Ammonia slip, the unreacted
ammonia in the exiting exhaust gas, will be limited to a concentration of 5 ppmvd at 15 percent oxygen.
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 CO and ROC Emission Control
The formation of CO and ROC will be controlled at the CTG combustor and HRSG duct burners by state-
of-the-art combustion technology.

2.2.11.3 Particulate Emission Control

Particulate emissions will be controlled using combustion air filtration and natural gas, which is low in
particulates, as the sole fuel for the CTGs and duct burners. Cooling tower mist elimination will control
the emission of particulate matter from the cooling tower.
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2.2.11.4 Continuous Emission Monitoring

CEM systems will sample, analyze, and record fuel gas flow rate, turbine and stack NO, and stack CO
concentration levels, and percentage of O, in the exhaust gas from each of the two HRSG stacks. This
system will generate reports of emissions data in accordance with permit requirements and will send
alarm signals to the plant distributed control and information system (DCIS) in the plant control room
when the level of emissions approaches or exceeds pre-selected limits. Ammonia slip will be calculated
in the CEMs Data Acquisition System from ammonia injected into the SCR, and turbine exhaust and
stack NO, CEM measurements.

2.2.12 Fire Protection

The fire protection system will be designed to protect personnel and limit property loss in the event of a
fire. Water for fire fighting will be supplied from the City of Hayward’s existing fire mains. 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. Both the main fire pump and
the emergency fire pump will draw water from the City’s fire mains.

Both pumps will discharge to a dedicated underground fire loop piping system. All fire hydrants and the
fixed suppression systems will be supplied from the plant fire water loop. Fixed fire suppression systems
will be installed at determined fire risk areas, such as the transformers, turbine lubrication oil equipment,
and cooling tower. The plant fire mains will also supply a vapor suppression system at the aqueous
ammonia storage tank area. Sprinkler systems will also be installed in the Control/Administration
Building and Fire Pump Building, 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.

Section 8.5, Hazardous Materials Handling, includes additional information on fire and explosion risk,
and Section 8.10, Socioeconomics, provides information on city and county 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 will provide personnel with illumination for operation under normal conditions and
for egress under emergency conditions. The system will include emergency lighting to perform manual
operations during an outage of the normal power source. The system also will provide 120-volt
convenience outlets for portable lamps and tools.

2.2.13.2 Grounding

The electrical system will be susceptible to ground faults, lightning, and switching surges that can result
in high voltage, constituting a hazard to site personnel and electrical equipment. The station grounding
system will provide an adequate path to permit the dissipation of current created by these events.

The station grounding grid will be designed for a capacity adequate to dissipate heat from ground current
under the most severe conditions in areas of high ground fault current concentration. The grid spacing
will be adequate to maintain safe voltage gradients. Bare conductors will be installed below grade in a
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grid pattern. Each junction of the grid will be bonded by an exothermal welding process or mechanical
clamps.

Ground resistivity as determined as part of the final geotechnical study will be used to determine the
necessary number of ground rods and grid spacings to ensure safe step and touch potentials under severe
fault conditions. Grounding stingers (“pigtails”) will be brought from the ground grid to connect to
building steel and non-energized metallic parts of electrical equipment.

2.2.13.3 Distributed Control and Information System

The Distributed Control and Information System (DCIS) will provide modulating control, digital control, |
monitoring, and indicating functions for the plant power block systems. The following functions will be
provided:

e Controlling the STG, CTGs, HRSGs, and other systems in a coordinated manner
e Controlling the balance-of-plant systems in response to plant demands

¢ Monttoring controlled plant equipment and process parameters and delivering 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 way

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

e Storing and retrieving historical data

The DCIS will be a redundant microprocessor-based system consisting of the following major
components: '

o CRT-based operator consoles

e Engineer work station

¢ Distributed processing units

e 1/O cabinets

e Historical data unit

e Printers

e Data links to the combustion turbine and steam turbine control systems
The DCIS will have a functionally distributed architecture comprising a group of similar redundant
processing units; these units will be 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. Since they will be redundant,
no single processor failure can cause or prevent a unit trip.

The DCIS 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

Russell City Energy Center AFC, Vol. 2-17 Project Description



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 and an
uninterruptible power source.

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 heat to protect various outdoor pipes, gauges, pressure
switches, and other devices from freezing temperatures. Power to the 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 will provide 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
building where pneumatic operators and devices will be located.

2.2.14 Interconnect to Electrical Grid

The two CTGs and one STG will each be connected to a dedicated 3-phase step-up transformer (a total of
three) that will be connected to the plant’s new 230-kV switchyard. The switchyard will consist of a ring
bus arrangement with airbreak disconnect switches and SFs circuit breakers. From the switchyard, the
generated power will be transmitted into the PG&E Eastshore Substation via a 1.1-mile 230-kV
transmission line. Chapter 6 for additional information on the switchyard and transmission line.

2.2.15 Project Construction

Construction of the RCEC and AWT plant is planned to begin the summer of 2002, and require a total
duration of 18 to 21 months. Major milestones are listed in Table 2-1.

Table 2-1. Project schedule major milestones.

Activity Date
Begin Construction Summer 2002
Startup and Test Spring 2004
Commercial Operation Summer 2004

The RCEC will be accessed for construction from Enterprise Avenue. During construction, this property
will be used for temporary offices, parking, and outdoor material storage (Figure 2.2-1).
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The average and peak workforce on the project during construction will be approximately 277 and 485,
respectively, including construction craft personnel, and supervisory, support, and construction
management personnel (see Section 8.10, Socioeconomics).

Construction will be scheduled between the hours of 6 a.m. and 6 p.m., Monday through Saturday.
Additional hours may be necessary to complete critical construction activities. During the startup phase
of the project, some activities will continue 24 hours per day, 7 days per week. Materials and equipment
will be delivered by both truck and rail.

At the site, the peak construction workforce is expected to last from month 11 through month 16 of the
construction period, with month 15 being the peak month.

2.2.16 Power Plant Operation

The RCEC plant will be operated by 2 operators per 12-hour rotating shift, with 2 relief operators; there
will also be 5 maintenance technicians and 5 administrative personnel during the standard 8-hour
workday. The facility will be operated 7 days per week, 24 hours per day.

The RCEC plant 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.

e Base Load—The facility would be operated at maximum continuous output for as many hours
per year as scheduled by load dispatch. 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 desired load.

¢ Load Following—The facility would be operated to meet contractual load, but the sum wouid be
less than maximum continuous output at all times of the day. The output of the unit would
therefore be adjusted periodically to the desired load.

e Partial Shutdown—At certain times of any given day and any given year, it may be necessary to
shut down one CTG/HRSG. This mode of operation could generally be expected during late
evening and early morning hours, when system demand may be low.

¢ Full Shutdown—This would occur if forced by equipment malfunction, fuel supply interruption,
or transmission line disconnect.

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 a
contingency plan will be in conformance with all applicable LORS and the protection of public health,
safety, and the environment. Depending on the expected duration of the shutdown, the plan 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. If the cessation of operations
becomes permanent, decommissioning will be undertaken (see Section 4, Facility Closure).

2.2.17 Facility Safety Design

The RCEC Plant will be designed to maximize safe operation. Hazards that could affect the plant 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.
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2.2.17.1 Natural Hazards

The principal natural hazards associated with the RCEC Plant site are earthquakes and floods. The site is
located in Seismic Risk Zone 4. Structures will be designed to meet the seismic requirements of CCR
Title 24 and the 1998 California Building Code (CBC). Section 8.4, Geologic Hazards and Resources,
discusses the geological hazards of the area and site. This section includes a review of potential geologic
hazards, seismic ground motions, and the potential for soil liquefaction due to ground shaking. Appendix
10 includes the structural seismic design criteria for the buildings and equipment.

The RCEC site is essentially flat, with an average elevation of approximately 14 feet above mean sea
level (MSL). The ground floor of plant facilities will be at 14 feet MSL. According to the Federal
Emergency Management Agency (FEMA), the site is not within either the 100- or 500-year floodplain.
Section 8.15, Water Resources, includes additional information on the potential for flooding.

2.2.17.2 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 8.10, Socioeconomics, includes additional information on area
medical services, and Section 8.16, Worker Health and Safety, includes additional information on safety
for workers. Appendix 10 contains 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.

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 will be 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 will protect the 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.

Transformer Deluge Spray System

This system will provide fire suppression for the generator transformers and auxiliary power transformers
in the event of a fire. The deluge systems will be fed by the plant underground fire water system.

Steam Turbine Bearing Pre-action Water Spray System

This system will provide suppression for the steam turbine bearing in the event of fire. The pre-action
system will be fed by the plant underground fire water system.

Steam Turbine Lubrication Oil Areas Water Spray System

This system will provide suppression for the steam turbine area lubrication oil piping and lubrication oil
storage.
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Cooling Tower Dry Pipe System
This system will provide protection for the cooling tower cells. Water will be supplied from the plant
underground fire water system.

Fire Hydrants/Hose Stations

This system will supplement the plant fire protection system. Water will be supplied from the plant
underground fire water system.

Fire Extinguisher
The plant administrative building and other buildings 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, plant personnel will be able to call upon the City of Hayward Fire Department
for assistance. The closest Hayward fire station is approximately 2 miles away at 1401 W. Winton
Avenue. The Hazardous Materials Risk Management Plan (see Section 8.5, Hazardous Materials
Handling) for the plant will include all information necessary to permit all firefighting and other
emergency response agencies to plan and implement safe responses to fires, spills, and other emergencies.

Personnel Safety Program

The RCEC Plant 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 8.16, Worker Health and Safety.

2.2.18 Facility Reliability

This section discusses the expected plant availability, equipment redundancy, fuel availability, water
availability, and project quality control measures associated with the RCEC.

2.2.18.1 Plant Availability

Due to the RCEC’s high predicted 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
30 and 100 percent of baseload to support dispatch service in response to customers’ demands for
electricity.

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

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

The EAF may be defined as a weighted average of the percentage of full energy production capacity
achievable. The projected EAF for the RCEC is estimated to be approximately 92 to 98 percent. The
EAF differs from the “availability of a unit,” which is the percentage of time that a unit is available for
operation, whether at full load, partial load, or on standby.
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2.2.18.2 Redundancy of Critical Components

The following subsections identify equipment redundancy as it applies to project availability.
Specifically, redundancy in the combined cycle power block and in the balance-of-plant systems that
serve it are described. The combined cycle power block will be served by the following balance-of-plant
systems: fuel supply system, DCIS, boiler feedwater system, condensate system, demineralized water
system, power cycle makeup and storage, circulating water system, closed cycle cooling water system,
and compressed air system. Major equipment redundancy is summarized in Table 2-2; redundancy
following final design may differ.

Combined Cycle Power Block

Two 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 combustion
turbine will provide approximately 30 to 35 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 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 to 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 30 to 35 percent of the total combined cycle
power block output. The combined cycle power block comprises the major components described below.

CTG Subsystems

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

HRSG Subsystems

The steam generation system will consist of the HRSG and blowdown systems. The HRSG system will
provide for the transfer of heat from the exhaust gas of a combustion turbine and from the supplemental
combustion of natural gas in the HRSG duct burner for the production of steam. This heat transfer will
produce steam at the pressures and temperatures required by the steam turbine. Each HRSG system will
consist of ductwork, heat transfer sections, an SCR system, and space for a CO catalyst module. The
HRSG system will include safety and auto relief valves and processing of continuous blowdown drains.

STG Subsystems

The steam turbine will convert the thermal energy to mechanical energy to drive the STG. The basic
subsystems will include the steam turbine and auxiliary systems, turbine lubrication oil system, and
generator/exciter system. The steam turbine’s generator will hydrogen-cooled.

Russell City Energy Center AFC, Vol. I 2-22 Project Description



Table 2-2. Major equipment redundahcy.

Description Number Note
Combined cycle CTGs and Two trains Steam turbine bypass system allows both CTG/HRSG
HRSGs 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 One — 100 percent per ~ One complete HRSG feedwater pump will be maintained

HRSG

in the plant warehouse.

Cor;ée;hsate pumps

Three —MSO percent
capacity

Condenser

One

Condenser must be in operation for combined cycle
operation or operation of CTGs in steam turbine bypass
mode.

Circulating water pumps

Two — 60 percent
capacity

Cooling tower

One

Cooling tower is multi-cell mechanical draft design.

Closed cycle cooling water

pumps

Two - 100 perceﬁt
capacity

Closed cyc;lé;ooling water
heat exchangers

Derhineralizer—RO
System

Two — 100 percent
capacity

Three — 50 percent
trains

Redundant installed pumps will be provided.

Natural Gas Compressors

Two - 100 percent

Distributed Control and Information System

The DCIS will be a redundant microprocessor-based system. It will provide the following control,
monitoring, and alarm functions for plant systems and equipment:

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

control)

¢ Provide control room operator interface

e Monitor plant equipment and process parameters and provide this information to the plant
operators in a meaningful format

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

The DCIS will have a functionally distributed architecture comprising a group of similar redundant
processing units; these units will be linked to a group of operator consoles and an 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. Since they will be redundant,
no single processor failure can cause or prevent a unit trip.
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The DCIS 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 in the control room. The operator panel will
consist of two individual CRT/keyboard consoles and one engineering workstation. 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 workstation will allow the control system operator
interface to be revised by authorized personnel.

Boiler Feedwater System

The boiler feedwater system will transfer feedwater from the LP drum to the HP and IP sections of the
HRSGs. The system will consist of one pump with 100 percent capacity for supplying each HRSG. Each
pump will be multistage, horizontal, and motor-driven with intermediate bleed-off and will include
regulating control valves, minimum flow recirculation control, and other associated pipes and valves.

Condensate System

The condensate system will provide a flow path from the condenser hotwell to the HRSG LP drums. The
condensate system will include three 50 percent capacity multistage, vertical, motor-driven condensate
pumps.

Demineralized Water System

Makeup to the demineralized water system will be from the Product Water Storage Tanks at the AWT
plant described in Section 2.3. The demineralized water system will consist of three 50 percent RO trains
and portable, mixed bed, demineralizer tanks. Demineralized water will be stored in two 153,000-gallon
demineralized water storage tanks.

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, combustion air fogging, and chemical
cleaning operations. The major components of the system are the demineralized water storage tanks
(two), which provide an approximate 24-hour supply of demineralized water; (including 16 hours per day
of power augmentation operation) and 2 full-capacity, horizontal, centrifugal, cycle makeup water pumps
per tank.

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 of this subsystem are two 60 percent, motor-
driven, vertical pumps and associated pipes and valves, as required.
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Closed Cooling Water System

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

Compressed Air System

The compressed air system will be designed to supply service and instrument air for the facility. Dry,
oil-free instrument air will be provided for pneumatic operators and devices throughout the plant.
Compressed service air will be provided to appropriate areas of the plant as utility stations consisting of a
ball valve and quick disconnect fittings.

The instrument air system will be given demand priority over the service air system. A pressure control
valve will be set at approximately 85 psi to cut off the air supply to the service air header once the system
pressure falls below 85 psi.

Bleed air from the combustion turbine compressors is used to supply compressed air demand. The air
supply system will include a header between both combustion turbines, double block valves on the
exhaust bleeds from the CTG compressors, a finned tube, air cooled heat exchanger to reduce the air
temperature to 95° F, and an air pressure regulator.

One 100 percent capacity oil free rotary screw package air compressor, water cooled, will supply
compressed air to the service and instrument air systems during outages and startups, and will provide
backup when the combustion turbines are operating.

2.2.18.3 Fuel Availability

Fuel will be delivered by PG&E from Line 153, located approximately 0.9 miles east of the RCEC, along
the Union Pacific Railroad right-of-way. PG&E has confirmed that its system has sufficient capacity to
supply the RCEC from this location.

2.2.18.4 Water Availability

Cooling water and non-cooling process makeup water will be tertiary treated water from the AWT plant.
The availability of water to meet the needs of the RCEC is discussed in more detail in Section 7.0, Water
Supply, and Section 8.15, Water Resources (see Appendix 5-A).

2.2.18.5 Project Quality Control

The objective of the RCEC Quality Control Program will be to ensure that all systems and components
have the appropriate quality measures applied during design, procurement, fabrication, construction, and
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.

Assurance of the quality required for a system is obtained by applying appropriate controls to various
activities. 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 project activities.

Project Stages
For quality assurance planning purposes, project activities have been divided into the following nine
stages:
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Conceptual Design Criteria
Activities such as the 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 Control and Surveillance

Activities necessary to ensure that the manufacturers conform to the provisions of the procuremént
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 products upon delivery to the construction site.

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

System/Component Testing

Actual controlled operation of power plant components in a system to ensure that the performance of
systems and components conforms to specified requirements.

Plant Operation
Actual operation of the power plant system.

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

Quality Control Records
The following quality control records will be maintained for review and reference:
e Project instructions manual
e Design calculations
e Project design manual
¢ Quality assurance audit reports
¢ Conformance to construction records drawings
e Procurement specifications (contract issue and change orders)
e Purchase orders and change orders

¢ Project correspondence
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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 include consideration of suppliers’ and subcontractors’ personnel, production capability,
past performance, and quality assurance program.

During construction, field activities will be accomplished during the last four stages of the project: receipt
inspection, construction/installation, system/component testing, and plant operation. 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 the
administration of independent testing contracts.

A plant O&M program typical for a project of this size will be implemented to control O&M quality. A
specific program for this project will be defined and implemented during initial plant startup.

2.2.19 Construction Laydown and Worker Parking Areas

Three candidate areas for construction laydown and off-site worker parking have been identified. These
are: 1) a 10-acre parcel currently used for tractor-trailer storage at 3548/3600 Depot Road, 2) a 5-acre
parcel across Whitesell Street from the RCEC site at 3600 Enterprise Avenue (Mag Trucking), and 3) the
open and unused land surrounding PG&E’s Eastshore Substation (approximately 10 acres) (Figure 2.2-5).

2.3 ADVANCED WASTEWATER TREATMENT PLANT

The AWT will be constructed adjacent to the RCEC for treatment of secondary effluent from the WPCF,
for both the cooling water and process makeup water for the HRSG’s, in compliance with Title 22. The

AWT Plant will be designed and constructed by Calpine/Bechtel and owned and operated by the City of
Hayward.

The water supply and discharge, treatment process design, and operation of the AWT plant is described
below.

2.3.1 Awt Plant Description, Design, and Operation
This section describes the facility’s conceptual design and proposed operation.

2.3.1.1 Site Plan and Access

The AWT plant will occupy 2 acres adjacent to the RCEC plant as shown on Figure 2.2-1. The AWT
plant will be visually compatible with existing and planned industrial and commercial development in the
adjacent properties to the west and north of the site. Architectural screening treatment will be applied to
the outside of the major project structures, particularly along Enterprise Avenue to resemble the facade of
an office or light industrial building.

Access to the AWT plant area will be from a newly constructed entrance driveway on Enterprise Avenue,
separate from the entrance to the RCEC power plant (Figure 2.3-1). Most of the site will be paved to
provide internal access to all project facilities and on site buildings. The AWT plant will be surrounded
by a fence which will separate it from the RCEC facilities.
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2.3.1.2 Water Supply and Use

The water supply for the AWT, including Hayward Water Pollution Control Facility (WPCF) secondary
effluent, EBDA/USD secondary effluent, and potable water, will be provided by the City of Hayward. A
“will-serve” letter describing the City’s water supply agreements is included in Appendix 7-A.

Water Requirements

The RCEC would require 3.33 million gallons per day (mgd) (2,313 gallons per minute), or 3,730 acre-
ft/year of secondary effluent during average water supply demand conditions (assumed at 60°F ambient
temperature, with no inlet air fogging or power augmentation) and 5.27 mgd (3660 gpm), or 5,904 acre-
ft/year, during peak water supply demand conditions (assumed at 90°F ambient temperature, with inlet air
fogging and power augmentation). These flow rates account for losses in the water treatment process, to
produce the final product water demand for the plant of 2.41 mgd during average conditions and 3.8 mgd
at peak conditions. Approximately 95 percent of the final product water would be used as makeup for
evaporation losses of the cooling tower. The remaining 5 percent would be used for process makeup
water to produce steam and for plant general service water. An additional 2 gpm of city potable water
will be required to meet the limited domestic demands for the project.

Water Supply

A major benefit of the proposed location of the RCEC is its use of secondary effluent from the adjacent
Hayward WPCF as a primary water supply, rather than potable water. Secondary effluent from the City
of Hayward’s WPCF will be the primary source of water for both cooling water and process water for the
RCEC following treatment in the AWT. Secondary effluent from the WPCF would be delivered to the
AWT via a gravity pipeline beneath Enterprise Avenue. Figure 2.3-2 shows the proposed location of that
pipeline.

In the event of an interruption of supply of secondary effluent from the Hayward WPCF to the AWT
Plant, secondary effluent from the Union Sanitary District’s Alvarado Waste Water Treatment Plant
(USD) would be provided. Long-term interruptions are not expected; however, short-term upsets in water
quality due to unpredictable discharges to the WPCEF could occur resulting in the need for a back-up
supply. USD secondary effluent is discharged into East Bay Dischargers Authority’s (EBDA) effluent
transport pipeline, which runs north-south, just to the west of the Hayward WPCF. A connecting pipeline
from the EBDA line will be constructed so that during upsets of the WPCF, water from the EBDA
pipeline would be delivered to the AWT Plant via the same pipeline crossing Enterprise Avenue that
normally conveys secondary effluent from Hayward’s WPCF. A pipeline will be constructed from the
EBDA 60-inch force main east, within the Hayward WPCF property, to the primary water supply pipeline
as shown on Figure 2.3-2. A valve box will be located at the intersection of these two pipelines so that
either the primary supply or the back-up supply could be directed into the single secondary effluent
supply pipeline across Enterprise Avenue to the AWT Plant. A pump station may be required adjacent to
the existing EBDA pipeline because of the hydraulics of the EBDA pipeline. If a pump station is not
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needed, a valve station will be installed at the site of the connection to the EBDA line with a valve
operator and a telemetry station on a 10-foot by 10-foot fenced site. The pump station, if needed, would
be built on a structure surrounded by a fence, approximately 30 feet square, adjacent to the EBDA
pipeline. The depth of excavation for the connection to the EBDA force main will be approximately 15
feet below grade to connect to the bottom of the EBDA pipeline. A wet well or dry well with in-line
pumps will be used to pump water from the EBDA pipeline, through an isolation valve that will isolate
flow to the AWT Plant. Three pumps will be included, such that two of the pumps will be able to deliver
the peak flow to the AWT plant (5.27 mgd) if one of the three pumps is temporarily removed from
service. The pumps are expected to be low head (pressure) pumps due to the relatively short distance and
elevation change to the AWT plant. The site will be prepared with a limited amount of grading. All site
work and excavation during construction of the pump station will be performed with extreme caution so
as to provide appropriate protection of the EBDA pipeline. A hot tap will be installed into the EBDA
pipeline, so that the line will not need to be removed from service during construction of the pump
station. All electrical power will be provided to the pump station by the City of Hayward WPCF, via a
buried trench with a concrete-encased conduit.

The pump station would be constructed in conjunction with the construction of the AWT plant.

As mentioned above, water required for domestic and fire fighting uses would also be provided by the
City of Hayward. Connection would be to the 12-inch potable water line that runs along Enterprise
Avenue, shown on Figure 2.3-2. The City of Hayward’s water supply comes from the City of San
Francisco’s Hetch Hetchy Aqueduct.

Water Quality
An analysis of the water sources is provided in Section 7, Water Supply.

2.3.1.3 Process Description

To achieve the desired water quality and minimize impacts associated with discharge from the facility, a
membrane filtration and reverse osmosis (MF/RO) AWT Plant will be constructed. Figure 2.3-1 shows
the preliminary layout for the AWT Plant, including the MF/RO facility. The MF/RO process is
described in detail below. Additionally, copper treatment and solids clarification processes will be used
to improve the quality of the reverse osmosis concentrate and microfilter backwash before they are
discharged to the EBDA system, and ultimately the San Francisco Bay via the EBDA outfall. Treatment
of these waste streams is summarized below and described in detail in Section 7.

MF/RO Technology Process Description

Under the AWT plant process, secondary effluent from the City of Hayward will undergo tertiary
microfiltration (MF) and reverse osmosis (RO) treatment processes. The major treatment processes,
major process stream flows, operating pressures, chemical applications, and waste discharges are
indicated in the MF/RO process flow diagram see Section 7, (Figure 7-2). Secondary effluent will flow
by gravity to the MF feed pump station. Transfer pumps will provide sufficient pressure to down-stream
treatment processes. Automatic strainers and pressure control facilities will condition the feed supply.
Microfiltration will be used as pretreatment prior to the RO system. Microfiltration filtrate will flow to a
storage tank from which it will be pumped to the RO system. Waste backwash from the MF system and
automatic strainers will be conveyed to the post treatment facilities (solids clarification) for metals and
solids removal prior to discharge to the City of Hayward’s effluent. Flow equalization is provided to
prevent upsetting the post-treatment facility. Permeate from the RO system will undergo decarbonation
to remove residual carbon dioxide. Product transfer pumps will transfer water from the product clearwell
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to the product water storage tanks. RO concentrate will flow to the on-site concentrate (post) treatment
facilities for metals and solids removal prior to discharge to the City of Hayward’s WPCF. Chemical feed
facilities will be included for sodium hypochlorite, sulfuric acid, threshold inhibitor, and chemicals
associated with the MF and RO cleaning systems (see Section 8.5 for more details) regarding the
chemicals used. ‘

AWT Water Quality

The AWT plant will produce water suitable for use as cooling tower makeup and other process water
uses. Anticipated process water quality data for key parameters is summarized in Table 7-2.

MF/RO Plant Hydraulic Capacities ,

The plant hydraulic capacities are based on a final product demand of 2,873 gpm (4.14 mgd), which is the
projected water need for the power plant operating at 90°F ambient temperature, including a slight safety
factor. A Process Stream Flow Summary is included on the MF/RO Process Flow Diagram (Figure 7-2),
indicating instantaneous and average flow values for major streams in the treatment process, including
MF feed, filtrate, and backwash, as well as RO feed, permeate, and concentrate streams.- The average
flow values shown on Figure 7-2 are indicative of the power plant operating at peak conditions. The
maximum flow values shown on Figure 7-2 are instantaneous rates that would occur for brief periods
during the backwashing of the microfilters. RO and combined MF/strainer recoveries are each 85
percent, for an overall treatment process recovery of 72 percent. Therefore, the input to the MF/RO
process is 5.27 mgd at peak conditions, to account for the losses in the unit processes, and produce the
final product demand for the plant.

Feed Pump Station

The MF Feed pumps will deliver secondary effluent to the MF strainers with sufficient head to provide
approximately 35 psi feed pressure at the MF system, downstream of the strainers. The MF system
operates at a constant, fixed pressure over a wide range of flow. Variations in flow primarily result from
the MF unit backwash sequences. The feed delivery system, therefore, must be designed for continuous
duty, fast response, and heavy cycling, when faced with frequent, near instantaneous changes in flow.
Based on analyses conducted as part of past projects, it is anticipated that a hydropneumatic surge tank
will be required.

Automatic Strainers

To protect downstream membrane treatment systems from large particles, secondary effluent from the
WPCEF will undergo 500-micron straining. The strainers will be the motor-operated, automatic backwash,
stationary basket, rotating arm type. Backwashing will be accomplished by venting feedwater to waste
through a backwash valve. Initiation of backwash will be by differential pressure, fixed time, or remote
initiation from the supervisory control system. Backwash will be conveyed to post treatment facilities for
metal and solids removal.

Microfiltration (MF) Treatment System

The purpose of the MF system is to provide pretreatment (particulate removal) ahead of the reverse
osmosis system. The MF treatment process is uniquely capable of consistently producing a high quality
filtrate from a secondary effluent feed supply, exceeding standard prerequisites for reverse osmosis feed
(in terms of turbidity and silt density index) with a significant economy of space when compared to other
conventional treatment alternatives. The system relies on pressure-driven membrane filtration systems
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incorporating hollow fiber membranes in an "outside-in" flow configuration. This preliminary design is
based on use of a positive pressure-driven MF membrane configured in above-grade, skid-mounted units.

The MF system operating capacity will be set to provide 3,380 gpm (the requisite flow to the RO,
including a safety factor). Components of each system are discussed in additional detail below.

The MF system will include the following components:
¢ Skid mounted continuous microfiltration (CMF) units
¢ A compressed air system
¢ A membrane clean-in-place system
e A waste backwash collection system
e An instrumentation and control system

Preliminary design criteria for the system are included in Table 2.3-1.

Table 2.3-1. MF/B_O design criteria_._

Unit Model No. 90M10C
System Rated Capacity, mgd 4.87 (on a 24-hour basis)
No. of CMF Units 9
No. of Membrane Modules per CMF Unit 90
Module Production at Rated Capacity, gpm/mod. 4.43 (on 24-hour basis)
Backwash Cycle Interval, minutes 15
Backwash Cycle Time, minutes 2.5
Operating Flux at Rated Capacity, gpm/m’ 0.340 (instantaneous)
Minimum Recovery, percent 87

MF Units

Each CMF unit incorporates the tubular MF membrane modules, piping, valves, instruments, electrical
panel, and pneumatic panel, all mounted on a structural steel frame. Individual units will be manifolded
on common feed, filtrate, cleaning (feed and return), backwash waste, filtrate exhaust, process air, and
control air headers to achieve the desired rate of system production. As discussed above, system
operation is pressure driven. Feed to each unit is distributed to the MF membrane modules mounted
vertically on the frame. Each module contains a bundle of hollow fine membrane fibers and operates in
dead-end filtration mode, with all of the feed water passing from outside of the fibers to the interior
lumens and exiting as filtrate. A filtrate control valve on each unit modulates to achieve a setpoint flow,
thereby regulating flow through each on-line unit. Aside from filtration, the other main operational mode
of on-line unit is backwash. To remove accumulated debris from the membrane surface, each unit
periodically undergoes a backwash sequence consisting of the following main steps:

1) Remove the unit from filtrate production

2) Drain unit piping and the shell side of the fibers to waste

3) Exhéust the lumen side of the fibers to waste

4) Introduce high pressure (90 psig) process air to-the lumen side of the fibers

5) Introduce a high feedwater sweep flow to the shell side of the fibers with exhaust to waste

Russell City Energy Center AFC, Vol. 1 2-34 Project Description



6) Refill the unit piping and manifolds, rewet the membranes, and return the unit to filtration mode

The above sequence takes roughly 2.5 minutes from the time the unit is taken off-line until it is back on-
line producing filtrate. Proper operation of both the filtration and backwash modes requires a constant
feed manifold pressure between 30 and 35 psig.

In wastewater applications, the primary backwash initiation trigger is elapsed time of filtration (typically
either 15 or 20 minutes). Since the units within a row share common backwash and filtrate exhaust
headers, only a single unit within a given row can backwash at one time. This effectively limits the
allowable number of units within a row to the elapsed-time-of-filtration setpoint (backwash cycle
interval) divided by the backwash sequence time. Operating experience from CMF units operated on
secondary effluent indicate that an appropriate backwash frequency is 15 minutes at unit operating
capacities listed in Table 2.3-1. ’

Compressed Air System

Compressed air is used in the MF system as process air during the unit backwash sequences and as
control air for pneumatic valve actuators employed on the units and in the clean-in-place system.

Clean-in-Place (CIP) System

The MF CIP system will allow in-situ cleaning of the MF membrane modules. Clean membranes will
operate at a differential (trans-membrane) pressure of roughly 4 to 6 psid (pounds per square inch
differential). In spite of periodic backwash sequences, residual foulant will begin accumulating on the
membrane surface, gradually increasing trans-membrane pressure (TMP). Once a threshold TMP is
reached, somewhere between 15 and 20 psid, the modules must be cleaned. Cleaning solutions will be
made up with RO permeate and either citric acid or caustic, and a detergent. Cleanings will be initiated
manually but conducted automatically by the MF control system. The operating CMF unit to be cleaned
will be taken off-line, isolated, and replaced in service by the standby unit. Prepared cleaning solutions
will be recirculated through the unit via the cleaning feed and return manifolds. Following cleaning, the
unit will be brought back on-line temporarily with filtrate diverted to waste to remove residual cleaning
solution from the modules. Following this, the unit will be put back on-line or into standby mode,
depending on operational requirements. While the unit is off-line for the CIP procedure, the overall
filtrate flow setpoint is maintained by the remaining units as a result of excess capacity and operation at
increased unit filtrate flow. Estimated cleaning frequency is once a month. CIP cleaning wastes will be
conveyed to post-treatment facilities.

