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‘@
May 24, 2001

Mr. William DeBoisblanc

Director, Permit Services

Bay Area Air Quality Management District
939 Ellis Street _

San Francisco, CA 94109

Subject:  Authority to Construct Permit Application for the Russell City Energy Center

Dear Mr. DeBoisblanc:

The Calpine Corporation and Bechtel Enterprises Holdings, Inc. (Calpine/Bechtel) is
submitting herewith two (2) applications to the BAAQMD for an Authority to Construct
and a Determination of Compliance. The proposed project, called the Russell City
Energy Center, is a nominal 600 MW power generating facility which will be located

. near the Johnson Landing area of the south-eastern shore of San Francisco Bay in

. Alameda County. The project will be a major new source, and is therefore subject to
District- requirements for air quality modeling analyses and emissions offsetting.
Calpine/Bechtel has also submitted air quality impact analyses to the California Energy
Commission (CEC) as part of its Application for Certification (AFC) for the proposed
project. Calpine/Bechtel has requested that the AFC be reviewed under the expedited
six-month CEC licensing process as set forth in Public Resources Code 25550.
Calpine/Bechtel therefore requests that the BAAQMD expedite its review of this
application on a schedule that will support the CEC’s expedited review. Also included
in the application are compact discs that contain all the information used in
the modeling analnys

) Smcerely
Calpme/Bechtel i oxnt: Develmeent

CALPINE/BECHTEL JOINT DEVELOPMENT
6700 KOLL CENTER PARKWAY, SUITE 200 "
" PLEASANTON, CALIFORNIA 94566 .
925-600-2000. 925-600-8926 (fax) ..



cc:

Neal Pospisil, Calpine Corporation

Andrea Grenier, Calpine Corporation

Jim Dunstan, Calpine/Bechtel Joint Development
Gregory Darvin, RTP
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INTRODUCTION.

Calpine Corporation and Bechtel Enterprises Holdings, Inc., intend to develop, construct, and
operate a merchant power plant near the Johnson Landing area on the south-eastern shore of
San Francisco Bay in Hayward, Alameda County. The proposed project, called the Russell
City Energy Center, will consist of two (2) natural gas-fired combustion turbine-generators
(CTs) with supplementary-fired heat recovery steam generators (HRSGs) and one steam
turbine-generator (STG), with a total nominal net generating capacity of 600 MW. The
combustion turbines are expected to be Siemens Westinghouse 501F machines. A 10-cell wet
cooling tower will also be installed to provide cooling water for the steam turbine condenser.

~ Additional auxiliary equipment will include a 660 kW natural gas fired emergency generator

and a 400 hp Diesel engine-driven fire pump.

The project will utilize advanced combustion controls to limit emissions of oxides of nitrogen
to 2.0 ppmv (annual basis), carbon monoxide to 6.0 ppmv, and precursor organic compounds to
1.0 ppmv. The controls will consist of a dry-low NOx combustor in each turbine, selective
catalytic reduction, and low-NOx burners in each HRSG. Good combustion practices will be
followed to limit emissions of carbon monoxide, particulate matter, and precursor organic
compounds.

The proposed project will be a major new source under Bay Area Air Quality Management

District (BAAQMD) regulations. As such, the project will be required to purchase emission
reduction credits for both oxides of nitrogen and precursor organic compounds.

Calpine/Bechtel has also submitted air quality impact analyses to the California Energy

Commission (CEC) as part of its Application for Certification (AFC) for the proposed project.
Calpine/Bechtel has requested that the AFC be reviewed under the expedited six-month CEC
licensing process as set forth in Public Resources Code 25550. Calpine/Bechtel therefore
requests that the BAAQMD expedite its review of this application on a schedule that will
support the CEC’s expedited review.

The modeling analysis included an analysis of pollutants for which emissions exceed the
Prevention of Significant Deterioration (PSD) significant emissions thresholds of BAAQMD
Regulations 2-2-304, 305, and 306 and the CEC requirements for evaluation of project air
quality impacts.
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BAAQMD PSD Significant Emissions
e Thresholds
' Cumulative
Pollutant Increase (tons/yr)
NOx 100
SO2 100
CO 100
PMio 100

. The project results in emissions that will exceed BAAQMD PSD significance emission
thresholds for oxides of nitrogen (NOx), carbon monoxide (CO), and fine particulate matter
(PMio). Emissions of sulfur dioxide (SO:) are below the significance levels. Emissions of
precursor organic compounds (POCs) are less than 40 tons per year.

Emissions from the proposed project are expected to exceed the BAAQMD thresholds defining
a major source for purposes of New Source Review (NSR). As part of the major source
permit application, an increment analysis and a cumulative impacts analysis will be performed.
‘Modeled ambient impacts are below the levels at which preconstruction monitoring is required.
" In addition, the project impacts are less than the PSD significance thresholds for all pollutants,
" with exception to the state 1-hour NO: significance level. The results of these analyses are
presented in detail in the following sections.

As part of a PSD application process and in accordance with the BAAQMD requirements
(“Permit Modeling Guidance,” April 2, 1996), a modeling protocol was submitted during the
month of May 2001. This modeling protocol outlined the proposed use of air dispersion
modeling techniques that were used to assess impacts from the proposed project. This
modeling included with this application followed modeling guidance provided by the U.S.
Environmental Protection Agency (USEPA) in its “Guideline on Air Quality Models”
(including supplements), the National Park Service’s “Permit Application Guidance for New
Air Pollution Sources” (Bunyak, 1993), the Federal Land Managers’ “Air Quality Related
Values Workgroup (FLAG) Draft Phase I Report” (October 1999), and the “Interagency
Workgroup on Air Quality Modeling (IWAQM) Phase II Recommendations” (1998), as well as
BAAQMD modeling guidance.
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Impacts from operation of the facility were compared to the following:

Air Quality Criteria NO: PMio CO SO
PSD Significant Impact Levels X X X X
PSD Monitoring Exemption Levels X X X X
PSD Increments X X X
Ambient Air Quality Standards X X X X
Class I and Class II Visibility X X X
Impacts to Soils and Vegetation X X X
" Class I Area Acid Deposition X X X
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SECTION 1.0
ENVIRONMENTAL SETTING

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 0.83 miles northeast of the proposed
project site. Figure 1 shows the project site and the immediate regional area.

Land Use

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.

The project is located in the City of Hayward in Alameda County, which is situated in the East
Bay Subregion of the San Francisco Bay Area in California. Alameda County encompasses
approximately 472,000 acres. Incorporated cities in Alameda County include Alameda,
Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, Livermore, Oakland, Piedmont,
Pleasanton, San Leandro, Union City, and Newark.

Regional land use is diverse, with portions of Alameda County including major urban centers.
For example, the City of Oakland has a population of approximately 399,900. San Leandro
has a population of 76,700, Fremont has a population of 203,600, and the unincorporated areas
~of Alameda County have a population of 134,800. San Jose, 27 miles south of the project site
in neighboring Santa Clara County, has a population of 909,100. Hayward had a population of
129,600 in 2000, which is increasing slightly every year (California Department of Finance
2001).

In 1995, approximately 26 percent of Alameda County’s land area was developed urban land
(e.g., residential, commercial, and industrial), compared to 14.7 percent for the Bay Area as a
whole. Other land uses draw upon the area’s close proximity to the San Francisco Bay,
including coastal ports and harbors (e.g., Port of Oakland), military uses, and salt production.
In the southern reaches of the county, a large salt production industry has developed. Large,
flat coastal areas are diked to allow seawater to enter and eventually evaporate, leaving salt.
Approximately 18 percent of the greater Bay Area is devoted to agricultural production. In
1997, the total value of agricultural production in Alameda County was $47.4 million, ranking
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44™ in the state. The top five crops, by value, were (wine) grapes ($10.39 million), (cut)
flowers ($9.32 million), trees and shrubs ($8.29 million), bedding plants ($6.46 million), and
cattle/calves ($5.66 million).

A significant portion of other undeveloped land in the region is designated protected open
space; this is particularly true in the East Bay. The USFWS administers the 21,500-acre Don
Edwards San Francisco Bay National Wildlife Refuge, located along the edge of the Bay to the
- south of Hayward. The Hayward Area Recreation District manages the 1,800-acre Hayward
Regional Shoreline wetland open space area, located one mile northwest of the project site.
Numerous community parks also contribute to the open space landscape.

The power plant site is located in the City of Hayward Industrial Corridor, across the street
from the City’s Water Pollution Control Facility (wastewater treatment plant), among heavy
and light industrial and office uses. Open land lies to the south of the project site, between the
project and State Route 92. RCEC is consistent with existing uses of neighboring properties,
such as the Water Pollution Control Facility, the Rohm & Haas chemical plant (located
approximately 2,000 feet away), and a multi-company trucking warehouse facility (located
immediately west). The Hayward Industrial Corridor stretches to the north for about 1.5 miles
to the Hayward Air terminal, and to the east for about the same distance. Large industrial
facilities in this direction include the Gillig bus manufacturing plant and Berkeley Farms dairy
processing facility. A variety of smaller warehousing and industrial businesses line Enterprise
Avenue, Whitesell, and Depot Road, the nearest streets. Depot Road contains unincorporated
County land that contains a number of automobile salvage yards.

The nearest residential uses to the project consist of an apartment complex located northeast
and approximately 0.83 miles from the proposed RCEC site, and a single-family dwelling
located on Depot Road east of Clawiter, about 0.82 miles away. The amount of housing
within a one-mile radius of the project is very small, and is confined to the Mt. Eden
residential area east of Industrial Boulevard. The southern portion of the project’s industrial
area has good freeway access via State Highway 92.

South of the project site is a vacant lot and, further south'is a stormwater retention pond that is
owned by the City of Hayward. This pond is used to regulate stormwater flow into marshlands
further south, including the Hayward Area Recreation District (HARD) marsh and a salt marsh
harvest mouse preserve that is located further south, along State Route 92. The HARD marsh
is a reclamation project, which involves the restoration of former salt evaporation ponds to
brackish marsh using secondary treated wastewater from the Union Sanitary District Alvarado
Treatment Plant. Other land uses to the south and west include recreational uses at the
Hayward Shoreline Regional Park (managed by East Bay Regional Parks District) and the
Shoreline Interpretive Center that is run by the HARD. The Shoreline Interpretive Center is
located about 0.8 miles from the plant at the end of Breakwater Drive. From that location,
hiking trails extend further west to the bay and north along the bay shore.
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Major surface roads within the vicinity of the proposed project include State Highway 92,
Clawiter Road, Enterprise Avenue, Industrial Avenue, and Depot Road. Union Pacific
Railroad tracks run through the project area just south of the project. Large deliveries for
RCEC construction will utilize this rail line:

- Nearby schools are located in the Mount Eden and Glen Eden areas at distances of
approximately 1 mile or more from the site. More specifically, Chabot Community College is
Just over one mile east-northeast of the site. The Life Chiropractic West College is located .
east-northeast of the project site at the corner of Clawiter and Depot Road, a distance of 0.75
mile from the RCEC site. See Appendix I for detailed maps and plot plans of the proposed
facility. :

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.

e San Leandro, elevation 394 ft. amsl
Latitude 37 deg, 46 min N, Longitude 122 deg, 10 min W
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e Newark, elevation 10 ft. amsl
. ' Latitude 37 deg, 31 min N, Longitude 122 deg, 2 min W

A summary of data from these sites indicates the following:

e Maximum average daily temperature is 67.7 deg F
e Minimum avérage daily temperature is 48.8 deg F
. 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 <= 0 degF =0
e Average annual precipitation = 19.5 in. year

e Average annual days with precipitation >=0.1in. =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 2
through 5. 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 6a through 6e, 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
r_elatively 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 6f shows the stability/wind rose for the Union City data.

Seasonal wind flow patterns for the Bay Area are shown on Figure 7. Statistical data for these
patterns is summarized in Table 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-
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Figure 3
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Figure 4
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Figure 5
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Figure 6a
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- Table 3c. Ozone levels at the San Leandro monitoring station, 1993-2000 (ppm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 1-Hour 12 .09 .15 .11 .10 .11 .11 .10
Average
Number of Days Exceeding:

State Standard 3 0 6 2 3 2 3 1

(0.09 ppm, 1-hour)
Federal Standard 0 0 3 0 0 0 0 0
(0.12 ppm, 1-hour)

Source: BAAQMD, CARB

Nitrogen Dioxide

Nitrogen oxides are primarily generated from the combustion of fuels. Nitrogen oxides
include nitric oxide (NO) and NOz. Because NO converts to NO: in the atmosphere over time
and NO: is the more toxic of the two, nitrogen dioxide is the listed criteria pollutant. The
control of NO:2 is important because of its role in the formation of ozone.

Based upon regional air quality measurements of NO2, the San Francisco Bay Area Air Basin
is in attainment for NO: for both state and federal standards.

Table 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 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 21 22 20 20 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
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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 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 5. Carbon monoxide levels at the Fremont monitoring station, 1993-2000(ppm).

1993 1994 1995 1996 1997 1998 1999 2000

Highest 8-hour average 36 39 29 34 30 28 31 24
Highest 1-hour average 17 9 6 6 6 51 56 3.6
Number of days exceeding:
State Standard (9.0 ppm, 8- O 0 0 0 0 0 0 0
hr) 0 0 0 0 0 0 0 0
State Standard (20 ppm, 1- 0 0 0 0 0 0 0 0
hr) '
Federal Standard (9 ppm, 0 0 0 OA 0 0 0 0
8-hr)
Federal Standard (35 ppm,
1-hr) ‘

Source: California Air Resources Board and BAAQMD

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 2B.

Sulfur Dioxide

SO2'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,
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Figure 8
BAAQMD Ozone Trends
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| Figure 9 |
BAAQMD Carbon Monoxide Trends

Carbon Menoxide (ppm)
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Figure 10
BAAQMD PM10 Trends
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SECTION 2.0
BAY AREA AQMD APPLICATION FORMS

This section contains the required AQMD application forms for the RCEC project. These
forms are as follows:

Form P-101B (basic facility information)
Form A (abatement devices)

Form C (fuel combustion sources)

Form G (general air pollution source)
Form P (emission point)

Form RSA (not submitted), HRA prepared and submitted in App C and App C.1.

It should be noted that the emergency generator and the emergency fire pump engines are
. exempt from AQMD permitting requirements per Rule 2-1-114.2, :

PROJECT CONTACT
This application was prepared by:
RTP Environmental Associates, Inc.
Santa Barbara, CA. 93105
Questions regarding this application should be directed to:
Mr. Gregory Darvin
RTP Environmental Associates, Inc.
2925 Puesta del Sol
Santa Barbara, CA. 93105
805-569-6555 or fax 805-569-6558
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Certification
. 1, Barbara McBride, on behalf of Calpine Corporation, hereby certify under penalty of perjury as follows:
1. T amauthorized to make this certification on behalf of Calpine Corporation.

2. This certification is made pursuant to Section 2-2-307 of the Rules and Regulations of the Bay Area Air Quality
Management District.

3. To the best of the undersigned’s knowledge, all major stationary sources owned or operated by Calpine Corporation in the
State of California are either in compliance or on a schedule of compliance with all applicable state and federal emission
limitations and standards. These sources are as follows:

Delta Energy Center

Los Medanos Energy Center

Sutter Power Plant

Gilroy Power Plant

King City Power Plant

Pittsburg Power Plant (at Dow Chemical)

Greenleaf 1

Greenleaf 2

Agnews Power Plant

Watsonville Power Plant

Sonoma Geothermal Plant

West Ford Flat Geothermal Plant

Bear Canyon Geothermal Plant

Aidlin Geothermal Plant

West Ford Flat Geothermal Power Plant

McCabe Geothermal Power Plant

Ridgeline Geothermal Power Plant

Fumarole Geothermal Power Plant
. Eagle Rock Geothermal Power Plant

Cobb Creek Geothermal Power Plant

Big Geysers Geothermal Power Plant

Sulphur Springs Geothermal Power Plant

Quicksilver Geothermal Power Plant

Lake View Geothermal Power Plant

Socrates Geothermal Power Plant

Calistoga Geothermal Power Plant

Grant Geothermal Power Plant

And supporting Steam Fields

Each of the statements herein is made in good faith. Accordingly, it is Calpine Corporation’s understanding in submitting this
certification that the BAAQMD shall take no action against Calpine Corporation or any of its employees based on any statement
made in this certification.

Sk Tl

-Barbara McBride p
Environmental Manager .

Calpine Corporation

Dated: Jj/u? 'LO /




BAY AREA AIR QUALITY MANAGEMENT DISTRICT FORM P-101B

939 Ellis Street . . . San Francisco, CA 94109 : AUTHORITY TO CONSTRUCT/
(415) 749-4990 . . . FAX (415) 749-5030 PERMIT TO OPERATE
www.baagmd.gov
. Application Information
Application No. Plant No.
(assigned by District) (leave blank if unknown)

Business Name  Russell City Energy Center

Equipment Description  Gas Turbine Based Power Plant (See Russell City Energy Center ATC Application)

if you qualify for the District's Accelerated Permitting Program, (see reverse for criteria), check here ]
If you are applying to permit portable equipment, in accordance with Regulation 2-1-220, check here O

New Plant Information

If you have not previously been assigned a Plant Number by the District or if you want to update any Plant data that you have
previously supplied to the District, please complete the New Plant Information box below.

Plant Address (equipment location) 3636 & 3590 Enterprise Avenue

City Hayward State CA Zip 94545

Mailing Address  Calpine/Bechtel Joint Development, 6700 Koll Center Pkwy, Suite 300

City Pleasanton ‘ State CA Zip 94566
Plant Contact  Mr. James R. Leahy ' '

Title  Project Development Manager

lephone  925-600-2023 ' Fax 925-600-8926

E-mail Address

Application Contact Information (if different from plant contact)

All correspondence regarding this application will be sent to the plant contact person unless you wish to designate a different
contact for this application. If you are changing the plant contact person, complete the. "New Plant Information" Section.

Application Contact Gregory Darvin

Title/Company - Project Manager/RTP Environmental Associates, Inc.

Mailing Address 2925 Puesta del Sol

City Santa Barbara ' : State CA Zip 93105

Telephone 805-569-6555 Fax 805-569-6558

E-mail Address  darvin@rtpenv.com

Small Business Certification

You are entitled to a reduced permit fee if you qualify as a small business as defined by BAAQMD Regulation 3.
In order to qualify, you must certify that your business meets all of the following criteria:

[] The business does not employ more than 10 persons and its gross annual income does not exceed $500,000.

[ The business is not an affiliate of a non-small business. (Note: a non-small business employs more than 10 persons
and/or its gross income exceeds $500,000.) :

ignature: n/a ' | Date: n/a

P:www/Permit/frmP1018.doc (7/00)



Accelerated Permitting Program

The Accelerated Permitting Program entitles you to install and operate qualifying sources of air pollution and
abatement equipment without waiting for the District to issue a Permit to Operate. In order to participate in
this program you must certify that your project will meet all of the following criteria. Please acknowledge each
item by checking each box and signing below.

Uncontrolled emissions of any single pollutant are each less than 10 Ib/highest day, or the equipment has been
precertified by the BAAQMD.

Emissions of toxic compounds do not exceed the trigger levels identified in Table 2-1-316 (see District Regulation 2,
Rule 1).

The project is not subject to public notice requirements (source is either more than 1000 ft from the nearest school, or
source does not emit any toxic compound in table 2-1-316).

For replacement of abatement equipment, the new equipment must have an equal or greater overall abatement
efficiency for all pollutants than the equipment being replaced. :

For alterations of existing sources, for all pollutants the alteration does not result in an increase in emissions.

The minimum permit fee payment of $503.00 per source is included with the application. If you certify that you meet
the small business criteria by completing that portion of this form, the minimum permit fee payment is $309.00 per
source. Additional permit fees may be assessed at the time the application is evaluated.

DDDDD’

Signature: N/a | Date: h/a

All 'Applications

All applications should contain the following additional information:

Completed data form(s) for each piece of equipment (data forms listed below)

A facility map, drawn roughly to scale, that locates the equment and its emission points
Project/equipment description, manufacturer's data

Pollutant flow diagram

Discussion/calculations relating to emissions from the equipment

If a new Plant, a local street map showing the location of your business

reby certify that the sources in this permit application: (check one)

CJAre X Are not within 1,000 feet of the outer boundary of the nearest school

Has an Environmental Impact Report (EIR) or other California Environmental Quality Act (CEQA) document been prepared
for this project? [ no X yes If yes, by whom?_California Energy Commission

IMPORTANT: Under the California Public Records Act, all information in your permit application will be considered a matter of
public record and may be disclosed to a third party. If you wish o keep certain items separate as specified in
Regulation 2, Rule 1, Section 202.7, please complete the following steps:

(a) Make a copy of any page containing confidential information with the confidential information blanked out. Label this

page "Public Copy."
(b) Label the original page-"Caontidential." Circle all confidential items on the page.
(c) Prepare-awritten Justmcanon f ;'yﬂdentlahty of each confidential item. Append this to the confidential copy.
!

XX XXXKX

. S
Signaturé:

wld L, ' Date: 24 %x 01

Mail the Completed appllca\tlon to:. //Bay rea Air Quality Management District
939 Ellis Street
San Francisco, CA 94109
Attention: Permit Services Division

The appropriate data torm(s) should be completed for all equipment requiring a Permit to Operate. The data forms are listed
below. If you are uncertain which data form to use, need additional data forms, or require assistance completing a form,
please call the Permit Services Division at (415) 749-4990 or contact our Permit Assistance Centers at 510-286-6991
(Oakland), 925-229-9972 (Martinez), or 408-277-1477 (San Jose). Forms are also available on the District's website at
www.baagmd.gov. ' :

Form A Abatement Device Form C  Combustion Equipment

. Form D  Drycleaner Form F  Semiconductor Fabrication
Form G  Other Miscellaneous Form SC Solvent Cleaning Operation
Form S  Surface Coating Form 8SS Form S supplement for printers
Form T  Organic Liquid Loading/Storage Form P Emission Point

P:www/Permit/frmP101B.doc (7/00)



BAY AREA AIR QUALITY MANAGEMENT DISTRICT Data Form C [

939

Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 FUEL COMBUSTION SOURCE ‘

(for District use only)

L | J i

New X Modified O Retro O

.orm C is for all operations which burn fuel. If the operation also involves evaporation of any organic solvent, complete Form S

and

attach to this form. If the operation involves a process which generates any other air poIlutants complete Form G and

attach to this form.

[0 Check box if this source has a secondary function as an abatement device for some other source(s); complete lines
1,2, and 7-13 on Form A (using the source number below for the Abatement Device No.) and attach to this form. .

. (If unknown, leave blank)
1. Company Name: Russell City Energy Center Plant No: Source No.  S-1
2. Equipment Name & Number, or Description: Gas Turbine #1
3. Make, Model: Westinghouse 501F Maximum firing rate: 1979.4 MMBtu/hr
4. Date of modification or initial operation: ! . (if unknown, leave blank)
5. Primary use (check one): X electrical generation [[] space heat ['] waste disposal [] testing
[] abatement device [] cogeneration [] resource recovery (] other
[] process heat; material heated '
6. SIC Number 4911
T If unknown leave blank
7. Equipment type (check one)
" Internal [ diesel engine ,
combustion [] Otto cycle engine Displacement cubic inches
X gas turbine
[ other hp
Incinerator [[] salvage operation [ pathological waste Temperature °F
(] liquid waste ] other Residence time Sec
Others (] boiler: [ dryer
1 afterburner ] oven
[ fiare ] furnace Material dried, baked, or heated;
] open burning C kiln
[] other
8. Overfire air? Cyes Xno If yes, what percent %
9. Flue gas recirculation? [Jyes [Xno If yes, what percent %
10. Air preheat? Clyes KXno Temperature oF
11. Low NO, burners? [dyes [Xno Make, Model
12. Maximum flame temperature °F
13. Combustion products: Wet gas flowrate 1.104x10° acfmat170 _ °F
14. TypicaiUse 24 . hours/day _7 ____ days/week 52 weeks/year
15. Typical % of annual total:  Dec-Feb 25% Mar-May 25% Jun-Aug 25%  Sep-Nov 25%
16. With regard to air pollutant flow, what source(s) or abatement device(s) are immediately UPSTREAM?
S S S S S S A A A
With regard to air poliutant flow, what source(s) or abatement device(s), and/or emission points are immediately
DOWNSTREAM?
S 2 S A 1 A P 1 P
Person completing this form:  Gregory Darvin/RTP - ‘ Date: 5/25/01

P:wwwiformC (revised8/98)




INSTRUCTIONS: Complete one line in Section A for each fuel. Section B is OPTIONAL

FUELS -

the bottom of each table N/A means "Not Applicable."