Backwash Collection System

During backwash, filtrate exhaust and feedwater sweep sequences discharge large volumes of an
expanding mixture of compressed air and water out the filtrate exhaust and backwash waste manifolds,
respectively. These manifolds will be routed to a large tank vented to atmosphere to allow energy
dissipation and release of entrained air. An arrester will be provided on the tank vent to eliminate
misting.

MF Filtrate Tank

The MF filtrate tank will provide intermediate storage between the MF and RO systems. Storage is
required for two primary reasons. First, it helps de-couple operation of the MF and RO systems to a
certain degree, limiting the impact of short-term flow transients and mismatches between MF system
production and RO demand. Second, it provides necessary flow equalization for variable rates of MF
filtrate production during periods of unit backwash and regeneration.
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The design basis is for ten minutes of residence time at the required reverse osmosis system feed flow at a
permeate flow of 4.9 mgd. This resuits in a tank volume of 35,000 gallons.

RO Transfer Pump Station

The RO transfer pumps will take suction from the MF filtrate storage tank and provide a continuous,
stable flow through the cartridge filters and in-line RO membrane feed pumps. In addition to providing
the required head for cartridge filtration, the transfer pumps allow for flushing the RO trains with low
pressure feedwater during startup and following cleaning. The pumps will be constant speed and will
accommodate variations in flow during startup and shutdown flush sequences by operating along their
curve. An operating head of 100 feet (43 psi) allows up to 15 psig of pressure drop across the cartridge
filters and provides at least 20 psig of residual head at the membrane feed pump suction.

Reverse Osmosis (RO) Treatment System

The purpose of the RO system is to remove dissolved solids and other priority constituents from the plant
feedwater, conditioning it for use as a cooling water and process water supply. The RO system will
include the following components:

e Sulfuric acid and threshold inhibitor chemical feed systems

e  Cartridge filtration

¢ RO membrane feed pumps

e RO trains (pressure vessel racks, pressure vessels, membrane elements, pipe manifolds, valves,
instrumentation)

¢ RO clean-in-place (CIP) system

¢ Membrane flush system

e Decarbonators

e Interconnecting piping and valves

¢ Instrumentation and controls

Primary components of the system are discussed below.

Cartridge Filtration

The cartridge filter will consist of a stainless steel pressure vessel housing a bank of cylindrical wound
depth polypropylene filter elements. It is not intended for heavy-duty filtration service but will be used to
protect the membrane feed pumps and RO membrane elements from unforeseen upsets in the
pretreatment system. Estimated replacement rate for filter elements is once every nine months. Filter
changes will be coordinated with normal facility maintenance periods. Filters will be disposed of in a
non-hazardous waste landfill.

RO Membrane Feed Pump

Each RO train will be equipped with a single, non-redundant membrane feed pump. The pump will be
sized to deliver the required feed flow at a recovery of 85 percent. Anticipated operating pressures range
from a low of 150 psig with new membrane up to a maximum of 300 psig. Each pump will be equipped
with a variable frequency drive to allow maintenance of train permeate flow as required operating
pressures increase. Maximum pump motor speed will be limited to 1800 rpm to minimize pump noise
and extend operating life.
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RO Train

Four 33 percent capacity RO trains will be provided. The trains will be designed to operate continuously
at 1.4 mgd each, without substantial variations in flow during normal operation. Product water recovery
for the train will be held constant at 85 percent.

The RO trains will use seven 8-inch diameter, 40-inch long, spiral-wound membrane elements per
pressure vessel, at nominal operating flux of roughly 12 gallons per square foot per day (gfd). Pressure
vessels will be arranged on racks supporting 12 vessels, limiting vessel row height to 6 vessels maximum.
This will allow access to any vessel in the train from the operating floor.

Clean-in-Place (CIP) System

A permanently piped CIP system will be provided to allow cleaning of the RO membranes in-situ. The
CIP system will consist of a tank, pump, interconnecting piping, valves, instrumentation, and controls.
The tank will be fitted with a flanged immersion heater, access platform, and bag loader. The bag loaders
will allow batching of dry-fed cleaning chemicals directly to each tank. The cleaning pump will be used
to recirculate the tank contents for mixing and feed to/from the vessels in the train being cleaned.
Estimated cleaning frequency for the train is twice per year. CIP cleaning wastes will be conveyed to
post-treatment facilities.

Membrane Flush System

A membrane flush system will be provided to allow flushing of each train on system shutdown. If an
individual train has been off-line for a period in excess of 30 minutes without being restarted, a permeate
flush cycle will be initiated. A train flush will be accomplished by pumping permeate through the flush
feed valve on the suction side of the RO membrane feed pump of the train being flushed for roughly 20
minutes. A flush waste valve will be opened off the train concentrate line ahead of the control valve,
routing the flush water to post-treatment facilities. If more than one train requires a flush, the system will
be configured to flush each train in sequence. The flush system will consist of a pump, interconnecting
piping, valves, instrumentation and controls. The flush pump will take suction from the final product wet
well.

Decarbonation System

Permeate from the RO train will be routed to the top of the decarbonator where it will be distributed over
plastic packing material and flow down the packing. The packing will provide a large surface area to
facilitate mass transfer so that carbon dioxide in the water can be transferred to the countercurrent airflow
being supplied by the integral forced air blower at the base of the tower. The base of each tower will
include a catch basin to allow equalization and provide head for gravity flow to the final product wet well.

Product Transfer Pump Station

The product transfer pumps will take suction from the final product wet well. The pumps will be
furnished with adjustable frequency drives.

Chemical Feed Systems
Chemicals used at the AWT plant will include the following:
¢  Sodium Hypochlorite
e Sulfuric Acid
e Threshold Inhibitor
o MEF Cleaning Chemicals
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¢ RO Cleaning Chemicals

Sodium Hypochlorite Feed System

Sodium hypochlorite will be used ahead of the MF and RO systems for biofouling control. Dosing to the
MF feed is used to improve operation of the MF membranes, which have exhibited increased cleaning
intervals when treating waters with a 1 to 3 mg/L residual of combined chlorine (chloramine). Dosing to
the MF filtrate will allow periodic chlorination (presence of ammonia in the RO feed will result in
formation of chloramines) of the feedwater to the RO system if required for system maintenance
(biofouling control). The selected MF and RO membranes have demonstrated long-term tolerance of
these concentrations of chloramine in secondary effluent applications.

Sulfuric Acid Feed System .

Sulfuric acid will be used in the RO system to reduce the pH of the RO feedwater. The target feedwater
pH will be set to maintain a Langelier Saturation Index (LSI) in the concentrate stream of +2.0.

Threshold Inhibitor Feed System

A threshold inhibitor compound will be added to the RO feedwater to prevent the precipitation of
sparingly soluble salts in the concentrate stream. Inhibitor will be fed full strength (undiluted) from
storage totes located adjacent to the injection point. To minimize the potential for adverse interactions
between the inhibitor and high concentrations of acid, the inhibitor injection point will be located
downstream of the point of acid addition to insure the acid is thoroughly mixed prior to contact with the
inhibitor.

MF CIP Chemical Dosing Systems

Standard cleanings of the MF membranes will be conducted in-situ with a heated solution made up of RO
permeate and cleaning chemicals. In each case, cleaning chemicals will be dosed directly to the main
cleaning solution make-up tank(s) through a top nozzle. All chemicals will be batched to the tank as
liquid. Sodium hypochlorite, sodium hydroxide and detergent, as required, will be stored as liquid
solutions adjacent to the CIP tank(s). Citric acid solutions will be made up in a separate mix tank from
dry chemical.

RO CIP Chemical Dosing Systems

Standard solutions used to clean the RO membranes in place will be made up of RO permeate and a
variety of detergents. To allow maximum flexibility, all cleaning chemicals will be batched in dry form
directly to the tank from the top. A bag loader with platform that can be accessed by forklift will be
provided for this purpose.

Process Waste Collection and Disposal
MF Backwash and Strainer Drain

Waste created during periodic backwash cycles on the influent strainers as well as MF backwash waste
will be routed to the MF waste sump and conveyed to the solids handling/post treatment facilities
described in Section 7.

RO Concentrate Disposal

Concentrate from the RO train will be routed to the RO waste sump, prior to transfer to the solids
concentrate post-treatment facilities described in Section 7.
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2.3.1.4 Major Electrical Equipment and Systems

The electrical power for the AWT plant will be provided by PG&E. Power will be distributed to all loads
via one or more double-ended load centers and motor control centers.

The estimated load for the AWT is 540 kW. The estimated energy usage is 5 million kWh/yr.

2.3.1.5 Waste Management

Waste management is the process whereby all wastes produced at the AWT plant will be properly
collected, treated if necessary, and disposed of. Wastes will include wastewater, solid nonhazardous
waste, and hazardous waste (liquid and solid). Waste management is discussed in more detail in
Section 8.14.

Wastewater Collection, Treatment, and Disposal

Expected wastewater streams (excluding sanitary wastewater) and flow rates for the AWT Plant and
associated power plant activities are shown on the process flow schematic, Figure 7-1. The average flow
rates shown are based on 60° F ambient temperature (with no inlet air fogging or power augmentation)
and the peak flow rates assume 90° F ambient temperature (with inlet air fogging and power
augmentation).

Wastewater discharges from the AWT Plant include combined liquid streams from copper
removal/treatment, solids clarification, and microfilter backwash (peak: 1.46 mgd; average: 0.92 mgd). A
stormwater discharge will also occur from the AWT, which is a maximum of approximately 2.6 mgd (4
cfs) assuming a 25-year, 24-hour storm over an industrial area with 95 percent runoff coefficient. The
treated discharge stream will be conveyed by a pipeline from the AWT to the existing Hayward WPCF
effluent pipeline. The stormwater runoff from the AWT will be conveyed by a pipeline to the WPCF
headworks. Pipelines for each of these discharges are shown on Figure 2.3-2. Details of each of these
waste streams are included in Chapter 7 (Water Supply).

Solid Waste

Associated with the copper removal process described in Section 7, solids will be generated which will be
handled onsite, prior to ultimate disposal in a landfill. The solids quality of the sludge is described in
Section 7 to be non-hazardous, and unlikely to face any restrictions with respect to disposal from a
hazardous waste standpoint.

Approximately 9 tons/day (average) to 12 tons/day of 50% solids sludge will be generated, requiring one
to two truckloads per day. All lime storage, copper treatment, and solids handling facilities are shown in
Figure 2.3-1.

Additionally, cartridge filters required for the MEF/RO treatment process will be replaced every nine
months. Used filters will be disposed of in a non-hazardous waste landfill.

Hazardous Wastes
No hazardous wastes will be discharged from the AWT plant.

2.3.1.6 Management of Hazardous Materials

Various chemicals will be stored and used during the construction and operation of he AWT plant.
Locations of chemical storage facilities are shown on Figure 2.3-1 a table listing of the chemicals
anticipated for use at the AWT plant is provided in Section 8.5, Hazardous Materials Handling. This
table identifies each chemical by type and intended use and estimates the quantity to be stored onsite.
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Section 8.14, Waste Management, includes additional information on hazardous materials handling.
Section 8.12, Traffic and Transportation, contains information on the transport of hazardous materials.

All chemicals will be stored, handled, and used in accordance with applicable laws, ordinances,
regulations, and standards (LORS). 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. Drains from the chemical storage and feed areas will be
directed to a neutralization area for neutralization, if necessary. Drain piping for volatile chemicals will
be trapped and isolated from other drains to eliminate noxious or toxic vapors. After neutralization, water
collected from the chemical storage areas will be directed to the facility’s industrial wastewater collection
system.

Safety showers and eyewashes will be provided adjacent to, or in the area 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 neutralization facility. 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 (PCBs).

2.3.1.7 AWT Plant Construction

Construction of the AWT plant will occur simultaneously with construction of the RCEC (see Table 2-1)
The AWT plant will be accessed for construction from Enterprise Avenue. The average and peak
workforce on the project during construction will be approximately 25 and 40 respectively, including
construction craft personnel, and supervisory, support, and construction management personnel (see
Section 8.10, Socioeconomics). Construction will be scheduled between the hours of 6 a.m. and 6 p.m.,
Monday through Saturday. Additional hours may be necessary to complete critical construction
activities. During the startup phase of the project, some activities will continue 24 hours per day, 7 days
per week. Materials and equipment for the AWT plant will be delivered by truck.

At the site, the peak construction workforce is expected to be required during months 3 and 4 (building of
structures) and months 8 through 9 or 10 (equipment installation) of the construction period.

2.3.1.8 AWT Plant Operation

Operation of the AWT plant will be integrated with the operation of the City’s existing WPCF.
Incrementally, its operation would require a maximum of 3 operators per shift. The facility will operate 7
days per week, 24 hours per day in conjunction with power plant needs. In normal operations the facility
would be operated remotely from the WPCF via distributed control system.

2.3.2 Facility Safety Design

The AWT plant will be designed to maximize safe operation. 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.

Russell City Energy Center AFC, Vol. I 2-40 Project Description



2.3.2.1 Natural Hazards

The principal natural hazards associated with the AWT plant site are earthquakes and floods. The site is
located in Seismic Risk Zone 4. Structures will be designed to meet the seismic requirements of CCR
Title 24 and the 1998 California Building Code (CBC). Section 8.4, Geologic Hazards and Resources,
discusses the geological hazards of the area and site. This section includes a review of potential geologic
hazards, seismic ground motions, and the potential for soil liquefaction due to ground shaking. Appendix
10 includes the structural seismic design criteria for the buildings and equipment.

The site is essentially flat, with a post-construction average elevation of approximately 14 feet above
mean sea level (MSL). The ground floor of plant facilities will be at 14 feet MSL. According to the
Federal Emergency Management Agency (FEMA), the site is not within either the 100- or 500-year
floodplain. Section 8.15, Water Resources, includes additional information on the potential for flooding.

2.3.2.2 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 8.10, Socioeconomics, includes additional information on area
medical services, and Section 8.16, Worker Health and Safety, includes additional information on safety
for workers. Appendix 10 contains 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.

Fire Protection Systems
The AWT plant will rely on the City of Hayward’s fire protection services.

Fire Extinguishers
The AWT plant 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, plant personnel will be able to call upon the City of Hayward Fire Department
for assistance. The closest Hayward fire station is approximately 2 miles away at 1401 W. Winton
Avenue. The Hazardous Materials Risk Management Plan (see Section 8.5, Hazardous Materials
Handling) for the plant will include all information necessary to permit all firefighting and other
emergency response agencies to plan and implement safe responses to fires, spills, and other emergencies.

Personnel Safety Program

The AWT plant 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 8.16, Worker Health and Safety.

2.3.3 Facility Reliability

This section discusses the expected plant availability, equipment redundancy, fuel availability, water
availability, and project quality control measures associated with the AWT plant.

2.3.3.1 Plant Availability

The AWT plant is designed to be available to provide water to the RCEC on demand as the RCEC
generates electricity in response to consumer demand. The AWT plant will be available to the RCEC 24
hours a day, seven days a week. The AWT plant will be designed for an operating life of 30 years.
Reliability and availability projections are based on this operating life. Operation and maintenance
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(O&M) procedures will be consistent with industry standard practices to maintain the useful life status of
plant components.

2.3.3.2 Redundancy of Critical Components

The following subsections identify equipment redundancy in the AWT, as it applies to project
availability.

Membrane Filtration

Two standby CMF units are included in the design to provide redundancy in the event of malfunction of
one of the microfiltration units and during routine cleanings. A detailed description of procedures
involved in the routine cleaning of each backwash unit is presented above.

Reverse Osmosis Train

Four 33 percent capacity RO trains will be provided. The trains will be designed to operate continuously
at 1.4 mgd each, without substantial variations in flow during normal operation. In the event that one of
the RO trains malfunctions, the flux rate of the remaining RO train could be temporarily increased to meet
treated average water demand of the power plant.

Final Product Water Storage

The AWT plant includes storage tanks designed to hold the 24-hour peak water demand of approximately
4 million gallons. In the event of an interruption in the operation of any component of the AWT plant,
water will be available from these storage tanks to provide 24 hours of supply.

2.3.3.3 Water Availability

Secondary effluent supply to the AWT plant and product water will be provided by the City of Hayward
as agreed to in the “will-serve letter” included in Appendix 7-A. The primary water supply will be
secondary effluent from the City of Hayward’s WPCF and the back-up supply will be secondary effluent
from the EBDA pipeline.

2.3.3.4 Project Quality Control

The Quality Control Program to be implemented for the AWT plant will be the same as that for the
RCEC.

2.4 LAWS, ORDINANCES, REGULATIONS, AND STANDARDS

The applicable laws, ordinances, regulations, and standards for each engineering discipline are included
as part of Appendix 10.
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3.0 DEMAND CONFORMANCE

The California Energy Commission is no longer required to determine whether or not a proposed project
conforms with an integrated assessment of electrical demand or need. Senate Bill 110 (California
Construction Articles 4, Section 8), which took effect on January 1, 2000, 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.

Accordingly, this AFC does not include an assessment of need.
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4.0 FACILITY CLOSURE

Facility closure can be temporary or permanent. Temporary closure consists of a cessation of operations
for a period of time greater than the time required for normal maintenance, including overhauls or
replacements of major equipment. Potential causes for temporary closure include economic conditions or
repairable damage to the plant from earthquake, fire, storm, or other such events. Permanent closure
consists of a cessation of operations with no intent to restart operations. Potential causes for permanent
closure include age of the plant, economic conditions, or irreparable damage to the plant. Section 4.1
discusses temporary closure; Section 4.2 discusses permanent closure.

4.1 TEMPORARY CLOSURE

In the event of a temporary facility closure, where there is no release of hazardous materials, 24-hour
security will be maintained at the facility, and the project owner will notify the California Energy
Commission (CEC) and other responsible agencies. Actions taken will depend on whether the temporary
closure involves a release of hazardous materials.

If there is no release or threatened release of hazardous materials, a contingency plan for the temporary
cessation of operations will be implemented. The contingency plan will be conducted to assure public
health and safety, protection of the environment, and conformance with all applicable laws, ordinances,
regulations, and standards. Appropriate procedures will depend on the anticipated duration of the
shutdown. Accordingly, the contingency plan may include the draining of chemicals, water, and other
fluids from storage tanks and plant equipment and various other procedures to ensure worker safety and to
protect plant equipment. All hazardous and non-hazardous waste materials will be collected and disposed
of as described in Section 8.14, Waste Management.

If there is a release or threatened release of hazardous materials, procedures set forth in a Risk
Management Plan (RMP) will be implemented. The RMP to be prepared is described in Section 8.5,
Hazardous Materials Handling. Procedures include methods to control releases of hazardous materials,
notification of appropriate authorities and the public, training for plant personnel, and other emergency
response actions and preparation. Once the release of hazardous materials has been contained and
cleaned up, temporary closure will proceed as in the case of a closure where there is no release of
hazardous materials.

Under no circumstances will the facilities be left unattended at any time during a temporary closure.

4.2 PERMANENT CLOSURE

The planned operational life of the facility is 30 years. However, if the facility continues to be
economically viable, it could be operated for a longer period of time. Operation beyond 30 years would
defer environmental impacts resulting from the construction of replacement facilities. It is also possible
that the facility could become economically non-competitive before 30 years have transpired, forcing
early decommissioning. Whenever the facility is closed, the closure procedure will follow a
decommissioning plan to be prepared is described below.

The decommissioning plan will be submitted to the CEC for review prior to commencement of permanent
facility closure measures. Such measures may range from extensive “mothballing” to removal of all
equipment and appurtenances, depending on circumstances at the time. However, future conditions that
would affect decommissioning decisions are largely unknown at this time. It is therefore appropriate to
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present decommissioning details to the CEC, City of Hayward, and other jurisdictional agencies when
more information is available and the time for permanent facility closure has drawn closer.

The decommissioning plan will:

Describe the proposed decommissioning measures for the facility and for all appurtenances
constructed as part of the facility.

Describe the activities necessary to restore the site if the decommissioning plan calls for
removal of all equipment and appurtenances.

Discuss decommissioning alternatives other than restoration of the site.

Present the costs associated with the proposed decommissioning measures and the source of
funds to pay for the decommissioning.

Discuss conformance with applicable laws, ordinances, regulations, and standards and with
local and regional plans.

In general, the proposed decommissioning measures will attempt to maximize the recycling of all facility
components. Unused chemicals will be sold back to the suppliers or other purchasers. All equipment will
be shut down and drained so as assure public health and safety and protection of the environment. All
hazardous and non-hazardous waste materials will be collected and disposed of as described in
accordance with all applicable laws, ordinances, regulations, and standards. Until decommissioning
activities have been completed, 24-hour security for the facility will be maintained.
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5.0 NATURAL GAS SUPPLY

A new 16-inch diameter pipeline, approximately 0.9 miles long, will supply natural gas to the Russell
City Energy Center (RCEC). This section describes the proposed gas supply line route, its selection from
a group of candidate routes, and the anticipated environmental impacts from its construction and
operation. An overview of the expected construction methods and the operating practices for this gas
supply pipeline is also included.

During the project development phase, Pacific Gas and Electric Company (PG&E) was requested to
perform a route evaluation study for this pipeline. A total of seven routes were identified and considered.
The route selected and described in this section was designated Route 3 in PG&E’s response to the
Calpine/Bechtel (Appendix 5-A). This route was selected primarily because it would lie entirely within
the City of Hayward and would require the disruption of traffic and damage to pavement on the fewest
streets.

5.1 PROPOSED NATURAL GAS PIPELINE ROUTE

The new 16-inch diameter pipeline will connect with PG&E’s 30-inch diameter gas distribution pipeline,
Line 153, which parallels the east side of the Union Pacific Railroad Company (UPRR) right-of-way
(ROW) through Hayward. From there it will cross the UPRR ROW and will extend west along the south
property line of Berkeley Farms, immediately adjacent to an existing City of Hayward utility easement.
After crossing Clawiter Road, the new pipeline will extend west along Enterprise Avenue, entering the
southeast corner of the RCEC plant site off of Whitesell Street, approximately 500 feet south of its
intersection with Enterprise Avenue (Figure 5-1).

For essentially its entire length from the tie-in with PG&E’s Line 153 to the RCEC plant site, the pipeline
follows either an existing utility corridor across a private property (Berkeley Farms) or is routed along
primarily Enterprise Avenue.

The pipeline will cross the UPRR ROW with an uncased crossing installed by the jack-and-bore method,
at a depth of more than 10 feet below the tracks. From the end of the jack-and-bore section, which will
be located just north of the intersection of the ROW and the southern boundary of the Berkeley Farms
property, the pipeline will be constructed by conventional trenching along an alignment approximately 18
feet north of the southern edge of the Berkeley Farms property immediately adjacent to an existing,
gravel-covered utility corridor for a distance of approximately 1200 feet. This 20-foot wide corridor
currently contains a City of Hayward 42-inch diameter sewer main and various Berkeley Farms yard
utilities, including a firewater loop and power for outdoor lighting fixtures.

From the point that this utility corridor intersects Clawiter Road, for a distance of some 300 feet, the
pipeline will be constructed by either conventional trenching or jack-and-bore diagonally across Clawiter
Road to its intersection with Enterprise Avenue.

From the intersection of Enterprise Avenue and Clawiter Road, the pipeline will be installed by trenching
in the Enterprise Avenue right-of-way, for a distance of approximately 2000 feet. Existing large-
diameter stormwater and sewer mains are currently routed under the pavement along this portion of
Enterprise Avenue. The gas pipeline will be routed parallel with these pipelines on an alignment that
avoids interference with them.
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At the intersection of Enterprise Avenue and Whitesell Street, the pipeline route turns south along
Whitesell Street for a distance of approximately 550 feet. From this point, the pipeline route again turns
west, to enter the RCEC plant site at a distance of about 180 feet north of the railroad crossing of
Whitesell Street. All of these segments will also be installed by trenching.

5.2 ALTERNATIVE ROUTES

Seven alternative routes, including the preferred route described above, were investigated by PG&E
(Figure 5-1). These routes connected with PG&E’s Line 153 at a total of four candidate locations along
the east side of the UPRR right-of-way. The combination of the three other tie-in points, all to the north
of the one described in the preferred route, and various alternate routes along city streets and across
various private properties, resulted in the identification of six additional routes for the gas pipeline. Each
of the seven routes was judged to be technically feasible, using conventional trenching methods and city-
street pipeline construction techniques (with the exception of the jack-and-bore railroad crossing). A
discussion of the alternative natural gas pipeline routes is included in Section 9, Alternatives.

5.3 CONSTRUCTION PRACTICES

The natural gas pipeline will be constructed with a minimum of at least one crew ("spread") working
continuously along the pipeline ROW. One additional construction crew will be required for the railroad
crossing. Construction of the entire pipeline will require a peak workforce of approximately 15 people.
Workers would park in the designated craft parking area and be transported to the construction area along
the pipeline ROW by bus or van. Most major pieces of construction equipment (backhoes and trucks)
may remain in the existing on-street parking lanes along the pipeline ROW during the course of
construction. In addition to providing worker parking, the laydown area will serve as the primary
location for storing the pipe and other pipeline construction materials. Any additional storage locations
will be in existing paved or graveled areas along the pipeline route. Pipeline construction will take
approximately 2 to 3 months and is expected to occur during the summer of 2003.

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

1. Trenching—Trenching will consist of digging a 3- to 7-foot-wide trench. Trench width will
depend on the type of soils encountered and underground obstructions. 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 for the railroad crossing, which will be
installed by the jack and bore method.

2. Stringing—Stringing will consist of trucking lengths of pipe to the ROW and laying them on
wooden skids beside the open trench.

3. Installation—Installation will consist 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 will meet the applicable API
standards and be performed by qualified welders. Welds will be inspected in accordance with
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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 will consist 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—Plating will consist of covering any open trench at the end of a workday with steel
plates to ensure public safety. Plates will be removed at the start of each workday. Efforts will
be made to minimize the length of open trench along the ROW.

6. Boring—The boring method will be used for the moderately short crossing under the UPRR
tracks, and may be required for the crossing under Clawiter Road. Boring pits will be dug on
each side of the railroad right-of-way. On the inlet side, a boring machine with an auger
typically will be used, or a ramming device may be used to "jack” the pipe into place. Provided
that the pipeline is installed at a depth greater than 10 feet between the top of pipe and the
bottom of the tracks, it is anticipated that this track crossing can be installed without casing.

7. Hydrostatic Testing—Hydrostatic testing will consist 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 expected that the fresh water required can be drawn from the municipal
water supply. After hydrostatic testing of the pipeline, the test water will be chemically analyzed
for contaminants and discharged into a dewatering structure consisting of hay bales, geotextile
fabric, and silt fencing. The discharged water will filter through the hay bales and silt fence onto
a jute matting before it is discharged. Temporary approvals for test water use and permits for
discharge will be obtained as required.

8. Cleanup—Cleanup will consist of restoring the surface of the ROW by removing any
construction debris, grading to the original grade and contour, and repairing and repaving where
required.

9. Commissioning—Commissioning will consist of drying the inside of the pipeline, purging air
from the pipeline, and filling the pipeline with natural gas.

10. Safety—A construction safety plan will be prepared for the project. This plan will address
specific safety issues, such as working in an active railroad right-of-way, traffic control, working
along traveled city streets, and other areas as required by permits.

5.4 PIPELINE OPERATIONS

The proposed gas supply pipeline will be designed, constructed, and operated in accordance with Title
49, Code of Federal Regulations, Part 192 (49 CFRI92) and the California Public Utility Commission's
General Order (G.O.) 112-E. 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
proposed pipeline route. It will be buried a minimum of 36 inches, as required by Alameda County,
Caltrans, or UPRR.

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
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performed along the pipeline, as required by 49 CFR 192 and G.O.112-E. The pipeline will be under a
continuous cathodic protection system.

The proposed pipeline will adopt a proactive damage prevention program. 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 near the pipeline. Buried warning tape will be placed above the pipeline to
warn of its presence.

The transported gas will be odorized as received from PG&E's main pipeline. PG&E will develop an
emergency plan to provide prompt and effective responses to upset conditions detected along the pipeline
or reported by the public. :

Isolation block-valves will be installed at both ends of the proposed pipeline. These valves will be
manually controlled, lockable, gear-operated ball valves. Only PG&E will have access to the isolation
block valve at the mainline tap, and the RCEC alone will have access to the downstream isolation ball
valve at the RCEC property. A pipeline Supervisory Control and Data Acquisition (SCADA) system will
provide flow rate and pressure data to PG&E and the RCEC.

5.5 ON-SITE FUEL SUPPLY SYSTEM
A description of the fuel supply system within the RCEC is provided in Section 2.2.

5.6 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 City of Hayward Public Works Department if there is
an opening or excavation for any purpose in any roadway. This and other permits, as well as the
schedule for obtaining the permits, are discussed in Section 8.6, Land Use.
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6.0 ELECTRICAL TRANSMISSION

6.1 INTRODUCTION

Section 6 discusses the transmission interconnection between the proposed Russell City Energy Center
(RCEC) and the existing electrical grid and the anticipated impacts that operation of the facility will
have on the flow of electrical power in this region of California. To better understand the impacts of
the proposed energy center on the regional transmission system and power flows, the analysis presented
in this section focuses on the following issues: the existing electrical transmission system in the
immediate area of the RCEC; the proposed electrical interconnection between the RCEC and the
electrical grid; the proposed electrical transmission line route; and the impacts of the electrical
interconnection on the existing transmission grid. Alternatives to the proposed interconnection and line
alignments are discussed in Section 9. Additional discussions focus on potential nuisances (electrical,
magnetic, audible noise, and corona effects), safety of the interconnection, and a description of
applicable laws, ordinances, regulations, and standards (LORS).

The site for the proposed RCEC was selected, in part, for its proximity to the anticipated load and to
Pacific Gas & Electric Company’s (PG&E) Eastshore Substation, which is located approximately 1.1
miles to the southeast. Figure 6.1-1 shows the proposed location of the RCEC in relationship to the
Eastshore Substation and the existing regional transmission facilities. Figure 6.1-1 also shows that the
proposed RCEC site is approximately 600 feet from the existing Eastshore-Grant 115-kV double circuit
transmission line, which will allow for the use of the Eastshore-Grant transmission corridor for the 230-
KV interconnecting transmission line between the proposed RCEC and the Eastshore Substation.

The high-voltage transmission lines in the vicinity of the proposed RCEC are part of PG&E’s East Bay
(Mission Diviston) operating region. This existing transmission system will deliver the power
generated at the RCEC to the California electric grid. Figure 6.1-1 illustrates the existing transmission
system in the immediate area of the proposed RCEC project.

The initial examination of the local transmission system concentrated on the anticipated RCEC power
flows, the capacity and location of existing transmission lines, the availability of substation capacity,
and the physical distances involved with the anticipated electrical interconnection. The interconnection
feasibility study considered both radially connecting the RCEC to the existing transmission system at
the Eastshore Substation and looping one of the existing 230-kV electrical transmission lines in the area
into the proposed RCEC switchyard. As a result of the nominal 620 MW maximum generating capacity
of the RCEC and the proximity of existing 230-kV lines, system analyses concentrated on the existing
230-kV transmission network.

The proposed electrical interconnection will connect the RCEC to the regional power grid, employing a
radial connection. The connection will involve a double-circuit 230-kV line approximately 1.1 mile
long connecting the RCEC switchyard to the 230-kV bus at the Eastshore Substation. The proposed
connection will share new towers in the existing corridor with the existing Eastshore-Grant 115-kV
transmission line. Figure 6.1-2 (in map pocket at back of section) illustrates the alignment of the
proposed radial connection in relationship to the proposed RCEC site, the Eastshore-Grant 115kV
transmission line, and the existing Eastshore Substation. In Figure 6.1-2, these features are
superimposed on an aerial photograph of a portion of Hayward that allows the reader to compare the
proposed components (plant site, connection corridor, and Eastshore Substation) with geographic
features and recent commercial development of the area.
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The proximity of the Eastshore Substation to the RCEC 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 RCEC. Additional aspects
considered included environmental effects of building and maintaining the new interconnecting
transmission line, right-of-way modification and/or acquisition, and engineering constraints.
Alternative interconnection options were identified after analyses of these data and review of the PG&E
operating diagram for this operating region of their service area. From these alternatives, the proposed
transmission line alignment, interconnection configuration, and construction techniques were selected.