SECTION A: FUEL DATA

Please use the units at

. Maximum Nitrogen
Total Annual| Possible Typical Heat Sulfur’ Content Ash Content
Fuel Name Fuel Code** Usage*™* Fuel Use Content Content {optional) (optional)
Rate
1. | Natural Gas 189 171.323x10° || 174.880x10° | 1022 Btu/scf | <4 ppm --- -
2. (HHV)
3.
4.
5.
Use the appropriate | Natural Gas therm* Btu/hr - N/A N/A N/A N/A
units for each fuel Other Gas MSCF* MSCF/hr Btu/MSCF ppm N/A N/A
Liquid m gal* m gal/hr Btu/m gal wt% wit% wit%
Solid ton ton/hr Btu/ton wit% wi% wt%
SECTION B: EMISSION FACTORS (optional) (See Russell City Energy Center ATC Application)
Particulates NOx CO
Fuel Name Fuel Code** || Emission | **Basis || Emissio | **Basis || Emission | **Basis
: Factor Code || n Factor | Code Factor Code
Natural Gas 189

(see Application)

PN =

Use the appropriate units for each fuel: Natural Gas

Other Gas
Liquid
Solid

Ib/therm*

Ib/MSCF*

= I|b/m gal*

Ibston

Note: * MSCF = thousand standard cubic feet
* m gal = thousand galions
* therm = 100,000 BTU
** See tables below for fuel and basis codes
*** Total annual usage is: - Projected usage over next 12 months if eqmpment is new or modlfed
- Actual usage for last 12 months if equipment is existing and unchanged.
**Fuel Codes **Basis Codes
Code Fuel Code Fuel Code Method
25 Anthracite coal 189 Natural Gas 0 Not applicable for this pollutant
33 Bagasse 234 Process gas - blast furnace 1 Source testing or other measurement by plant (attach copy)
35 Bark 235 Process gas - CO 2 Source testing or other measurement by BAAQMD (give date)
43 Bituminous coal 236 Process gas - coke oven gas 3 Specifications from vendor (attach copy)
47 Brown coal 238 Process gas - RMG 4 Material balance by plant using engineering expertise and
242 Bunker C fuel oil 237 Process gas - other knowledge of process
80 Coke 242 Residual oil 5 Material balance by BAAQMD
89 Crude oil 495 RDF 6 Taken from AP-42 (compilation of Air Pollutant Emission
98 Diesel oil 493 Sludge gas Factors, EPA)
493 Digester gas 511 Landfill gas 7 Taken from literature, other than AP-42 (attach copy)
100 Distillate oil 256 Solid propellant 8 Guess
128 Gasoline 257 Solid waste
158 Jet fuel 304 Wood - hogged
160 LPG 305 Wood - other
65 Lignite 198 Other - gaseous fuels
167 Liquid waste 200 Other - liquid fuels
494 Municipal solid waste 203 Other - solid fuels

P:wwwiformC (revised: 8/98)




BAY AREA AIR QUALITY MANAGEMENT DISTRICT BataFormC
939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 FUELCOMBUSTION SOURCE

__(for District use only)

L Il i

. | | New [X] Modified O Retro O

orm C is for all operations which burn fuel. If the operation also involves evaporation of any organic solvent, complete Form S
and attach to this form. If the operation involves a process which generates any other air pollutants, complete Form G and
attach to this form.

(] Check box if this source has a secondary function as an abatement device for some other source(s); complete lines
1,2, and 7-13 on Form A (using the source number below for the Abatement Device No.) and attach to this form.

(If unknown, leave blank)

1. Company Name: Russell City Energy Center ’ ~ Plant No: . Source No.. S-3

2. Equipment Name & Number, or Description: Gas Turbine #2

3. Make, Model : Westinghouse 501F - Maximum firing rate: 1979.4 MMBtu/hr

4. Date of modification or initial operation: (if unknown, leave blank) ‘

5. Primary use (check one): & electrical generation [] space heat [ waste disposal [ testing
] abatement device [[J cogeneration [ resource recovery ] other

[] process heat; material heated

6. SIC Number_4911

If unknown leave blank

7. Equipment type (check one)

Internal [] diesel engine _
combustion ] Otto cycle engine Displacement cubic inches
X gas turbine
[ other hp
Incinerator ] sal\)age operation [] pathological waste Temperature °F
[ liquid waste O other Residence time Sec
Others [ boiler . L] dryer
[] afterburner [] oven ‘ i
] flare ] furnace Material dried, baked, or heated:
[] open burning [ kiln
] other
8. Overfire air? [ yes X no If yes, what percent %
9. Flue gas recirculation? [Jyes [Xno- If yes, what percent %
10. Air preheat? - Oyes Kno Temperature ~ of
11. Low NO, burners? Oyes Xno " Make, Model
12. Maximum flame temperature °F

13. Combustion products: Wet gas flowrate 1.104x10° acfmat170 _ °F

14, Typical Use 24 hours/day 7 days/week 52  weekslyear
15. Typical % of annual total:  Dec-Feb 25% Mar-May 25% Jun-Aug  25% Sep-Nov  25%
16. With regard to air pollutant flow, what source(s) or abatement device(s) are immediately UPSTREAM?
S S S S S S A A A
With regard to air pollutant flow, what source(s) or abatement device(s), and/or emission points are immediately
DOWNSTREAM?
S 4 S A 2 A P 2 P
Person completing this form:  Gregory Darvin/RTP Date: 5/25/01

P:wwwiformC (revised8/98)



INSTRUCTIONS: Complete one line in Section A for each fuel. Section B is OPTIONAL.

FUELS

the bottom of each table. N/A means "Not Applicable.”

SECTION A: FUEL DATA

Please use the units at

Popdp

Use the appropriate units for each fuel: Natural Gas

Other Gas
Liquid
Solid

Ib/therm*

= Ib/m gal*
Ib/ton

Ib/IMSCF*

Maximum Nitrogen
Total Annual || Possible Typical Heat Sulfur Content Ash Content
. Fuel Name Fuel Code™ Usage™* Fuel Use Content Content (optional) (optional)
Rate
1. || Natural Gas 189 171.323x10® | 174.890x10° | 1022 Btu/scf |[<4 ppm - -
2. (HHV)
3.
4.
5. |
Use the appropriate | Natural Gas ’ therm* Btu/hr N/A N/A N/A N/A
units for each fuel Other Gas MSCF* MSCEF/hr Btu/MSCF ppm N/A N/A
: Liquid m gal* m galhr Btu/m gal wit% wi% wt%
Solid ton ton/hr Btu/ton wi% wit% wit%
SECTION B: EMISSION FACTORS {optional) (See Russell City Energy Center ATC Application)
: Particulates NOx co
Fuel Name Fuel Code** || Emission | **Basis | Emissio | **Basis || Emission | **Basis
Factor Code || n Factor | Code Factor Code
Natural Gas J 189 | J
(see Application)

Note: * MSCF = thousand standard cubic feet
m gal = thousand gallons
* therm = 100,000 BTU
** See tables below for fuel and basis codes ,
*** Total annual usage is: - Projected usage over next 12 months if equipment is new or modified.
- Actual usage for last 12 months if equipment is existing and unchanged.
**Fuel Codes **Basis Codes
Code Fuel Code Fuel Code Method
25 Anthracite coal 189 Natural Gas 0 Not applicable for this pollutant
33 Bagasse 234 Process gas - blast furnace 1 Source testing or other measurement by plant (attach copy)
35 Bark 235 Process gas - CO 2 Source testing or other measurement by BAAQMD (give date)
43 Bituminous coal 236 Process gas - coke oven gas 3 Specifications from vendor (attach copy)
47 Brown coal 238 Process gas - RMG 4 Material balance by plant using engineering expertise and
242 Bunker C fuel oil 237 Process gas - other knowledge of process
80 Coke 242 Residual oil 5 Material balance by BAAQMD
89 Crude oil 495 RDF 6 Taken from AP-42 (compilation of Air Pollutant Emission
98 Diesel! oil 493 Sludge gas Factors, EPA)
493 Digester gas 511 Landfill gas 7 Taken from literature, other than AP-42 (attach copy)
100 Distillate oil 256 Solid propellant 8 Guess
128 Gasoline 257 Solid waste
158 Jet fuel 304 Wood - hogged
160 LPG 305 Wood - other
Lignite 198 Other - gaseous fuels
Liquid waste 200 Other - liquid fuels
494 Municipal solid waste 203 Other - solid fuels

P:wwwiformC (revised: 8/98)




BAY AREA AIR QUALITY MANAGEMENT DISTRICT Data Form C

939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 FUEL COMBUSTION SOURCE
(for District use only) '
. ,, | New [X] Modified O Retro O
orm C is for all operations which burn fuel. If the operation also involves evaporation of any organic solvent, complete Form S

and attach to this form. If the operation involves a process which generates any other air pollutants, compiete Form G and
attach to this form.

[] Check box if this source has a secondary fuhction as an abatement device for some other source(s); complete lines
1, 2, and 7-13 on Form A (using the source number below for the Abatement Device No.) and attach to this form.

(if unknown, leave blank)

1. Company Name: Russell City Energy Center Piant No: Source No. S-2

2. Equipment Name & Number, or Description: Duct Burner #1

3. Make, Mode!l: To be determined , Maximum firing rate: 200  MMBtu/hr

4. Date of modification or initial operation: (if unknown, leave blank)

5. Primary use (check one): A electrical generation [ ] space heat [] waste disposal [] testing
[[] abatement device ] cogeneratio 1 resource recovery (] other

[] process heat; material heated ;

6. SIC Number_ 4911

If unknown leave blank

7. Equipment type (check one).

Internal [] diesel engine
combustion [] Otto cycle engine Displacement cubic inches
] gas turbine
[] other hp
Incinerator [] salvage operation [] pathological waste Temperature °F
[1liquid waste ] other Residence time Sec
Others [ boiler - [ dryer
: [ afterburner [J oven
[ flare [Qfurnace =~ Material dried, baked, or heated:
[ ] open burning O kiln
X other Duct Burner
8. Overfire air? COyes [Xno If yes, what percent %
9. Flde gas recirculation? [Jyes [Xno If yes, what percent %
10. Air preheat? COyes Xno Temperature oF
11. Low NO, burners? Kyes [no Make, Model To be determined
12. Maximum flame temperature °F

13. Combustion products: Wet gas flowrate n/a _acfm at n/a °F (See Gas Turbine #1 Information Source “S-1")

14. TypicalUse -  hours/day _--___ days/week _—___ weekslyear (1500 hrs/yr)
15. Typical % of annual total:  Dec-Feb 25% Mar-May 25% Jun-Aug  25% Sep-Nov  25%
16. With regard to air pollutant flow, what source(s) or abatement device(s) are immediately UPSTREAM?
S 1 S S S ' S S A A A
With regard to air pollutant flow, what source(s) or abatement device(s), and/or emission points are immediately
DOWNSTREAM?
S S A 1 A P 1 P
Person completing this form:  Gregory Darvin/RTP Date: 5/25/01

P:wwwiformC (revised8/98)



INSTRUCTIONS: Complete one line in Section A for each fuel. Section B is OPTIONAL.

FUELS

the bottom of each table. N/A means "Not Applicable."

SECTION A: FUEL DATA

Please use the units at

r Maximum Nitrogen
Total Annual|| Possible Typical Heat Sulfur Content Ash Content
Fuel Name Fuel Code™ Usage™*. Fuel Use Content Content (optional) (optional)
Rate
1. || Natural Gas 189 3x10° 3x10° 1022 Btu/scf |[<4 ppm - -
2. (HHV)
3.
4.
5. i | |
Use the appropriate | Natural Gas therm* Btu/hr N/A N/A N/A N/A
units for each fuel Other Gas MSCF* MSCF/hr Btu/MSCF ppm N/A N/A
Liquid m gal* m gal/hr Btu/m gal wt% wit% wt%
Solid ton ton/hr Btu/ton wit% wt% wit%
SECTION B: EMIsSION FACTORS (optional) (See Russell City Energy Center ATC Application)
Particulates NOx co
Fuel Name Fuel Code** || Emission | **Basis || Emissio | **Basis | Emission | **Basis
' Factor Code || n Factor | Code Factor Code
Natural Gas 189 |

(see Application)

Sl e

Use the appropriate units for each fuel: Natural Gas

Other Gas
Liquid
Solid

Ibtherm*

Ib/MSCF*
Ib/m gal*

Ib/ton

MSCF = thousand standard cubic feet

Note: *
* mgal = thousand gallons
* therm = 100,000 BTU
** See tables below for fuel and basis codes
*** Total annual usage is: - Projected usage over next 12 months if equipment is new or modified.
- Actual usage for last 12 months if equipment is existing and unchanged.
**Fuel Codes **Basis Codes
Code Fuel Code Fuel Code Method
25 Anthracite coal 189 Natural Gas 0 Not applicable for this pollutant
33 Bagasse 234 Process gas - blast furnace 1 Source testing or other measurement by plant (attach copy)
35 Bark 235 Process gas - CO 2 Source testing or other measurement by BAAQMD (give date)
43 ' Bituminous coal 236 Process gas - coke oven gas 3 . Specifications from vendor (attach copy)
47 Brown coal 238 Process gas - RMG 4 Material balance by plant using engineering expertise and
242 Bunker C fuel oil 237 Process gas - other knowledge of process
80 Coke 242 Residual o1l 5 Material balance by BAAQMD
89 Crude oil 495 RDF 6 Taken from AP-42 (compilation of Air Pollutant Emission
98 Diesel oil 493 Sludge. gas Factors, EPA) '
493 Digester gas 511 Landfil] gas 7 Taken from literature, other than AP-42 (attach copy)
100 Distillate oil 256 Solid propellant 8 Guess
128  Gasoline 257 Solid waste
158 Jet fuel 304 Wood - hogged
160 LPG 305 Wood - other
65 Lignite 198 Other - gaseous fuels
67 Liquid waste 200 Other - liquid fuels
494 Municipal solid waste 203 Other - solid fuels

P:wwwi\formC (revised: 8/98)




BAY AREA AIR QUALITY MANAGEMENT DISTRICT SataForm G
939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 FUEL COMBUSTION SOURCE

(for District use only)

. New [X] Modified O Retro O

orm C is for all operations which burn fuel. If the operation also involves evaporation of any organic soivent, complete Form S
and attach to this form. If the operation involves a process which generates any other air pollutants, complete Form G and
attach to this form.

[J Check box if this source has a secondary function as an abatement device for some other source(s); complete lines
1, 2, and 7-13 on Form A (using the source number below for the Abatement Device No.) and attach to this form.

{If unknown, leave blank)

1. Company Name: Russell City Energy Center Plant No: Source No. S-4

2. Equipment Name & Number, or Description: Duct Burner #2

3. Make, Model:  To be determined o Maximum firing rate: 200 MMBtu/hr

4. Date of modification or initial operation: (if unknown, ieave blank)

5. Primary use (check one): I electrical generation [] space heat [] waste disposal [] testing
(] abatement device [] cogeneration [] resource recovery ] other

] process heat; material heated

8. SIC Number_4911

If unknown leave blank

7. Equipment type (check one)

Internal [] diesel engine
combustion (] Otto cycle engine Displacement cubic inches
[] gas turbine '
[J other hp
. Incinerator (] salvage operation [ pathological waste Temperature °F
(] liquid waste [] other Residence time Sec
Others [] boiler (] dryer-
[] afterburner []oven ' .
(] flare []furnace Material dried, baked, or heated:
] open burning ] kiln
X other Duct Burner
8. Overfire air? (Oyes Xno If yes, what percent %
9. Flue gas recirculation? [Jyes [Xno if yes, what percent %
10. Air preheat? dyes Xno Temperature oF
11. Low NOy burners? Dyes [lno Make, Model To be determined
12. Maximum flame temperature °F : '

13. Combustion products: Wet gas flowrate n/a_acfm at n/a °F (See Gas Turbine #2 Information Source “S-3")

14. Typical Use -~ hours/day - -- days/week -- weeks/year (1500 hrslyr)

15. Typical % of annual total:  Dec-Feb 25% Mar-May 25% Jun-Aug  25% Sep-Nov  25%

16. With regard to air pollutant flow, what source(s) or abatement device(s) are imnmediately UPSTREAM?
S 3 S S S S -] A A A
With regard to air pollutant flow, what source(s) or abatement device(s), and/or emission points are immediately
DOWNSTREAM?

. S S A2 A P 2 P
Person completing this form:  Gregory Darvin/RTP Date: 5/25/01

P:-wwwi\formC (revised8/98)



FUELS

INSTRUCTIONS: Complete one line in Section A for each fuel. Section B is OPTIONAL. Please use the units at
the bottom of each table. N/A means "Not Applicable."

SECTION A: FUEL DATA

e | Maximum | Nitrogen
Total Annual || Possible Typical Heat Sulfur Content Ash Content
Fuel Name Fuel Code** Usage*™* Fuel Use Content Content optional) (optional)
Rate
1. [ Natural Gas 189 3x10° 3x108 1022 Btu/scf | <4 ppm -
2. (HHV)
3.
4.
5.
Use the appropriate | Natural Gas therm* Btu/hr N/A N/A N/A N/A
units for each fuel Other Gas MSCF* MSCF/hr Btu/MSCF ppm N/A N/A
Liquid m gal* m gal/hr Btu/m gal wi% wt% wt%
Solid ton ton/hr Btu/ton wt% wit% wt%
SECTION B: EMISSION FACTORS (optional) (See Russell City Energy Center ATC Application)
! Particulates NOx coO
Fue! Name Fuel Code** || Emission | **Basis || Emissio | **Basis || Emission | **Basis
Factor Code || nFactor| Code Factor Code
Natural Gas 189 ‘ |

s

(see Application)

|

Use the appropriate units for each fuel: Natural Gas
Other Gas
Liquid
- Solid

Ib/therm*

Ib/MSCF*

Ib/m gal*
Ib/ton

Note: * MSCF = thousand standard cubic feet
* m gal = thousand gallons
* therm = 100,000 BTU
**  See tables below for fuel and basis codes
*** Total annual usage is: = Projected usage over next 12 months if equipment is new or modified.
' - Actual usage for last 12 months if equipment is existing and unchanged.
» **Fuel Codes **Basis Codes
| _Code Fuel Code Fuel Code Method
[ 25 Anthracite coal 189 Natural Gas 0 Not applicable for this pollutant
33 Bagasse 234 Process gas - blast furnace 1 Source testing or other measurement by plant (attach copy)
35 Bark 235 Process gas - CO 2 Source testing or other measurement by BAAQMD (give date)
43 Bituminous coal 236 Process gas - coke oven gas 3 Specifications from vendor (attach copy)
47 Brown coal 238 Process gas - RMG 4 Material balance by plant using engineering expertise and
242 Bunker C fuel oil 237 Process gas - other knowledge of process
80 Coke 242 Residual oil 5 Material balance by BAAQMD
89 Crude oil 495 RDF 6 Taken from AP-42 (compilation of Air Pollutant Emission
98 Diesel oil 493 Sludge gas Factors, EPA)
493 Digester gas 511 -Landfill gas 7 Taken from literature, other than AP-42 (attach copy)
100 Distillate oil 256 Solid propellant 8 Guess
128 Gasoline 257 Solid waste
158 Jet fuel 304 Wood - hogged
160 LPG 305 Wood - other
5 Lignite 198 Other - gaseous fuels
7 Liquid waste 200 Other - liquid fuels
494 Municipal solid waste 203 Other - solid fuels

P:wwwiformC (revised: 8/98)
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Form G is for general air pollution sources. Use specific forms when applicable. If this source burns fuel, then also
complete Form C.

DATAFORMG
General Air Pollution Source

s}

Loy

BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA 94109.. . (415) 749-4990  Fax (415 749-5030

Business Name:  Russell City Energy Center Plant No:

SIC No.: 4911 Date of Initial Operation _unknown (if unknown, leave blank)
Name or Description:  Cooling Tower ' : Source No.: S-5

Make, Model, and Rated Capacity of Equipment: To be determined
Process Code! Material Code2 7104 Usage Unitz  galion

Total throughput, last 12 mos. , usége units2 Maximum operatingrate:_______usage units2 /hr
Typical % of total thfoughput: Dec-Feb25 % Mar-May25 % Jun-Aug25 % Sep-Nov25 %
Typical operating times: 24 hrs/day _7____ days/week 52 weekslyear '
For batch or cyclic processes: minutes/cycle minutes between cycles

Exhaust gases from source:  Wet gas flowrate  14.79x10° cfm at 74 °F

(at maximum operation)
Approximate water vapor content 70 volume%

EMISSION FACTORS (at maximum operating rate)

If this form is being submitted as part of an application for an authority to construct, completion of the following table is
mandatory. If not, and the Source is already in operation, completion of the table is requested but not required.

.If this source alsc burns fuel, do not include those combustion products in the emission factors below; they are accounted

for

on Form C. If source test or other data are available for composite emissions only, estimate from those data the

emissions attributable to just the general process and show below.

[] Check box if factors apply to emissions after Abatement Device(s).
11, Particulate..............cceceerrererrrre 8.33x 10° 4
12, Organics ......eccevmmerceevnneeecrnraneenas 0 0
13. Nitrogen Oxides (as NO,).............. 0 0
14, Sulfur Dioxide .........cccouvvvveivvennnne 0 0
15. Carbon Monoxide ........c....occceennne 0 0
16. Other:
17. Other:
18. With regard to air pollutant flow from this source, what sources(s), abatement device(s) and/or emission poini(s) are
immediately downstream? :
S- S- S- A A- A-
p- 3 P- P- P- P-
ISee Tables G-1 through G-7 for code 2See Table G5 or the Material Codes Table (available upon request)

3See Basis Code Table below

‘Person completing this form:  Gregory Darvin/RTP Date: 5/25/01

P:wwwiforms\FormG.doc — 9/99




Data Form A |
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 . . . Fax (415) 749-5030

| | ]

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted
to the atmosphere.

1. Business Name: Russell City Energy Center - Plant No:
(if unknown, leave blank)

2. Narhe or Description SCR Gas Turbine #1 Abatement Device No:  A- 1

" 3. Make, Model, and Rated Capacity To be determined

4. Abatement Device Code (See table*) 65 | Date of Initial Operation  unknown

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- 1 S- 2 S- S- S-
S- | :
A- A- A- A- A-
6. Typical gas stream temperafure atinlet: 700 °F

ths form is being submitted as part of an application for an Authority to Construct, completion of the following
ble is mandatory. If not, and the Abatement Device is already in operation, completion of the table is requested

but not required.

Weight Percent Reduction Basis Codes
Pollutant (at typical operation) (See Table**)
7. | Particulate
8. | Organics
9. | Nitrogen Oxides (as NOy) >90% ' 3and 4 |

10. | Sulfur Dioxide

11. | Carbon Monoxide
12. | Other:

13. | Other:

14. [] Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- 1 P-

’rson completing this form:  Gregory Darvin, RTP Date:  5/25/01

P:www\FormA (revised: 7/99)




Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 . . . FAX (415) 749-5030

| | ]

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted
to the atmosphere.

1.. Business Name: _ Russell City Energy Center Plant No:

(If unknown, leave blank)

2. Name or Description _SCR Gas Turbine #2 Abatement Device No: _A- 2

3. Make, Model, and Rated Capacity To be determined

4. Abatement Device Code (See table*) 65 Date of Initial Operation  unknown

5. With regard to air pollutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- 3 S- 4 S- S- S-

S- .
A- A- A- A- A-
6. Typical gas stream temperature at inlet: 700 °F

ths form is being submitted as part of an application for an Authority to Construct, completion of the following
ble is mandatory. If not, and the Abatement Device is already.in operation, completion of the table is requested

but not required.

Weight Percent Reduction Basis Codes
Pollutant (at typical operation) : (See Table**)
7. | Particulate
8. | Organics
9. | Nitrogen Oxides (as NO,) 290% v 3and 4

~10. | Sulfur Dioxide
11. | Carbon Monoxide
12. | Other:
13. | Other:

14. [} Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

16. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- _ P- 2 P-

Crson completing this form: - Gregory Darvin, RTP Date: 5/25/01

P:wwwi\FormA (revised: 7/99)




Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 Ellis Street . . . San Francisco, CA 94109. .. (415) 749-4990 . . . FAX (415) 749-5030

I il ]

for office use only

Abatement Device: Equipment/process whose primary purpose is to reduce the quantity of pollutant(s) emitted
to the atmosphere.

1. Business Name: Russell City Energy Center Plant No:
(If unknown, leave blank)

2. Name or Description SCR Duct Burner #1 Abatement Device No: A- 1

3. Make, Model, and Rated Capacity To be determined

4. Abatement Device Code (See table*) 65 ~ Date of Initial Operation  unknown

5. With regard to air poliutant flow into this abatement device, what sources(s) and/or abatement device(s) are
immediately upstream?

S- 1 S- 2 s- S- s-
S-
A- A- A- A- A-
6. Typical gas stream temperature at inlet: 700 °F

Q}his form is being submitted as part of an application for an Authority to Construct, completion of the following
le is mandatory. If not, and the Abatement Device is already in operation, completion of the table is requested
but not required. _ A

Weight Percent Reduction Basis Codes
Pollutant (at typical operation) (See Table*™*)
7. | Particulate 7 J
8. | Organics
9. | Nitrogen Oxides (as NO») >90% ‘ 3and 4
10. | ‘Sulfur Dioxide ‘ |
11. | Carbon Monoxide
12. ‘ Other:
13. | Other:

14. [] Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- A- A- P- 1 P.

'son completing this form:  Gregory Darvin, RTP Date: 5/25/01

P:wwwiFormA (revised: 7/99)



Data Form A
ABATEMENT DEVICE

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 Ellis Street . . . San Francisco, CA 94109. . . (415) 749-4990 .. . FAx (415) 749-5030

| | ]

for office use only

Abatement Device: Equipment/process whose priméry purpose is to reduce the quantity of pollutant(s) emitted
to the atmosphere. ~ '

1. Business Name: Russell City Energy Center Plant No:

(If unknown, leave blank)

2. Name or Description SCR Duct Burner #2 ' Abatement Device No: A- 2

3.- Make, Model, and Rated Capacity _To be determined

4. Abatement Device Code (See table*) 65 . Date of Initial Operation  unknown

5. With regard to air pollutant flow into this abatement device, what sourceé(s) and/or abatement device(s) are
immediately upstream? :

S- 3 S- 4 S- S- S-
s- ) .
A- A- A- A- A-
6. Typical gas stream temperature at inlet: 700 °F

ths form is being submitted as part of an application for an Authority to Construct, completion of the following
ble is mandatory. If not, and the Abatement Device is already in operation, completion of the table is requested

but not required.

' Weight Percent Reduction Basis Codes
Pollutant (at typical operation) ) (See Table**)
7. | Particulate
8. | Organics
9. | Nitrogen Oxides (as NO5) 290% 3and4

10. | Sulfur Dioxide

11. | Carbon Monoxide
12. | Other:

13. | Other:

14. [] Check box if this Abatement Device burns fuel; complete lines 1, 2 and 15-36 on Form C (using the Abatement-
Device No. above for the Source No.) and attach to this form.

15. With regard to air pollutant flow from this abatement device, what sources(s), abatement device(s) and/or emission
point(s) are immediately downstream?