Figure 6.1-3 (in map pocket at back of section) is the operating diagram for PG&E’s East Bay
operating region. It should be noted that the Eastshore Substation has been completely rebuilt since the
publication this enclosed operating diagram. The new configuration of the Eastshore Substation does
not alter the conclusions of the analyses presented in this section. Further analysis based on the
Generator Interconnection Data Sheet (Appendix 6-A) and discussion of the proposed interconnection
and its alignment are presented in Sections 6.2 and 6.3.

6.2 TRANSMISSION INTERCONNECTION ENGINEERING

Preliminary engineering of the proposed transmission interconnection was completed based on the
results of the interconnection feasibility studies performed. This section discusses the existing
transmission facilities in the vicinity of the RCEC project and other associated electrical facilities, as
well as the proposed transmission interconnection.

6.2.1 Existing Electrical Transmission Facilities

The proposed RCEC site is located approximately 1.1 miles northwest of PG&E’s Eastshore Substation
at the extreme western edge of Alameda County in Hayward, California. The Eastshore Substation is
located just south of State Route 92 near the Clawiter Road-Eden Landing interchange.

An inventory and assessment of the transmission facilities in the immediate geographic area of the
RCEC project were conducted. The regional transmission line assessment focused on the number of
electrical transmission lines, the rating of each line, the existing loads, and the ability of the existing
transmission grid to safely and reliably transmit the anticipated maximum nominal 620 MW capacity of
the RCEC.

Based on the System Impact Study Plan base case provided by PG&E (Appendix 6-B), which is based
on the 2001-series Transmission Assessment summer peak load case for 2003, the portion of the East
Bay area that the RCEC might readily impact' has a peak load 3,530 megawatts (MW) and 955 MW of
existing generation.” The transmission system in the vicinity consists of 230-kV and 115-kV
transmission lines. These and other lines are shown geographically in Figure 6.1-1. Local 230-kV line
ratings are typically 362 to 396 MVA. Typical ratings for local 115-kV lines are 139 to 162 MVA.
Table 6.2-1 lists the ratings and conductor types for selected lines.

To evaluate the rated exit capability of the Eastshore Substation, an approach called the “first
contingency rated exit capability,” or FCREC, was used. The evaluation started with the Study Plan

! PG&E Mission (zones 316 and 346), Peninsula (zones 310 and 340), and San Francisco (zones 309 and 339) zones used to approximate this

area.
2 This represents the total generation modeled as running in the power flow case. An additional amount of roughly 1,200 MW of generation is

proposed but not approved.
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Table 6.2-1. Capabilities of lines in the vicinity of the Eastshore Substation.

Normal Emerg
Ckt. Rate Rate
From To No. Description Volt. (MVA) (MVA) Conductor

Eastshore San Mateo 1 One circuit of a 230 396 465 954 ACSR
Double-circuit

Eastshore Pittsburg’ 1 One circuit of a 230 433 465 477 ACSS
Double-circuit

Pittsburg San Mateo® 1 One circuit of a 230 398 478 954 ACSR
Double-circuit v

Eastshore Mt. Eden 1 One circuit of a 115 167 224 715 AL
Double-circuit

Eastshore Mt. Eden 2 One circuit of a 115 167 224 715 AL
Double-circuit

Eastshore Dumbarton 1 Double-circuit 115 167 224 3/0 Copper
(operated as a single
circuit)

Eastshore Grant 1 Double-Circuit 115 139 159 3/0 Copper
(operated as a single
circuit)

" One element of the Delta Energy Center (DEC) mitigation scheme is to swap the Contra Costa to Eastshore and San Mateo 230-kV lines with
the Pittsburg to Moraga 230-kV lines. Since the DEC is currently projected to be on line before the RCEC, the swap is assumed to be in place
for purposes of evaluating the RCEC.

2 LooBing this circuit into the Eastshore substation will result in two lines, each rated at 398 MVA.

case provided by PG&E. This information was supplemented with connection information and line
ratings from the East Bay Region (East Bay Division, Sheet 3) Operating Diagram (Figure 6.1-3), taken
from PG&E’s Form 715 filing previously submitted to the Federal Energy Regulatory Commission
(FERC). From this database, an inventory of substation buses, generation, load, and line capacities was
developed for the Eastshore Substation. This inventory, starting with the substation itself, served as a
starting point for the FCREC method of evaluation. To find the rated exit capability, the following
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 accommodated 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
éontingency, 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, step 4 is added to the process:

4. Subtract the rating of the line exiting the cut set that has the highest rating.
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The FCREC gives the maximum possible export that might be expected without implementing system
improvements. Detailed estimates of the system impact will be determined in a System Impact Study
conducted by PG&E in accordance with the study plan developed for the RCEC.

Table 6.2-1 gives the ratings for the elements in the vicinity of the Eastshore Substation. Since there is
no load and no generation at the Eastshore Substation, the NTREC for the substation is 2,265 MVA.
The FCREC is 1,832 MV A, which is the maximum amount of generation that one might expect to add
to the Eastshore Substation without implementing system improvements. Based on this abbreviated
analysis, the addition of new generation near the Eastshore Substation will result in minimal
transmission impacts. A more accurate estimate of system impacts is presented in the section on system
impacts below.

6.2.2 Proposed Transmission Interconnection System
The proposed interconnection between the RCEC and the Eastshore Substation will consist of the
following major facilities:

¢ New 230-kV double-circuit overhead lines extending approximately 1.1 miles from the RCEC
switchyard to radially connect into the Eastshore Substation reconfigured 230-kV bus

e A new 230-kV on-site switchyard at the RCEC using a ring-bus configuration

e Modifications in the Eastshore Substation to enlarge the 230-kV bus into an eight breaker ring-
bus configuration to accommodate the two RCEC lines as well as the new incoming and
outgoing connections of the existing Pittsburg to San Mateo 230-kV line

The transmission interconnection will exit the RCEC switchyard at the pull-off structure in a northeast
direction and will span approximately 600 feet to the existing Eastshore-Grant 115-kV transmission
corridor. From that point the line will be overbuilt over the Eastshore-Grant line and will extend
approximately 1.1 mile in the existing right-of-way, until it leaves the right-of-way and enters the
Eastshore Substation. Figure 6.1-2 shows the direction of the proposed electrical interconnection
alignment in relation to the proposed RCEC, the Eastshore-Grant 115-kV transmission line, and the
Eastshore Substation. It is anticipated that the new segment of the transmission corridor from the
RCEC to the existing Eastshore-Grant corridor will occupy a right-of-way approximately 100 feet wide.

6.2.2.1 Russell City Energy Center 230-kV Switchyard Characteristics

The proposed RCEC 230-kV switchyard will consist of five 230-kV air-insulated circuit breakers. A
ring-bus arrangement will be used in the switchyard to obtain a high level of service reliability. An
electrical one-line diagram of the proposed RCEC switchyard arrangement appears in Figure 6.2-1,
The switchyard layout is shown in Figure 6.2-2.

The switchyard and all equipment will be designed for a 63 kA interrupting capacity.' The main buses,
as well as the bays, will be designed for 3,000 A continuous current. As depicted in Figure 6.2-1, each
generator will be provided with an independent tie to the switchyard. The RCEC ring bus will be
connected to the existing transmission grid through a double-circuit radial connection at the 230-kV bus
in the Eastshore Substation. The radial connection will require modifications at the Eastshore
Substation, discussed in Section 6.2.2.2 below. Three line exits allow removal of a single circuit
without limiting plant output. Redundant 18/13.8 kV Unit Auxiliary Transformers connected between
CTG generator breakers 13 and 14 and the respective step-up transformers will provide power to start
up the plant and provide power for all auxiliary loads within the RCEC facility. Auxiliary controls and
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protective relay systems for the 230-kV switchyard will be located in a control building separate from
the power plant.

6.2.2.2 Interconnection and Mitigative Changes at the Eastshore Substation

The existing Eastshore Substation consists qf three 230-kV circuit breakers, two 230-kV line exits, and
two transformer feeds to the 115-kV network. The radial connection of the RCEC to the Eastshore
Substation will necessitate changes at the Substation to meet the applicable system reliability criteria.

The 230-kV bus in the substation will be expanded to accommodate the two additional RCEC
connections. In addition, the Pittsburg to San Mateo 230-kV transmission line, which now passes the
substation, will be routed to the Eastshore bus to increase the total transmission capability across the
San Francisco Bay to the Peninsula. It is proposed that the existing 230-kV switching arrangement be
converted into an eight breaker ring bus to accommodate termination of the two new lines from the
RCEC and the looping of the existing Pittsburg (Contra Costa) to San Mateo 230-kV line into
Eastshore. Figure 6.2-1 is a one-line diagram that shows the proposed RCEC switchyard and Figure
6.2-2 illustrates the proposed expansion of the Eastshore Substation. Figure 6.2-3 is a plan view of the
proposed expansion. Control house expansion and changes to the auxiliary AC and DC supplies will be
a part of the final design.

An alternative 12-breaker, breaker-and-one half configuration is also being evaluated by PG&E.
Although this alternative configuration would likely require development of more of the available land
surrounding the existing substation, the incremental environmental impacts would be minimal.
Adoption of a breaker-and-one-half configuration would not alter the conclusions of the analyses
presented herein, '

6.2.2.3 Overhead Transmission Line Characteristics

The proximity of the existing Eastshore-Grant 115-kV transmission corridor will permit the
interconnecting line to be aligned along the existing right-of-way. The proposed line will exit the
RCEC switchyard in a northeast direction for approximately 600 feet, where it will intersect the existing
Eastshore-Grant 115-kV line. At that point the interconnecting line will follow the existing Eastshore-
Grant right-of-way and will be overbuilt on new structures above the two 115-kV circuits. The two
lines will remain in the H-frame configuration for approximately 4,500 feet to the southeast, where the
interconnecting line will exit the Eastshore-Grant right-of-way to the northeast. From there, it will enter
the Eastshore Substation approximately 500 feet to the northeast. Along this segment of the alignment,
the interconnecting line will parallel the existing two 230-kV circuits of the San Mateo-Contra Costa
(Eastshore) lines. Figure 6.2-2 illustrates the interconnection alignment in relation to the existing
transmission resources and commercial development. The two interconnecting circuits will employ
bundled conductors. The recommended conductor type is 1272 kcemil, 45/7 ACSR “Bittern.” This is a
standard conductor type used by PG&E.

The proposed interconnecting transmission line will be built as an overhead double-circuit 230-kV line
between the RCEC switchyward and the expanded Eastshore Substation 230-kV bus. The proposed
line will exit the RCEC switchyard in a slack span configuration to a pull-off (or dead-end) structure
located in the northeast corner of the RCEC site (Figure 6.1-2). Figures 6.2-4 (elevation) and 6.2-5
(plan) illustrate the design of the dead-end structure, which will support the double-circuit 230-kV lines.
The dead-end structure will be 108 feet tall.
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The first span will be approximately 600 feet in length and will connect the pull-off structure to a new
heavy angle structure to be constructed on the vacant parcel that lies immediately east of the City of
Hayward’s Water Pollution Control Facility (Figure 6.1-2). The heavy angle structure will be
constructed within the existing Eastshore-Grant right-of-way to accommodate the 90 degree turn of the
two 230-kV circuits as they enter the right-of-way approximately 220 feet southeast of Structure 13/86
of the Eastshore-Grant 115-kV line. Figures 6.2-6 (elevation) and 6.2-7 (plan) illustrate the design of
the heavy angle structure, which will be 115 feet tall.

The proposed overhead transmission line will require that five of the existing tangent lattice steel towers
(Structures 12/81 through 12/86) along the Eastshore-Grant corridor be replaced with new self-
supporting tubular steel poles in a modified H-frame design to hold the conductors. Each structure will
support the two new 230-kV interconnection circuits and the two existing 115-kV circuits in an
overbuild configuration. Figure 6.2-8 illustrates the typical tangent structure proposed for the shared
right of way and Figure 6.1-2 shows the approximate locations of the new tangent structures. The
tangent towers are anticipated to be approximately 110 feet tall. Final tower placement locations and
dimensions will depend on the final choices for design, layout, and the existing conditions in the field.

The overbuild configuration of the proposed transmission line will extend approximately 4,500 feet to a
point approximately 150 feet northwest of Structure 12/80 (Figure 6.1-2). At this location, a second
heavy angle structure will be constructed to accommodate the 90 degree turn of the RCEC 230-kV
double circuits as they exit the Eastshore-Grant right-of-way and turn northeast to enter the Eastshore
Substation property, parallel to the existing two 230-kV circuits of the San Mateo-Contra Costa
(Eastshore) lines. Figure 6.1-2 illustrates the interconnection alignment in relation to the existing
transmission resources and commercial development. ’

6.3 INTERCONNECTION STUDY

Interconnection studies are performed to assess the impacts of proposed new generation on the -
integrated transmission grid. Interconnection studies include analysis of power flow, short circuit,
transient stability, and other factors. The Generator Interconnection Data Sheet for the RCEC is
included in Appendix 6-A. After submitting an Interconnection Study request, Calpine/Bechtel
initiated a System Impact Study. In accord with PG&E’s regulatory filings, Calpine/Bechtel, PG&E,
and the California Independent System Operator (Cal-ISO) subsequently developed a mutually
agreeable Study Plan. A copy of this System Impact Study Plan is included as Appendix 6-B. These
documents are included for information and to record the chronological development of the system
impact studies to date.

Based on the Study Plan, PG&E’s System Impact Study will be completed by August 6, 2001. In order
to advance the schedule for the RCEC expeditiously, provide generation to meet California’s needs, and
offer the transmission benefits associated with the RCEC’s location, and after consulting with the
California Energy Commission (CEC), PG&E, and the Cal-ISO, it was agreed that for purposes of AFC
filing Calpine/Bechtel could complete a system impact study for PG&E.? Using the Study Plan

* Item A, Paragraph 3, Section 2022.b, Article 7, Chapter 5, Title 20, California Code of Regulations requires “an interconnection study

" identifying the electrical system impacts and a discussion of the mitigation measures considered and those proposed to maintain conformance
with NERC, WSCC, Cal-ISO or other applicable reliability or planning criteria based on load flow (sic), post transient, transient, and fault
studies performed by or for the transmission owner in accordance with all applicable Cal-ISO or other interconnection authority’s tariffs
operating agreements, and scheduling protocols...”
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referenced above and developed jointly by Calpine/Bechtel, PG&E, and Cal-ISO, Calpine/Bechtel
completed a study conforming to NERC, WSCC, Cal-ISO, PG&E, and other standard electrical
transmission engineering practices. This section summarizes the results of this study and concludes that
the project will not cause any significant adverse impact on the electrical system.

The analysis is divided into four parts relating to the power flow (load flow), post transient, transient,
and fault duty analysis as mandated above.

6.3.1 Power Flow Analysis

Using the assumptions stated in the PG&E System Impact Study—Study Plan for the Calpine/Bechtel
Joint Development Russell City Energy Center dated April 6, 2001 (Appendix 6-B) and the base case
provided by PG&E for the study, the effects of adding the RCEC to the PG&E transmission system
were evaluated as described in the study plan. This study is intended to identify any adverse impacts
caused solely by the addition of the RCEC and further, system reinforcement necessary to mitigate any
adverse impacts identified.

6.3.1.1 Study Assumptions

This study started with the PG&E’s 2003 Summer Peak Full Loop Base Case (in General Electric
“.epc” Power Flow format). This base case was developed from PG&E’s 2001 base case series and has
a 1-in-10 year extreme weather load level for the Greater Bay Area. Table 6.3-1 lists the major
approved PG&E transmission projects that are included in the study.

Using PG&E’s generation project queue as a guide (as implied in the study plan), the generation
projects listed in Table 6.3-2 were included in the study. These projects are grouped by whether or not
they are in the vicinity of the RCEC project or are located remote from the project. Projects remote
from the RCEC are listed, although not necessarily at full output, since it is assumed that they have a
relatively minor impact on the study area.

Table 6.3-1. PG&E transmission projects included in base case.
Install a third 500/230-kV, 1120-MVA transformer at Tesla Substation

Install a second 500/230-kV, 850-MVA transformer at Tracy Substation
Install a third 500/230-kV, 1120-MVA transformer at Metcalf Substation
A new Tesla — Newark 230-kV line

Newark — San Mateo 230-kV line loop into Ravenswood Substation
Static Capacitors (350 MVAR) at Metcalf 500 kV

Static Capacitors (150 MVAR) at Martin 115-kV

Newark Substation Bank #7, 9, and 11 TCAP

Grant-Eastshore 115-kV Transmission Project

Los Esteros Substation Project

Tri-Valley Project—Phase I

Pittsburg — Tassajara 230-kV Line Reconductoring

Newark 230-kV—100 to 200 MVAR Static VAR Compensator_
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.
=
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Table 6.3-2. Generation Ero'!ects.

Bay Area Generation Projects

Calpine/Bechtel——880 MW Delta Energy Center (DEC), interconnecting with the 230-kV bus at the Pittsburg Power Plant
switchyard.

Calpine/Bechtel—600 MW Metcalf Energy Center (MEC), interconnecting with the Metcalf — Monta Vista #4 230-kV line,
through the MEC switchyard.

Calpine—500 MW Los Medanos Energy Center (LMEC), interconnecting with the 115-kV bus at the Pittsburg Power Plant
switchyard.

Duke Energy North America Corporation (DENA)—1080 MW Moss Landing project (MLPP), interconnecting with the
existing 230-kV bus at the Moss Landing Power Plant.

Southern Energy Company of California—530 MW Contra Costa Power Plant Capécity Increase Project, interconnecting to
Contra Costa PP 230-kV bus.

United Golden Gate PP—595 MW generating facilities, interconnecting with the San Mateo — Martin #5 and #6 115-kV lines.

Project A—692 MW Tesla Generation Project, interconnecting near Tesla Substation.

Project B—580 MW Fremont Generating Project interconnecting to the 230-kV bus at Newark Substation.

Project C—581 MW Los Esteros Generating Project interconnecting to the 115-kV bus at Los Esteros Substation.

Mirant—600 MW Potrero Unit 7 Project, interconnecting Potrero and Hunters Point Switching Stations.
FPLE—150 MW High Wind, tapping off the Vaca —Contra Costa #2 230-kV line.

Panda—150 MW West 1-3, interconnecting with Vaca Dixon — Contra Costa #1 230-kV line.
Generation Project Outside the Study Area’

PG&E NEG—La Paloma generation facility interconnecting at Midway 230-kV bus section D; La Paloma generation facility
will be will be modeled at 1110 MW in summer and 1160 MW in spring and winter.

Texaco—7338 MW Sunrise Generation Facility interconnecting at La Paloma Switching Station. Connected.

Three Mountain Power Company—530 MW project interconnecting to PG&E’s Pit 1 — Pit 3 and Pit 1 — Cottonwood 230-kV
lines.

GWF—130 MW Hanford, interconnecting to Kingsburg — Henrietta 115-kV line in Fresno area.

Midway-Sunset generation facility—500 MW in summer, 540 MW in spring, and 540 MW winter. Midway-Sunset
generation facility will be interconnected at Midway 230-kV bus section E.

Sempra—500 MW Elk Hills Power Project, interconnecting at Midway 230-kV bus.

Wellhead Electric—22 MW Stockton Cogen Project, interconnecting with Newark Sierra Paper Board 60-kV Tap on the
Stockton “A” #1 60-kV line.

Morro Bay Modemization Project replacing the existing Morro Bay Power Plant with 1,200 MW of generation.

Calpine Corporation—500 MW Sutter facility, interconnecting with WAPA’s Elverta - Olinda and Elverta - Keswick 230-
kV.

FPLE —560 MW Elverta Project, interconnecting with WAPA system.

Calpine—1,070 MW East Altamont Generating Project interconnecting at loop the Tracy - Westley 230-kV circuit near Tracy
Substation.

Project D—1000 MW in the Fresno area.

Project E—630 MW in Glenn and Colusa counties.

"Project F— which is a proposed (and quened) 1350 MW facility in Solano County, was originally included in PG&E’s study plan, but was
eliminated from this study at PG&E’s recommendation because of the level of uncertainty as to whether the project will actually materialize.
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The base analysis involves comparing cases with and without the proposed RCEC project:

e The Study Plan Case: This case includes the RCEC modeled as a 2x1 configuration at 635 MW
with a 15 MW power plant load and connected to the Eastshore 230-kV or bus by two 230-kV
lines. The output of each gas turbine was taken to be 190 MW, and the steam unit was assumed
to produce 255 MW. Each turbine/generator unit will have a dedicated 15/230-kV, 18/230kV
step-up transformer connecting the unit to the RCEC Switchyard. The RCEC will be connected
at the 230-kV voltage level to the PG&E transmission grid via two new 230-kV generation tie
lines into the Eastshore 230-kV bus. In addition, the Pittsburg to San Mateo 230-kV line is
looped into the Eastshore Substation so that Eastshore Substation is modeled with six 230-kV
lines (two from San Mateo, two from Pittsburg, and two from the RCEC).

e The base case: This case removes the RCEC and the loop into Eastshore Substation to assess
system conditions without the RCEC. Generation balance for this case was maintained by
increasing generation at Moss Landing Unit 6. This is the case to which all other cases were
compared to assess system impacts.

Approximately 300 contingencies were studied. A list of the power flow contingencies is given in
Appendix 6-C. These contingencies were derived from the contingencies provided by PG&E for the
DEC and MEC Detailed Facilities Studies. Additional contingencies were generated to account for
generation and transmission projects that were included in the base case as well as for the addition of
the RCEC. For the normal conditions, the line and transformer ratings were assumed to be the first
rating in the power flow data (Rate 1). This is assumed to be the Summer Normal Rating. For
emergency conditions, the second rating in the power flow data was used (Rate 2). While not used, the
third rating (Rate 3) is presumed to be the Winter Normal Rating. The set monitored for overloads
included facilities with a base voltage greater than 100 kV in the Bay Area as well as facilities
immediately adjacent to the Bay Area.

For the normal condition, all power flow controls were assumed to be active. For the emergency
condition area, interchange controls and transformer taps were assumed to be inactive to simulate the
situation a few seconds following the contingency.

For each scenario, three different reports were prepared. The first is a Case Summary Report, which
identifies and confirms the study parameters for each scenario evaluated. The second is an Overload
Summary Report showing all the overloaded facilities along with their base voltage, interchange area,
zone, normal flow, and percentage overload for the worst contingency. The third report gives the
results for the base case (Appendix 6-D) and the study plan scenarios (Appendix 6-E).

6.3.1.2 Loop of Pittsburg (Contra Costa) to San Mateo 230-kV into Eastshore

The simplest configuration for interconnection of the RCEC would be to loop into either the Eastshore-
to-San Mateo or the Pittsburg-(Contra Costa)-to-San Mateo 230-kV circuits. However, such a
connection would clearly cause an emergency overload on the remaining circuit if one of the circuits
leaving the RCEC are lost. Radial connection of the RCEC to the Eastshore bus mitigates this by
insuring that local load and the 115-kV system are available for loss of one of the 230-kV circuits.
However, without looping the Pittsburg (Contra Costa) to San Mateo 230-kV circuit into Eastshore as
well, system overloads of the remaining 230-kV circuit, the 230/115-kV transformers, or the 115-kV
lines exiting Eastshore to Grant or Dumbarton will occur.

Consequently, the project contemplates looping the Pittsburg (Contra Costa) to San Mateo 230 circuit
into the Eastshore Substation. This modification will insure that there will always be at least three 230-
kV exits under all single-contingencies.
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6.3.1.3 Analysis of the Base Results

Table 6.3-3 shows potential impacts based on the study plan scenario. Under this configuration, there
are two impacts that result from the addition of the RCEC to the system. These potential impacts are
overloads on the two Eastshore to San Mateo 230-kV circuits, which both overload to up to 106% of the
emergency rating of the line under overlapping contingencies, and the Eastshore 230/115-kV
transformers, which are overloaded prior to the addition of the RCEC. The overloads and contingencies
causing each overload are summarized in Table 6.3-3.

Eastshore 230/115-kV Transformers

While these transformers overload in the study plan, they are also overloaded in the base case.
Consequently, they are not an impact that can be attributed to the RCEC. The 115-kV system serving
Mount Eden, Grant, and Dumbarton is supplied by the two 230/115-kV transformers at Eastshore and
the Newark to Dumbarton 115-kV line. The transformers and the 115-kV line have emergency ratings
of 144 and 189 MVA, respectively. Assuming loss of the Newark to Dumbarton 115-kV line, which is
the highest rated element, the maximum emergency supply is 288 MV A. Based on the power flow case
the loads total to 287 MVA. Thus, with line and transformer losses, it is easy to see that the system has
to overload. This is an existing problem that must be addressed and therefore it is not an impact
attributable to the RCEC.

Table 6.3-3. sttem overloads with the RCEC.

Facility Caused by Contingency Flow (MVA) %Emergency
Rating

Eastshore to San Mateo Overlapping Contingency—Loss of 477 106
#1 230-kV Potrero 7C and Eastshore to San Mateo

#2

Overlapping Contingency—Loss of 463 102

UGGPP P4 and Eastshore to San Mateo

#2
Eastshore to San Mateo Overlapping Contingency—Loss of 477 106
#2 230-kV Potrero 7C and Eastshore to San Mateo

#1

Overlapping Contingency—Loss of 463 102

UGGPP P4 and Eastshore to San Mateo

#1
Eastshore  230/115-kV  Loss of 230/115-kV #2 190 132
transformer #1 Loss of Dumbarton to Newark 115-kV 151 105
Eastshore  230/115-kV  Loss of 230/115-kV #1 189 131
transformer #2 Loss of Dumbarton to Newark 115-kV 150 104

Eastshore to San Mateo 230-kV

The Eastshore to San Mateo 230-kV overloads are based on the 396 MV A normal and 449 MVA
emergency ratings on these lines as specified in the Study Plan. All analysis was conducted using these
ratings. Since these lines are in PG&E’s coastal zone and are generally subject to higher average winds,
it has been determined that 4 ft/sec line ratings may be used on these lines. The appropriate 4 ft/sec line
ratings for these lines are 433 MV A normal and 481 MV A emergency. Examination of the third
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column of Table 6.3-3 shows that the Eastshore to San Mateo 230-kV lines exceed neither their normal
nor emergency ratings if 4 ft/sec ratings are used.

6.3.1.4 Power Flow Analysis Conclusions

The System Impact Study shows that the addition of the loop of the Pittsburg (Contra Costa) 230-kV
line into Eastshore Substation mitigates all potential transmission impacts attributable directly to
operation of the RCEC. Consequently, operation of the RCEC would cause no unmitigated negative
impacts to the transmission system beyond the first point of interconnection of the project.

6.3.2 Post Transient Analysis

The transmission owner (PG&E), the Cal-ISO, and the CEC staff have agreed that a post-transient
-analysis is not required for Data Adequacy. This conclusion was based on the opinion of the experts
that the addition of the RCEC to the grid would not likely result in post-transient stability problems.
Since synchronous generators such as those proposed provide voltage support to the system, and the
interconnection is designed so that no single contingency can remove the generator from the system, it
was the consensus of the experts that the impact of the RCEC on system post-transient performance is
likely to be only positive.

6.3.3 Transient Analysis

In accordance with the Study Plan, a transient stability analysis was performed to determine whether the
RCEC project would cause criteria violations sufficient to require transmission system modifications
beyond those identified in the engineering and power flow analysis. The assumptions and results of this
analysis follow.

6.3.3.1 Dynamic Stability Study Conclusions
During summer peak hours, no system dynamic or transient instability was identified due to addition of
the project. ‘

6.3.3.2 Dynamic Stability Study Base Case Assumptions

The dynamic stability study was conducted using the same PG&E Summer Peak Full Loop Case used
in the load flow analysis, in conjunction with a ‘full loop’ system dynamics data file provided by
PG&E, modified to include other generation projects assumed on-line for this system study. The
dynamics modeling data for the project was translated into General Electric’s Positive Sequence
Dynamics Simulation program format.

6.3.3.3 Dynamic Stability Analysis Results

Five contingencies were tested for system dynamic stability response with addition of the RCEC
project. Table 6.3-4 shows the contingencies tested and the resulting stable system responses for the
tested contingencies.
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Table 6.3-4. RCEC project summer peak transient stability summary.

Summer
Summer w/o
Clearing  w/Project  Project’
3-Phase Time Stable/ Stable/
Bus Fault Component Outage {cycles) Unstable Unstable
1. RCEC 230-kV Full Load Project Generation Rejection 6 Stable
2. RCEC 230-kV ‘B’ RCEC-Eastshore #1 230-kV 6 Stable ---
3. Eastshore 230-kV ‘B’ Eastshore-San Mateo #1 230-kV 6 Stable ---
4. Eastshore 230-kV ‘B’ Eastshore-Pittsburg #12 230-kV 6 Stable ---
5. Pittsburg 230-kV ~ ‘C’ Pittsburg 230-kV bus section (bus1 6 Stable -
section E)

1“Without Project’ analysis performed only if ‘With Project’ case is unstable.

Appendix 6.3-F provides the dynamic data for the project in GE format. Appendix 6-G contain sets of
plots illustrating various system performance parameters for modeled monitoring points at the project,
within PG&E’s system, and remote locations on the greater WSCC system. There are five sets of plots
corresponding to each of the outage cases used in the dynamic stability analysis. Appendix 6-H
provides the execution control files for the five tested contingencies.

6.3.4 Fault Analysis

Using power flow data and other publicly available data, a short circuit data case was constructed that is
sufficient to reasonably simulate the response of the transmission system to operation of the RCEC.
PG&E’s confidential short-circuit data will be used for its System Impact Study.

6.3.4.1 Short-Circuit Assumptions

While the power flow and transient stability data that has been employed to create the short-circuit
model include sufficient information to evaluate three-phase faults, the lack of zero sequence and
transformer connection data makes the calculation of single-line-to-ground faults impossible. However,
since a single-line-to-ground fault current can be readily limited to the three-phase fault current value
by the addition of neutral impedances, the three-phase fault current is sufficient for determining overall
system impacts.

It can also be said that the computed increment in three-phase fault current due to a generator addition is
exact. Since short-circuit calculations are linear, assuming that the power flow network model is
accurate, the increase in flows throughout the network due to the generator addition will also be exact.
However, the base case short circuits depend on the generators modeled throughout the system.

Western Loop

A full power flow model of the entire WSCC was initially selected because associated dynamic data
were available with this case. The selected case is the 2003 Heavy Summer “Must Run” case
developed in 1998 (1997 data). However, the dynamic data turned out to be unnecessary because it was
determined that the generator sub-transient impedances were included in the power flow case. To fit
the case within the existing dimensions of the Short Circuit program, this power flow case was reduced
slightly by eliminating buses in areas remote from California.
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Results from the converted case were compared to known fault currents computed by PG&E in various
Detailed Facilities Studies. While these results compared well enough for the purpose outlined here, we
were unable to continue with this case because significant detail on the low-voltage system was
missing. This analysis will be completed in PG&E’s System Impact Study.

PG&E Case

To produce a model that includes sufficient detail for accurate calculation of short-circuit currents at the
RCEC, a PG&E Planning Assessment case, as modified for use in the Delta Energy Center (DEC)
Detailed Facilities Study, was used. However, GE (.epc) format data cases such as this one do not
include the generator sub-transient impedances necessary to perform a short-circuit calculation. This
data was retrieved from the PG&E loop case. Since the bus numbers are not the same in both cases,
they needed to be matched to allow the dynamic data to be included in the new model.

For the majority of cases, a match was possible. However, there are three instances where a match was
not possible. First, the loop case did not have models of most of the new generators that are being
added to the system. Second, in some instances generators were not modeled in the reduced loop
model. Finally, even when they were modeled, occasionally the loop model inexplicably lumped
generation. For example, some of the older Pittsburg units were lumped together. Whenever possible,
these instances were resolved. The impact of missing generation always has the effect of lowering the
predicted fault levels. However, when the fault-current levels were compared to known values, the
values predicted by the model matched known values closely enough for purposes of the study. If
detailed engineering is to be accomplished using these data, then careful review of the model,
particularly in the vicinity of the study area, is necessary.

PG&E’s planning assessment cases are a truncated model of the system with a fictitious injection of
power at the tie points at Malin and Vincent. The fault contributions at these tie points were computed
from the full loop case as shown in Table 6.3-5.

Table 6.3-5. Fault contributions.

Location Contribution Magnitude Angie Resistance Reactance
Malin Malin 7.0372 -85.633 0.0108 0.1417
Malin 34.656 -84.416 0.0028 0.0287
Grizzly 23.591 -85.044 0.0037 0.0422
Vincent Lugo 1 48.295 -87.532 0.0009 0.0207
Lugo 2 48.295 -87.532 0.0009 0.0207
Vincent 1 35.662 -85.346 0.0023 0.0279
Vincent 2 33.763 -85.002 0.0026 0.0295
Vincent 3 33.513 -85.069 0.0026 0.0297
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RCEC Plant Interconnection

The sub-transient reactances for the generators at the RCEC were obtained from the transient stability
data provided for the project. For the RCEC steam turbine-generator “xd” is 0.2848 (311 MVA Base),
and “xd” for the combustion turbine-generators is 0.1917 (226 MV A Base). These values yield
‘admittance values of —7.935 pu and —11.79 pu, respectively, on the system base of 100 MVA. A
number of generation projects in the Bay Area that are expected to be on-line ahead of the RCEC were
also included in the analysis. These projects include DEC, LMEC, Fremont Generating Project, Los
Esteros Generating Project, United Golden Gate Power Project, Potrero Expansion Project, and
SECAL. In the absence of dynamic data for these projects, the steam and combustion units for these
projects were assumed to have the same admittance values as the RCEC generators.

6.3.4.2 Short Circuit Conclusions
Table 6.3-6 shows the fault duties at the buses near the Eastshore Substation.

Table 6.3-6. Short circuit duties near Eastshore Substation.
Short Circuit Currents (kA)

New Ba New Ba
Station kV LME%’CEI)EECC, l;\MNEDCthg’ Generato!s, Generators ‘AND

No RCEC RCEC
Eastshore 230-kV 230 14.0 21.6 14.2 22.1
Eastshore 115-kV 230 16.9 18.7 17.3 19.1
Grant 115 11.7 12.5 11.9 12.7
Mt. Eden 115 15.3 16.7 15.6 17.0
Dumbarton 115 19.5 20.3 20.0 20.9
Newark 230-kV 115 334 338 36.3 36.7
Newark 115-kV 115 459 46.6 49.5 50.2
San Mateo 230 22.2 234 222 23.8
San Mateo 115 30.0 30.7 38.7 40.8
Contra Costa PP 230 354 355 358 35.8
Pittsburg 230-kV 230 514 52.2 52.1 52.9
Pittsburg 115-kV 230 55.1 55.2 55.3 554

The column showing results for the current system with the Los Medanos Energy Center (LMEC) and
Delta Energy Center (DEC) attached provide both the base for this study and model validation. The
fault currents for the Contra Costa PP and Pittsburg 230-kV and the Pittsburg 115-kV buses compare
favorably to those calculated in previous studies (35.4, 51.4, 55.1 versus 33.1, 53.6, 51.2 kA,
respectively). ‘

The increased fault duties are well within the capabilities of existing circuit breakers, so there is no
impact that cannot be mitigated by a breaker replacement. In all cases, the increases in fault currents
are moderate, making any breaker replacements to correct interrupting duty problems unlikely. Breaker
duties for breakers in the vicinity of the RCEC are included in Appendix 6-1.
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6.4 TRANSMISSION LINE SAFETY AND NUISANCES

This section discusses safety and nuisance issues associated with the proposed electrical interconnection
of the RCEC. Construction and operation of the proposed overhead transmission line will be
undertaken in a manner to ensure the safety of the public as well as maintenance and right-of-way
crews, while supplying power with minimal electrical interference.

6.4.1 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-termn 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:

e Distance between the energized conductors themselves
e Distance between the energized conductors and the supporting structure

e 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

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

e Distance from the energized conductors to buildings and signs

¢ Distance from the energized conductors to other parallel power lines

The proposed RCEC 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
115-kV transmission per the NESC is 20.1 feet, based on the road-crossing minimum. The minimum
ground clearance for 230-kV transmission per the NESC is 22.4 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. The electrical effects calculations are based on a 30-foot
clearance for 115-kV and 230-kV lines per Pacific Gas and Electric Company (“PG&E”) guidelines.
The final design value will be consistent with General Order 95 (GO-95) of the California Public
Utilities Commission and PG&E’s guidelines for electric and magnetic field (EMF) reduction.

6.4.2 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 reception interference, audible noise,
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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
hertz (Hz) electric and magnetic fields cause these effects.

6.4.2.1 Electric and Magnetic Fields

Operating power lines, 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 power line 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 (10'®) 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. Unlike radio-frequency (RF) fields, the 60 Hz fields
do not radiate.

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 proportional 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. Thus, 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 minimized by encouraging electric utilities to use low-cost techniques
to reduce the levels of EMF. Additional information on EMF is provided in Appendix 6-J.
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6.4.2.2 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 gradient is the rate at which the electric field
changes and is directly related to the line voltage.

The electric field gradient is 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,
everything else being equal. 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.

6.4.2.3 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 power lines 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 121 kV (115 + 5%) will be used in
the EMF calculations for the 115-kV lines, and 242 kV (230-kV + 5%) will be used in the EMF
calculations for the 230-kV lines.

The magnetic field is proportional to line loading (amperes), which varies as power plant 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 2003 Summer Peak Full-Loop
Base Case, which was developed from PG&E’s 2001 base case series. The RCEC plant was assumed

to be operating at a maximum nominal net generation of 620 megawatts (MW). The power will be
transmitted from the power plant toward the Eastshore Substation. A power flow study was conducted,
as described below, to calculate how the power is expected to distribute over the Eastshore outgoing
circuits. The calculated power flow values used in the EMF calculations are presented in Table 6.4-1.

Another important parameter for these studies is the phase arrangement of the lines, both existing and
after the RCEC is interconnected to the grid. The phasing (i.e., relative positions of A, B, and C phases)
on a multi-circuit structure may offer some field cancellation, which results in reduced magnetic field
values at the right-of-way 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 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
included in the following pages.

Figure 6.4-1 illustrates the plan view of the specific transmission lines represented by the four cross-
sections (Al, A2, B, and C) that were included in the EMF studies. Cross-section Al represents the
corridor for EMF values calculated without the RCEC and is the existing Eastshore-Grant line. Cross-
section A2 represents the same corridor for the EMF values calculated with the RCEC. Though the
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Table 6.4-1. Normal flows out of Eastshore Substation at peak.
PG&E 2003 Summer Peak (RCEC Study) Case
Line Flow (Amps)

Normal Low on High
ormal , * an 1
Line Rating g ase ‘Study Sap Low Nevc{ark Francisco Pittsgurg
ase Plan Francisco Generation N
(Amps) Generation and Newark Generation
Generation
Eastshore to RCEC
#1 230-kV *kk N/A -746 -750 -752 -756 -750
Eastshore to RCEC
#2 230-kV *kok N/A -746 -750 -752 -756 -750
Eastshore to San
Mateo 994 -220 595 944 749 1075 933
#1 230-kV '
'Eastshore to San
Mateo 994 376%* 595 944 749 1075 933
#2 230-kV
Eastshore to Grant
#1 115-kV 346 140 140 140 140 139 140
Eastshore to Grant
#2 115-kV 346 140 140 140 140 139 140
Eastshore to
Dumbarton 838 86 479 287 629 443 763
115-kV****

NOTE: All flows are referenced from the Eastshore Substation so that a negative sign indicates flow into Eastshore and a positive number
indicates flow out of Eastshore.

*  EMF calculations were based on Base Case and Study Plan line flows

**  Construction of the RCEC entails looping the Pittsburg to San Mateo 230-kV line into the Eastshore Substation, thereby creating
Eastshore to San Mateo #2 and Eastshore to Pittsburg #2. The 376 Amp value in the base case column represents the flow on the
original Pittsburg to San Mateo line, where current flow is from Pittsburg to San Mateo.

*#+* These lines are part of the RCEC project and will be designed to have a sufficient rating.

**** Six-wire circuit

cross sections represent the same corridor, the structure used after the addition of the RCEC will
support all four circuits and the existing 115-kV towers will be removed. The two proposed 230-kV
circuits would be constructed over the existing 115-kV circuits for approximately 4,500 feet to the
Eastshore Substation. Cross-sections B and C are representative of the indicated transmission lines for
the EMF values calculated without the RCEC and also for the EMF levels expected after the RCEC. In
addition, for purposes of calculating magnetic field, it is assumed in this study that the lowest clearance
for all cross sections described above is 30 feet at mid-span.

Figure 6.4-2 is Cross-section Al and represents the existing PG&E Eastshore-Grant double-circuit 115-
kV line. The cross-phasing configuration, conductor and shield wire used, and dimensions assumed for
the EMF studies are pictured. After the RCEC interconnection, Cross-section A2, illustrated in Figure
6.4-3, will be representative of the proposed RCEC to Eastshore corridor. The proposed four-circuit
structure, the horizontal cross-phasing configurations, conductor and shield wire used, and dimensions
assumed for the EMF studies are pictured.

Cross-section B, as seen in Figure 6.4-4, is the PG&E Eastshore-Dumbarton 115-kV corridor. The
lattice towers carry a 6-wire circuit. Cross-section B is just south of the Eastshore Substation site. The
phasing configuration, conductor and shield wire, and dimensions assumed for the EMF studies are
pictured.
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Cross-section C is illustrated in Figure 6.4-5. This section consists of existing PG&E 230-kV double-
circuit lattice towers. The assumed phasing, conductor and shield wire, and dimensions used for the
EMF studies are pictured.

EMF Calculations

EMF levels were calculated at one meter above flat terrain using ENVIRO, a TLWorkstation (TL.W)
program developed by the Electric Power Research Institute. Measurements for electric and magnetic
fields at one meter above the ground surface are in accordance with the Institute of Electrical and
Electronic Engineers (IEEE) standards. ENVIRO calculates the electric field levels expressed as
kilovolts per meter (kV/m) and the magnetic field levels expressed in milliGauss (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 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 (db(A)). Graphs and tables in support of Section 6 were
produced by importing ENVIRO data into Microsoft Excel.

A power flow model was developed from a PG&E data set (PG&E’s 2003 Summer Peak Full-Loop
Base Case). Two scenarios were calculated for comparison:

» without the proposed RCEC operating (Base Case)
o with the proposed RCEC nominal net generation of 620 MW added (Study Plan)

The variations in the power flow for the studied cross sections are presented in the following table.

Results of EMF and Audible Noise Calculations

Electric Field and Audible Noise

Line voltage and arrangement of the phases determine the electric field. The PG&E lines represented
by Cross-sections B and C have no changes in either the voltage or the phasing. Therefore, the electric
field in these vicinities will remain the same. However, the corridor represented by Cross-sections Al
and A2 has both voltage and phasing changes. The analytical results of the electric field are shown in
Appendix 6-K. Graphical views are shown in Figures 6.4-6 through 6.4-9.

The highest levels of corona and, hence, audible noise will occur during foul 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 because 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 6-L. Graphical views are shown in Figures 6.4-10 through 13.
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Magnetic Field

The complete analytical results of the magnetic field calculations are provided in Appendix 6-M, and a
graphical view is given in Figures 6.4-14 through 16. Table 6.4-2 summarizes calculated values for the
magnetic field. The £70 feet from centerline coincides with the edge of right-of-way for Cross-sections
Al and A2 and the +80 feet from the centerline represents the edge of right-of-way for Cross-sections B
and C. For each cross-section, the distance is given where the maximum field value was located.

Table 6.4-2. Magnetic field (mG), calculated field at mid-span perpendicular to transmission centerline..
- Distance from Transmission Centerline (feet) o

System at Peak Load -80 -70 Location of +70 +80

Maximum Value

Cross-section Al West of Centerline +30 East of Centerline
Without RCEC Plant 0.54 12.18 3.84
Cross-section A2 At Centerline
With RCEC Plant 19.09 61.98 18.30
Cross-section B West of Centerline At Centerline East of Centerline
Without RCEC Plant 1.31 6.53 1.32
With RCEC Plant 7.32 36.46 7.36
Cross-section C North of Centerline +15 South of Centerline
Without RCEC Plant 13.82 55.54 16.22
At Centerline
With RCEC Plant 10.28 83.81 958

Transmission Line EMF Reduction

While the State of California does not set a statute limit for electric and magnetic field levels, the
California Public Utilities Commission (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 new transmission lines from
new generators to the point of connection to the utility grid, requires generators to follow the existing
guidelines that are in use by local electric utilities or transmission-system owners.
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In keeping with the goal of EMF reduction, the interconnection of the RCEC 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 rights-of-way are 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 as follows:

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 RCEC interconnection as designed. If required,
the pre- and post-interconnection verification measurements will be made consistent with IEEE
guidelines and will provide sample readings of EMF at the edge of right-of-way. Additional
measurements will be made, as required, for locations of particular concern.

Conclusion on EMF and Audible Noise

In conclusion, for Cross-sections B and C, there will be no change to the existing lines’ electric field or
audible noise levels, as there will be no change to the voltage or line configurations. There will,
however, be an increase of magnetic field levels because there is an increase of current load. No
changes to these existing lines are anticipated.

Some changes do occur between Cross-sections Al and A2. An entirely new structure involving
changes in voltage, line configurations, and current load is shown in Cross-section A2. The new
circuits result in an increase of calculated EMF strengths. The construction and operation of the RCEC
will not result in any significant increases in EMF levels or audible noise.

6.4.2.4 Induced Current and Voltages

A conducting object such as a vehicle or person in an electric field will experience 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 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. 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, S mA. The NESC specifies 5 mA as the maximum
allowable short-circuit current to ground from vehicles, trucks, and equipment near transmission lines.
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The mitigation for hazardous and nuisance shocks is to ensure that metallic objects on or near the right-
of-way are grounded and that sufficient clearances are provided at roadways and parking lots to keep
electric fields at these locations sufficiently low to prevent vehicle short-circuit currents from exceeding
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 above-ground 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
problem is to ensure multiple grounds on fences or pipelines, especially those that are orientated
parallel to the transmission line.

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 transmission interconnection and the associated existing 115-kV line 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.

6.4.3 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. In addition, notification is required if the obstruction is less 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 measuring 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).

The St. Rose Hospital Helistop Heliport is located approximately 2.4 nautical miles (14,400 feet)
southeast of the proposed the RCEC site. The proposed interconnecting 230-kV transmission line
would extend approximately 5,500 feet southeast toward the Eastshore Substation. However, the
proposed alignment of the transmission line will place the closest structure no closer than 8,800 feet to
the heliport. This places the structures of the interconnection outside the sector of restricted space
around the heliport. Hayward Executive Airport is located approximately 3,600 feet (0.6 nautical
miles) north-northeast of the proposed location of the RCEC. Its main runway is 3,107 feet long;
however, the runway lies in a northwest-to-southeast orientation. This will place the RCEC, the
interconnecting transmission line, and the Eastshore Substation outside the restrictive approach sectors
to the airport.

Although it may be necessary to notify the FAA due to other tall elements of the project, the height of
the new transmission towers (115 feet maximum) does not trigger a review. As a result of their location
and height in relation to the Hayward Executive Airport, and the St. Rose Hospital Heliport, the
structures of the preferred electrical transmission interconnection will pose no deterrent to aviation
safety as defined in the FAA regulations.
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6.4.4 Fire Hazards

The proposed double-circuit 230-kV transmission interconnection and the associated existing
underbuilt, double-circuit 115-kV lines 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 anticipated that the right-of-way for the
proposed interconnecting transmission line will have any trees or brush due to its
industrial/manufacturing location and its present use for an existing line (Figure 6.1-2). PG&E will
maintain the interconnection corridor and immediate area in accordance with existing regulations and
accepted industry practices that will include identification and abatement of any fire hazards.

6.5 APPLICABLE LAWS, ORDINANCES, REGULATIONS, AND
STANDARDS

This section provides a list of applicable laws, ordinances, regulations, and standards (LORS) that apply

to the proposed 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 6, 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 & Power Plant Site Certification Regulations.”

6.5.1 Design and Construction

Table 6.5-1 lists the applicable LORS for the design and construction of the proposed transmission line
and substations.

Table 6.5-1. Design and construction LORS.

m—

LORS Applicability
General Order 95 (GO-95), CPUC, “Rules for California Public Utility Commission (CPUC) rule
Overhead Electric Line Construction” covers required clearances, grounding techniques,

maintenance, and inspection requirements.

Title 8 California Code of Regulations (CCR), Section  Establishes essential requirements and minimum

2700 et seq. “High Voltage Electrical Safety Orders” standards for installation, operation, and
maintenance of electrical installation and equipment
to provide practical safety and freedom from

danger.
General Order 128 (GO-128), CPUC, “Rules for Establishes requirements and minimum standards to
Construction of Underground Electric Supply and be used for the station AC power and
Communications Systems” communications circuits.

General Order 52 (GO-52), CPUC, “Construction and  Applies to the design of facilities to provide or
Operation of Power and Communication Lines” mitigate inductive interference.

ANSUVIEEE 693 “IEEE Recommended Practices for Provides recommended design and construction
Seismic Design of Substations” practices.

IEEE 1119 “IEEE Guide for Fence Safety Clearances Provides recommended clearance practices to

in Electric-Supply Stations” protect persons outside the facility from electric
shock.

IEEE 998 “Direct Lightning Stroke Shielding of Provides recommendations to protect electrical

Substations” system from direct lightning strokes.
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Table 6.5-1. (continued)

LORS

Applicability

IEEE 980 “Containment of ‘il Spills for Substations”

Suggestive Practices for Raptor Protection on
Powerlines, April 1996

Provides recommendations to prevent release of
fluids into the environment.

Provides guidelines to avoid or reduce raptor
collision and electrocution.

6.5.2 Electric and Magnetic Fields (EMF)

The applicable LORS pertaining to electric and magnetic field interference are tabulated in Table 6.5-2.

Table 6.5-2. Electric and magnetic field LORS.

LORS

Applicability

Decision 93-11-013 of the CPUC

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

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

ANSV/IEEE 644-1994 “Standard Procedures for
Measurement of Power Frequency Electric and

CPUC position on EMF reduction.

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

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

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

Magnetic Fields from AC Power Lines”

6.5.3 Hazardous Shock

Table 6.5-3 lists the LORS regarding hazardous shock protection for the project.

Table 6.5-3. Hazardous shock_LORS.

LORS

Applicability

Title 8 CCR Section 2700 et seq. “High Voltage
Electrical Safety Orders”

ANSVIEEE 80 “IEEE Guide for Safety in AC
Substation Grounding”

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

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

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

Covers grounding methods for electrical supply and
communications facilities.
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6.5.4 Communications Interference

The applicable LORS pertaining to communication interference are presented in Table 6.5-4.

Table 6.5-4. Communications interference LORS.

LORS

Applicability

Title 47 CFR Section 15.25, “Operating Requirements,
Incidental Radiation”

General Order 52 (GO-52), CPUC

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

ComBliance Plan 13-7

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

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.

Prescribes the CEC’s RI-T'VI mitigation
requirements, developed and adopted by the CEC in
past siting cases.

6.5.5 Aviation Safety

Table 6.5-5 lists the aviation safety LORS that may apply to the proposed construction and operation of

the RCEC.

Table 6.5-5. Aviation safety LORS.

LORS

Applicability

Title 14 CFR Part 77 “Objects Affecting Navigable
Airspace”

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

Public Utilities Code (PUC), Sections 21656-21660

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.

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

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.
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6.5.6 Fire Hazards
Table 6.5-6 tabulates the LORS governing fire hazard protection for the RCEC project.

Table 6.5-6. Fire hazard QRS.

LORS Applicability

Title 14 CCR Sections 1250-1258, “Fire Prevention Provides specific exemptions from electric pole and

Standards for Electric Utilities” tower firebreak and electric conductor clearance
standards, and specifies when and where standards
apply.

ANSI/IEEE 80 “IEEE Guide for Safety in AC Presents guidelines for assuring safety through

Substation Grounding” proper grounding of AC outdoor substations..

General Order 95 (GO-95), CPUC, “Rules for CPUC rule covers all aspects of design,

Overhead Electric Line Construction” Section 35 construction, operation, and maintenance of

_ electrical transmission line and fire safety (hazards).

6.5.7 Involved Agencies and Agency Contacts

Table 6.5-7 identifies national, state, and local agencies with jurisdiction to issue permits or approvals,
conduct inspections, and/or enforce the above referenced LORS. Table 6.5-7 also identifies the
associated responsibilities of these agencies as they relate to the construction and operation of the
RCEC.

Table 6.5-7. Jurisdictio_n.

Agency or Jurisdiction Responsibility

California Energy Commission (CEC)  Jurisdiction over new transmission lines associated with thermal power
plants that are 50 megawatts (MW) or more (PRC 25500).

CEC Jurisdiction of lines out of a thermal power plant 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 and 131-D) (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).

Federal Aviation Administration Establishes regulations for marking and lighting of obstructions in

(FAA) navigable airspace (AC No. 70/7460-1G).

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

Cal-1SO Provides Final Interconnection Approval.

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 and
electrical inspection.

Russell City Energy Center AFC, Vol. 1 6-50 Electrical Transmission



6.6 REFERENCES
California Independent System Operator. 2005 summer peak flow case. ISO Data set.

Electric Power Research Institute. 1975. 345-kV and above. In: Transmission line reference book.
Palo Alto, California.

Electric Power Research Institute. 1978. 115-138-kV compact line design. In: Transmission line
reference book. Palo Alto, California.

Federal Energy Regulatory Commission (FERC). 1998. Form 715.

IEEE Power Engineering Society. 1985. Corona and field effects of AC overhead transmission lines,
information for decision makers. July, 1985. New York, NY.

Pacific Gas & Electric (PG&E). 1998. PG&E Interconnection Handbook.

Pacific Gas and Electric (PG&E). 2000. Updating detailed facilities study, phase 1 report. Delta
Energy Center. February 18, 2000.

Pacific Gas and Electric (PG&E). Power flow cases used for the Russell City Energy Center-Detailed
Facility Studies.

Thrash, R. G. Hudson, D. Cooper and G. Sanders, eds. 1994. Overhead Conductor Manual.
Southwire Company, Carrollton, GA.

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

Russell City Energy Center AFC, Vol. I 6-51 Electrical Transmission



Russell City Energy Center AFC

May 2001



Figure 6.1-2
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7.0 WATER SUPPLY

Section 2 describes the quantity of water required, the primary and back-up water supply sources,
treatment process description, and planned discharges for the RCEC and AWT Plant. This section
presents a discussion of the water quality of these streams and the treatment of waste streams prior to
discharge.

7.1 WATER QUALITY

The water quality of the secondary effluent from the Hayward WPCF and of the back-up secondary
effluent supply from USD/EBDA is shown on Table 7-1. City of Hayward potable water quality is also
shown. The City of Hayward WPCEF is currently planning significant plant upgrades over the next 5 years
that are designed to improve the quality of the secondary effluent. Therefore, the quality of the influent to
the AWT plant is expected to improve within a few years of its commissioning. However, the treatment
system described in Section 2.3 of this AFC will be designed to treat the AWT plant secondary effluent of
the current quality to the levels required for use at the power plant and to treat waste streams to meet
existing requirements for discharge.

7.2 WATER TREATMENT

The proposed AWT plant described in Section 2.3 will produce water suitable for use as cooling tower
makeup and as feedwater for the power cycle makeup water treatment system. The AWT plant layout is
shown in Figure 2.3-1. Anticipated product quality for key parameters is summarized in Table 7-2.

7.3 WASTEWATER COLLECTION, TREATMENT, AND DISPOSAL
The expected wastewater streams from the RCEC and AWT plant sites include the following:

¢ Combined Liquid Streams from Copper Removal/Treatment, Solids Clarification and Microfilter
Backwash

¢ Cooling Tower Blowdown

e Sanitary Wastewater

e Plant Drainage

o AWT Plant Stormwater Drainage

The average and peak flow rates for these streams are presented in Section 2. Pipelines for each of these
discharges are shown on Figure 2.3-2. Each waste stream will be monitored prior to discharge to the
existing sewer to assure that it meets appropriate discharge limits. A description of each of these streams,
and any treatment performed prior to discharge, is given below. Figure 7-1 is a process flow chart that
describes the water treatment system. Figure 7-2 diagrams the microfiltration reverse osmosis (MF/RO)
system.

7.3.1 Liquid Streams from Copper Removal/Treatment and Solids Clarification

Wastewater influent into the Hayward WPCF contains concentrations of copper ranging from 24 ug/L to
140 ug/L, with an average of 65 ug/L. In addition to the Hayward contribution, the EBDA pipeline
receives effluents from five other dischargers (Oro Loma/Castro Valley Sanitary Districts, City of San
Leandro, USD, Livermore-Amador Valley Water Management Agency, which includes the City of
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Livermore, and Dublin-San Ramon Services District). The current EBDA permit limit for copper is an
interim daily maximum limit of 23 ug/L, for which the point of compliance is the EBDA outfall. The
average copper concentration at the EBDA outfall, which represents the blended effluent of all of the
EBDA dischargers, is 13 ug/L.

Operations at the AWT plant will result in a concentrated wastestream rejected from the Reverse Osmosis
process (RO concentrate) containing concentrations of copper above 23 ug/L. A second stream, generated
from backwashing the Microfiltration system ahead of the Reverse Osmosis process, will contain copper
concentrations identical to the Hayward secondary effluent concentrations, approximately 23.5 ug/L.

To ensure achievement of EBDA concentration permit limits, a copper treatment process has been
incorporated into the AWT plant, which will significantly reduce the total mass loadings of copper
ultimately discharged into the EBDA pipeline and San Francisco Bay. Copper treatment will involve pH
adjustment with clarification and precipitation of copper. Lime will be added to raise the pH of the
streams, ferric chloride (FeCls;) will be added as a clarifying agent, and sodium sulfide (Na,S) will be added
to aid in copper precipitation. The chemical dosages are projected at approximately 1000 mg/1 lime, 30
mg/l ferric chloride, and 4.5 mg/l sodium sulfide. Preliminary lab testing of this copper treatment process
has been successful in achieving significant reduction in copper concentrations.

Following copper treatment and solids clarification, the resulting waste stream will be discharged to the
Hayward WPCF secondary effluent 48-inch discharge line, upstream of the WPCF’s chlorination facility.
Water quality characterization of the Hayward effluent with the AWT plant and the RCEC Plant
discharges compared to the EBDA limits is shown in Table 7-3. All copper removal and solids
clarification facilities will be designed and operated so that the contribution of the Hayward WPCF’s
effluent to the EBDA pipeline meets EBDA permit limit targets, of which copper and suspended solids are
understood to be the most critical.

Associated with the copper removal process, solids will be generated which will be handled onsite, prior to
ultimate disposal in a landfill. From the reactor clarifier where the copper removal process will occur, the
solids will be processed through gravity thickeners, conditioning, and plate and frame presses for
dewatering to achieve 50 percent solids quality. The filtrate from the dewatering process will be conveyed
to the post-treatment facilities. After dewatering, the resulting sludge will be transported off-site for
ultimate disposal. The dominant species in the residual sludge will result from the lime dosage, described
above, and will be calcium carbonate. Ferric hydroxide will be present to a much lesser extent. Other
constituents of the sludge will result from incidental removal from the concentrate stream. The most
notable constituent of concern that is removed from the concentrate in the treatment scheme is copper. The
projected concentration of copper in the waste sludge resulting from this treatment is less than 100 mg/kg.
The TTLC concentration of concern is listed as 2500 mg/kg. Therefore, it is unlikely that there will be any
restrictions with respect to disposal of this sludge from a hazardous waste standpoint.
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Table 7-1. Summary of average water quality characteristics for potential sources of project water.

Hayward secondary Union Sanitary Hayward
Water quality effluent (primary District effluent potable water Drinking Water
parameter ¥ source) (secondary source) supply Standard
Turbidity 17 (11-33) — 0.3 (0.2-0.6) 1-5 ntu
Color — — 2 15 Pt-Co units
Odor Threshold —_ _— 1 3 units
pH 7.8 7.8 8.8 6.0 - 9.0 units
Total Alkalinity 255 — 60 no standard (mg/1)
Bicarbonate — — — no standard (mg/1)
Total Dissolved 564 910 128 1,500 mg/1
Solids ‘
BOD 17 9 ND no standard (mg/1)
TOC 32 —_ ND no standard (mg/1)
Phosphate 4 — ND no standard (mg/1)
Total Nitrogen 28 —_ ND no standard (mg/1)
Nitrate as NO; 6.0 —_— ND 45 mg/l
Fluoride 22 — 0.1 2 mg/l
Chloride 153 —_— 12 500 mg/1
Hardness 160 250 63 200 mg/l
Arsenic 0.0017 0.0088 ND 0.05 mg/1
Calcium 33 52 11 no standard (mg/1)
Magnesium 14 33 6 no standard (mg/1)
Manganese 0.06 — ND 0.05 mg/1
Sodium 133 — 13 350 mg/1
Potassium 16 — 0.9 no standard (mg/1)
Silica 13 17 6 no standard (mg/1)
Silver 0.002 0.0033 ND 0.1 mg/l
Sulfate 44 97 I3 500 mg/t
Cadmium 0.0006 0.0006 ND 0.005 mg/1
Chromium 0.0051 0.0022 ND 0.05 mg/l
Copper* 0.024 0.018 0.058 1.3 mg/l
Cyanide <0.003 —_ ND 0.2 mg/l
Iron 14 — <0.1 0.30 mg/1
Lead* 0.0022 0.0125 0.004 0.015 mg/1
Mercury 0.00005 — ND 0.002 mg/1
Nickel 0.012 ©0.0085 ND 0.1 mg/l
Boron 0.5 — ND no standard (mg/1)
Selenium 0.0012 0.0242 ND 0.05 mg/l
Thallium — — ND 0.002 mg/1
Zinc 0.073 0.038 ND 5.0 mg/l

¥ units of measure for each analyte are given in the last column
ND = analyte not detected
* Lead and copper values from City of Hayward tap water. 90" percentile value for copper is 0.08 mg/L
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Table 7-2. Circulating water quality.

RO Permeate (To

Cooling Tower Blowdown at

Contaminant Units Cooling Tower) 100 Cycles
Alkalinity-Bicarbonate mg/L 11.000 301.400
Alkalinity-Carbonate mg/L 0.000 8.500
Alkalinity-P-BaCl2 mg/L 0.000 0.000
Alkalinity-Phenol mg/L 0.000 8.500
Alkalinity-Total mg/L 11.000 309.900
Aluminum mg/L 0.000 0.000
Ammonia* mg/L 2.000 200.000
Arsenic mg/L 0.000 0.000
Biochemical Oxygen Demand  mg/L 0.300 <1.0
Boron mg/L 0.420 42.000
Bromide mg/L 0.000 0.000
Cadmium mg/L 0.000 0.000
Chloride mg/L 5.000 839.830
Chromium mg/L 0.000 0.000
Copper mg/L 0.0001 0.010
Cyanide mg/L 0.00019 0.019
Fluoride mg/L 0.000 0.000
Hardness-Calcium mg/L 0.100 10.000
Hardness-Magnesium mg/L 0.100 10.000
Hydrogen Sulfide mg/L 0.000 0.000
Iron mg/L 0.000 1.000
Lead mg/L 0.000 0.000
Manganese mg/L 0.000 0.000
Mercury mg/L 0.000 0.000
Nickel mg/L 0.0001 0.010
Nitrate as NOj mg/L 1.000 100.000
Nitrite as NO, mg/L 0.300 30.000
Nitrogen-Total mg/L 2.700 270.000
pH s 5.200 8.060
Phosphate mg/L 0.000 15.000
Potassium mg/L 1.000 100.000
Selenium mg/L 0.000 0.000
Silica mg/L 0.400 40.000
Silver mg/L 0.000 0.000
Sodium mg/L 4.000 400.000
Sulfate mg/L 1.000 100.000
Total Dissolved Solids mg/L 20.000 2461.000
Total Organic Carbon mg/L 1.000 1.000
Total Suspended Solids mg/L 0.000 10.000
Temperature Degrees F 64 100
Zinc mg/L 0.0004 0.040
Russell City Energy Center, AFC, Vol. 1 7-4 Water Supply



Secondary Effluent

Peak: 5.27 mgd
(5,904 acre-fi/yr)
Avg: 3.33 mgd

(3,730 acre-ft/yr)

Solids Clarification
All flows except RO
Concentrate to be
clarified here through
coagulation and
sedimentation

Microfiltration Reverse Osmosis RO Permeate
» System Peak: 4.48 mgd el Pe2k: 3.8 mgd  f———o—-p
Avg: 2.83 mgd Avg: 2.41 mgd
A J
Microfilter RO Concentrate
Backwash Peak: 0.68 mgd
Peak: 0.79 mgd Avg: 0.42 mgd
Avg: 0.5 mgd Y )
CIP Blowdown
RO: 8,000 gal/6 mos
pH-adjusted
clarification and
precipitation

Finished Water
Storage Tanks
4 million gallons

City of Hayward Wasterwater Treatment Plant (WWTP)
|:| RCEC-Title 22 Process

RCEC Power Plant Process

‘ Discharge from RCEC

. Discharge to San Francisco Bay

163585.WS.01  ProcessFlow_rev2_2-color.fhg » 05-21-01 « SFO +

Average Condition: 60° F Ambient Temperature, no FOG, no PAG
Peak Condition: 90° F Ambient Temperature, with FOG, with PAG
mgd = million gallons/day
gpm = gallons per minute
CIP = clean in place system

Figure 7-1. Process flow schematic showing operation of the facility.