S- A- | A- A- P- 2 P-

’rson corpleting this form:  Gregory Darvin, RTP Date: 5/25/01

P:www\FormA (revised: 7/99)




S- 1 S- 2 S- S- S-
S- ' A- 1 A- A- A- A-
Exit cross-section area: 254.47 sq. fi. ~ Height above grade: approximately 145 ft. |
Effluent Flow from Stack
Typical Operating Condition Maximum Operating Condition
Actual Wet Gas Flowrate 1.072x10° - : cfm 1.104x10° " cfm
Percent Water Vapor 7410 15.0 ~ Vol% |7.41015.0 Vol %
Temperature 170 (approximately) °F 170 (approximately) °F

939 Ellis Street .. . San Francisco, CA ... 94109. . . (415) 749-4990 . . . Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for

BAY AREA AIR QUALITY MANAGEMENT DISTRICT .

windows, room vents, etc.

Business Name:  Russell City Energy Center

DATA FORM P
Emission Point

Emission Point No:

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s)
are immediately upstream?

If this stack is equipped to measure (monitor) the emission of any air pollutants,

Is monitoring continuous? X yes [1no

What pollutants are monitored? NOx, CO, 02

Person completing this form Gregory Darvin/RTP Date 5/25/01

.:www\Permit\forms\FormP —4/99




DATA FORMP
Emission Point

. BAY AREA AIR QUALITY MANAGEMENT DISTRICT
939 Ellis Street .. . San Francisco, CA . .. 94109. . . (415) 749-4990 . . . Fax (415) 749-5030

Form P is for well-defined emission points such as stacks or chimneys only; do not use for
windows, room vents, etc. :

Business Name: Russell City Energy Center Piant No:

Emission Point No: P-2

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s)
are immediately upstream?

S- 3 S- 4 S- ' S- S-
S- A- 2 A- A- - A- A-
Exit cross-section area: 254 .47 sq. ft. _ Height above grade: approximately 145 ft.

Effluent Flow from Stack

Typical Operating Condition Maximum Operating Condition
Actual Wet Gas Flowrate 1.072x10° cfm 1.104x10° cfm-
Percent Water Vapor 7.41015.0 Vol % 7.4 10 15.0 Vol %
Temperature | 170 (approximately) °F 170 (approximately) °F

If this stack is equipped to measure (monitor) the emission of any air pollutants,
Is monitoring continuous? X yes [1no

What pollutants are monitored? NOx, CO, 02

Person completing this form Gregory Darvin/RTP Date 5/25/01

.’:www\Permit\forms\FonnP - 4/99



DATA FORM P
Emission Point

. BAY AREA AIR QUALITY MANAGEMENT DISTRICT

939 Ellis Street .. . San Francisco, CA ... 94109. .. (415) 749-4990 . . . Fax (415) 749-5030"

Form P is for well-defined emission points such as stacks or chimneys only; do not use for
windows, room vents, etc.

Business Name:  Russell City Energy Center Plant No:

Emission Point No: P-3

With regard to air pollutant flow into this emission point, what sources(s) and/or abatement device(s)
are immediately upstream?

S- 5 S- S- S- S-
S- A- A- A- A- A-

Exit cross-section area: (Each Cell): sq. ft. Height above grade: approximately (Each Cell) _ft.

Effluent Flow from Stack (Each Cell)

Typical Operating Condition | Maximum Operating Condition
Actual Wet Gas Flowrate 1.479x10° cfm | 1.479x10° cfm
Percent Water Vapor 70 (approximately) Vol % 70 (approximately) Vol %
Temperature 74 (approximately) °F 74 (approximately) °F

If this stack is equipped to measure (monitor) the emission of any air pollutants,
Is monitoring continuous? [1yes X no

What pollutants are monitored? None

Person completing this form Gregory Darvin/RTP Date 5/25/01

..'www\Pen'nit\forms\FormP - 4/99




SECTION 3.0
REGULATORY APPLICABILITY

This section pfésents a discussion of relevant State and Federal regulatory programs applicable
to the RCEC project. Also included are discussions of some of the more relevant AQMD
regulatory requirements. '

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.

¢ 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 SOz, PMio, and NOx.

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

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

o 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 oversiéht.

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-poliutant
basis, depending on facility emission rates. : '

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

RCEC AIR APPLICATION 24 !



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

o 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

Requirements: Establishes comprehensive operating permit prbgram 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
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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.

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.
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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 prograrh 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), NOx, SOz, PMio, 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 11. The PSD
modeling requirements apply to all facilities with cumulative increases in emissions that exceed
the levels shown in Table 11 on a pollutant-specific basis since the applicable PSD baseline
date.
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Table 11. BAAQMD PSD significant emission threshold

levels.
Pollutant Threshold Level
PMio 15 tpy
NOx 40 tpy
SO2 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:

e A new facility that will emit 100 tons per 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 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 a later
section.

National Emissions Standards for Hdzardous 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 a following section (40 CFR 61.04).
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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 recordkeepmg for emissions of SOz and NOx
and for opacity and volumetric flow.

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, apphcable regulations, requirements, and compliance determination
is Tequired.

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, NOx, SOz, 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.
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The applicable regulations that will apply to RCEC are included in the discussion of
BAAQMD prohibitory rules in the following sections.

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)
¢ 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
NOx, offsets are provided by the District from the Small Facility Banking account at a ratio of
1.0t0 1.0.

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 PMio 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. As the USEPA has delegated permitting authority to the
BAAQMD, no application to the USEPA is required for this project.
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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 apprbpriate 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 con-
struction 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.

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
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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 durmg baseload operatlons 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 NOx 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, a project must comply with maximum operating emissions levels for SOz and
NOx and is required to install and operate continuous monitoring systems for SOz, NOx, and
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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
Section 7.0, in Table 37.
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SECTION 4.0
FACILITY EMISSIONS

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 AQMD
requirements for criteria pollutants (NOz, CO, PMio, 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
complianice 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 delineated in Section 2 (permit forms), the new
~ equipment will consist of two Westinghouse 501F 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 12.

Natural gas combustion results in the formation of NO{(, SOz, unburned hydrocarbons (POC),
PMio, and CO. Because natural gas is a clean burning fuel, there will be minimal formation of
combustion PMio and SO2. The combustion turbines will be equipped with dry low-NOx
combustors that minimize the formation of NOx and CO. To further reduce NOx emissions,

RCEC AIR APPLICATION KY)



selective catalytic reduction (SCR) control systems will be utilized. Similarly, the duct burners
will also be equipped with a low-NOx burner design that minimizes NOx formation.

Table 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
[-Butane 0.033
N-Butane ' 0.043
I-Pentane 0.011
N-Pentane 0.008
Co6+ : 0.008
HHV 23,171 Btu/lbm

1,022 Bw/lb

Various noncriteria pollutants will also be emitted by the facility, including ammonia (NHs),
which is used as a reactant by the SCR system to control NOx, and sulfate (or secondary par-
ticulate 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 13, 14, 15 and 16,
respectively.
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Table 13. Maximum short term pollutant emission rates—each gas turbine®.

Pollutant ppmvd @ 15% O: Ib/MMBtu Ib/hr
NOx 2.5° 0.0096 ' 19.1
Cco . 6.00° 0.0143 -28.3
POC 1.00¢ 0.0014° 2.5°

PM! - 7 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.

PRCEC design criteria.

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

100 percent of particulate matter emissions assumed to be emitted as PMio; PMio
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 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 21.4
CcO 6.0° 0.0157 31.7
POC 1.0 0.0015 2.8
PM ¢ - 0.0059 120
SO* 0.12 0.0007 1.50
Basis:-
*RCEC design criteria.

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

100 percent of particulate matter emissions assumed to be emitted as PMio; PMio
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.
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Table 15. Maximum pollutant emission rates—emergency .generator set (600 Kw).

Pollutant g/bhp-hr Ib/hr : tons/yr
NOx 1.0 1.773 0.18
CO 1.7 3.015 0.30
POC 0.8 1.419 0.142
PMuo 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 PMio; PMuo
emissions include both front and back half as those terms are used in USEPA Method 5.
EPA AP-42, Table 3.2-2.

SO2 emissions based on maximum gas sulfur content of 4 ppm.

Table 16. Maximum pollutant emission rates—fire pump engine.

Pollutant g/bhp-hr Ib/hr tons/yr
NO« 5.89 3.9 0.06
CO 3.55 2.35 0.0353
POC 0.73 0.48 0.0072
PMo 0.0867 0.1275 0.0019
SO2 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 PMIO, PMio
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.

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

Period Gas Turbines w/  Gas Turbines w/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
A, Table A-9 for approximate fuel use calculations.

Maximum emission rates expected to occur during a’startup or shutdown are shown in Table
18. PMio and SO:2 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 18. Maximum facility startup emission rates’.

NOx co POC
Cold Start, Ib/hour 80 838 16
Cold Start, Ib/start’ 240 2,514 48
Hot Start, Ibs/start® 80 C 902 16

“Estimated based on vendor data and source test data. See Appendix A,
Table A-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 13, 14, 15, and 16; the RCEC operating envelope shown in Table 17; the
RCEC startup emission rates shown in Table 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 19. Detailed emission calculations appear in Appendix A, Table A-2.
Emissions from the cooling tower were calculated from the maximum cooling water TDS level
(see App A, Table A-6). |
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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.‘1 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; Rule
2-1-316). 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.

' 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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Table 19. Emissions from new equipment’.

NO«x SO: CO POC PMio

- Maximum Hourly Emissions,

Ib/hr .
~ Turbines and Duct Burners 101.4 2.9 933.7  18.8 21.0

Cooling Tower - - - - 0.7
Emergency Generator® 0 0 3.0 1.4 0
Fire Pump Engine® 39 01 0 0
Total Project, pounds per 105.3 3.0 936.7 20.2 21.7
hour? :

Maximum Daily Emissions,

Ib/day
Turbines and Duct Burners® 1441.8 67.6 8019.2 232.9° 510.0
Cooling Tower : - - - - 16.4
Emergency Generator® 0 0 3.0 1.4 0
Fire Pump Engine® . 3.9 0.1 0 0 0

Total Project, pounds per 1,445.7 67.7  8022.2 2343 526.4
day® : '

. Maximum Annual Emissions, ‘ » s
tpy _
Turbines and Duct Burners 134.6 12.4 610 28.4 83.4
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 NOx emissions 11m1t is based upon a 2.0 ppm, emission limit,
seasonal annual site conditions and seasonal turbine performance profiles.

*See Appendix A, Table A-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
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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 20. Appendix A, Tables A-4, A-7, and A-8 provides the detailed
emission calculations for noncriteria pollutants.

Table 8.1-20. Noncriteria pollutant emissions for the RCEC.

‘ Emission Factor Emissions
Pollutant (Ib/MMscf) Ib/br ton/yr
Gas Turbines (with Duct Burners) (each):
Acetaldehyde 6.86x107 0.15 0.59
Acrolein 6.43x10° 0.01 0.06
Ammonia -2 15.8 65.39
Benzene 1.36x10? 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 2.22
Naphthalene 1.66x10° 0.0036 0.0142
Polycyclic 2.23x10° 0.00143 0.00565
Aromatics '
Propylene 7.70x10™ 1.67 6.59
‘ Propylene 4.78x10* 0.10 0.41
Oxide ‘ :
Toluene . 7.10x107 0.15 0.61
Xylene 2.61x107 0.06 0.22
Cooling Tower: mg/1
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 A, Table A-4.
Cooling tower data based on worst case front end RO permeate

guality.
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SECTION 5.0
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:

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

e Impacts from inversion breakup (fumigation).

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. '
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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 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) = (LJ *(e—I/Z()’/Gy)z)*[{e—I/Z(z—H/cz)z } + {e-l/z(zm/az)z}]

2n0y02u

where:

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

Q = the pollutant emission rate

GyO: = the horizontal and vertical dispersion coefficients, respectively, at
downwind distance x

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

X,y,z = the variables that define the 3-dimensional Cartesian coordinate system
used; the downwind, crosswind, and vertical distances from the base of
the stack

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
¢ Refined air quality impact analysis

* Existing ambient pollutant concentrations and preconstruction monitoring
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o 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 mode! 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

¢ Buoyancy indﬁced 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)
ISCST3 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
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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, 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: ' » :

Hs= H+ 1.5L

where

He = 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 ftand L =
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135 feet, and Hy = 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 B, Tables B-1A, B-1B. 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-specific basis. The operating conditions examined in this
screening analysis, along with their exhaust and emission characteristics, are shown in
Appendix A, Table A-3a and A-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 B, Table B-2. The screening
analysis showed that short term impacts (excluding 3-hr SO2) under Case 12 (turbine operating
at 70 perceht 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:2 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.
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Refined Air Quality Impact Analysis

The operating conditions and emission rates used to model RCEC are summarized in Table 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 B, Table B-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 the site
plan is presented in Figure 12. See Appendix I for more detailed maps and diagrams.

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 AQMD’s review, the
cooling tower emissions have also been included.
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. Table 21. ISCST3 model input data: source characteristics for refined modeling (emissions
in grams per second).