SECONDARY

EFFLUENT
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MF FEED
PLIMP STATION

©

PROCESS STREAM FLOW SUMMARY
AVG. FLOW |MAX. FLOW|PRESSURE

STREAM DESCRIPTION &GPM AGPM PsI

1 MF_FEED 3,976 8,303 36

2 MF_PRETREATED FEED 3.885 7,913 35

3 MF_FILTRATE 3,380 5,468 5

4 MF_SCREENING AND BACKWASH WASTE 596 1,121 GRAVITY

5 RQ FLUSH FEED N/A 340 35

g RQ LOW PRESSURE FEED 3,380 3,380 40

7 RQ HIGH PRESSURE FEED 3,380 3,380 300

8 RQ PERMEATE 2,873 2,873 10

9 RQ_CONCENTRATE 507 507 GRAVITY

10 DECARBONATED PRGDUCT 2,873 2,873 10

AUTOMATIC
STRAINER

SUMMARY OF CHEMICAL APPLICATIONS AND PERIODIC WASTE DISCHARGES

DISCHARGE

STREAM DESCRIPTION FREQUENCY FLOW /AMT.
A 12.5% SODIUM HYPOCHLORITE (SHC) CONTINUOUS TBD
B 12.5% SODIUM HYPOCHLORITE (SHC) PERIODIC TBD
c 93% SULFURIC ACID (SA) CONTINUOUS 294 GPD
2} ANTISCALANT CONTINUOUS 12 GPD
E PERIODIC CIP BLOWDCGWN EVERY & MONTHS 8.00¢ GAL.
F SYSTEM SHUTDOWN FLUSH PERIODIC 1300 GPM/20 MIN,
G PERIQDIC CIPF BLOWDOWN EVERY MONTH 5,000 GAL,

Source; CH2M Hill
e

e}
LJ_|:| SODIUM
HYPOCHLORITE SULFURIC
.‘ FEED ACID FEED ANTISCALANT
SYSTEM SYSTEM FEED SYSTEM
& ®
\ - MF FILTRATE —_— 2\
- ] TANK ® -
MICROFILTRATION
SYSTEM RO TRANSFER
— PUMP STATION
MF CIP
o SYSTEM
)G\ l
COMPRESSED AR
SYSTEM
CARTRIDGC
FILTERS
T0
RCACTOR ot}
CLARIFIERS
E)
I MEMBRANE FLUSH |
E\QST%'G SYSTEM ( : ) ’
XXX X “ T
PRODUCT CHLORINE E
STORAGE @ /7 CONTACT DECARBONATOR e AER&;E 0OSMOSIS RO MEMBRANE FEED
TANKS BASIN SYSTEM PUMP STATION
PRODUCT TRANSFER
PUMP STATION “
b2 (o
NOTES:
f} AVERAGE FLOWS REPRESENT SYSTEM DESIGN 1o
CAPACITY ON A 24 HOUR BASIS. CONCENTRATE
A MAXIMUM FLOWS REPRESENT PEAK TREATMENT
INSTANTANEOUS FLOW CONDITIONS.

CHLORINE CONATCT BASIN NOT INCLUDED IN SPI DESIGN

Figure 7-2

MF/RO Process Flow Diagram
RUSSELL CITY ENERGY CENTER

W

FOSTER WHEELER ENVIRONMENTAL CORPORATION



Table 7-3. Predicted water quality characteristics for project wastewater.

Hayward + RCEC
Constituent Wastewater Discharge EBDA Discharge Limit*
Turbidity 2.0 ntu NA
pH 7-8 units 6-9
Total Dissolved Solids 852 mg/1 NA
Total Suspended Solids 22.8 mg/l 30% mg/l
BOD , 22.3 mg/l 25¢ mg/l
Hardness 168 mg/1 NA
Calcium (total) 38 mg/l NA
Magnesium (total) 13 mg/l NA
Manganese 0.1 mg/l NA
Sodium (total) 123 mg/l NA
Potassium 23 mg/1 NA
Total Alkalinity 255 mg/l NA
Silica 13 mg/l NA
Sulfate 113 mg/l NA
Chloride 172 mg/l NA
Copper (total) 0.023 mg/1 0.023 mg/l
Cadmium 03 mg/1 NA
Chromium (total) 2.7 mg/l NA
Cyanide (total) 0.0043 mg/1 0.021 mg/1
Iron (total) ’ 1.9 mg/l NA
Lead (total) 0.0024 mg/1 0.056 mg/l
Mercury (total) 0.00007 mg/l 0.00021 mg/l
Nickel (total) 0.016 mg/l 0.021 mg/l
Nitrate 5.6 mg/l NA
Fluoride 32 mg/l NA
Arsenic 0.9 mg/1 NA
Boron 0.5 mg/l NA
Selenium (total) 0.0017 mg/1 0.050 mg/l
Silver (total) 0.0025 mg/l 0.023 mg/1
Zinc (total) 0.073 mg/1 0.58 mg/l

*EBDA discharge limits for settleable matter, benzo(a)anthracene, bis(2-Ethylbexyl) Phthalate, Chrysene,
Dibenzo(a,h)anthracene, and Indeno(1,2,3-cd)pyrene also exist and will be met in the combined Hayward +
RCEC discharge.

1 Monthly average concentration
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Approximately 9 tons/day (average) to 12 tons/day of sludge will be generated, requiring one to
two truckloads per day. All lime storage, copper treatment, and solids handling facilities are
shown in Figure 2.3-1. ‘

7.3.2 Cooling Tower Blowdown

Circulating (or cooling) water system blowdown will consist of AWT plant RO product water that has
been concentrated between 50 to 100 cycles and residues of the chemicals added to the circulating water.
These chemicals will control scaling and biofouling of the cooling tower and corrosion of the circulating
water piping and condenser tubes. Cooling water treatment will require the addition of a pH control
agent (acid or caustic), a mineral scale dispersant (i.e. polyacrylate polymer), a corrosion inhibitor
(phosphate based), and a biocide (i.e. bleach or equivalent). MSDS information for representative
chemicals used are included in Appendix 7-B. As cooling tower makeup water will be very low in TDS,
soda ash or some other form of buffering may also be required during operation at lower cycles.

This waste stream will be discharged via a separate pipeline to the existing 8” sanitary sewer along
Enterprise Avenue, as shown on Figure 2.3-2. This stream will have a separate monitoring point, prior to
entering the sewer, to assure it meets appropriate discharge limits. The volume of this relatively minor
waste stream is expected to be 33 gpm under average conditions and 46 gpm under peak conditions. In
order to determine the worst case impact of operation, varying assumptions were used for flow balance
determination and for cooling tower blowdown quality. Flows were determined assuming operation at 50
cycles of concentration, as greater flowrates results at the lower cycles of operation. Cooling tower
blowdown was determined for operation at 100 cycles of concentration, to project the highest
concentrations in the discharge. The water quality characterization of this wastewater stream is shown
on Table 7-2.

Due to the use of cooling towers with the lowest achievable drift (0.0005%), the amount of TDS
discharged to the atmosphere is very low. The drift quality is equivalent to the blowdown quality,
therefore, the concentration of TDS in the drift is expected to be a maximum of 2,461 mg/L at a flowrate
of approximately 0.69 gpm, or equivalent to 20 lb/day.

7.3.3 Sanitary Wastewater

Sanitary wastewater from sinks, toilets and other sanitary facilities will be collected and discharged to
the existing sanitary sewer, shown on Figure 2.3-2. An average flow of 2 gpm is expected to be
discharged.

7.3.4 Plant Drainage

Miscellaneous general plant drainage will consist of area washdown, sample drainage, equipment
leakage, and drainage from facility equipment areas. Water from these areas will be collected in systems
of floor drains, sumps, and pipes within the RCEC and AWT Plant and discharged to the existing 8”
sanitary pipeline along Enterprise Avenue, as shown on Figure 2.3-2. These streams will have separate
monitoring points, prior to entering the sewer, to assure they meet appropriate discharge limits. Drains
that could contain oil or grease will be routed through an oil/water separator. An average flow of 53 gpm
and peak flow of 66 gpm is projected.
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7.3.5 Stormwater from AWT Plant

Stormwater from the AWT plant will be collected and discharged via a separate pipeline, as shown on
Figure 2.3-2. A maximum flow of approximately 2.6 (4.0 cfs) based on 25-year, 24-hour storm volume is
projected for the site assuming all impervious surfaces.

7.4 BENEFITS OF MF/RO COMBINED WITH COPPER REMOVAL

The use of MF/RO and copper treatment to treat the secondary effluent for the RCEC will result in
several environmental benefits. These include, most importantly: 1) reduced discharge from the cooling
tower and HRSG blowdown, and 2) significant reduction in mass loadings of copper discharged to San
Francisco Bay.

Reduced discharge—The higher quality of water available for cooling tower operations will allow
much greater cycling of water than would otherwise be possible. If conventional Title 22 treatment were
used for treatment of typical Hayward WPCF secondary effluent, cycling of cooling water would be
limited to 3 to 5 cycles due to the higher level of impurities in typical recycled secondary effluent. Use
of MF/RO technology results in significantly lower impurities, including lower TDS levels; therefore, the
water is able to be cycled up to100 times before blowing down any impurities. (Average cycling in the
RCEC’s circulating water system will likely be about 50 times.)

Reduced copper mass loadings—The planned copper removal process will reduce mass loadings of
copper from the Hayward WPCF by 12 kg/month (from 36 kg/month to 24 kg/month) during peak power
plant operation. This is a reduction of approximately 33 percent. The effect of the mass reduction on the
total copper discharged to the San Francisco bay (i.e. including the mass loadings from the other five
EBDA members) is a reduction from 159 kg/month of copper to 147 kg/month, a reduction of 8 percent.

Russell City Energy Center, AFC, Vol. 1 7-9 Water Supply



Russell City Energy Center AFC

May 2001



8.1 AIR QUALITY

8.1.1 Air Quality Setting

8.1.1.1 Geography and Topography

The Russell City Energy Center (RCEC) is located approximately 2.14 miles west-southwest of the
intersection of State Route 92 and I-880 in Hayward, California. The site is located 1.24 miles east of
Johnson Landing on the southeastern shore of San Franciso Bay (Alameda County). Approximately 1.65
miles northeast of the site lies the Hayward Municipal Airport complex. The nearest residential area is
approximately 0.82 miles northeast of the proposed project site.

The project site is relatively flat, at an elevation of 10 feet above sea level on the floor of the San
LeandroValley. To the immediate north and north-northwest of the site lies the upper portion of the San
Leandro Valley and the City of Oakland. To the west, northwest, and southwest of the site is the San
Francisco Bay. To the immediate northeast, east, and southeast lie the cities of San Leandro, Hayward,
and the Union City-Fremont areas respectively. To the south and southeast of the site lie extensive bay
marsh and salt evaporator areas. Figure 8.1-1 (in pocket at end of section) shows the terrain within 6
miles of the project.

8.1.1.2 Climate and Meteorology

The overall climate in the project area is dominated by the semi-permanent eastern Pacific high pressure
system, centered over the northeastern Pacific Ocean. This high is typically centered between the 140 W
and 150 W meridians. Its position and size typically governs California’s weather. In the summer, the
high is strongest and moves to its northernmost position, which results in strong northwesterly air flow
and negligible precipitation. A thermal low pressure area from the Sonoran-Mojave Desert also causes air
to flow onshore over the San Francisco Bay area much of the summer.

The steady northwesterly flow around the eastern edge of the Pacific high pressure cell exerts a stress on
the ocean surface along the west coast. This causes cold water to form at the surface, which cools the air
even further. This cooling produces a high incidence of fog and clouds along the northern California
coast in summer.

In the winter, the high weakens and moves southwestward toward Hawaii, which allows storms
originating in the Gulf of Alaska to reach northern California, bringing wind and rain. About 80 percent
of the region’s annual rainfall of approximately 19.5 inches occurs between November and March.
During the winter rainy periods, inversions are weak or nonexistent, winds are often moderate, and the air
pollution potential is very low. During summer and fall, when the Pacific high becomes dominant,
inversions become strong and often are surface based; winds are light and the pollution potential is high.
These periods are often characterized by winds that flow out of the Central Valley into the Bay Area and
often include tule fog.

Historical climatic data for the project area was derived from the following sites located to the north and
south of the project site.
¢ San Leandro, elevation 394 ft. amsl
Latitude 37 deg, 46 min N, Longitude 122 deg, 10 min W
e Newark, elevation 10 ft. amsl
Latitude 37 deg, 31 min N, Longitude 122 deg, 2 min W
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A summary of data from these sites indicates the following:
e Maximum average daily temperature is 67.7 deg F
e Minimum average daily temperature is 48.8 deg F
e Average days per year with maximum daily temperature > 90 deg F = 8
e Average days per year with maximum daily temperature <= 32 deg F=0
e Average days per year with minimum daily temperature <=32degF =4
e Average days per year with minimum daily temperture <= 0deg F=0
e Average annual precipitation = 19.5 in. year

e Average annual days with precipitation >=0.1 in. =37

Air quality is determined primarily by the type and amount of pollutants emitted into the atmosphere, the
topography of the air basin, and the meteorological conditions. In the project area, stable atmospheric
conditions and light winds can provide conditions for pollutants to accumulate in the air basin. The
predominant winds in California are shown in Figures 8.1-2 through 8.1-5 (all of the figures in this
section are located at the end of the section). As the figures indicate, winds in California generally are
light and easterly in the winter, but strong and westerly in the spring, summer, and fall.

Wind patterns in the area of the project site are presented in Figures 8.1-6a through 8.1-6¢, which are the
annual and quarterly wind roses for the Union City (1990-1994) meteorological station. The wind roses
indicate that winds are persistent and predominantly from the west through the north-west. Calm
conditions occur approximately 0.42% percent of the time. A total of about 56% percent of the winds
come from west through north-northwest. In general, the northwesterly winds are associated with a
convective flow of cool marine air (i.e., off San Francisco Bay) inland to the warm interior during the
warm part of the day and the warm part of the year. However, there is also a significant incidence of
southeast through south-southeast wind flow (approximately 16.8 percent). These southeasterly winds
occur under conditions of relatively cold temperatures inland, i.e., during the cool parts of the year and
the cool parts of the day, when temperatures over the Bay are warmer than those inland and cause an
offshore convective flow. Figure 8.1-6f shows the stability/wind rose for the Union City data.

Seasonal wind flow patterns for the Bay Area are shown on Figure 8.1-7. Statistical data for these
patterns is summarized in Table 8.1-1.

The mixing heights of the area are affected by the eastern Pacific high pressure system and marine
influences. Often the base of an inversion is found at the top of a layer of marine air because of the cooler
nature of the marine environment. Smith, et al. (1984), reported that at Oakland, the nearest upper-level
meteorological station (located approximately 7 miles north-northwest of the project site), 50th percentile
morning mixing heights for the period 1979-80 were approximately 1770 feet (530-550 meters) in
summer and fall, and 3600-3900 feet (1100-1200 meters) in winter and spring. The 50th percentile
afternoon mixing heights ranged between 2150 and 3030 feet (660-925 meters) in summer and fall, and
over 3900 feet (>1200 meters) in winter and spring. Such mixing heights provide generally favorable
conditions for the dispersion of pollutants. Inland areas, where the marine influence is weaker, often
experience strong ground-based inversions during cold weather periods. These inversions inhibit
dispersion of low-lying sources of air pollution such as cars, trucks, and buses, which can result in high
pollutant concentrations.
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Table 8.1-1.  San Francisco Bay Area air basin surface airflow types: seasonal and diurnal

percentage of occurrence (1977-1981 Data).

Time - PST Types
la
Ib North-
westerly (Moderate South-  South- North- Bay Bay Out- Vil
(Weak) to Strong) erly  easterly easterly Inflow Flow Calm
int
Winter 3 4 19 14 8 21 5 24
10 am. 4 5 19 20 10 11 19 9
4 p.m. 16 16 16 12 13 3 2 1
10 p.m. 6 9 14 14 10 20 3 21
All Times 7 9 17 15 10 14 12 14
Spring
4am. 27 25 11 2 4 15 5 12
10am. 29 25 14 6 5 3 17 1
‘l‘ J’-m- 22 60 7 4 4 2 2 *
p-m. 40 34 8 2 4 5 3 5
All Times 29 36 10 3 4 6 7 5
Summer
4am. 40 37 4 * 0 6 2 10
10 a.m. 37 44 4 * 1 1 13 0
‘1‘ gm 20 77 2 0 1 0 * 0
p.m. 39 55 2 0 * 1 1 1
All Times 34 53 3 0 1 2 4 3
Fall
4 am. 25 13 7 6 3 22 3 19
10 am. 28 15 6 11 6 7 23 4
4 p.m. 31 46 5 2 6 2 2 *
/1\(1)1me' 37 24 6 4 3 13 13 12
1mes 30 24 6 6 4 11 11 9
Yearly
4am. 24 20 10 6 4 16 4 16
10 a.m. 25 22 11 9 6 6 18 4
4p.m. 22 50 8 5 6 2 7 *
10 p.m. 31 30 8 5 4 10 2 10
All Times 26 30 9 6 5 8 8 8

Note: * <0.5%

8.1.2 Existing Air Quality and Overview of Standards and Health Effects

The U.S. Environmental Protection Agency (USEPA) has established national ambient air quality
standards (NAAQS) for ozone, nitrogen dioxide (NO,), carbon monoxide (CO), sulfur dioxide (SO,), 10-
micron particulate matter (PM;o), 2.5-micron particulate matter (PM, 5), and airborne lead for the
protection of public health and welfare. In general, if these NAAQS are exceeded in an area more than
once a year, the area is considered a “nonattainment area” subject to planning and pollution control
requirements that are more stringent than normal requirements.

In addition, the California Air Resources Board (CARB) has established standards for ozone, CO, NO,,
SO,, sulfates, PM,o, airborne lead, hydrogen sulfide, and vinyl chloride at levels designed to protect the
most sensitive members of the population, particularly children, the elderly, and people who suffer from
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lung or heart diseases. CARB carries out control program oversight activities, while local air pollution
control districts have primary responsibility for air quality planning and enforcement.

Both state and national air quality standards consist of two parts: an allowable concentration of a pollutant
and an averaging time over which the concentration is to be measured. Allowable concentrations are
based on the results of studies of the effects of the pollutants on human health, crops and vegetation, and,
in some cases, damage to paint and other materials. The averaging times are based on whether the
damage caused by the pollutant is more likely to occur during exposures to a high concentration for a
short time (one hour, for instance), or to a relatively lower average concentration over a longer period
(eight hours, 24 hours, or one year). For some pollutants there is more than one air quality standard,
reflecting both its short-term and long-term effects. Table 8.1-2A presents the state and national ambient
air quality standards for selected pollutants. Many of the California ambient air quality standards are
more stringent than the federal standards and have shorter averaging periods.

Table 8.1-2A. Ambient air guali_t_x standards.

California .
Pollutant Averaging Time Standards Nagg::leﬁ::;?:r:ds
Concentration
Ozone 1 hour 0.09 ppm 0.12 ppm
8 hours - 0.08 ppm
(3-year average of annual 4th-
highest daily maximum)
Carbon Monoxide 8 hours 9.0 ppm 9 ppm
1 hour 20 ppm 35 ppm
Nitrogen Dioxide Annual Average - 0.053 ppm
1 hour 0.25 ppm -
Sulfur Dioxide Annual Average - 80 pg/m® (0.03 ppm)
24 hours 0.04 ppm (105 pg/m?) 365 ng/m’ (0.14 ppm)
3 hours - 1300 pg/m® (0.5 ppm)
1 hour 0.25 ppm -
Suspended Particulate Annual Geometric Mean 30 pg/m’ -
Matter (10 Micron) 24 hours 50 pg/m’ 150 pg/m’
Annual Arithmetic Mean - 50 pg/m’
Suspended Particulate Annual Arithmetic Mean - 15 pg/m’® (3-year average)
Matter (2.5 Micron) 24 hours - 65 pg/m’ (3-year average of
98th percentiles)
Sulfates 24 hours 25 pg/m® -
Lead 30 days 1.5 pg/m’ -
Calendar Quarter - 1.5 pg/m’

ppm = parts per million
ug/m’® = micrograms per cubic meter

USEPA’s new NAAQS for ozone and fine particulate matter went into effect on September 16, 1997. For
ozone, the previous one-hour standard of 0.12 ppm was replaced by an eight-hour average standard at a
level of 0.08 ppm. Compliance with this standard is based on the three-year average of the annual fourth-
highest daily maximum eight-hour average concentration measured at each monitor within an area.
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The NAAQS for particulates were revised in several respects. First, compliance with the current 24-hour
PM,, standard is now based on the 99th percentile of 24-hour concentrations at each monitor within an
area. In addition, two new PM, ;5 standards were added: a standard of 15 pg/m3, based on the three-year
average of annual arithmetic means from single or multiple monitors (as available); and a standard of 65
ug/m’, based on the three-year average of the 98th percentile of 24-hour average concentrations at each
monitor within an area. USEPA is delaying implementation of the new standards for an interim period to
allow time to establish PM, 5 monitoring networks, designate areas, and develop control strategies.
Presently, USEPA has very little data to establish the air quality status of areas with regard to PM, .
Table 8.1-2B delineates a historical summary of air quality data for Alameda county from 1990-1999,
Specific monitoring station data used for background is given in Section 8.1.3.

8.1.3 Criteria Pollutants and Air Quality Trends

Existing SLAMS/NAMS ambient air monitoring stations were used to characterize the air quality at the
project site. These stations were utilized because of their proximity to the project site and because they
record area-wide ambient conditions rather than the localized impacts of any particular facility. All
ambient air quality data presented in this section were taken from CARB, BAAQMD, and EPA
publications and data sources. Monitoring station location and pollutant data used to establish
background air quality for the project area is as follows:

e Fremont Station — Ozone, carbon monoxide, nitrogen dioxide, sulfates, PM,,, lead

Chapel Way Monitoring Site

e Hayward Station — Ozone

La Mesa Monitoring Site

e San Leandro Station — Ozone and PM;,

County Hospital Monitoring Site

e San Francisco Station — Sulfur dioxide
Arkansas St. Monitoring Site

e San Jose Station — Sulfates
4™ St. Monitoring Site

8.1.3.1 Ozone

Ozone is generated by a complex series of chemical reactions between precursor organic compounds
(POC) and oxides of nitrogen (NOy) in the presence of ultraviolet radiation. Ambient ozone
concentrations follow a seasonal pattern: higher in the surnmer time and lower in the winter time. At
certain times, the general area can provide ideal conditions for the formation of ozone due to the
persistent temperature inversions, clear skies, mountain ranges to trap the air mass, and exhaust emissions
from motor vehicles and stationary, area, and biogenic sources. Based upon ambient air measurements at
stations throughout the area, the San Francisco Bay Area Air Basin is classified as a nonattainment area
for ozone for both state and federal air quality standards.

Maximum ozone concentrations at the identified stations usually are recorded during the summer months.
Tables 8.1-3a, 8.1-3b, and 8.1-3c show the annual maximum hourly ozone levels recorded at the Fremont,
Hayward, and San Leandro monitoring stations, respectively, during the period 1993-2000, as well as the
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number of days in which the state and federal standards were exceeded. The data show that, on average,
the state ozone air quality standard was exceeded several days each year. During the last three (3)
monitoring years, only one exceedance of the federal standard was recorded (Fremont station-1999).

Data from these stations over the last 3-4 years indicate that ozone concentrations have been consistently
below or at the NAAQS, but above the SAAQS. Only one of the three stations has recorded an
exceedance of the NAAQS for ozone in the past three (3) years. Data from the most recent three (3) years
of data will be used to establish a background level.

Table 8.1-3a. Ozone levels at the Fremont monitoring station, 1993-2000 fEEmZ'

1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour Average 13 12 15 .10 A1 A2 13 .10
Number of Days Exceeding:
State Standard 5 4 10 2 2 7 3 2
(0.09 ppm, 1-hour)
Federal Standard 1 0 2 0 0 0 1 0

(0.12 ppm, 1-hour)
Source: BAAQMD, CARB

Table 8.1-3b. Ozone levels at the Hayward monitoring station, 1993-2000 (ppm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour Average .09 10 .15 11 11 .10 12 11
Number of Days Exceeding:
State Standard 0 1 7 2 2 4 4 1
(0.09 ppm, 1-hour)
Federal Standard 0 0 2 0 0 0 0 0

(0.12 ppm, 1-hour)
Source: BAAQMD, CARB

Table 8.1-3c. Ozone levels at the San Leandro monltorlng station, 1993-2000 (ppm).
~ 1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour Average 12 09 15 .11 .10 11 11 .10
Number of Days Exceeding:
State Standard 3 0 6 2 3 2 3 1
(0.09 ppm, 1-hour)
Federal Standard 0 0o 3 0 0 0 0 0

(0.12 ppm, 1-hour)
Source: BAAQMD, CARB

8.1.3.2 Nitrogen Dioxide

Nitrogen oxides are primarily generated from the combustion of fuels. Nitrogen oxides include nitric
oxide (NO) and NO,. Because NO converts to NO, in the atmosphere over time and NO, is the more
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toxic of the two, nitrogen dioxide is the listed criteria pollutant. The control of NO; is important because

of its role in the formation of ozone.

Based upon regional air quality measurements of NO,, the San Francisco Bay Area Air Basin is in

attainment for NO, for both state and federal standards.

Table 8.1-4 shows the maximum one-hour NO; levels recorded at the Fremont monitoring station each
year from 1993 through 2000, as well as the annual average level for each of those years. During this
period there has not been a single violation of either the state one-hour standard or the annual NAAQS of

5.3 pphm.

Table 8.1-4. Nitrogen dioxide levels at the Fremont monitoring station, 1993-2000 (pphm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour Average 10 10 9 9 9 10 11 8
Annual Average 22 22 2.1 22 20 2.0 22 1.8
(NAAQS = 5.3 pphm)

Number of Days Exceeding:

State Standard 0 0 0 0 0 0 0 0
(0.25 ppm, 1-hour)

Source: California Air Resources Board and BAAQMD

8.1.3.3 Carbon Monoxide

CO is a product of inefficient combustion, principally from automobiles and other mobile sources of
pollution. In many areas of California, CO emissions from wood-burning stoves and fireplaces can also
be measurable contributors. Industrial sources typically contribute less than 10 percent of ambient CO
levels. Peak CO levels occur typically during winter months, due to a combination of higher emission
rates and calm weather conditions with strong, ground-based inversions. Based upon ambient air quality
monitoring, the San Francisco Bay Area Air Basin is classified as being in attainment for CO for state and

federal standards.

Table 8.1-5 shows the California and federal air quality standards for CO, and the maximum one-hour and
eight-hour average levels recorded at the Fremont monitoring station during the period 1993-2000.

Table 8.1-5. Carbon monoxide levels at the Fremont monitoring station, 1993-2000(ppm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 8-hour average 3.6 39 29 34 3.0 28 3.1 24
Highest 1-hour average 7 9 6 6 6 5.1 5.6 3.6
Number of days exceeding:
State Standard (9.0 ppm, 8-hr) 0 0 0 0 0 0 0 0
State Standard (20 ppm, 1-hr) 0 0 0 0 0 0 0 0
Federal Standard (9 ppm, 8-hr) 0 0 0 0 0 0 0 0
Federal Standard (35 ppm, 1-hr) 0 0 0 0 0 0 0 0

Source: California Air Resources Board and_liAAQMD
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Trends of maximum eight-hour and one-hour average CO as shown in Table 8.1-5 indicate that maximum
ambient CO levels at the Fremont station have been below the state standards for many years, and
continue to decline. This same trend is present for the entire BAAQMD as shown in Table 8.1-2B.

8.1.3.4 Suifur Dioxide

SO, is produced when any sulfur-containing fuel is burned. It is also emitted by chemical plants that treat
or refine sulfur or sulfur-containing chemicals. Natural gas contains negligible sulfur, while fuel oils
contain larger amounts. Peak concentrations of SO, occur at different times of the year in different parts
of California, depending on local fuel characteristics, weather, and topography. The San Francisco Bay
Area Air Basin is considered to be in attainment for SO, for purposes of state and federal air quality
planning.

Table 8.1-6 presents the state air quality standard for SO, and the maximum levels recorded in San
Francisco (site of the nearest SO, monitor) from 1993 through 2000. The federal annual average standard
is 0.03 ppm; during the period shown, the annual average SO, levels at San Francisco have been well
below the federal standard.

Table 8.1-6. Sulfur dioxide levels in San Francisco, 1993-2000 (ppm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour Average .04 .02 .04 .04 .03 .04 .03 .02
Annual Average 001 000 .00t .001 .001 .001 .002 .002
Number of Days Exceeding:

State Standard 0 0 0 0 0 0 0 0

(0.25 ppm, 1-hr)

Source: California Air Quality Data, Annual Summary, California Air Resources Board

8.1.3.5 Particulate Sulfates

Particulate suspended sulfates are generated from the oxidation of SO; in the atmosphere. A natural
source of particulate sulfates in coastal areas comes from sea spray, due to the sulfate content in seawater.
The San Francisco Bay Area Air Basin is in attainment with the state standard for sulfates. There is no
federal standard for sulfates.

Table 8.1-7 shows the California air quality standard for particulate suspended sulfate and the maximum
24-hour average levels recorded in Fremont from 1993 through 1995 and San Jose from 1996 to 2000.
Maximum levels are generally well below the state standard.

Table 8.1-7. Particulate suspended sulfate levels, 1993-2000 ggglma).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 24-Hour Average 8.4 6.7 6.6 6.3 6.9 33 54 10.2

Number of Days Exceeding:
State Standard 0 0 0 0 0 0 0 0
(25 pg/m’, 24-hour)

Source: California Air Quality Data, Annual Summary, California Air Resources Board
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8.1.3.6 Particulates (PM,,)

Particulates in the air are caused by a combination of wind-blown fugitive dust; particles emitted from
combustion sources and manufacturing processes; and organic, sulfate, and nitrate aerosols formed in the
air from emitted hydrocarbons, sulfur oxides, and nitrogen oxides. In 1984, CARB adopted standards for
PM; and phased out the total suspended particulate (TSP) standards that had been in effect previously.
PM,, standards were substituted for TSP standards because PM,, corresponds to the size range of
particulates that can be inhaled into the lungs and therefore is a better measure to use in assessing
potential health effects. In 1987, USEPA also replaced national TSP standards with PM,, standards.
PMj levels in the San Francisco Bay Area Air Basin are in attainment with federal standards but exceed
the state standards.

As discussed previously, the NAAQS for particulates were further revised by USEPA with new standards
that went into effect on September 16, 1997; two new PM, 5 standards were added at that time.

Table 8.1-8a shows the federal and state air quality standards for PM o, maximum levels recorded at the
Fremont monitoring station for 1993-2000, and geometric and arithmetic annual averages for the same
period. Table 8.1-8b presents the same information for the San Leandro monitoring station (1993 to
1998).

Table 8.1-8a PM,, levels at the Fremont monitoring station, 1993-2000 gEg/maz.