Unit NO« SO: CO PMio
One-Hour Average: }

Turbine/Duct Burner 1.591 0.113 2.356 N/A
1 ; : v
Turbine/Duct Burner 1.591 0.113 2.356 N/A
’ v
Emergency - - 0.38 N/A
Generator .
Fire Pump 0.49 0.0134 - ' N/A
Cooling Tower (10 N/A N/A N/A . "~ N/A
cells)

Three-Hour Average:

Turbine/Duct Burner N/A 0.189 N/A N/A
1 ' A

. : Turbine/Duct Burner N/A 0.189 N/A N/A
2 .
Emergency N/A ‘ - : N/A N/A
Generator : . :
Fire Pump N/A 0.0045 -~ N/A N/A
Cooling Tower (10 N/A N/A - N/A N/A
cells) ' ‘

Eight-Hour Average:

Turbine/Duct Burner N/A N/A . 41.07 N/A
) _

Turbine/Duct Burner - N/A N/A 41.07 N/A
2

Emergency N/A N/A 0.037 N/A
Generator :

Fire Pump N/A N/A - N/A
Cooling Tower (10 N/A N/A N/A N/A
cells)
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Table 21 (cont’d)

. 24-Hour Average: » _
Turbine/Duct Burner N/A 0.113 N/A 1.134

1

Turbine/Duct Burner N/A 0.113 N/A 1.134
2

Emergency N/A - - N/A

Generator

Fire Pump N/A 0.000556 N/A 0.00067
Cooling Tower (10 N/A N/A N/A 0.0086
cells)

Annual Average:

Turbine/Duct Burner 1.927 0.178 N/A 1.20

1 | _

Turbine/Duct Burner 1.927 0.178 N/A 1.20

2

Emergency 0.0051 0.000011 N/A 0.0000018

Generator

Fire Pump 0.00168 0.0000457 N/A 0.000055
‘ . Cooling Tower (10 N/A N/A N/A 0.0086

cells)

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 ground-level concentrations for short time periods, typically less than one
hour. Two situations were addressed according to BAAQMD Permit Modeling Guidance
(August 1999): '

o 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

o 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).
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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 _
(SCREENS 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 A, Table A-1A and A-1B. At the request of the
AQMD 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 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. ‘
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Table 22. Emission rates and stack parameters used in modeling analysis
for startup emissions impacts.

—
——

Parameter Value
Turbine stack 349.7 deg. K
temperature '

Turbine exhaust velocity 14.2 m/s
One-hour average impacts

NOx emission rate : - 10.08 g/s

SO: emission rate _ 0.189 g/s

CO emission rate 113.7 g/s

PM:o emission rate N/A
Three-hour average impacts

NOx emission rate N/A

SOz emission rate 0.189 g/s

CO emission rate . N/A

PM.o 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, NOx emissions would be higher than normal because the NOx 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 NOx
control system installation would not be complete, NOx 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
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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 23.

Table 23. BAAQMD PSD preconstruction monitoring exemption

levels .
Pollutant Averaging Period De minimis Level
Cco 8-hr average 575 pg/m’
PMuo 24-hr average - 10 pg/m’
NO: annual average 14 pg/m?
SO 24-hr average 13 pg/m’

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 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 analysés described above
are summarized in Table 24 below. The results of the fumigation modeling analysis are
summarized in Appendix B, Table B-4. '
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. Table 24. Summary of results from refined modeling analyses.

Pollutant Avel:aging Modeled Concentration (ng/m?)
Time ISCST3  Fumigation  Startup

NOx 1-hour 169.0° 34.6 68.9
Annual 0.36 N/A N/A

SOz : 1-hour 20.15 1.73 2.03
3-hour 3.67 ¢ 1.46

24-hour 0.35 ¢ N/A

Annual 0.02 N/A N/A

CcoO 1-hour 1230.6 39.87 841.0
8-hour 230.1 ¢ N/A

PMio* : 24-hour 3.78 ¢ N/A
Annual 0.22 N/A N/A

Notes:

® Including cooling tower.
*Worst-case one-hour NOx 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 Diesel fire pump engine is
tested. Worst-case hourly average NO: impacts during other periods will be
only 18.9 ug/m’.
“Since the estimated 1-hour shoreline fumigation concentration is less than
the maximum 1-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 25.

Impacts During Turbine Commissioning

"As discussed above, there are two potential scenarios under which NOx 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, NOx 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 NOx 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
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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 Ib/hr.

Table 25. Evaluation of preconstruction monitoring requirements.

. Exemption Con- Maximum -
Pollutant Avel:agmg centration MOdeled. Momt.o rmqg
_ Time (ug/m’) Concentr;;tlon Required?
(pg/m’)

NO« annual 14 . . 0.36 no

SO2 24-hr 13 0.35 no

CO 8-hr 575 230.1 no

PMo? 24-hr ‘ 10 3.78 no

“Including cooling tower.

Impacts During Turbine Commissioning

As discussed above, there are two potential scenarios under which NOx 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, NOx 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 NOx emissions at full load would be (50
ppm/2.5 ppm) * 19.1 lbs/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 Ib/hr.

Scenario 2

Under these lower load conditions, NOx emissions could be as high as 100 ppm @ 15 percent
O2. 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 MMBtw/hr. Worst-case
hourly NOx emissions under this scenario would be (100 ppm/2.5 ppm) * 9.55 lbs/hr = 382.0
lbs/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:z 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
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are expected to occur under hot (94 degrees F) temperature conditions without chilling (Case
12).

An ISC_OLM modeling analysis using a NOx emission rate of 48.132 g/s (382.0 Ib/hr) and

the appropriate stack parameters indicates that the maximum modeled one-hour NO2 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 19. With the maximum background
NO: one-hour concentration of 207 pg/m’®, the maximum total impact would be 328 ug/m’,
which is well below the state one-hour NO: standard of 470 pug/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.

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 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
e Carbon Monoxide 1971-Present
e Nitrogen Dioxide 1974-Present
e PMI0 1989-Present
e 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
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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 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 PMio standard. For this pollutant
existing concentrations already exceed the state standard.

Table 26. Maximum background concentrations (1998-2000).

Pollutant  Averaging Time 1998 1999 2000
Fremont-Chapel Way:
NO: pphm 1-Hour 10 11 8
Annual 2.0 2.2 1.8
PMioug/m3 24-Hour 63 ' 88 50
Annual (AAMY* 21.8 24.3 18.4
Annual (AGM)* 2 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 v 11
3 Station Max
1-Hour Avg 11 12 .10
San Francisco-Arkansas St.:
SOz ppm 1-Hour . .04 .03 .02
24-hour .005 .007 .006
Annual 001 .002 002
Notes: |

2Annual Arithmetic Mean
®Annual Geometric Mean
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Table 27. Modeled maximum 1 project impacts.

Maximum

Averaging Facility Background Total State Federal
Pollutant . 3 Impact Standard  Standard
Time ~ Impact (pg/m’) wgim’)  (ug/m) (wg/m).
(pg/m’) ng rg Kg
NO2 1-hour 169.0° 206.8 376 470 -
Annual - 0.36 41.5 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 5.3 - 80
Cco 1-hour 1230.6 6440 7671 23,000 40,000
8-hour 230.1 3617 3847 10,000 10,000
PMi¢* 24-hour 3.78 88 92 50 150
Annual® 0.22 243 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 NOx 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 ug/m’

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 regulétory procedure is used.

o 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
28.
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. - Table 28. Comparison of emissions increase with PSD significance emissions
levels.

Significant Emission

Pollutant ' ( toﬁ?:)f:(;'iszir) Levels Significant?
(tons per year)
NOx - 134.6 40 : yes
SO: 12.4 40 no
POC 28.5 40 no
CO 610.2 100 : yes -
PMio* 86.3 15 no

‘Including 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 29. If the significance levels are not exceeded, no further analysis is required.

‘Table 29. BAAQMD PSD levels of significance.

Pollutant  Averaging Time Significant Impact Maximum Allowable
. Levels Increments
NO: 1-Hour 19 pg/m? N/A®
Annual 1 pg/m’ 25 pg/m’
SO: 3-hour 25 pg/m’ 512 pg/m’
24-Hour 5 ug/m’ 91 ug/m’
Annual 1 pg/m? 20 pg/m’®
CcO 1-Hour 2000 pg/m’ N/A
8-Hour - 500 pg/m’ N/A
PMuo 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.

¢ 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 29.

Table 28 shows that RCEC will be a major new source of NOx and CO. Emissions of SOz,

PMio 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.
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The maximum modeled impacts from RCEC are compared with the significance levels in Table
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 30. Comparison of maximum modeled impacts and PSD significance

thresholds.
Averaging Maximum Significance
Pollutant Time Modeled Threshold Significant?
Impacts (ug/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 0.02 1 no

CO 1-Hour 1230.6 2000 no
8-Hour 230.1 500 no

PMio* 24-Hour 3.78 5 no
Annual , 0.22 1 no

“Including cooling tower.

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:

¢ 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 '

e Annual average and maximum one-hour emission rates for each substance of concern
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e The modeled maximum offsite concentration of each of the pollutants emitted

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 ug/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.

o 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.

e For noncancer effects, total hazard indices of one or less are considered not signiﬁcant.
o 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 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 C, Table C-1 (Part 1).
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The SHRA results for RCEC (turbines and cooling tower) are presented in Table 31-1, and the
. detailed calculations are provided in Appendix C and Appendix C.1.

Table 31-1. Screening health 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

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. Table 31-2 presents a summary of the screening HRA results
for the other equipment such as the emergency generator, emergency fire pump, and the

. turbine/cooling tower scenario for the maximum residential receptor.

Table 31-2. Summary of Screening HRA Results

Device/Process Acute Chronic Chronic Cancer | Cancer
Inhalation | Inhalation Non- Risk | Burden
HI | HI Inhalation HI E-06
Turbines and Cooling Tower | 0246 | 0.0216 - 0.174 | 0.043
MIR
Turbines and Cooling Tower- 0.0503 0.0018 - 0.0106 | 0.00105
Max Residential
| Emergency Generator 0.388 0.0158 - 0.166 | 0.0241
| Emergency Fire Pump 0.0378 0.0012 1.62E-05 0.821 | 0.119
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The following Appendices contain the detailed data for each of these screening analyses.

- Appendix C.2 Turbines and Cooling Tower for the MIR
Appendix C.3 Emergency Generator
| Appendix C.4 Emérgency Fire Pump
Appendix C.5 Turbines and Cooling Tower for Max Residential Receptor

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
¢ Minimum Obukhov length = 2 meters

e Surface roughness length = 0.25 meters (at both measurement and application site)
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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 requires domain averaged background ozone (Os) and ammonia (NHs)
concentrations for the Mesopuff I chemistry algorithm. For Os, a domain-averaged value of 4
ppb was used, which was based on background Os data collected in the project region by the
Bay Area Air Quality Monitoring District. For NHs, a domain average value of 10.0 ppb was
selected and was based on guidance in the IWNAQM Phase 2 Report .

- CALPUFF Model Options

A CALPUFF 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:

e Number of X grid cells = 2

e Number of Y grid cells = 2

e Number of vertical layers = 2

» Grid spacing = 210 km -

e Cell face heights = 0 and 5000 meters

¢ 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

o Terrain adjustment method = partial plume path adjustment '
e No puff splitting allowed ‘ |
e Chemical mechanism = Mesopuff II

e Wet and dry removal modeled

o Dispersion coefficients = PG dispersion coefficients

o PG sigmé-y and z not adjusted for roughness

o Partial plume penetration of elevated inversion allowed
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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 Clas§ 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. | |

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 NOx
control technology and natural gas fuel to achieve very low emission rates. Emissions from
the project include NOx, SOz, and PMio, 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 (NOs-) is in the form of ammonium nitrate
(NH<NO:3) and that particulate sulfate (SOx) is in the form of ammonium sulfate ((NH4)2SOx).
The visibility calculation is based on the ambient concentrations of NH4N03, (NH+)2S04, and
PMuo 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 genéral equation was used:
bew = bsn * fARH) + bury '

where:
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bext = particle scattering coefficient
bsn 3[((NH4)2S04) + (NHsNO3)]

bdry = bCoarse

The quantities in brackets are the masses expressed in pug/m’® and can further be broken down
into the following equations:

bnos = 3[1.29(NOs)(RH)]
bsos =  3[1.375(SOARH)]
Deoarse = 0. 6[PM10]

Using the above equations to calculate the extinction coefficients and correcting for {RH)
except for beoarse, Which is not corrected), Table 32 summarizes the maximum extinction
coefficients for each year for each pollutant and the total extinction.

Table 32. Maximum modeled impacts in protected areas.

24-hour Average

Visibility Impact  © creent Change

in Extinction

Class 1 bnos bso4 bfine
Area (Mm1) (Mm'1) (Mm1)

(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%

J
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.

Construction Impacts Analysis

The construction emissions analysis is presented solely for purposes of consistency with the
CEC-AFC application and should not be considered as a required part of the AQMD

“authority to construct” application. 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 D. With the exception of the maximum modeled one-hour NO: and
24-hour PMie 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.
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Soils and Vegetation Impacts

Based on the screening and refined modeling results presented above, no impacts are predicted
or anticipated with respect to sensitive soils and vegetation.