1993 1994 1995 1996 1997 1998 1999 2000

Highest 24-Hour Average 77 82 52 59 63 63 88 50
Annual Geometric Mean

(State Standard = 30 pg/m’) 223 217 192 205 218 201 219 179
Annual Arithmetic Mean 253 249 219 227 236 218 243 184

(Federal Standard = 50 pg/m’)
Number of Days Exceeding:

State Standard 3 3 1 1 1 1 2 0
(50 ug/m’, 24-hour)
Federal Standard 0 0 0 0 0 0 0 0

(150 pg/m?’, 24-hour)

Source: California Air Quality Data, Annual Summary, California Air R_e_sourccs Board

Table 8.1-8b_PM,, levels at the San Leandro monitoring station, 1993-1998 (pg/m3).
1993 1994 1995 1996 1997 1998

Highest 24-Hour Average 51 62 47 59 65 324
Annual Geometric Mean
(State Standard = 30 pg/m’) 18.1 187 169 19.1 159 132
Annual Arithmetic Mean

(Federal Standard = 50 pg/m’) 208 21.1 195 213 174 140

Number of Days Exceeding:

State Standard 1 1 0 1 1 0
(50 pg/m’, 24-hour)
Federal Standard 0 0 0 0 0 0

(150 pug/m’, 24-hour)

Source: California Air Quality Data, Annual Summary, CaliforEia Air Resources Board
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8.1.3.7 Airborne Lead

Lead in the air results from the combustion of fuels that contain lead. Twenty-five years ago, motor
gasolines contained relatively large amounts of lead compounds used as octane-rating improvers, and
ambient lead levels were relatively high. Beginning with the 1975 model year, new automobiles began to
be equipped with exhaust catalysts, which were poisoned by the exhaust products of leaded gasoline.
Thus, unleaded gasoline became the required fuel for an increasing fraction of new vehicles, and the
phaseout of leaded gasoline began. As a result, ambient lead levels decreased dramatically. The San
Francisco Bay Area Air Basin is considered an attainment area for state and federal airborne lead levels
for air quality planning purposes.

Table 8.1-9 lists the state air quality standard for airborne lead and the levels recorded in Fremont from
1993 through 1999. Maximum quarterly levels are well below the federal standard.

Table 8.1-9. Airborne lead levels at the Fremont monitoring station 1993-1999 gEglmsg.

1993 1994 1995 1996 1997 1998 1999
Highest Quarterly Average .01 .02 .02 .01 .01 .02 .01

Number of Days Exceeding:

State Standard 0 0 0 0 0 0 0
(1.5 ug/m®, monthly)

Source: California Air Quality Data, Annual Summary, California Air Resources Board

Figures 8.1-8, 8.1-9, and 8.1-10 show overall air quality trends in the Bay Area AQMD for ozone, carbon
monoxide, and PM10 respectively as delineated in the CARB 2001 Almanac of Emissions and Air
Quality.

8.1.4 Affected Environment

The USEPA has responsibility for enforcing, on a national basis, the requirements of many of the
country’s environmental and hazardous waste laws. California is under the jurisdiction of USEPA
Region IX, which has its offices in San Francisco. Region IX is responsible for the local administration
of USEPA programs for California, Arizona, Nevada, Hawaii, and certain Pacific trust territories.
USEPA’s activities relative to the California air pollution control program focus principally on reviewing
California’s submittals for the State Implementation Plan (SIP). The SIP is required by the federal Clean
Air Act to demonstrate how all areas of the state will meet the national ambient air quality standards
within the federally specified deadlines (42 USC §7409, 7411).

The California Air Resources Board was created in 1968 by the Mulford-Carrell Air Resources Act,
through the merger of two other state agencies. CARB’s primary responsibilities are to develop, adopt,
implement, and enforce the state’s motor vehicle pollution control program; to administer and coordinate
the state’s air pollution research program; to adopt and update as necessary the state’s ambient air quality
standards; to review the operations of the local air pollution control districts; and to review and coordinate
preparation of the SIP for achievement of the federal ambient air quality standards (California Health &
Safety Code (H&SC) §39500 et seq.).

When the state’s air pollution statutes were reorganized in the mid-1960s, local air pollution control
districts (APCDs) were required to be established in each county of the state (H&SC §4000 et seq.).
There are three different types of districts: county, regional, and unified. In addition, special air quality
management districts (AQMDs), with more comprehensive authority over non-vehicular sources as well
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‘as transportation and other regional planning responsibilities, have been established by the Legislature for
several regions in California, including the San Francisco Bay Area (H&SC §40200 et seq.).

Air pollution control districts and air quality management districts in California have principal
responsibility for developing plans for meeting the state and federal ambient air quality standards; for
developing control measures for non-vehicular sources of air pollution necessary to achieve and maintain
both state and federal air quality standards; for implementing permit programs established for the
construction, modification, and operation of sources of air pollution; for enforcing air pollution statutes
and regulations governing non-vehicular sources; and for developing employer-based trip reduction
programs.

Each level of government has adopted specific regulations that limit emissions from stationary
combustion sources, several of which are applicable to this project. The other agencies having permitting
authority for this project are shown in Table 8.1-10. Applicable LORS and compliance with these
requirements are discussed in more detail in the following sections. An application for a Determination
of Compliance will be filed with the BAAQMD approximately one week after the AFC is filed with the
Commission.

Table 8.1-10._Air quality agencies.
Agency Authority Contact

USEPA Region IX oversight of permit Matt Haber, Chief Permits Officer
issuance, enforcement  USEPA Region IX
75 Hawthorne Street
San Francisco, CA 94105
(415) 744-1254

Bay Area Air Quality  permit issuance, William deBoisblanc, Director of Permit
Management District  enforcement Services
Bay Area Air Quality Management District
939 Ellis Street

San Francisco, CA 94109
(415) 749-4707

California Air regulatory oversight Mike Tollstrup, Chief
Resources Project Assessment Branch, CARB
Board : 2020 L St.

Sacramento, CA. 95814
(916) 322-6026

8.1.4.1 Laws, Ordinances, Regulations, and Standards

Federal
Prevention of Significant Deterioration Program
Authority: Clean Air Act §160-169A, 42 USC §7470-7491; 40 CFR Parts 51 and 52

Requirements: Requires prevention of significant deterioration (PSD) review and facility permitting for
construction of new or modified major stationary sources of air pollution. PSD review applies with
respect to attainment pollutants for which ambient concentrations are lower than the corresponding
national ambient air quality standards (NAAQS). The following federal requirements apply on a
pollutant-by-pollutant basis, depending on facility emission rates.
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e Emissions must be controlled using Best Available Control Technology (BACT).

e Air quality impacts in combination with other increment-consuming sources must not exceed
maximum allowable incremental increases for SO,, PM,o, and NO,.

e  Air quality impacts of all sources in the area plus ambient pollutant background levels cannot
exceed NAAQS.

e Pre- and/or post-construction air quality monitoring may be required.

e The air quality impacts on soils, vegetation, and nearby PSD Class I areas (specific national parks
and wilderness areas) must be evaluated. (Note: RCEC is located in a Class II area.)

PSD review jurisdiction has been delegated to the Bay Area Air Quality Management District
(BAAQMD) for all pollutants and is discussed further below under local LORS and conformance.
Administering Agency: BAAQMD, with USEPA Region IX oversight.

New Source Review
Authority: Clean Air Act §171-193, 42 USC §7501 et seq.; 40 CFR Parts 51 and 52

Requirement: Requires new source review (NSR) facility permitting for construction or modification of
specified stationary sources. New source review applies with respect to nonattainment pollutants for
which ambient concentration levels are higher than the corresponding NAAQS. The following federal
requirements apply on a pollutant-by-pollutant basis, depending on facility emission rates.

e Emissions must be controlled to the lowest achievable emission rate (LAER).

e Sufficient offsetting emissions reductions must be obtained following the requirements in the
regulations to continue reasonable further progress toward attainment of applicable NAAQS.

e The owner or operator of the new facility has demonstrated that major stationary sources owned
or operated by the same entity in California are in compliance or on schedule for compliance with
applicable emissions limitations in this rule.

e The administrator must find that the implementation plan has been adequately implemented.

e An analysis of alternatives must show that the benefits of the proposed source significantly
outweigh any environmental and social costs.

New source review jurisdiction has been delegated to the BAAQMD for all pollutants and is discussed
further under local LORS and conformance below.

Administering Agency: BAAQMD, with USEPA Region IX oversight.

Acid Rain Program
Authority: Clean Air Act §401 (Title IV), 42 USC §7651

Requirement: Requires the reduction of the adverse effects of acid deposition through reductions in
emissions of sulfur dioxide and nitrogen oxides. BAAQMD has received delegation authority to
implement Title IV.

Administering Agency: BAAQMD, with USEPA Region IX oversight.

Title V Operating Permits Program
Authority: Clean Air Act §501 (Title V), 42 USC §7661
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Requirements: Establishes comprehensive operating permit program for major stationary sources.
BAAQMD has received delegation authority for this program.

Administering Agency: BAAQMD, with USEPA Region IX oversight.

National Standards of Performance for New Stationary Sources
Authority: Clean Air Act §111, 42 USC §7411; 40 CFR Part 60

Requirements: Establishes national standards of performance for new stationary sources. These
standards are enforced at the local level with USEPA oversight. Relevant new stationary source
performance standards are discussed under local LORS below.

Administering Agency: BAAQMD, with USEPA Region IX oversight.

National Emission Standards for Hazardous Air Pollutants
Authority: Clean Air Act §112, 42 USC §7412

Requirements: Establishes national emission standards for hazardous air pollutants. These standards are
enforced at the local level with USEPA oversight and are further discussed under local LORS and
conformance below.

Administering Agency: BAAQMD, with USEPA Region IX oversight.

State
Nuisance Regulation
Authority: CA Health & Safety Code §41700

Requirements: Provides that “no person shall discharge from any source whatsoever such quantities of
air contaminants or other material which causes injury, detriment, nuisance, or annoyance to any
considerable number of persons or to the public or which endanger the comfort, repose, health, or safety
of any such persons or the public, or which cause, or have a natural tendency to cause injury or damage to
business or property.”

Administering Agency: CARB and BAAQMD

Toxic “Hot Spots” Act ,
Authority: H& SC §44300-44384; 17 CCR §93300-93347

Requirements: Requires preparation and periodic updating of inventory of facility emissions of
hazardous substances listed by CARB, in accordance with CARB’s regulatory guidelines. Risk
assessments are to be prepared by selected facilities based upon local priorities and risk scoring criteria.

Administering Agency: BAAQMD and CARB

CEC and CARB Memorandum of Understanding

Authority: CA Pub. Res. Code §25523(a); 20 CCR §1752, 1752.5, 2300-2309 and Div. 2, Chap. 5,
Art. 1, Appendix B, Part (k)

Requirements: Provides for the inclusion of requirements in the CEC’s decision on an application for
certification to assure protection of environmental quality; application is required to include information
concerning air quality protection.
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Administering Agency: California Energy Commission

Local
Authority: CA Health & Safety Code §40001

Requirements: Prohibit emissions and other discharges (such as smoke and odors) from specific sources
of air pollution in excess of specified levels.

Administering Agency: BAAQMD, with CARB oversight.

8.1.4.2 Conformance of Facility

As addressed in this section, RCEC is designed, and will be constructed and operated, in accordance with
all relevant federal, state, and local requirements and policies concerning protection of air quality.

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 allows new sources of air pollution to be
constructed, or existing sources to be modified, while preserving the existing ambient air quality levels,
protecting public health and welfare, and protecting Class I areas (e.g., specific national parks and
wilderness areas). USEPA has delegated the authority to implement the PSD program to various
California air pollution control districts, including the BAAQMD where the RCEC is located (40 CFR
52.21(u)).

The five principal elements of the federal PSD program are:
e Applicability
e Best available control technology
e Pre-construction monitoring
e Increments analysis
e Air quality impact analysis

The PSD requirements apply on a pollutant-specific basis to any project that is a new major stationary
source or a major modification to an existing stationary source. (These terms are defined in federal
regulations.) (40 CFR 52.21) The determination of applicability is based on evaluating the emissions
changes associated with the proposed project in addition to all other emissions changes at the same
location since the applicable PSD baseline dates (40 CFR 52.21).

Under the BAAQMD PSD program (Regulation 2, Rule 2), best available control technology (BACT)
must be applied when a new or modified source shows emission increases in excess of 10 pounds per
highest day of precursor organic compounds (POC), nonprecursor organic compounds (NPOC), NO;,
SO,, PM,y, or CO. The BAAQMD program also dictates that a permit for a project will be denied if
specified emissions thresholds are exceeded unless air dispersion modeling shows that ambient air quality
standards will not be violated and the applicable PSD increments, as defined in the PSD rule, will not be
exceeded. The BAAQMD PSD emission threshold levels for requiring modeling are shown in Table 8.1-
11. The PSD modeling requirements apply to all facilities with cumulative increases in emissions that
exceed the levels shown in Table 8.1-11 on a pollutant-specific basis since the applicable PSD baseline
date.
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Table 8.1-11. BAAQMD PSD significant emission threshold levels.

Pollutant Threshold Level
PM,, 15 tpy
NO, 40 tpy
SO, 40 tpy
POC 40 tpy
Co 100 tpy

The BAAQMD PSD program applies, on a pollutant-specific basis, only to a new major stationary source
or to a major modification of an existing major stationary source that meets the following criteria:

¢ A new facility that will emit 100 tons pér year (tpy) or more, and is one of the 28 PSD source
categories in the federal Clean Air Act or any new facility that will emit 250 tpy or more; or

e A facility that emits 100 tpy or more with net emissions increases since the applicable PSD
baseline date that exceed the threshold levels shown in Table 8.1-11.

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
standard). These regulations apply to certain sources depending on the equipment size, process rate,
and/or the date of construction, modification, or preconstruction of the affected facility. Recordkeeping,
reporting, and monitoring requirements are usually necessary for the regulated pollutants from each
subject source; the reports must be regularly submitted to the reviewing agency (40 CFR 60.4). As with
the PSD program, this program has been delegated by USEPA to the BAAQMD. A summary of the
BAAQMD New Source Performance Standards applicable to the project is provided in Section 8.1.4.2.9,

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 from the
affected sources (40 CFR 61). Unlike criteria air pollutants, hazardous air pollutants do not have a
national ambient air quality standard but have been identified by USEPA as causing or contributing to the
adverse health effects of air pollution.

Administration of the hazardous air pollutants program has been delegated to the BAAQMD and is
described in Section 8.1.4.2.10 (40 CFR 61.04).

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 RCEC, such as State
Implementation Plan requirements for nonattainment areas that set new compliance deadlines and annual
progress increments, more extensive permitting requirements, new USEPA mandates and deadlines for
developing rules to control air toxic emissions, and acid deposition control. Following is a summary of
the new provisions applicable to this project.

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 monitoring and recordkeeping for emissions of SO, and NO, and for opacity and volumetric flow.
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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, applicable regulations, requirements, and compliance determination is required.

The BAAQMD’s Major Facility Review Program (Regulation 2, Rule 6) has been approved by USEPA
and includes the acid rain program. Consequently, the BAAQMD has received delegation to implement
the Title IV and V programs. The BAAQMD Title IV and V permit programs applicable to this project
are summarized below.

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 ambient air quality standards at the “earliest practicable date.” The Act contains several
milestones for local districts and the California Air Resources Board. In 1993, the BAAQMD submitted
to the Air Resources Board an air quality plan defining the program for meeting the required emission
reduction milestones in the Bay Area. Several updates to the original plan have also been submitted.

Air quality plans must demonstrate attainment of the state ambient air quality standards and must result in
a five percent annual reduction in emissions of nonattainment pollutants (ozone, CO, NO,, SO,, and their
precursors) in a given district (H&SC §40914). A local district may adopt additional stationary source
control measures or transportation control measures, revise existing source-specific or new source review
rules, or expand its vehicle inspection and maintenance program (H&SC §40918) as part of the plan.
District air quality plans specify the development and adoption of more stringent regulations to achieve
the requirements of the Act. The applicable regulations that will apply to RCEC are included in the
discussion of BAAQMD prohibitory rules in Section 8.1.4.2.8.

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:

e Best available control technology (BACT)
e Emissions offsets
e Air quality impact analysis

BACT is required for all new sources or modifications of existing sources if emission increases caused by
the project exceed 10 pounds per highest day of any criteria air pollutant. The district rule also contains
separate BACT thresholds for numerous “non-criteria” pollutants, such as lead and various sulfur
compounds.

The BAAQMD regulation further requires that for new or modified sources emitting in excess of 50 tons
per year of POCs or NOx, the total project emissions must be offset (i.e., an emission reduction
comparable to the emission increase attributable to the source must be achieved at the project site or at
another location). To ensure that there is no net increase in regional emissions as a result of new or
modified sources, offsets at a ratio of 1.15 to 1.0 must be provided. For facilities emitting more than 15
but less than 50 tons per year of POCs or NO,, offsets are provided by the District from the Small Facility
Banking account at a ratio of 1.0 to 1.0.
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In addition, a Major Facility (100 tpy facility) is required to offset net emissions increases from a project,
on a pollutant-specific basis, in excess of 1 tpy of PM,, and SO, that have occurred or will occur after
April 5, 1991.

For the BAAQMD, the air quality impact analysis is the same as the PSD requirement: the project must
not cause a violation or interfere with the maintenance of any ambient air quality standards or applicable
increments.

Finally, the district may impose appropriate monitoring requirements to ensure compliance.

District Regulation 2, Rule 3 specifies procedures for review and standards for approval of Authorities to
Construct power plants within the District. The applicant must obtain a Determination of Compliance
and an Authority to Construct from the District prior to commencing construction. An application for a
Determination of Compliance and an Authority to Construct is expected to be filed with the BAAQMD
within one week of the filing of the AFC with the CEC. As the USEPA has delegated permitting
authority to the BAAQMD, no application to the USEPA is required for this project.

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 from the project to specific levels, and requires the preparation of a written risk
screening analysis if the levels are exceeded. The screening analysis includes estimates of the maximum
hourly and annual concentrations of the toxic air contaminants, calculations of cancer risk, and
comparison of maximum modeled concentrations with appropriate non-cancer threshold levels. The use
of best available control technology for toxic air contaminant emissions (T-BACT) is required if the
incremental cancer risk from the project is projected to be between 1 and 10 in 1 million.

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 USC §7401; H&SC §40912). As part of its plan, the BAAQMD has developed regulations
limiting emissions from specific sources. These regulations are collectively known as “prohibitory rules,”
because they prohibit the construction or operation of a source of pollution that would violate specific
emission limits.

The general prohibitory rules of the BAAQMD applicable to the RCEC are as follows:

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 no
greater than 20 percent from any source for a period or periods aggregating 3 minutes in any hour.
Particulate emission concentrations cannot exceed 0.15 grains per dry standard cubic foot of exhaust gas
volume.

Russell City Energy Center AFC, Vol. 1 8.1-18 Air Quality



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 period. Once the rule becomes applicable, it remains in effect for one year and can be re-
triggered with the receipt of 5 or more odor complaints within a 90-day period.

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
for 3 consecutive minutes, 0.25 ppm averaged over 60 consecutive minutes, or 0.05 ppm averaged over
24 hours.

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 ppm averaged over any 60 consecutive minutes.

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. This regulation requires monitoring of sulfur and nitrogen in the fuel; limits emissions of
NO, and SO, emissions; requires source testing of emissions; requires emissions monitoring; and requires
recordkeeping for the collected data.

BAAQMD Hazardous Air Pollutants
As noted, the BAAQMD is enforcing the federal NESHAP regulations. None of the NESHAPs apply to
the proposed project.

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 facilities, and any
facility listed by USEPA as requiring a Title V permit. As a Phase II acid rain facility, RCEC will be
required to submit a permit application to undergo a major facility review within 12 months of
commencement of facility operation.

The BAAQMD has adopted by reference the federal Title IV (Acid Rain) Regulation and is now
responsible for implementing the program through the Title V operating permit program. Under Title IV,
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a project must comply with maximum operating emissions levels for SO, and NOj and is required to
install and operate continuous monitoring systems for SO,, NO,, and CO, emissions. Extensive
recordkeeping and reporting requirements are also part of the acid rain program.

A summary of the demonstration of compliance with applicable LORS is given at the end of this chapter
in Table 8.1-37.

8.1.5 Environmental Consequences
8.1.5.1 Overview of the Analytical Approach to Estimating Facility Impacts

The emissions sources at the RCEC include two gas turbines with heat recovery steam generators
equipped with supplemental burners (duct burners), and a wet, mechanical-draft cooling tower, plus
minor auxiliary equipment (emergency generator and fire pump engine). The actual operation of the
turbines will range between 70 percent and 100 percent of their maximum rated output. Supplemental
firing will be provided by the duct burners as needed to achieve the required power generation level.
Steam injection into the combustion turbines (power augmentation, or PAG) will also be used to increase
power output under certain conditions. Emission control systems will be fully operational during all
operations except during startups and shutdowns. Maximum annual emissions are based on operation of
the RCEC at maximum firing rates and envelope the expected maximum number of startups that may
occur in a year. Each turbine startup will result in transient emission rates until steady-state operation for
the gas turbine and emission control systems is achieved.

Ambient air quality impact analyses for the site have been conducted to satisfy the CEC requirements for
criteria pollutants (NO,, CO, PM,, and SO,), noncriteria pollutants, and construction impacts have been
addressed on a pollutant-specific basis. It should be noted that the operational scenarios having the
highest emissions rates do not necessarily produce the highest ambient impacts. The following sections
describe the emission sources that have been evaluated for RCEC, the ambient impact analyses results,
and the evaluation of facility compliance with the applicable air quality regulations, including BAAQMD
Regulation 2 (Permits), and Rule 2 (New Source Review). Rule 2 includes both the District’s NSR and

~ PSD requirements.

Facility Emissions

The proposed project will be a new source. As discussed in Section 2, the new equipment will consist of
two Westinghouse S01F combustion turbines (or equivalent), rated at 200 MW (nominal net, at site
design conditions); two heat recovery steam generators (HRSGs) equipped with duct burners rated at 200
MMBtu/hr; a 235 MW condensing steam turbine-generator; and a 10-cell cooling tower. Incidental
equipment will include a 300 bhp Diesel fire pump and a 600 kW natural gas fired emergency generator.
Natural gas will be the only fuel consumed during operation of RCEC. There will be no distillate fuel oil
firing at RCEC except for the Diesel fire pump. Typical specifications for the natural gas fuel are shown
in Table 8.1-12.

Natural gas combustion results in the formation of NOy, SO,, unburned hydrocarbons (POC), PM,,, and
CO. Because natural gas is a clean burning fuel, there will be minimal formation of combustion PM,, and
SO,. The combustion turbines will be equipped with dry low-NOyx combustors that minimize the
formation of NO, and CO. To further reduce NO, emissions, selective catalytic reduction (SCR) control
systems will be utilized. Similarly, the duct burners will also be equipped with a low-NO, burner design
that minimizes NO, formation.
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Table 8.1-12. Typical chemical characteristics and heating value of natural gas.

Constituent Mole %
Nitrogen 0.815
CO, 0.516
Methane 95.619
Ethane 2.647
Propane 0.300
I-Butane 0.033
N-Butane 0.043
I-Pentane 0.011
N-Pentane 0.008
C 6+ 0.008
HHV 23,171 Btw/lbm
1,022 Btw/lb

Various noncriteria pollutants will also be emitted by the facility, including ammonia (NH3), which is
used as a reactant by the SCR system to control NO,, and sulfate (or secondary particulate matter) due to
the oxidation of the SO, emitted by the facility. Emissions of all of the criteria and noncriteria pollutants
have been characterized and quantified in this application.

Criteria Pollutant Emissions

The gas turbines, duct burners, and IC engine emission rates have been estimated from vendor data,
RCEC design criteria, and established emission calculation procedures. The emission rates for the
combustion turbines alone, the combustion turbines with duct burners and power augmentation in
operation, and the IC engines are shown in Tables 8.1-13, 8.1-14, 8.1-15 and 8.1-16, respectively.

Table 8.1-13. Maximum short term Eollutant emission rates—each gas turbine®.

Pollutant ppmvd @ 15% O, Ib/MMBtu Ib/hr
NO, 2.5° 0.0096 19.1
CO 6.00° 0.0143 28.3
POC 1.00° 0.0014°¢ 2.5¢
PM,,’ - 0.0045 9.0
SO 0.120 0.0007 1.40

Basis:
*Emission rates shown reflect the highest value with no power augmentation, and no duct burners at any operating load except startup and
shutdown.

°RCEC design criteria.

“Pounds per hour provided by vendor; ppm and Ib/MMBiu calculated from 1b/hr.

100 percent of particulate matter emissions assumed to be emitted as PM;9; PMo emissions include both front and back half as those
terms are used in USEPA Method 5.

“Based on maximum fugl_s.ulfur content of 4 ppmv.
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Table 8.1-14. Maximum short term pollutant emission rates—each turbine with duct burner and

power augmentation.

Pollutant ppmvd @ 15% O Ib/MMBtu Ib/hr
NO, 2.5* 0.0106 214
CO 6.0 0.0157 31.7
POC 1.0 0.0015 2.8°
PMyo - 0.0059 12.0
SO,* 0.12 0.0007 1.50
Basis:
*RCEC design criteria.

®Pounds per hour provided by vendor; ppm and Ib/MMBtu calculated from 1b/hr.
100 percent of particulate matter emissions assumed to be emitted as PMo; PM 10 emissions include both front and back half as those
terms are used in USEPA Method 5.

“Based on maximum fuel sulfur content of 4 ppmv.

Table 8.1-15. Maximum Eollutant emission rates—emergency generator set 3600 sz.

Pollutant g/bhp-hr Ib/hr tons/yr
NO. 1.0 1.773 0.18
CO 1.7 3.015 0.30
POC 0.8 1.419 0.142
PM,o 0.000353 0.006 0.0001
SO: neg 0.00386 0.00039

Notes:
Emission rates shown reflect the highest value at any operating load per vendor guarantee.

Tons/yr based on max operation hours of 200 hrs/yr.
100 percent of particulate matter emissions were assumed to be emitted as PMo; PMo emissions include both front and back half as those
terms are used in USEPA Method 5. EPA AP-42, Table 3.2-2.

S0O2 emissions based on maximum gas sulfur content of 4 ppm.

Table 8.1-16. Maximum Eollutant emission rates—fire pump engine.

Pollutant g/bhp-hr ib/hr tons/yr
NO, 5.89 39 0.06
CO 3.55 2.35 0.0353
POC 0.73 0.48 0.0072
PM,, 0.0867 0.1275 0.0019
SO, neg . 0.106 0.0016

Notes:

Emission rates shown reflect the highest value at any operating load per vendor guarantee.

Tons/yr-based on max operation of 30 hrs/yr.

100 percent of particulate matter emissions were assumed to be emitted as PM,o; PM,, emissions include both front and back half as those
terms are used in USEPA Method 5.

SO2 based on maximum fuel sulfur content of 0.05% wt.

ane— a——

The maximum firing rates, daily and annual fuel consumption rates, and operating restrictions define the
allowable operations that determine the maximum potential hourly, daily, and annual emissions for each
pollutant. These allowable operations are typically referred to as “the operating envelope” for a facility.

Russell City Energy Center AFC, Vol. 1 8.1-22 Air Quality



The maximum heat input rates (fuel consumption rates) for the gas turbines, and gas turbines with duct
burners, and the IC engines are shown in Table 8.1-17.

Table 8.1-17. Maximum device heat input rates (HHV) (MMBtu).

Period Gas Turbines \;vl Gas Turbines V{/O Emergency Emergency Fire
Duct Burners Duct Burners Generator Set Pump
Per Hour 2138.4 1979.4 ~6.44 ~2.11
Per Day Note C Note C ~6.44 ~2.11
Per Year Note C Note C ~1288 ~422
Notes:

“ Based on maximum heat input for full load operation at 94 deg. F plus duct burner with power augmentation.

® Based on maximum heat input for full load turbine operation at 34 deg. F.

¢ Daily and annual heat input rates are highly variable due to the wide capability of the turbines and duct burners to operate at various loads on a
daily and annual basis.

Natural gas @ 1022 btu/scf (HHV), #2 diesel fuel @ 137,000 btu/gal (EPA AP-42), see App 8.1A, Table 8.1A-9 for approximate fuel use
calculations.

Maximum emission rates expected to occur during a startup or shutdown are shown in Table 8.1-18.
PM,o and SO, emissions have not been included in this table because emissions of these pollutants will be
lower during a startup period than during baseload facility operation.

Table 8.1-18. Maximum facilitx startup emission rates®.

NO, CcoO POC
Cold Start, Ib/hour 80 838 16
Cold Start, lb/start® 240 2,514 48
Hot Start, Ibs/start’ 80 902 16

“Estimated based on vendor data and source test data. See Appendix 8.1A, Table 8.1A-1.
"Maximum of three hours per cold start.
“Maximum of one hour per hot start.

The analysis of maximum facility emission levels was based on the pollutant emission factors shown in
Tables 8.1-13, 8.1-14, 8.1-15, and 8.1-16; the RCEC operating envelope shown in Table 8.1-17; the
RCEC startup emission rates shown in Table 8.1-18; and the ambient conditions that result in the highest
emission rates. The maximum annual, daily, and hourly emissions for RCEC are shown in Table 8.1-19.
Detailed emission calculations appear in Appendix 8.1A, Table 8.1A-2. Emissions from the cooling
tower were calculated from the maximum cooling water TDS level (see Table 8.1A-6).

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; they are
lead, asbestos, beryllium, mercury, fluorides, sulfuric acid mist, hydrogen sulfide, total reduced sulfur,
and reduced sulfur compounds.? In addition to these nine compounds, the federal Clean Air Act lists 189
substances as potential hazardous air pollutants (Clean Air Act Sec. 112(b)(1)). The BAAQMD has also
published a list of compounds it defines as potential toxic air contaminants (Toxics Policy, May 1991;

! These pollutants are regulated under federal and state air quality programs; however, they are evaluated as noncriteria pollutants
by the California Energy Commission.
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Rule2-1-316). Any pollutant that may be emitted from RCEC and is on the federal New Source Review
list, the federal Clean Air Act list, and/or the District toxic air contaminant list has been evaluated as part
of the AFC. Emission factors were determined by reviewing the available technical data, determining the
products of combustion, and/or using material balance calculations.

Table 8.1-19. Emissions from new eguigmenta.

NO, SO, CcoO POC PM,,
Maximum Hourly Emissions, Ib/hr
Turbines and Duct Burners 1014 29 933.7 18.8 21.0
Cooling Tower - - - - 0.7
Emergency Generator® 0 o 3.0 14 0
Fire Pump Engine® 39 0.1 0 0
Total Project, pounds per hour? 105.3 3.0 936.7 20.2 21.7

Table 8.1-19. (continued).

Maximum Daily Emissions, Ib/day

Turbines and Duct Burners® 1441.8 67.6 8019.2 2329 510.0
Cooling Tower - - - - 16.4
Emergency Generator® 0 0 3.0 14 0
Fire Pump Engine® 39 0.1 0 0 0
Total Project, pounds per day’ 1,445.7 67.7 8022.2 234.3 5264
Maximum Annual Emissions, tpy
Turbines and Duct Burners 134.6 124 610 28.4 834
Cooling Tower - - - - 3
Emergency Generator 0.18 <0.1 0 0.142 0
Fire Pump Engine 0.06 <0.1 0.2 0.007 0.002
Total Project, tons per year’ 134.6 12.4 610.2 28.5 86.3
Notes:

*Maximum annual NO, emissions limit is based upon a 2.0 ppm, emission limit, seasonal annual site conditions and seasonal turbine
performance profiles.

?See Appendix 8.1A, Table 8.1A-2 for calculations.

*Includes startup emissions.

‘Emergency generator and Diesel fire pump engine will not be tested on the same day. Hourly and daily emissions reflect the higher

of the two units’ emissions.

“Numbers may not add directly due to rounding.

Noncriteria pollutant emission factors recommended by the BAAQMD staff were used for the analysis of
emissions from the gas turbines. The recommended factors were taken from data compiled by the
Ventura County APCD and from the California Air Toxics Emission Factors (CATEF) database.
Noncriteria pollutant emissions from the cooling tower were calculated from an analysis of the proposed
water quality as delivered from the plant water treatment system (worst case front end RO permeate).

The noncriteria pollutants that may be emitted from RCEC, and their respective emission factors, are
shown in Table 8.1-20. Appendix 8.1A, Tables 8.1A-4, 8.1A-7, and 8.1A-8 provides the detailed
emission calculations for noncriteria pollutants.
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Air Quality Impact Analysis

Air Quality Modeling Methodology

An assessment of impacts from RCEC 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 dispersion processes in which a pollutant source impact can be calculated over
a given area.

The impact analysis was used to determine the worst-case ground-level impacts of RCEC. It should be
noted that the operational scenarios having the highest emissions rates do not necessarily produce the
highest ambient impacts. The results were compared with established state and federal ambient air
quality standards and PSD significance levels. If the standards are not exceeded then it is assumed that, in
the operation of the facility, no exceedances are expected under any conditions. In accordance with the
air quality impact analysis guidelines developed by USEPA (40 CFR Part 51, Appendix W: Guideline on
Air Quality Models) and CARB (Reference Document for California Statewide Modeling Guideline, April
1989), the ground-level impact analysis includes the following assessments:

e Impacts in simple, intermediate, and complex terrain,
e Aerodynamic effects (downwash) due to nearby building(s) and structures, and

¢ Impacts from inversion breakup (fumigation).