Growth Related Impacts

The proposed operation of the Russell City Energy Center will not require a significant number
of personnel, i.e., less than 25 FTE’s. Operational staff will be drawn from the existing local
employment pool of the East Bay region. The construction of the facility will be accomplished
by construction personnel who currently live and work in the East Bay region. There is
presently no need to bring construction staff from outside the regional area. During
construction, there may be a need to bring specialized supervisory staff on site. These
individuals will not be permanently located in the East Bay region and will use existing hotel
and/or motel and support facilities while on site. As such, no associated industrial,
commercial, or residential growth is expected from the construction or operation of the
facility. Therefore, there will be no additional air quality and visibility impacts due to growth
associated with the proposed construction and operation of the Russell City Energy Center.

Concentration Isopleths and Receptor Grids

Appendix B contains a series of pollutant concentration isopleths for the various averaging
times as well as graphical displays of the receptor grids used in the modeling analysis.
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SECTION 6.0
BEST AVAILABLE CONTROL TECHNOLOGY

Applicable BACT levels are shown in Table 33, along with anticipated potential facility
emissions. BAAQMD Rule 2-2-301 requires the RCEC to apply BACT for emissions of NOx,
POC, SOx, CO and PMo (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 NOx, POC, SOz, CO, and PMiw. The calculation of facility
emissions was discussed in Section 4.0.

Table 33. Facility Best Available Control Technology (BACT) requirements.

Applicabilit Facility Emission Level BACT

Pollutant ppLevel ! vy(lbs/day) Required
Criteria Pollutants: District Regulation 2-2-301.1
POC 10 Ibs/day 234.3 yes
NPOC 10 Ibs/day - no
NOx 10 Ibs/day 1445.7 yes
SO2 10 Ibs/day 67.7 yes
PMo 10 Ibs/day 526.4° yes
CO 10 lbs/day 8022.2 yes
Noncriteria Pollutants: District Regulation 2-2-301.2
Lead 3.2 1bs/day - ~ Neg no.
Asbestos 0.04 1bs/day Neg no
Beryllium 0.002 lbs/day Neg no
Mercury 0.5 lbs/day Neg no
Fluorides 16 Ibs/day Neg no
Sulfuric Acid 38 lbs/day Neg no
Mist
Hydrogen 55 lbs/day Neg no
Sulfide
Total Reduced 55 Ibs/day Neg no
Sulfur
Reduced 55 lbs/day Neg no
Sulfur
Compounds
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‘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 E. 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 NOx emissions will be the use of low NOx emitting equipment and add-on controls.
RCEC has selected a gas turbine equipped with dry, low NOx combustors. The gas turbine
dry, low NOx combustors will generate a maximum of 25 ppmvd NOx, 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 NOx emissions to 2.5 ppmvd NOx, corrected to 15
percent O: (3-hour average). The District BACT guidelines indicate that BACT from large gas
turbines (> 23 MMBtu/hr heat input) is an exhaust concentration not to exceed 5 ppmvd NOx,
corrected to 15 percent Oz; therefore, RCEC will meet the necessary BACT requirements for
NOx. The duct burner will also be exhausted to the SCR system; therefore, BACT for the duct
burner is also the stringent 2.5 ppmvd NOx level, corrected to 15 percent Oz. The District |
BACT Guideline determination for NOx from gas turbines is shown in Appendix E.

BACT for CO emissions will be achieved by use of gas turbines equipped with dry, low NOx
combustors and the use of duct burners with similarly low CO production characteristics. Dry,
low NOx combustors emit low levels of combustion CO while still maintaining low NOx
formation. RCEC has specified a CO limit of 6 ppmvd, corrected to 15 percent Oz, 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
MMBuw/hr heat input) is 10 ppmvd CO, corrected to 15 percent Q2. 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
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ppmvd, corrected to 15 percent Oz 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 E.

BACT for POC emissions will be achieved by use of the gas turbine dry, low NOx combustors
and the use of duct burners with similarly low POC production characteristics. As in the case
of CO emission formation, dry, low NOx combustors use air to fuel ratios that result in low
combustion POC while still maintaining low NOx levels. The duct burner POC emission rate

is 0.02 1bs/sMMBtu 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 NOx
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 PMuio 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 34, RCEC will be required to provide
emission offsets for NOx and POC emissions. \

Table 34. BAAQMD offset requirements and RCEC emissions.

Pollutant Applicable Emission RCEC Emission Regulation Offsets
Facility Size Increase Rate Required

POC 50 tpy Any increase 28.5 tpy 2-2-302 yes

NOx 50 tpy Any increase 134.6 tpy 2-2-302 yes

PMuio 100 tpy 1 tpy Net 86.3 tpy* 2-2-303 no
increase

SO: 100 tpy 1 tpy Net 12.4 tpy 2-2-303 no
increase

Including cooling tower.

Section 2-302 requires POC and NOx emission reduction credits to be provided at an offset
ratio of 1.15:1. Because both POC and NOx contribute to the Bay Area Basin ozone levels,
Section 2-302.1 allows emission reduction credits of NOx 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 NOx emissions, at the 1.15:1 offset ratio.
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Section 2-303 requires emissions offsets for emissions increases at facilities that emit more
than 100 tpy of SOz and PMiw. As facility emissions of SOz and PMio will be below 100 tpy,
SO:2 and PMo offsets are not required. :

Sections 2-304 and 2-305 impose emissions offset requirements, or require project denial, if

SOz, NO2, PMio, 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 NOx and POC are shown in Table 35 below. Sufficient

- offsets have been purchased by Calpine/Bechtel. The information in the AQMD ERC bank

listing includes:
e Ownership and amounts (by pollutant) of emission offset sources

e Emission reduction credits granted by the District that have been determined to meet
the District’s requirements for bankable offsets.

Table 35. Facility offset regliirements.

Pollutant Emissions =~ Required Offset Required Offsets
(tons/yr) Ratio v (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 owned by Calpine/Bechtel is included in

- Appendix F. As discussed in Section 6.0, sufficient offsets to fulfill this requirement have

already been purchased by Calpine/Bechtel. The applicant is also offsetting NOx with POCs at
a 1:1 ratio.

As discussed earlier, 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

o 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 36.
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Table 36. BAAQMD PSD reqﬁirements applicable to 100 tpy fossil fuel fired power

. , plants.

PSD Facilit Modelin - . Applicable
Pollutant Applicabilit))l' Threshol%l Facility — Modeling Igri,strict
Emissions Required .
Level Level Regulation
NOx 100 tpy 100 tpy 134.6 tpy yes 2-2-304.2
SO: 100 tpy 100tpy  12.4 tpy no 2-2-304.2
PMi¢® 100 tpy 100 tpy 86.3 tpy no - 2-2-304.3
Cco 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 PMio. 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 36. The required modeling analysis was
carried out and the results presented in Section 5.0.
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SECTION 7.0
AQMD REGULATORY COMPLIANCE

A number of specific district regulations apply to the RCEC facility construction and
operation, each of these regulations is discussed below.

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 30, RCEC will exceed only the BAAQMD PSD one-hour significance level
for NO: due to periodic testing of the facility’s emergency Diesel fire pump. 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 PMo standard, which is already being exceeded. The modeling
analysis is discussed in detail in Section 5.0. '

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 NOx, CO, SOz and PMio emissions were below their respective de minimis
levels, as shown in Table 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 National Seashore and Pinnacles National Park, are over 80 km
from RCEC, this section is not applicable to the proposed facility.
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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 5.0. The soils and vegetation analyses are provided in Section
5.0.

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 5.0 and
Appendix C.

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 starfup. The Phase II acid rain requirements will also apply to RCEC. Asa
Phase II 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 apphcable 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.
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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 5.0 shows that ground-
level concentrations of SO2 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.

Regulation 9, Rule 2, pertains to hydrogen sulfide. RCEC is not expected to emit HzS.

Regulation 9, Rule 3, Nitrogen Oxides From Heat Transfer Operations, imposes a NOx 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 Q2. RCEC’s NOx level of 2.5 ppmvd,
corrected to 15 percent Oz, 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 NOx and SOz; 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 37.
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Table 37 Laws, ordinances, regulations, standards (LORS), and permits for protection of air quality.

Regulating
LORS Purpose Agency Permit or Approval Schedule and Status of Permit

Federal
Clean Air Act (CAA) §160-169A and Requires prevention of significant deterioration BAAQMD After project review, issues Agency approval to be obtained
implementing regulations, Title 42 (PSD) review and facility permitting for with USEPA Authority to Construct (ATC) before start of construction.
United States Code (USC) §7470-7491 construction of new or modified major stationary oversight with conditions limiting
(42 USC 7470-7491), Title 40 Code of sources of air pollution. PSD review applies to emissions.
Federal Regulations (CFR) Parts 51 & 52 pollutants for which ambient concentrations are -
(40 CFR S1 & 52). (Prevention of lower than NAAQS.
Significant Deterioration Program )
CAA §171-193, 42 USC §7501 et seq. Requires new source review (NSR) facility BAAQMD After project review, issues ATC  Agency approval to be obtained
(New Source Review) " permitting for construction or modification of with USEPA with conditions limiting before start of construction.

specified stationary sources. NSR applies to oversight emissions.

pollutants for which ambient concentration levels

are higher than NAAQS.
CAA §401 (Title IV), 42 USC §7651 Requires reductions in NO, and SO, emissions. BAAQMD Issues Acid Rain permit after Application to be made within 12
(Acid Rain Program) with USEPA review of application. months of start of facility

oversight _ operation.
CAA §501 (Title V), 42 USC §7661 Establishes comprehensive permit program for BAAQMD Issues Title V permit after review  Application to be made within 12
(Federal Operating Permits Program) major stationary sources. with USEPA of application. months of start of facility
oversight operation.

CAA §111,42USC §7411, 40 CFR Part Establishes national standards of performance for BAAQMD After project review, issues ATC ~ Agency approval to be obtained
60 (New Source Performance Standards -  new stationary sources. with USEPA with conditions limiting before start of construction.
NSPS) oversight emissions.
CAA §112,42 USC §7412, 40 CFR Part Establishes national emission standards for BAAQMD After project review, issues ATC  Agency approval to be obtained
63 (National Emission Standards for hazardous air pollutants. with USEPA with conditions limiting before start of construction.
Hazardous Air Pollutants - NESHAPs) oversight ;missioqs. B
State
California Health & Safety Code Outlaws discharge of such quantities of air BAAQMD with After project review, issues ATC ~ Agency approval to be obtained B
(H&SC) §41700 (Nuisance Regulation) contaminants that cause injury, detriment, CARB oversight with conditions limiting before start of construction.

nuisance, or annoyance. emissions.

 Regulating :
LORS Purpose Agency Permit or Approval Schedule and Status of Permit

H&SC §44300-44384; California Code Requires preparation and biennial updating of BAAQMD with After project review, issues ATC ~ Screening HRA submitted before
of Regulations (CCR) §93300-93347 facility emission inventory of hazardous CARB oversight with conditions limiting start of construction.
(Toxic “Hot Spots™ Act) substances; risk assessments. emissions.
California Public Resources Code Requires that CEC’s decision on AFC include CEC After project review, issues Final ~ CEC approval of AFC, i.c,,

§25523(a); 20 CCR §1752, 2300-2309
(CEC & CARB Memorandum of
Understanding)

requirements to assure protection of environmental
quality;” AFC required to address air quality
protection.

Determination of Compliance
(FDOC) with conditions limiting
emissions.

FDOC, to be obtained before start
of construction. .



Local

BAAQMD Regulation 1 §301(Public
Nuisance)

BAAQMD Regulation 2 (Permits), Rule
2 (New Source Review)

BAAQMD Regulation 2, Rule 6 (Major
Facility Review)

BAAQMD Regulation 6 (Particulate
Matter and Visible Emissions)

BAAQMD Regulation 7 (Odorous
Substances)

BAAQMD Regulation 9, Rule 1 (Sulfur
Dioxide)

BAAQMD Regulation 9, Rule 2
(Hydrogen Sulfide)

BAAQMD Regulation 9, Rule 3 (Heat
Transfer Operation NO, Emissions
Limits) '

Prohibits emissions in quantities that adversely
affect public health, other businesses, or property.

NSR and PSD: Requires that pRCEConstruction
review be conducted for all proposed new or
modified sources of air pollution, including
BACT, emissions offsets, and air quality impact
analysis. '

Implements operating permits requirements of
CAA Title V and acid rain regulations of CAA
Title IV.

Limits visible emissions to no darker than Ringel-
mann No. 1 for periods greater than 3 minutes in
any hour; limits PM emissions to #0.15 gr/dscf.
Limits emissions of dimethylsulfide, ammonia,
mercaptan, phenols, and trimethylamine; becomes
applicable upon confirmation of 10 or more odor
complaints with 90 days.

Limits SO, emissions to <300 ppm; also limits
SO, emissions resulting in ground level
concentrations of specified level and duration.
Limits H,S emissions during any 24-hour period
that result in ground level H,S concentrations
exceeding specified levels and durations.