Table 8.1-20. Noncriteria Eollutant (_e_[_nission_s_ for the RCEC.

Emission Factor Emissions
Pollutant (Ib/MMscf) Ib/hr ton/yr
Gas Turbines (with Duct Burners) (each):
Acetaldehyde 6.86x10~ 0.15 0.59
Acrolein 6.43x10° 0.01 0.06
Ammonia 2 15.8 65.39
Benzene 1.36x107 0.03 0.12
1,3-Butadiene 1.27x10™ 0.000276 0.0011
Ethylbenzene 1.79x10° 0.04 0.15
Formaldehyde 1.10x10" 0.24 0.94
Hexane 2.59x10" 0.56 222
Naphthalene 1.66x10” 0.0036 0.0142
Polycyclic 2.23x10° 0.00143 0.00565
Aromatics
Propylene 7.70x10" 1.67 6.59
Propylene Oxide 4.78x107 0.10 0.41
Toluene 7.10x107 0.15 0.61
Xylene 2.61x10™ 0.06 0.22
Cooling Tower: mg/l

Ammonia 4.0 0.00137 0.006
Arsenic 0 0 0
Cadmium 0 0 0
Chromium III 0 0 0
Copper 0 0 0
Lead 0 0 0
Mercury 0 0 0
Nickel 0 0 0
Silver 0 0 0
Zinc 0 0 0

“Ammonia emissions calculated from ammonia slip rate. See Appendix 8.1A, Table 8.1A-4.
Cooling tower data based on worst case front end RO permeate quality.

————
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Simple, intermediate and complex terrain impacts were assessed for all meteorological conditions that
would limit the amount of final plume rise. Plume impaction on elevated terrain, such as on the slope of a
nearby hill, can cause high ground-level concentrations, especially under stable atmospheric conditions.
Another dispersion condition that can cause high ground-level pollutant concentrations is caused by
building downwash. Building downwash can occur when wind speeds are high and a building or
structure is in close proximity to the emission stack. This can result in building wake effects where the
plume is drawn down toward the ground by the lower pressure region that exists in the lee side
(downwind) of the building or structure.

Fumigation conditions occur when the plume is emitted into a low lying layer of stable air (inversion) that
then becomes unstable, resulting in a rapid mixing of pollutants towards the ground. The low mixing
height that results from this condition allows little diffusion of the stack plume before it is carried
downwind to the ground. Although fumigation conditions rarely last as long as an hour, relatively high
ground-level concentrations may be reached during that period. Fumigation tends to occur under clear
skies and light winds. Such conditions are more prevalent in the summer.

The basic model equation used in this analysis assumes that the concentrations of emissions within a
plume can be characterized by a Gaussian distribution about the centerline of the plume (see Figure 8.1-
11). Concentrations at any location downwind of a point source such as a stack can be determined from
the following equation:

C(x,y,z,H) = (ﬁ] % (e -112(yloy) )* [{C—IIZ(Z—HIGz)Z }+ {e-llz(zm/m)2 }]

where:

C = the concentration in the air of the substance or pollutant in question

Q = the pollutant emission rate

6,0, = the horizontal and vertical dispersion coefficients, respectively, at downwind
distance x

u = the wind speed at the height of the plume center

Xy,Z = the variables that define the 3-dimensional Cartesian coordinate system used; the

downwind, crosswind, and vertical distances from the base of the stack (see
Figure 8.1-10)

H = the height of the plume above the stack base (the sum of the height of the stack
and the vertical distance that the plume rises due to the momentum and/or
buoyancy of the plume)

Gaussian dispersion models are approved by USEPA for regulatory use and are based on conservative
assumptions (i.e., the models tend to overpredict actual impacts by assuming steady state conditions, no
pollutant loss through conservation of mass, no chemical reactions, etc.). The USEPA models were used
to determine if ambient air quality standards would be exceeded, and whether a more accurate and
sophisticated modeling procedure would be warranted to make the impact determination. The following
sections describe:

e Screening modeling procedures
e Refined air quality impact analysis

o Existing ambient pollutant concentrations and preconstruction monitoring
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e Results of the ambient air quality modeling analyses

e PSD increment consumption

The screening and refined air quality impact analyses were performed using the Industrial Source
Complex, Short-Term Model ISCST3 (Version 00101). ISCST3 is a Gaussian dispersion model capable
of assessing impacts from a variety of source types in areas of simple, intermediate, and complex terrain.
The model can account for settling and dry deposition of particulates; area, line, and volume source types;
downwash effects, and gradual plume rise as a function of downwind distance. The model is capable of
estimating concentrations for a wide range of averaging times (from one hour to one year).

Inputs required by the ISCST3 model include the following:
e Model options
e Meteorological data
e Source data

e Receptor data

Model options refer to user selections that account for conditions specific to the area being modeled or to
the emissions source that needs to be examined. Examples of model options include use of site-specific
vertical profiles of wind speed and temperature; consideration of stack and building wake effects; and
time-dependent exponential decay of pollutants. The model supplies recommended default options for
the user. Except where explicitly stated, such as for building downwash, as described in more detail
below, default values were used. A number of these default values are required for USEPA and local
District approval of model results and are listed below:

o Rural dispersion coefficients

e Gradual plume rise

e Stack tip downwash

e Buoyancy induced dispersion

e Calm processing

e Default rural wind profile exponents = 0.07, 0.07, 0.10, 0.15, 0.35, 0.55

e Default vertical temperature gradients = 0.02, 0.035

e 20 meter anemometer height (Union City)
ISCST?3 uses hourly meteorological data to characterize plume dispersion. The representativeness of the
data is dependent on the proximity of the meteorological monitoring site to the area under consideration;
the complexity of the terrain, the exposure of the meteorological monitoring site, and the period of time
during which the data are collected. The meteorological data set used in this analysis was determined by
the BAAQMD staff to be representative of meteorological conditions at the RCEC site and to meet the
requirements of the USEPA “On-Site Meteorological Program Guidance for Regulatory Model

Applications” (EPA-450/4-87-013, August 1995). The data were collected by the BAAQMD during
1990-1994 at its Union City station approximately 4.2 miles southeast of the project site.

The required emission source data inputs to ISCST3 include source locations, source elevations, stack
heights, stack diameters, stack exit temperatures and velocities, and emission rates. The source locations
are specified for a Cartesian (X,y) coordinate system where x and y are distances east and north in meters,
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respectively. The Cartesian coordinate system used is the Universal Transverse Mercator Projection
(UTM). The stack height that can be used in the model is limited by federal and BAAQMD Good
Engineering Practice (GEP) stack height restrictions, discussed in more detail below. In addition,
ISCST3 requires nearby building dimension data to calculate the impacts of building downwash.

For the purposes of modeling, a stack height beyond what is required by Good Engineering Practices is
not allowed (BAAQMD Regulation 2-2-418). However, this requirement does not place a limit on the
actual constructed height of a stack. GEP as used in modeling analyses is the height necessary to ensure
that emissions from the stack do not result in excessive concentrations of any air pollutant in the
immediate vicinity of the source as a result of atmospheric downwash, eddies, or wakes that may be
created by the source itself, nearby structures, or nearby terrain obstacles. In addition, the GEP modeling
restriction assures that any required regulatory control measure is not compromised by the effect of that
portion of the stack that exceeds the GEP. The USEPA guidance (“Guideline for Determination of Good
Engineering Practice Stack Height,” Revised 6/85) for determining GEP stack height is as follows:

H,= H+15L
where
H, = Good Engineering Practice stack height, measured from the ground-level

elevation at the base of the stack

H = height of nearby structure(s) measured from the ground-level elevation at the
base of the stack

L = lesser dimension, height or maximum projected width, of nearby structure(s)

In using this equation, the guidance document indicates that both the height and width of the structure are
determined from the frontal area of the structure, projected onto a plane perpendicular to the direction of
the wind. :

For the turbine/HRSG stacks, the nearby (influencing) structures are the HRSGs, which are
approximately 100 feet (30.5 m) high and 135 feet (41.15 m) long. Thus H = 100 ft and L = 135 feet, and
H, = 100 ft + (1.5 * 100 ft) = 250 ft, and the proposed stack height of 145 feet does not exceed GEP stack
height.

For regulatory applications, a building is considered sufficiently close to a stack to cause wake effects
when the downwind distance between the stack and the nearest part of the building is less than or equal to
five times the lesser of the height or the projected width of the building.

For the buildings analyzed as downwash structures, the building dimensions were obtained from digital
RCEC site plans. The building dimensions were analyzed using the Building Profile Input Program
(BPIP) to calculate 36 wind-direction-specific building heights and projected building widths for use in
building wake calculations. The building dimensions used in the GEP analysis are shown in Appendix
8.1B, Tables 8.1B-1A, 8.1B-1B, and Figure 8.1B-1. The four-sided architectural enclosure around the
HRSGs and HRSG stacks was modeled as a solid structure.

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 operating conditions that would result in the maximum impacts on a pollutant-
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specific basis. The operating conditions examined in this screening analysis, along with their exhaust and
emission characteristics, are shown in Appendix 8.1A, Table 8.1A-3a and 8.1A-3b. These operating
conditions represent maximum and minimum turbine loads (100 percent and 70 percent) at maximum and
minimum ambient operating temperatures (94 deg F, 59 deg F, and 34 deg F).

The operating conditions were screened for worst-case ambient impact using USEPA’s ISCST3 model
and five (5) years of meteorological data collected at Union City, as described above. The results of the
screening procedure are presented in Appendix 8.1B, Table 8.1B-2. The screening analysis showed that
short term impacts (excluding 3-hr SO,) under Case 12 (turbine operating at 70 percent load without
power augmentation and duct burning) were the highest for each pollutant and averaging period. The
stack parameters for this turbine operating condition were then used in the refined modeling analyses to
evaluate the modeled impacts of the entire project for each pollutant and short term averaging period.
Case 14 (full load w/duct burners and power augmentation at 59 deg F) per the screening modeling
showed the highest impacts for all pollutants for annual averages as well as the high for the 3-hour SO,
impacts.

The screening analysis included simple, intermediate, and complex terrain. Terrain features were taken
from USGS DEM data and 7.5 minute quadrangle maps of the area. For the screening analysis, a coarse
Cartesian grid of receptors spaced at 180 meters was used with a finer downwash grid, spaced at 30
meters, around the RCEC fenceline. The coarse grid extended over five kilometers from RCEC in all
directions; the downwash grid extended to between 400 and 500 meters from the fenceline.

Refined Air Quality Impact Analysis

The operating conditions and emission rates used to model RCEC are summarized in Table 8.1-21. As
discussed above, the turbine stack parameters for Cases 12 and 14 were used in modeling the impacts for
each pollutant and averaging period. The complete modeling input for each pollutant and averaging
period is shown in Appendix 8.1B, Table 8.1B-3.

The model receptor grids were derived from three-second DEM data. Initially, a 180-meter coarse grid
was extended to five kilometers from RCEC in all directions. A 30 meter resolution downwash receptor
grid was used within approximately 0.5 km of the site.

Thirty-meter refined receptor grids were used in areas where the coarse grid analyses indicated modeled
maxima for each site plan would be located. A map showing the layout of each modeling grid around the
site plan is presented in Figure 8.1-12.

Receptors for the refined modeling analysis were from USGS DEM data for four 7.5-minute quadrangles
and included San Leandro, Hayward, Redwood Point, and Newark. The coarse grid contained a total of
approximately 23339 receptors while each of the refined grids contained approximately 1100 receptors.

Under BAAQMD Regulation 2-1-128.4, the cooling tower is not exempt from District permitting
requirements even though it will not be used for the evaporative cooling of process water. Therefore the
evaluation of compliance with District requirements includes the cooling tower for both emissions
calculation and modeling purposes. For the CEC’s review, the cooling tower emissions have also been
included.
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Table 8.1-21. ISCST3 model input data: source characteristics for refined modeling (emissions in

grams per second). _
Unit NO, SO, CcO PM,,

One-Hour Average:

Turbine/Duct Burner 1 1.591 0.113 2.356 N/A

Turbine/Duct Burner 2 1.591 0.113 2.356 N/A

Emergency Generator - - 0.38 N/A

Fire Pump 0.49 0.0134 - N/A

Cooling Tower (10 cells) N/A N/A N/A N/A
Three-Hour Average:

Turbine/Duct Burner 1 N/A 0.189 N/A N/A

Turbine/Duct Burner 2 N/A 0.189 N/A N/A

Emergency Generator N/A - N/A N/A

Fire Pump N/A 0.0045 N/A N/A

Cooling Tower (10 cells) N/A N/A N/A N/A
Eight-Hour Average:

Turbine/Duct Burner 1 N/A N/A 41.07 N/A

Turbine/Duct Burner 2 N/A N/A 41.07 N/A

Emergency Generator N/A N/A 0.037 N/A

Fire Pump N/A N/A - N/A

Cooling Tower (10 cells) N/A N/A N/A N/A
24-Hour Average:

Turbine/Duct Burner 1 N/A 0.113 N/A 1.134

Turbine/Duct Burner 2 N/A 0.113 N/A 1.134

Emergency Generator N/A - N/A

Fire Pump N/A 0.000556 N/A 0.00067

Cooling Tower (10 cells) N/A N/A N/A 0.0086
Annual Average:

Turbine/Duct Burner 1 1.927 0.178 N/A 1.20

Turbine/Duct Burner 2 1.927 0.178 N/A 1.20

Emergency Generator 0.0051 0.000011 N/A 0.0000018

Fire Pump 0.00168 0.0000457 N/A 0.000055

Cooling Tower (10 cells) N/A N/A N/A 0.0086

Specialized Modeling Analyses
Fumigation Modeling

Fumigation occurs when a plume that was originally emitted into a stable layer is mixed rapidly to
ground-level when unstable air below the plume reaches plume level. Fumigation can cause very high
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ground-level concentrations for short time periods, typically less than one hour. Two situations were
addressed according to BAAQMD Permit Modeling Guidance (August 1999):

e Type 1: Break-up of the nocturnal radiation inversion by solar warming of the earth surface
(inversion breakup), which occurs in the morning after sunrise and

e Type 3: Shoreline fumigation caused by advection of pollutants from a stable marine
environment to an unstable inland environment. This is required for stacks within 3 kilometers of
the shoreline of a large body of water (the turbines are located 1.8 kilometers from the shore of
the San Francisco Bay).

Both types of fumigation were modeled with the USEPA model SCREEN3 (version 96043). As required
by BAAQMD Permit Modeling Guidance, SCREEN3 was modified for shoreline fumigation to include
thermal internal boundary layer (TIBL) factors of 2 to 6, inclusive (SCREEN3 as written only evaluates a
TIBL factor of 6). This is important for stacks located some distance from the shoreline as is the situation
with the RCEC site (where maximum impacts occurred for a TIBL factor of 3 and greater factors gave no
fumigation impacts since the plume was below the TIBL). Only emissions from the HRSG stacks would
be affected by fumigation. Maximum 1-hour shoreline and inversion breakup fumigation impacts were
calculated to be 4.421 and 1.608 ug/m’, respectively, for turbine emissions of 1 g/s/turbine for Case 12
conditions. These concentrations are less than the maximum 1-hour ISCST3 concentration of 5.927
ug/m’ for one turbine at 1 g/s from the screening analysis for the same turbine condition. Therefore,
maximum fumigation concentrations are less than maximum concentrations under more typical dispersion
conditions and the effects of fumigation can be ignored (page 4-33, Screening Procedures for Estimating
the Air Quality Impact of Stationary Sources, Revised (October 1992), USEPA). In the main body of text,
shoreline fumigation concentrations are compared to maximum ISCST3 facility impacts for the 1-hour
criteria pollutants for completeness.

Turbine Startup

Facility impacts were also modeled during the startup of one turbine to evaluate short-term impacts under
startup conditions. Emission rates used for this scenario were based on an engineering analysis of
available data, which included source test data from startups of the gas turbine at the Crockett
Cogeneration Project. A summary of the data evaluated in developing these emission rates was shown in
Appendix 8.1A, Table 8.1A-1A and 8.1A-1B. At the request of the Energy Commission staff, turbine
exhaust parameters for the minimum operating load point (70 percent) were used to characterize turbine
exhaust during startup. Startup impacts were evaluated for both the one- and three-hour averaging
periods using ISCST3. Emission rates and stack parameters used in the startup modeling analysis are
shown in Table 8.1-22.

Ozone Limiting

With approval from the BAAQMD staff, one-hour and annual NO, impacts were modeled using
ISC3_OLM (Industrial Source Complex, Version 3, Ozone Limiting Method) Model (version 96113).
While this version of ISCST3 is not based on the latest model ISCST3 update, this modeling analysis
does not include any features (such as area sources or pit retention) that were affected by recent model
updates. Both versions of ISCST3 were run without the ozone-limiting feature to verify that the modeled
results would not be affected by using the OLM version of the model.

Russell City Energy Center AFC, Vol. I 8.1-31 Air Quality



Table 8.1-22. Emission rates and stack parameters used in modeling analysis for

—__Startup emissions impacts. _ —
Parameter Value
Turbine stack temperature 349.7 deg. K
Turbine exhaust velocity 14.2 m/s
One-hour average impacts
NO, emission rate 10.08 g/s
SO, emission rate 0.189 g/s
CO emission rate 113.7 g/s
PM,, emission rate N/A
Three-hour average impacts
NO; emission rate N/A
SO; emission rate 0.189 g/s
CO emission rate N/A
PM,; emission rate N/A ’

ISC3_OLM uses hourly ozone data to perform ozone-limiting calculations on individual plumes on an
hour-by-hour basis. Hourly ozone data from the San Leandro monitoring site for 1990-1994, which is
concurrent with the Union City met data for the same years was used in the OLM analysis.

Missing hours in the ozone data set were filled in using linear interpolation if the period of missing data
was 2 hours or less. If the data were missing for 3 or more hours, an average of the ozone data during the
corresponding time periods during the rest of the same month was used to fill in the missing hours.

Turbine Commissioning

There are two high emissions scenarios possible during commissioning. The first would be the period
prior to SCR system installation, when the combustor is being tuned. Under this scenario, NO, emissions
would be higher than normal because the NO, emissions control system would not be functioning and
because the combustor would not be tuned for optimum performance. CO emissions would also be
higher than normal because combustor performance would not be optimized. The second high emissions
scenario would occur when the combustor had been tuned but the SCR installation was not complete, and
other parts of the turbine operating system were being checked out. Since the combustor would be tuned
but the NOy control system installation would not be complete, NOy levels would again be higher than
normal.

Preconstruction Monitoring

To ensure that the impacts from RCEC 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 RCEC
is necessary. BAAQMD rules require preconstruction ambient air quality monitoring data for the
purposes of establishing background pollutant concentrations in the impact area (Regulation 2-2-414.3).
However, a facility may be exempted from this requirement if the predicted air quality impacts of the
facility do not exceed the de minimis levels listed in Table 8.1-23.

Table 8.1-23. BAAQMD PSD preconstruction monitoring exemption levels .

Pollutant Averaging Period De minimis Level
co 8-hr average 575 pg/m’
PM;, 24-hr average 10 pg/m’
NO, annual average 14 pg/m’
SO, 24-hr average 13 pg/m’
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A facility may, with the District’s approval, rely on air quality monitoring data collected at District
monitoring stations to satisfy the requirement for preconstruction monitoring. In such a case, in
accordance with Section 2.4 of the USEPA PSD guideline, the last three years of ambient monitoring data
may be used if they are representative of the area’s air quality where the maximum impacts occur due to
the proposed source.

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 8.1-24 below. The results of the fumigation modeling analysis are summarized in
Appendix 8.1B, Table 8.1B-4.

Table 8.1-24. Summary of results from refined modeling analyses.
Modeled Concentration (ug/m?)

Pollutant Averaging Time

ISCST3 Fumigation Startup

NO, 1-hour 169.0° 34.6 68.9
Annual 0.36 N/A N/A

SO, 1-hour 20.15 1.73 2.03

3-hour 3.67 Z 1.46

24-hour 0.35 N/A

Annual 0.02 N/A N/A

CO 1-hour 1230.6 39.87 841.0

8-hour 230.1 ¢ N/A

PM,¢ 24-hour 3.78 ¢ N/A
Annual 0.22 N/A N/A

Notes:

* Including cooling tower.
*Worst-case one-hour NO, impacts are dominated by the Diesel fire pump and emergency generator. The Diesel fire
pump will be operated for testing for up to 30 minutes for each test and for a maximum of 30 hours per year. The
emergency generator will be operated for testing purposes for up to one hour per week, and not on the same day the
Diese}l fire pump engine is tested. Worst-case hourly average NO; impacts during other periods will be only 18.9
pg/m’.

“Since the estimated 1-hour shoreline fumigation concentration is less than the maximum I-hour concentration
modeled using ISCST3, the effects of fumigation may be ignored (EPA-454/R-92-019, Section 4.5.3).

Preconstruction monitoring is not required because the maximum impacts did not exceed de minimis
levels, as shown in Table 8.1-25.

Impacts During Turbine Commissioning

As discussed above, there are two potential scenarios under which NO, impacts could be higher than
under other operating conditions already evaluated. As discussed below, CO emissions are less than
emissions evaluated elsewhere, so these emissons were not considered here.

Scenario 1

Under this scenario, NOy emissions can be conservatively estimated to be twice the guaranteed turbine-
out level of 25 ppmvd @ 15 percent O2, or 50 ppm. If operation under this condition were to continue
for one hour, maximum hourly NO, emissions at full load would be (50 ppm/2.5 ppm) * 19.1 Ibs/hr =
382.0 lbs/hr.  Similarly, CO can be estimated at twice the highest expected turbine-out level of 10 ppm,
or 20 ppm. Maximum hourly CO emissions under this scenario would thus be (20 ppm/6 ppm) * 28.3
1b/hr, or 94.3 1b/hr.

Russell City Energy Center AFC, Vol. 1 8.1-33 Air Quality



Table 8.1-25. Evaluation of Ereconstruction monitoring reguirements.

Maximum Modeled

Averagin Exemption Con- . Monitorin
Pollutant 'T‘imge ’ centragon (Hg/m®) Concentr?uon Required'?
(ng/m’)
NO« annual 14 0.36 no
SO, 24-hr 13 0.35 no
CO 8-hr 575 230.1 no
PM,* 24-hr 10 3.78 no

“Including cooling tower.

Impacts During Turbine Commissioning

As discussed above, there are two potential scenarios under which NOy impacts could be higher than
under other operating conditions already evaluated. As discussed below, CO emissions are less than
emissions evaluated elsewhere, so these emissons were not considered here.

Scenario 1

Under this scenario, NO, emissions can be conservatively estimated to be twice the guaranteed turbine-
out level of 25 ppmvd @ 15 percent O2, or 50 ppm. If operation under this condition were to continue
for one hour, maximum hourly NO, emissions at full load would be (50 ppm/2.5 ppm) * 19.1 Ibs/hr =
382.0 Ibs/hr. Similarly, CO can be estimated at twice the highest expected turbine-out level of 10 ppm,
or 20 ppm. Maximum hourly CO emissions under this scenario would thus be (20 ppm/6 ppm) * 28.3
Ib/hr, or 94.3 1b/hr.

Scenario 2

Under these lower load conditions, NOy emissions could be as high as 100 ppm @ 15 percent O,. Based
on the transient nature of the loads, the average fuel consumption would be expected to be equivalent to
half the full load flow rate, or 233.8 MMBtuw/hr. Worst-case hourly NO, emissions under this scenario
would be (100 ppmy/2.5 ppm) * 9.55 lbs/hr = 382.0 Ibs/hr.  CO emissions under these conditions would
be expected to be the same as those calculated for Scenario 1.

As the maximum hourly emissions under each scenario are expected to be the same, the maximum
modeled NO; and CO impact will occur under the turbine operating conditions that are least favorable for
dispersion. As shown in the turbine screening analysis, these conditions are expected to occur under hot
(94 degrees F) temperature conditions without chilling (Case 12).

An ISC_OLM modeling analysis using a NO, emission rate of 48.132 g/s (382.0 lb/hr) and the
appropriate stack parameters indicates that the maximum modeled one-hour NO; impact during
commissioning is 121 pg/m®. This is lower than the maximum modeled one-hour NO, impact from the
facility as a whole, as shown in Table 8.1-19. With the maximum background NO; one-hour
concentration of 207 pg/m’, the maximum total impact would be 328 pg/m’, which is well below the state
one-hour NO, standard of 470 pg/m’. Modeling of turbine commissioning for CO emissions was not
done, as the CO startup emissions of 902 Ib/hr under the same load case (Case 12) were evaluated
elsewhere and would produce higher impacts since the emissions are also higher.
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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 concentrations have already been presented in earlier tables. The maximum background
ambient concentrations are listed in the following text and tables.

The BAAQMD monitors ambient air quality concentrations at several sites within the regional vicinity of
the proposed plant site.

Table 8.1-26 presents the maximum established background concentrations used in the impacts analysis
as derived from data collected at the following monitoring sites. Data on the specific monitoring sites is
as follows:

Fremont-Chapel Way Station: ID# 6000336
e Ozone 1976-Present
¢ Carbon Monoxide 1971-Present
o Nitrogen Dioxide 1974-Present
e PMI10 1989-Present
o Lead 1993-1999

Hayward-La Mesa Station: ID# 6000337
e Ozone 1977-Present

San Leandro-County Hospital Station: ID# 6000343
e  Ozone 1990-Present
e PMI10 1990-1998

San Francisco-Arkansas Street Station: ID# 9000306
e Sulfur Dioxide 1986—Present

Maximum ground-level impacts due to operation of RCEC are shown together with the ambient air
quality standards in Table 8.1-27. Using the conservative assumptions described earlier, the results
indicate that RCEC will not cause or contribute to violations of any state or federal air quality standards,
with the exception of the state PM,o standard. For this pollutant, existing concentrations already exceed
the state standard.
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Table 8.1-26. Maximum background concentrations g1998-20002.

Pollutant Averaging Time 1998 1999 2000
Fremont-Chapel Way:
.NO, pphm 1-Hour 10 11 8
Annual 2.0 2.2 1.8
PM;pug/m3 24-Hour 63 88 50
Annual (AAM)* 21.8 24.3 18.4
Annual (AGM)" 20.1 21.9 17.9
CO ppm 1-Hour 5.1 56 3.6
8-Hour 2.8 3.1 2.4
Fremont-Chapel Way, San Leandro-County Hospital, Hayward-La Mesa:
Ozone ppm Max 1-Hour 12 13 11
3 Station Max
1-Hour Avg 11 12 .10
San Francisco-Arkansas St.:
SO, ppm 1-Hour .04 .03 .02
24-hour 005 007 .006
Annual 001 002 002
Notes:

?Annual Arithmetic Mean
®Annual Geometric Mean

Table 8.1-27. Modeled maximum Ero'!ect imEacts.

. Maximum Total State Federal
Pollutant Av$|i':19emg Facility In;pact Bafp?/:a";"d Impac3t Standasrd Standaard
(ug/m°) (ug/m°) (ng/m°) (ng/m°)
NO, 1-hour 169.0¢ 206.8 376 470 -
Annual 0.36 415 42 - 100
SO, 1-hour 20.15 104.8 125 650 -
3-hour 3.67 52 56 - 1300
24-hour 0.35 18.4 19 109 365
Annual 0.02 53 53 - 80
CO 1-hour 1230.6 6440 7671 23,000 40,000
8-hour 230.1 3617 3847 10,000 10,000
PM,o” 24-hour 3.78 88 92 50 150
Annual® 0.22 24.3 24.5 30 -
Annual® 0.22 21.9 22.1 - 50
Notes:
*Including cooling tower
®Annual Arithmetic Mean
‘Annual Geometric Mean

*Worst-case one-hour NO, impacts are dominated by the Diesel fire pump and emergency generator, which will be operated for testing
purposes for up to one hour per week. Worst-case hourly average NO; impacts during other periods will be only 18.9 pg/m’
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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 pollutants have not exceeded the National Ambient Air Quality Standards (NAAQS). For
the purposes of determining applicability of the PSD program requirements, the following regulatory
procedure is used.

e RCEC emissions are evaluated to determine whether the potential increase in emissions will be
significant. Because this facility is a new major facility, the level of emissions that requires an
analysis of ambient impacts is determined on a pollutant-specific basis. The emissions increases
are those that will result from the proposed new equipment. For new facilities that include large
gas turbines with fired HRSGs, USEPA considers a potential increase of 100 tons per year of any
of the criteria pollutants to be significant. In this specific case, RCEC is considered a new major
source. Potential emissions increases are compared with the levels considered significant for new

sources in Table 8.1-28.

Table 8.1-28. ComEarison of emissions increase with PSD significance emissions levels.

Significant Emission

Emissions I

l,

Pollutant (tons per year) Levels Significant?

(tons per year)

NO, 134.6 40 yes
SO, 124 40 no
POC 28.5 40 no
CcO 610.2 100 yes
PM,,* 86.3 15 no

aIncluding cooling tower.

e If an ambient impact analysis is required, the analysis is first used to determine if the impact
levels are significant. The determination of significance is based on whether the impacts exceed
established significance levels (BAAQMD Rule 2.2-233) shown in Table 8.1.29. If the
significance levels are not exceeded, no further analysis is required.

Table 8.1-29. BAAQMD PS_D_ levels of significance.

. . Significant Impact Maximum Allowable
Pollutant Averaging Time Levels Increments

NO, 1-Hour 19 pg/m’ N/A®

Annual 1 pg/m’ 25 pg/m’

SO, 3-hour 25 ng/m’ 512 pg/m’

24-Hour 5 pg/m’ 91 pg/m’

Annual 1 pg/m3 20 pg/m’
co 1-Hour 2000 pg/m’ N/A
8-Hour 500 pg/m’ N/A

PM,, 24-Hour 5 pg/m’ 30 pg/m’

Annual 1 pg/m’ 17 pg/m’

“The significance level for 1-hour average NO; ia a BAAQMD level only.
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o If the significance levels are exceeded, an analysis is required to demonstrate that the allowable
increments will not be exceeded, on a pollutant-specific basis. Increments are the maximum
increases in concentration that are allowed to occur above the baseline concentration. These PSD
increments are also shown in Table 8.1-29.

Table 8.1-28 shows that RCEC will be a major new source of NO, and CO. Emissions of SO,, PM, and
POC from RCEC will be below the 100 ton per year major new source threshold. However, since RCEC
is considered major for at least one criteria pollutant, PSD review is required for the entire facility.

The maximum modeled impacts from RCEC are compared with the significance levels in Table 8.1-30
below. These comparisons show that RCEC exceeds the BAAQMD 1-hour average NO, significance
level. Since no federal NO, standards or PSD increments exist for one-hour NO; concentrations, no
multi-source modeling analyses were performed. '

Table 8.1-30. Comparison of maximum modeled impacts and PSD significance thresholds.

Maximum Significance
Pollutant Averaging Time Modeled Impacts Threshold Significant?
(Hg/m?) (ng/m’)
NO; 1-Hour 169 19 yes
Annual 0.36 1 no
SO, 3-Hour 3.67 25 no
24-Hour 0.35 5 no
Annual 002 1 no
(6(0) 1-Hour 1230.6 2000 no
8-Hour 230.1 500 no
PM,¢* 24-Hour 3.78 5 no
Annual 0.22 1 no

*Including cooling tower.

8.1.5.2 Screening Health Risk Assessment

The screening health risk assessment (SHRA) was conducted to determine expected impacts on public
health of the noncriteria pollutant emissions from the facility. The SHRA was conducted in accordance
with the CAPCOA Air Toxics “Hot Spots’ Program Revised 1992, Risk Assessment Guidelines”
(October 1993) and the Bay Area Air Quality Management District “Risk Management Procedure” Policy
(May 1991). The SHRA estimated the offsite cancer risk at the maximum impact receptor (MIR)
location. If impacts at the MIR are below the significance thresholds with respect to cancer risk and acute
and chronic health effects, then the impacts at all other identified receptors will also be insignificant. The
CARB/OEHHA Health Risk Assessment computer program was used to evaluate multipathway exposure
to toxic substances. Because of the conservatism (overprediction) built into the established risk analysis
methodology, the actual risks will be lower than those calculated.

A health risk assessment requires the following information:

o  Unit risk factors (or carcinogenic potency values) for any carcinogenic substances that may be
emitted

e Noncancer Reference Exposure levels (RELs) for determining non-carcinogenic health impacts
¢ Annual average and maximum one-hour emission rates for each substance of concern

e The modeled maximum offsite concentration of each of the pollutants emitted
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Pollutant-specific unit risk factors are the estimated probability of a person contracting cancer as a result
of constant exposure to an ambient concentration of 1 pg/m3 over a 70-year lifetime. The SHRA uses
unit risk factors specified by the California Office of Environmental Health Hazard Assessment
(OEHHA). The cancer risk for each pollutant emitted is the product of the unit risk factor and the
modeled concentration. All of the pollutant cancer risks are assumed to be additive.

An evaluation of the potential noncancer health effects from long-term (chronic) and short-term (acute)
exposures has also been included in the SHRA. Many of the carcinogenic compounds are also associated
with noncancer health effects and are therefore included in the determination of both cancer and
noncancer effects. RELs are used as indicators of potential adverse health effects. RELs are generally
based on the most sensitive adverse health effect reported and are designed to protect the most sensitive
individuals. However, exceeding the REL does not automatically indicate a health impact. The OEHHA
reference exposure levels were used to determine any adverse health effects from noncarcinogenic
compounds. A hazard index for each noncancer pollutant is then determined by the ratio of the pollutant
annual average concentration to its respective REL for a chronic evaluation. Each of the individual
indices are summed to determine the overall hazard index for the project. Because noncancer compounds
do not target the same system or organ, this sum is considered conservative. The same procedure is used
for the acute evaluation.

RCEC SHRA results are compared with the established risk management procedures for the
determination of acceptability. The established risk management criteria include those listed below.

o If the potential increased cancer risk is less than one in one million, the facility risk is considered
not significant.

o If the potential increased cancer risk is greater than one in one million but less than ten in a
million and Toxics-Best Available Control Technology (TBACT) has been applied to reduce
risks, the facility risk is considered acceptable.

¢ If the potential increased cancer risk is greater than ten in one million and there are mitigating
circumstances that, in the judgment of a regulatory agency, outweigh the risk, the risk is
considered acceptable.

¢ For noncancer effects, total hazard indices of one or less are considered not significant.
e For a hazard index greater than one, OEHHA and the reviewing agency conduct a more refined
review of the analysis and determine whether the impact is acceptable.

The SHRA includes the noncriteria pollutants listed above in Table 8.1-20. The receptor grid described
earlier for criteria pollutant modeling was used for the SHRA. Receptors were also placed at each
sensitive receptor identified in Appendix 8.1D, Table 8.1D-1 (Parts 1 and 2) and shown in Figure 8.9-2.

The SHRA results for RCEC are presented in Table 8.1-31, and the detailed calculations are provided in
Appendix 8.1D.

Table 8.1-31. Screeninﬂlealth risk assessment results.

Cancer Risk at Maximum Impact Receptor 0.174 in one million
Total Cancer Burden 0.043

Acute Inhalation Hazard Index <0.246

Chronic Inhalation Hazard Index <0.0216

Chronic Noninhalation Exposure NoValue Calculated
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The screening HRA results indicate that the acute and chronic hazard indices are well below 1.0, and are
therefore not significant. The maximum chronic noninhalation exposure was not established due to the
lack of REL data for the specified substances and is therefore considered insignificant. The cancer
burden is also well below 1.0. The cancer risk to a maximally exposed individual at the maximum impact
receptor location is 0.174 in one million, well below the 1 in one million level. The screening HRA
results indicate that, overall, RCEC will not pose a significant health risk.

8.1.5.3 Visibility Screening Analysis

CALPUFF Modeling System

A screening mode of the CALPUFF modeling system was run for the proposed project in order to
calculate potential impacts to Point Reyes National Seashore and Pinnacles National Monument, both
managed by the National Park Service. The modeling analysis focused on the potential visibility impacts
to protected areas in the vicinity of the project.

The modeling followed screening guidance as provided by the Interagency Workgroup on Air Quality
Modeling (IWAQM) Phase 2 Summary Report. The modeling procedures also incorporate comments
provided by the Federal Land Managers’ Air Quality Related Values workgroup (FLAG) Phase I report
(December 2000).

The screening mode of the CALPUFF modeling system requires hourly, single station meteorological
data as input, both surface and upper air. Based on the guidance contained in the IWAQM Phase 2
Summary Report, CALPUFF was used in a screening mode, which required five years of single station
meteorology. Five years of surface and upper air data were obtained for San Francisco surface and
Oakland upper air (1986-1990). The surface data was in SAMSON format.

The PCRAMMET meteorological preprocessor, as recommended by the IWAQM Phase 2 Report, was
used to process the surface, precipitation, and upper air data. PCRAMMET requires complete data sets of
the following variables: wind speed, wind direction, temperature, ceiling height, opaque cloud cover or
total cloud cover, surface pressure, relative humidity, and precipitation type. The five years of upper air
data includes twice-daily mixing heights.

PCRAMMET was run with wet deposition options as required in the Phase 2 Report. As such, the
following domain averaged variables are required and were based on values expected in the modeling
region:

e Precipitation data

e  Minimum Obukhov length = 2 meters

o Surface roughness length = 0.25 meters (at both measurement and application site)

e Noon time albedo = 0.15

e Bowen ratio = 0.1

¢ Fraction of net radiation absorbed by ground = 0.15

e Anthropogenic heat flux = 57 W/m®
Five years of data was preprocessed with PCRAMMET, which was then used as input into CALPUFF.

CALPUFF also reqﬁires domain averaged background ozone (O;) and ammonia (NH;) concentrations for
the Mesopuff II chemistry algorithm. For Os, a domain-averaged value of 4 ppb was used, which was
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based on background O; data collected in the project region by the Bay Area Air Quality Monitoring
District. For NH;, a domain average value of 10.0 ppb was selected and was based on guidance in the
IWAQM Phase 2 Report .

CALPUFF Model Options

A CALPUEFF control file was generated that included IWAQM recommended defaults for the model
options. This included rural dispersion coefficients, default wind speed profile exponents, and default
vertical potential temperature gradient. Model options are listed in the CALPUFF model output, which is
included on compact disk. A brief summary of the options used in the modeling analysis are listed below:

¢ Number of X grid cells =2

e Number of Y grid cells =2

e Number of vertical layers = 2

e Grid spacing = 210 km

e Cell face heights = 0 and 5000 meters

e  Minimum mixing height = 50 meters

e  Maximum mixing height = 5000 meters (based on observational data)
¢ Minimum wind speed allowed for non-calm conditions = 0.5 m/s
e Vertical distribution used in the near field = gaussian

e Terrain adjustment method = partial plume path adjustment

e No puff splitting allowed

e Chemical mechanism = Mesopuff Il

e Wet and dry removal modeled

e Dispersion coefficients = PG dispersion coefficients

e PG sigma-y and z not adjusted for roughness

e Partial plume penetration of elevated inversion allowed

e Lateral turbulence not used
The computational grid extended 50 kilometers beyond the furthest receptor point.

Receptors were placed in three polar receptor rings surrounding the proposed modification. The radius
was set equal to the distance from the source to the Point Reyes National Seashore, and similarly for
Pinnacles National Monument. The receptors were spaced at one-degree intervals (360 receptors per
receptor ring). The closest receptor ring was placed at a distance where it extends through the portion of
the Class I area located closest to the proposed project. The middle receptor ring was placed at a distance
where it extends through the central portion of the Class I area. The farthest receptor ring was placed at a
distance where it extends through the most distant portion of the Class I area. A single elevation value
was assigned to all receptors on a given ring. The selected elevation value was based on the average
elevation of the arc length that extended into the Class I Area.

Following the IWAQM screening method, the maximum concentration for each pollutant, for each
distance averaging time modeled was selected for comparison with the appropriate AQRV.
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To assess visibility impacts at Point Reyes and Pinnacles, Flag Phase I report guidance was followed to
determine the background visual range on a season by season basis. The allowable level of acceptable
change (LAC) to extinction is 5 percent.

Emissions

As stated earlier, the combustion sources at the proposed project will utilize advanced NOy control
technology and natural gas fuel to achieve very low emission rates. Emissions from the project include
NOy, SO,, and PM,,, all of which have the potential to interfere with visibility. Emissions used in the
ISCST3 modeling analysis of visibility impacts are the same as those used for the criteria pollutant
modeling analysis. The parameters modeled for the visibility impacts assume that the particulate nitrate
(NO:3-) is in the form of ammonium nitrate (NH4NO;) and that particulate sulfate (SOy) is in the form of
ammonium sulfate ((NH4)2SO,). The visibility calculation is based on the ambient concentrations of
NH,NO;, (NH4)2S0,, and PM,, along with a monthly relative humidity adjustment factor.

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 or Pinnacles.

To calculate extinction coefficients, the following general equation was used:

bext = bSN *f(RH) + bdry

where:
Dext = particle scattering coefficient
bsv = 3[(NH4)2SOy) + (NHJNO3)]
bdry = bCoarse

The quantities in brackets are the masses expressed in pg/m’ and can further be broken down into the
following equations:

bvos = 3[1.29(NO3)AARH)]
bine = 06[PM10]

Using the above equations to calculate the extinction coefficients and correcting for ARH) except for by,
which is not corrected), Table 8.1-32 summarizes the maximum extinction coefficients for each year for
each pollutant and the total extinction.

Table 8.1-32. Maximum modeled impacts in protected areas.

24-hour Average
bros bsos Diine s oo Percent Change
Class | Area (Mm-1) (Mm-1) (Mm-1) Visibility .Impact in Extinction
(Mm-1)
Point Reyes 0.502 0.018 0.10 0.619 3.67%
Pinnacles 0.293 0.014 0.057 0.364 2.20%

Thus, during operation of the proposed project, potential visibility impacts to Point Reyes National
Seashore and Pinnacles National Monument will be less than the 5 percent level of acceptable change.

Russell City Energy Center AFC, Vol. | 8.1-42 Air Quality



8.1.5.4 Construction Impacts Analysis

Emissions due to the construction phase of the project have been estimated, including an assessment of
emissions from vehicle and equipment exhaust and the fugitive dust generated from material handling. A
dispersion modeling analysis was conducted based on these emissions. A detailed analysis of the
emissions and ambient impacts is included in Appendix 8.1E. With the exception of the maximum
modeled one-hour NO, and 24-hour PM,, concentrations, the results of the analysis indicate that the
maximum construction impacts will be below the state and federal standards for all the criteria pollutants
emitted. Exclusion of the background values results in construction impacts which will not exceed state
and federal air quality standards. The best available emission control techniques will be used. The RCEC
construction site impacts are not unusual in comparison to most construction sites; construction sites that
use good dust suppression techniques and low-emitting vehicles typically do not cause violations of air
quality standards.

8.1.6 Consistency with Laws, Ordinances, Regulations and Standards
8.1.6.1 Consistency with Federal Requirements

The Bay Area Air Quality Management District (District) has been delegated authority by the USEPA to
implement and enforce most federal requirements that are applicable to the RCEC, including the new
source performance standards and PSD review for all pollutants. Compliance with the District
regulations ensures compliance and consistency with the corresponding federal requirements as well.
RCEC will also be required to comply with the Federal Acid Rain requirements (Title IV). Since the
District has received delegation for implementing Title IV through its Title V permit program, the RCEC
will secure a District Title V permit that imposes the necessary requirements for compliance with the Title
IV Acid Rain provisions.

8.1.6.2 Consistency with State Requirements

State law sets up local air pollution control districts and air quality management districts with the
principal responsibility for regulating emissions from stationary sources. As discussed above, the RCEC
is under the local jurisdiction of the District, and compliance with District regulations will ensure
compliance with state air quality requirements.

8.1.6.3 Consistency with Local Requirements: Bay Area Air Quality Management District
(District)

The District has been delegated responsibility for implementing local, state, and federal air quality
regulations in the nine counties surrounding the Bay Area. The RCEC is subject to District regulations
that apply to new sources of emissions, to the prohibitory regulations that specify emission standards for
individual equipment categories, and to the requirements for evaluation of impacts from toxic air
pollutants. The following sections include the evaluation of facility compliance with the applicable
District requirements.

Under the regulations that govern new sources of emissions, the RCEC is required to secure a
preconstruction Determination of Compliance from the District (Regulation 2, Rule 3), as well as
demonstrate continued compliance with regulatory limits when RCEC becomes operational. The
preconstruction review includes demonstrating that RCEC will use best available control technology
(BACT) and will provide any necessary emission offsets.

Applicable BACT levels are shown in Table 8.1-33, along with anticipated potential facility emissions.
BAAQMD Rule 2-2-301 requires the RCEC to apply BACT for emissions of NO,, POC, SOy, CO and
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PM;, (criteria pollutants) in excess of 10.0 pounds per highest day. Rule 2.2-301.2 imposes BACT for
emissions of lead, asbestos, beryllium, mercury, fluorides, sulfuric acid mist, hydrogen sulfide, total
reduced sulfur, and reduced sulfur compounds when emitted in excess of specified amounts. RCEC will
not emit any of these latter pollutants in detectable quantities; therefore, Rule 2-2-301.2 is not applicable
to RCEC. As shown in the table, BACT is required for NO,, POC, SO,, CO, and PM,y. The calculation
of facility emissions was discussed in AFC Section 8.1.5.1.

Table 8.1-33. Facility Best Available Control Technology (BACT) requirements.

. Facility Emission Level .

Pollutant Applicability Level ty(lb siday) BACT Required
Criteria Pollutants: District Regulation 2-2-301.1
POC 10 Ibs/day 234.3 yes
NPOC 10 1bs/day - no
NO, 10 Ibs/day 1445.7 yes
SO, 10 Ibs/day 67.7 yes
PM,y 10 Ibs/day 526.4* yes
CcO 10 1bs/day 8022.2 yes
Noncriteria Pollutants: District Regulation 2-2-301.2
Lead 3.2 Ibs/day Neg no
Asbestos 0.04 1bs/day Neg no
Beryllium 0.002 1bs/day Neg no
Mercury 0.5 Ibs/day Neg no
Fluorides 16 lbs/day Neg no
Sulfuric Acid Mist 38 Ibs/day Neg no
Hydrogen Sulfide 55 lbs/day . Neg no
Total Reduced 55 Ibs/day Neg no
Sulfur
Reduced Sulfur 55 Ibs/day Neg no
Compounds

*Including cooling tower.

BACT for the applicable pollutants was determined by reviewing the District BACT Guidelines Manual,
the South Coast Air Quality Management District BACT Guidelines Manual, the most RCECent
Compilation of California BACT Determinations, CAPCOA (2nd Ed., November 1993) and USEPA’s
BACT/LAER Clearinghouse. A summary of the review is provided in Appendix 8.1F. For the gas
turbines and duct burners, the District considers BACT to be the most stringent level of demonstrated
emission control that is feasible. RCEC will use the BACT measures discussed below.

As a BACT measure, RCEC will limit the fuels burned at RCEC to natural gas, a clean burning fuel.
Liquid fuels will not be fired at RCEC except in the emergency Diesel fire pump. Burning of liquid fuels
in the gas turbine combustors, duct burners, and emergency generator would result in greater criteria
pollutant emissions than if the units burned only gaseous fuels. This measure acts to minimize the
formation of all criteria air pollutants.

BACT for NO, emissions will be the use of low NO, emitting equipment and add-on controls. RCEC has
selected a gas turbine equipped with dry, low NO, combustors. The gas turbine dry, low NO, combustors
will generate a maximum of 25 ppmvd NOy, corrected to 15 percent O, at loads and above 70 % of base
load. In addition, RCEC will use a selective catalytic reduction (SCR) system to further reduce NO,
emissions to 2.5 ppmvd NO,, corrected to 15 percent O, (3-hour average). The District BACT guidelines
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indicate that BACT from large gas turbines (>23 MMBtu/hr heat input) is an exhaust concentration not to
exceed 5 ppmvd NO;, corrected to 15 percent O,; therefore, RCEC will meet the necessary BACT
requirements for NO,. The duct burner will also be exhausted to the SCR system; therefore, BACT for
the duct burner is also the stringent 2.5 ppmvd NOy level, corrected to 15 percent O,. The District BACT
Guideline determination for NOy from gas turbines is shown in Appendix 8.1F.

BACT for CO emissions will be achieved by use of gas turbines equipped with dry, low NO, combustors
and the use of duct burners with similarly low CO production characteristics. Dry, low NO, combustors
emit low levels of combustion CO while still maintaining low NO, formation. RCEC has specified a CO
limit of 6 ppmvd, corrected to 15 percent O,, for all load conditions down to approximately 70% of base
load, or 1,700 MMBtu/hr heat release in each combustion turbine. The duct burner CO emission rate is
0.10 pounds CO per million Btu heat input. While the District has previously determined that BACT for
gas turbines is 6 ppm CO, corrected to 15 percent oxygen, recent source test and CEM data from the
Crockett Cogeneration Facility, which utilizes an oxidation catalyst to control CO emissions, show that
the 6 ppm level cannot be achieved without excursions above that limit under certain operating
conditions. The District BACT guidelines indicate that BACT from large gas turbines (>23 MMBtu/hr
heat input) is 10 ppmvd CO, corrected to 15 percent O,. CO emissions from the RCEC HRSG stacks will
meet the District BACT requirements. The CO emission rate from the gas turbines and duct burners, as
measured at the HRSG exhaust stacks, will not exceed 6 ppmvd, corrected to 15 percent O, during base
load, durct firing, and power augmentation operations. CO emissions will be higher during turbine
startups. A review of recent BACT determinations for CO from gas turbines is provided in Appendix
8.1F.

BACT for POC emissions will be achieved by use of the gas turbine dry, low NO, combustors and the use
of duct burners with similarly low POC production characteristics. As in the case of CO emission
formation, dry, low NO, combustors use air to fuel ratios that result in low combustion POC while still
maintaining low NOy levels. The duct burner POC emission rate is 0.02 1bssyMMBtu heat input. BACT
for POC emissions from combustion devices has historically been the use of best combustion practices.
With the use of the dry, low NO, combustors and advanced duct burner design, POC emissions leaving
the HRSG stacks will not exceed 1.0 ppmvd, corrected to 15 percent oxygen. This level of emissions
meets the BACT requirements for POC without the use of a CO catalyst.

BACT for PM,q is best combustion practices and the use of gaseous fuels. As mentioned, use of clean
burning natural gas fuel will result in minimal particulate emissions.

SO, emissions will be kept at a minimum by firing natural gas.

Emissions Offsetting

In addition to the BACT requirements, District regulation 2-2-302 requires RCEC to provide full
emission offsets (Emissions Reduction Credits, or ERCs) when emissions exceed specified levels on a
pollutant-specific basis. As shown in Table 8.1-34, RCEC will be required to provide emission offsets for
NOy and POC emissions.

Table 8.1-34. BAAQMD offset requirements and RCEC emissions.

Pollutant lé?:ﬁlilt;asbilzee IIErI:;IrsesaI:: RCEC Emission Rate = Regulation R(Zgziert: d
POC 50 tpy Any increase 28.5 tpy 2-2-302 yes
NO, 50 tpy Any increase 134.6 tpy 2-2-302 yes
PM;o 100 tpy 1 tpy Net increase 86.3 tpy* 2-2-303 no
SO, 100 tpy 1 tpy Net increase 12.4 tpy 2-2-303 no

*Including cooling tower.
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Section 2-302 requires POC and NOy emission reduction credits to be provided at an offset ratio of
1.15:1. Because both POC and NO; contribute to the Bay Area Basin ozone levels, Section 2-302.1
allows emission reduction credits of NOy to be used to offset increased emissions of POC, at the required
offset ratio of 1.15:1; likewise, Section 2-302.2 allows the use of POC emission reduction credits for NO,
emissions, at the 1.15:1 offset ratio.

Section 2-303 requires emissions offsets for emissions increases at facilities that emit more than 100 tpy
of SO, and PM,,. As facility emissions of SO, and PM,, will be below 100 tpy, SO, and PM;, offsets are
not required.

Sections 2-304 and 2-305 impose emissions offset requirements, or require project denial, if SO,, NO,,
PM;, or CO air quality modeling results indicate emissions will interfere with the attainment or
maintenance of the applicable ambient air quality standards or will exceed PSD increments. For many of
the pollutants and averaging periods, District regulations do not require RCEC to conduct these analyses,
since the modeled impacts of the proposed facility are not significant under District rules. However,
modeling for these pollutants has been conducted to satisfy CEC requirements. The modeling analyses
show that facility emissions will not interfere with the attainment or maintenance of the applicable air
quality standards.

Emissions offset requirements for NOy and POC are shown in Table 8.1-35 below. Sufficient offsets
have been purchased by Calpine/Bechtel. The information in the Appendix includes:

e Ownership of emission offset sources

¢ Emission reduction credits granted by the District that have been determined to meet the
District’s requirements for bankable offsets.

Table 8.1-35. Facility offset requirements.
Emissions : . .
Pollutant (tons/yr) Required Offset Ratio Required Offsets (tons/yr)
NO, 134.6 1.15:1.0 154.8
POC 28.5 1.0:1.0 28.5

A current listing of deposits in the offset bank is included in Appendix 8.1G. Calpine/Bechtel has been in
contact with the owners of facilities that have registered emission reduction credits in the offset bank, and
will submit to the CEC a confidential list of potential suppliers, as well as dates of contact and persons
contacted, under separate cover. Because of the highly competitive nature of the offset market,
confidential treatment of this contact list is being sought at this stage of the negotiations with the various
owners.

As discussed in AFC Section 5.1.2, Regulatory Setting, the BAAQMD PSD program requirements apply
on a pollutant-specific basis to:

e A new major facility that will emit 100 tpy or more, if it is one of the PSD source categories in
the federal Clean Air Act, or a new facility that will emit 250 tpy or more; or v

e A facility that emits 100 tpy or more, with net emissions increases since the applicable PSD
baseline date that exceed the modeling threshold levels shown in Table 8.1-36.
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Table 8.1-36. BAAQMD PSD reguirements aEEIicabIe to 100 tpy fossil fuel fired power Elants.

PSD Facility Modeling - . Applicable
Pollutant Applicability Threshold E;?:::;‘:‘ s z'::::::g District
Level Level Regulation
NO, 100 tpy 100 tpy 134.6 tpy yes 2-2-304.2
SO, 100 tpy 100 tpy 12.4 tpy no 2-2-304.2
PM,;¢° 100 tpy 100 tpy 86.3 tpy no 2-2-304.3
CO 100 tpy 100 tpy 610.2 tpy yes 2-2-305.1
POC 100 tpy not required - - -

*All particulate matter from RCEC is assumed to be emitted as PM;o. Includes cooling tower.

RCEC is a new major source as defined by BAAQMD regulations. Therefore, it is subject to the USEPA
and District PSD regulations. The District modeling threshold requirements and their applicability to
RCEC are shown in Table 8.1-37. The required modelmg analysis was carried out and the results
presented in Section 8.1.5.1.2.

As discussed below, the specific District Regulation 2, Rule 2 criteria for conducting modeling analyses
have been met.

Rule 2-2-414.1 requires that the modeling be conducted with appropriate meteorological and topographic
data necessary to estimate impacts. The RCEC modeling analyses used District-approved U.S.
Geological Service topographic data for the surrounding area and District-approved weather data gathered
from the Union City meteorological monitoring station approximately 4.2 miles southeast from the
project site. As discussed above, the meteorological data meet the requirements of USEPA guidance.

Rule 2-2-304 and 2-2-412.2 require a demonstration that emission increases subject to the PSD program
not interfere with the attainment or maintenance of any State or national ambient air quality standards for
each applicable pollutant, unless adequate emissions offsets are provided. As shown in Table 8.1-30,
RCEC will exceed only the BAAQMD PSD one-hour significance level for NO,. There are no
corresponding federal significance levels. In addition, offsets will be provided for increases in NOx and
POC emissions. Therefore, project impacts on state and federal ambient air quality standards are not
considered significant. Additionally, the modeling analysis results do not show an exceedance of State or
national ambient air quality standards, with the exception of the state 24-hour average PM,, standard,
which is already being exceeded. The modeling analysis is discussed in detail in Section 8.1.5.1.2.

For an application that triggers PSD modeling requirements, Rules 2-2-211 and 2-2-413.3 require that
ambient monitoring data be gathered for one year preceding the submittal of a complete application, or a
District-approved representative time period. However, if the air quality impacts of RCEC do not exceed
the specified de minimis levels on a pollutant-specific basis, RCEC is exempted from the preconstruction
monitoring requirement. The air quality impacts of RCEC’s NO,, CO, SO, and PM;, emissions were
below their respective de minimis levels, as shown in Table 8.1-23, and therefore the exemption applies to
the proposed project. The District-operated ambient monitoring stations in San Leandro, Hayward,
Fremont, and San Francisco are representative of existing air quality in the vicinity of the project, and
were used to determine existing ambient concentrations.

Rule 2-2-308 requires applicants to demonstrate that emissions from a project located within 10 km (6.2
miles) of a Class I area will not cause or contribute to the exceedance of any national ambient air quality
standard or any applicable Class I PSD increment. Because the nearest Class I areas, Point Reyes
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National Seashore and Pinnacles National Park, are over 80 km from RCEC, this section is not applicable
to the proposed facility.

Rule 2-2-417 requires an applicant for a permit subject to a PSD air quality analysis to provide additional
analysis of the impact of the facility on visibility, soils and vegetation. The visibility analysis is provided
in Section 8.1.5.3. The soils and vegetation analyses are provided in Sections 8.9, 8.2 and 8.4 of the
AFC.

Rule 2-2-306 is also not applicable to RCEC. This section requires modeling analyses for specific
noncriteria pollutants (lead, asbestos, beryllium, mercury, fluorides, sulfuric acid mist, hydrogen sulfide,
total reduced sulfur and reduced sulfur compounds) if they are emitted in significant quantities and if the
facility emits more than 100 tons per year of any criteria pollutant. As RCEC will not emit significant
quantities of the specific noncriteria pollutants, a noncriteria pollutant modeling analysis under this
section is not required. However, a screening health risk assessment has been conducted for potential
emissions of toxic air contaminants. The analysis methodology and results are discussed in Section
8.1.5.2.

Rule 2-2-418 requires the use of Good Engineering Practices (GEP) stack height. Conformance with the
GEP stack height requirement was demonstrated in the modeling analysis conducted for RCEC.

Regulation 2, Rule 6, Major Facility Review (Title V permit program), applies to facilities that emit
greater than 100 tons per year on a pollutant-specific basis. Under the Title V permit program, RCEC
will be required to file an application for an operating permit within 12 months of facility startup. The
Phase II acid rain requirements will also apply to RCEC. As a Phase Il Acid Rain facility, RCEC will be
required to provide sufficient allowances for every ton of SO, emitted during a calendar year. RCEC will
obtain any necessary allowances on the current open trade market. RCEC will also be required to install
and operate continuous monitoring systems; District enforcement of its rules will ensure installation of
these systems.

The general prohibitory rules of the District applicable to RCEC and the determination of compliance
follow.

Regulation 1-301 addresses Public Nuisance. RCEC will emit insignificant quantities of odorous or
visible substances; therefore, RCEC will comply with this regulation.

Regulation 6 pertains to particulate matter and visible emissions. Any visible emissions from the project
will not be darker than No. 1 when compared to a Ringlemann Chart for any period(s) aggregating 3
minutes in any hour. Because RCEC will burn clean fuels, the opacity standard of not greater than 20
percent for a period or periods aggregating 3 minutes in any hour and the particulate emission
concentrations limit of 0.15 grains per standard cubic feet of exhaust gas volume will not be exceeded.

Regulation 7, Odorous Substances, is not applicable to RCEC. Gas turbine operations do not result in
odor complaints.

Regulation 9, Rule 1, Sulfur Dioxide, specifies an emission standard of less than 300 ppm SO,. Because
of the insignificant quantities of sulfur in natural gas, this limit will be achieved. In addition, the ambient
air quality modeling analysis discussed in Section 8.1.5.1.2 shows that ground-level concentrations of
SO, from RCEC will not result in ground-level concentrations in excess of 0.5 ppm continuously for 3
consecutive minutes or 0.25 ppm averaged over 60 consecutive minutes, or 0.05 ppm averaged over 24
hours.
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Regulation 9, Rule 2, pertains to hydrogen sulfide. RCEC is not expected to emit H,S.

Regulation 9, Rule 3, Nitrogen Oxides From Heat Transfer Operations, imposes a NO, limit of 125 ppm.
RCEC will easily comply with this rule.

Regulation 9, Rule 9, limits the emissions of nitrogen oxides from gas turbines during baseload operations
to less than 9 ppmv corrected to 15 percent O,. RCEC’s NOy level of 2.5 ppmvd, corrected to 15 percent
0,, will satisfy the requirements of this rule. In addition, the continuous emission monitoring (CEM)
system that RCEC will install will also satisfy the monitoring and recordkeeping requirements of this
rule.

Regulation 9, Rule 10, limits hexavalent chromium emissions from cooling towers. Chemicals containing
hexavalent chromium will not be used in the RCEC cooling tower; therefore, rule requirements will be
met.

District Regulation 10 (40 CFR 60 subpart GG) adopts by reference the federal New Source Performance
Standard (NSPS) for stationary gas turbines. This regulation requires monitoring of fuel; imposes limits
on the emissions of NO, and SO,; and requires source testing of stack emissions, process monitoring, and
data collection and recordkeeping. All of the BACT limits imposed on RCEC will be more stringent than
the requirements of the NSPS emission limits. Monitoring and recordkeeping requirements for BACT
will be more stringent than the requirements in this rule. RCEC will comply with the NSPS regulation.

A summary of the demonstration of compliance with applicable LORS is provided in Table 8.1-37.

A complete application for an “Authority to Construct” will be filed with the BAAQMD within 10
working days of the RCEC AFC filing.

8.1.7 Cumulative Air Quality Impacts Analysis
An analysis of potential cumulative air quality impacts that may result from RCEC and other reasonably
foreseeable projects is generally required only when project impacts are significant.

To ensure that potential cuamulative impacts of RCEC and other nearby projects are adequately
considered, a cumulative impacts analysis will be conducted in accordance with the protocol included as
Appendix 8.1H. This procedure is similar to that which will be used to evaluate increment consumption
for the project.
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8.1.8 Mitigation

While the BAAQMD regulations require facility emissions offsets to be provided on an annual
average basis, the CEC’s policy is to require mitigation of short-term impacts as well. The CEC asks
that adequate offsets be provided to mitigate annual emissions calculated based on reasonable worst-
case daily emissions. Maximum worst-case daily emissions are based on expected operation of
RCEQC, including the cooling tower, as presented in Table 8.1-19.

Maximum daily emisisons impacts are calculated based on the following assumptions regarding
operation of RCEC:
¢ One turbine has one hot startup (one hour) and 23 hours of full load operation.
e The second turbine has one cold startup (three hours) and 21 hours of full load operation.
e Each duct burner operates for 16 hours.
e Fire pump or emergency generator operates for one hour.
e Cooling tower operates for 24 hours.

Mitigation for annual emissions will be provided through the purchase of offsets. As discussed in
Section 8.1.5.3, sufficient offsets to fulfill this requirement have already been purchased by
Clapine/Bechtel. The applicant owns the offset credits required and has included a list in Appendix
8.1G (filed separately under a request for confidentiality). The applicant is also offsetting No, with
POCs at a 1:1 ratio.

Russell City Energy Center AFC, Vol. 1 8.1-53 Air Quality
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Figure 8.1-2. California predominant surface wind flow patterns, winter.
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Figure 8.1-6a. Union City wind rose (1990-1994), annual.
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Figure 8.1-6b. Union City wind rose (1990-1994), quarterly fall.
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Figure 8.1-6¢c. Union City wind rose (1990-1994), quarterly spring.
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Figure 8.1-6d. Union City wind rose (1990-1994), quarterly summer.
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Figure 8.1-6e. Union City wind rose (1990-1994), quarterly winter.




| NORTY

e —————
e ' -

"

e T
]

, !
, .
e i tea
* 1
'
'
'
'
'
'
'
Toemaan
1 ot
1
'
'
'
'
1
'
’ ¢ kel " =
4 : ] i
5 ’ ”~ '
. i\ m ]
‘
! ¢ i
4 ’ '
'

Chm

m " [ S
' .~

i

-

1 il
s myme—

Figure 8.1-6f. Union City stability rose (1990-1994), annual.
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