Limits NO, emissions from new heat transfer
operations $250 MMBtu/hr maximum to

<125 ppm.

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

BAAQMD
BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

Issues Title V permit after review
of application.

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.

Application to be made within 12
months of start of facility
operation. .

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.



Table 37 (continued).

LORS

Purpose

Regulating
Agency

Permit or Aﬁproval

Schedule and Status of Permit

BAAQMD Regulation 9, Rule 9
(Nitrogen Oxides from Stationary Gas
Turbines)

BAAQMD Regulation 10 (40 CFR 60
Subpart GG) (Standards of Performance
for Stationary Gas Turbines)

BAAQMD Regulation 1 1, (Hazardous
Pollutants)

Limits NO, emissions during baseload operations
to 9 ppmv @ 15 percent exhaust oxygen (15 ppmv
if SCR is not used).

Requires monitoring of fuel, other operating
parameters; limits NO, and SO, emissions,
requires source testing, emissions monitoring, and
RCECordkeeping. ‘

Implements federal NESHAP regulations.

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

BAAQMD with
CARB oversight

" After project review, issues ATC

with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting
emissions.

After project review, issues ATC
with conditions limiting .
emissions.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.

Agency approval to be obtained
before start of construction.




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 RCEC, including the cooling tower, as presented in Table 19.

Maximum daily emisisons impacts are calculated based on the following assumptions regarding
operation of RCEC:
e 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.

o 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 6.0, sufficient offsets to fulfill this requirement have already been purchased by
Calpine/Bechtel. The applicant is also offsetting NOx with POCs at a 1:1 ratio.
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TABLE A-1A :
Summary of Startup Emissions Data - pounds per hour

Project Notes POC co NO, SO, PM,o
Crockett Cogeneration '
6/96 avg. Source Tests® 54 46 - - 59 - | -
6/97 avg. : <1 31 41 . - -
min run . <1 27 g - - -
max run . 59 "~ 49 , ‘95 - : -
Crackett Cogeneration FDOC® 170 385 160 - -
. SF Energy " FDOC . 299 437 77 L. .
Sutter : ' o
Cold Start From - 838 175 - -
Hot Start Westinghouse - 902 170 - Co-
Sutter ‘ .
Cold Start FDOC* 11 838 175 | 2.7 9.0
Hot Start 1.1 902 170 2.7 © 9.0
Westinghouse
Cold Start d 292 1722 183 3 28
Warm Start 296 1625 221 3 25
Hot Start 442 2142 217 4 33
Bechtel - DEC . .
Cold Start v From 437 3317 168 - 7
Hot Start Westinghouse € 520 7343 189 . .- 8
Used in RCEC AFC ' '
Cold Start o 16 838 80 1.4 9
Hot Start . 16_ 902 80 1.4 9
Notes:

*Minimum and maximum values are based on the six.individual runs that comprise the two sets of tests.
®Permit conditions have not been carried forward into the permit to operate, and are no longer in effect.
“Values shown are from the engineering analysis; there are no proposed permit conditions for startup
emissions limits in the proposed FDOC.

¢ Westinghouse provided data for the DEC plant (3 turbines)on a Ibs/start basis. The above Ibs/hr values
were calculated assuming a 3 hour starting period per turbine for a cold start; 2 hours for a warm start; and 1
hour for'a hot start. Data do not reflect the performance of oxidation catalysts or CO catalysts.

“Bechtel estimates are 140 minutes for cold start for first engine; 40 minutes for cold start for second and third
engines; and 30 minutes for hot start for each engine.

'POC values are two times full load emission rates. CO values are equivalent to values proposed for Sutter
project. NO, values are 30 percent higher than the higher of the two Crockett test averages, rounded up to the
nearest 5 Ibs/hr. SO, and PMy, values are the full load emission rates. . '
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TABLE A-1B

Summary of Startup Emissions Data - pounds per start per turbine

#Data extrapolated from reported hourly values by ratio of 80/60.

Project Notes POC co NO, SO, PMjo

Crockett Cogeneration

6/96 avg. Source Tests® 71 62 79 - -

6/97 avg. 1 41 54 - -

min run <1 36 12 - -

max run 79 66 127 - -
Crockett Cogeneration FDOC® 340 770 320 - -
SF Energy FDOC* 299 437 77 - -

" Sutter

Cold Start From - 611 2932 - -

Hot Start Westinghouse - 339 1804 - -
Sutter

Cold Start Proposed 3 2514 525 8 27

Hot Start FDOC? 1 902 170 3 9
Westinghouse

Cold Start ° 875 5167 550 8 83

Warm Start 592 3250 442 5 50

Hot Start 442 2142 217 4 33
Bechtel - DEC

Cold Start From 1019 7740 391 - 17

Hot Start Westinghouse 520 3671 189 - 4
Used in RCEC AFC

Cold Start f 48 2514 240 - 4.2 27

Hot Start 16 902 80 ° 1.4 9
Notes:

®Values based on maximum two hours per startup.

“Values based on maximum one hour per startup.

“Values based on maximum three hours per cold start, one hour per hot start.

*Westinghouse provided data for the DEC plant (3 turbines). Data do not reflect the performance of oxidation
catalysts or CO catalysts.

‘Based on maximum three hours per cold start, one hour per hot start.
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Table A-2

Detailed Calculations for Maximuam Hourly, Daily and Annual Criteria Pollutant Emissions

Maximum Hourl

Daily and Annual Emissions NOx 502 coO POC
Base Load Cold Start Hot Start Base Load Cold Start Hot Start Base Load  Cold Start Hot Start Base Load Cold Start  Hot Start PM10
- max. hour hrs/day hrs/yr | hrs/day hrs/yr | hrs/day hrs/yr Ib/hr ib/hr 1b/hr Ib/hr Ib/hr Ib/hr Ib/hr Ib/ hr Ib/hr Ib/hr Ib/hr
Turbine 1, no DB 1 4 6844 3 156 1 260 195 80 80 140 28.8 838.0 902.0 2.6 16.0 16.0 90
Turbine 2, no DB 0 2 6844 3 156 1 260 195 80 80 1.40 288 838.0 902.0 26 16.0 16.0 9.0
Turbine 1, w/ DB&PA 0 16 1500 0 [¢] 0 0 214 0 0 1.50 31.7 0 0 238 0.0 0.0 120
Turbine 2, w/ DB&PA 1 16 1500 0 0 0 0 214 0 0 1.50 3.7 0 0 2.8 0.0 0.0 12.0
Emergency generator 1 1 200 0 0 0 0 1.77 0 0 0.004 3.02 0 0 1.42 0.0 00 0.0006
Fire pump engine 1 1 30 0 0 (] 0 3.90 0 0 0.106 2.35 0 0 0.48 0.0 0.0 013
|Cooling tower 1 24 8760 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.69
NOx S02 i co POC PM10
Max Max Total Max Max Total Max Max Total Max Max Total Max Max Total
Ib/hr Ib/ day tpy tb/hr Ib/day tpy Ib/hr Ib/day tpy Ib/hr Ib/ day tpy Ib/hr b/ day tpy
Turbine 1, no DB 80.0 398.0 83.4 14 11.2 5.1 902.0 3,531.2 281.2 16.0 7492 12.1 9.0 720 327
Turbine 2, no DB 0.0 359.0 83.4 0.0 84 5.1 00 34736 281.2 0.0 69.1 121 0.0 54.0 327
Turbine 1, w/ DB 0.0 3424 16.1 0.0 240 1.1 0.0 507.2 238 0.0 448 21 0.0 192.0 9.0
Turbine 2, w/ DB 214 3424 16.1 1.5 240 11 31.7 507.2 238 28 4.8 21 12.0 192.0 90
Emergency generator 0.0 0.0 0.18 0.0 0.0 0.0004 3.0 3.0 03 14 14 0.142 0.0 00 0.0001
Fire pump engine 3.9000 3.9000 0.0585 0.1060 0.1060 0.0016 0.0000 0.0000 0.0353 0.0000 0.0000 0.0072 0.0000 0.0000 0.0019
Cooling tower 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 16.4 3.0
Total 105.3 1445.7 1346 3.0 67.7 124 936.7 8,022.2 610.2 20.2 2343 285 21.7 526.4 86.3
Ib/hr Ib/day tpy Ib/hr Ib/ day tpy 1b/hr Ib/ day tpy Ib/hr 1b/day tpy lb/hr b/ day tpy

Assumptions:

Each turbine has one cold start and one hot start on worst case day; startups lag by two hours.
Emergency generator and fire pump will not both be tested on the same day.
Fire pump will not be tested more than 30 hours per year.



Notes for Table A-2
Calculation of Maximum Hourly, Daily and Annual Emissions

Calculation of Maximum Hourly Emissions

a. Turbines/HRSGs

As hourly NOy, CO and POC emissions from the turbines are higher during startup than
during full load operation, highest hourly emissions occur while one turbine is in startup
mode. Except for startup, maximum hourly emissions from the turbines occur while
operating at full load and 94 degF with power augmentation and duct firing. Emissions
under this operating mode are higher than under part load or low temperature operations
as the duct burner operates only at full load and high temperature conditions. Emissions
under full and part load conditions at maximum and minimum site temperature conditions
are shown in Tables A-3a and A-3b.

Only one turbine at a time will be in startup mode. Therefore highest hourly emissions from
the turbines will occur when one turbine is starting up and the other is operating at full load
with power augmentation and duct firing.

b. Auxiliary Boiler
No auxiliary boiler is proposed for the RCEC project.
¢. Emergency Generator and Fire Pump

The emergency generator and the fire pump will not operate simultaneously. Maximum
hourly NOy and SO; emissions will occur while the fire pump is operating; highest hourly
CO and PMy emissions occur when the emergency generator is operating. Emissions from
these units are shown in Table A-2. Toxic pollutant emissions from these devices are shown
in Tables A-7, and A-8.

d. Cooling Tower

Maximum hourly emissions occur while the cooling tower is operating at full capacity. See
Table A-6. ‘

-Calculation of Maximum Daily Emissions

a. Turbines/HRSGs

As discussed above for the hourly emissions calculations, hourly NO,, CO and POC
emissions are highest during startup. The operating conditions having the next highest
hourly emissions are full load operation at 94 degF with power augmentation and duct
tiring, followed by full load operation at 34 degF. Duct burner operation will not exceed 16
hours a day. Therefore maximum daily turbine emissions will occur on a day when each
turbine has one hot and one cold start, operates at full load with power augmentation and
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duct firing for 16 hours, and operates at full load without power augmentation and duct
burning for the rest of the day. Again, both turbines will not be in startup mode
simultaneously; there will be a two-hour period between starting the first and second
turbines. '

b. Auxiliary Boiler
No auxiliary boiler is proposed for the RCEC project.
¢. Emergency Generator and Fire Pump

The emergency generator and fire pump will operate a maximum of one hour per day for
testing, and the two units will not be tested on the same day. Therefore maximum daily
emissions correspond to one hour of operation of the unit that has the higher emissions.

d. Cooling Tower

Maximum daily cooling tower emissions will occur while the cooling tower is in operation
for 24 hours.

Maximum Annual Emissions

a. Turbines/HRSGs

Each turbine is assumed to have a maximum of 52 cold starts (156 hours) and 260 hot starts
(260 hours) each year. Duct firing will be limited to the equivalent of 1500 full load hours
per year per turbine. Therefore the calculation of maximum annual emissions from each
turbine is based on the following assumptions:

156 hours of cold start operation

260 hours of hot start operation

1500 hours of operation with power augmentation and duct firing
6844 hours of operation at full load, 34 degF

b. Auxiliary Boiler
No auxiliary boiler is proposed for the RCEC project.
c. Emergency Generator and Fire Pump

The emergency generator and fire pump will operate a maximum of 200 and 30 hours
respectively per year each. Annual emissions are based on this yearly operation.
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Table A-3a

Gas Turbines: Parameters for Screening Modeling

Exhaust
Ambient Temp, Diameter,
Case Temp, degF Load, % deg K m

2 34 . 100% no DB, no PA 349.67 5.486
3 34 70% no DB, no PA 349.67 5.486
11 94 100% no DB, no PA 349.67 5.486
12 94 70% no DB, no PA 349.67 5.486
14 59 100% w/PA and DB 34967 - 5486
16 94 100% w/PA and DB 349.67 5.486

Exhaust
Flow,
m3/s

495.79
408.56
461.89
376.14
505.83
488.56

Exhaust
Velocity,
m/s

20.97
17.28
19.54
15.91
21.40
20.67

NOx,
8/s

2.407
1.814
2.205
1.588
269
2.59

502,
g/s
0.176
0.126
0.164
0.113

0.189
0.189

Co,
g/s

3.566
2.684

3.276

2.356
3.9%
3.856

PM10,
g/s

1.134
1134
1.134
1.134
1.512
1.512

Stack
Temp, deg F

170
170
170
170
170
170

Stack Diam,

ft

18
18
18
18
18
18

Exhaust
Flow, acfm

1,050,510
865,700
978,700
797,000

1,071,800

1,035,200

Exhaust
Velocity,
ft/sec

68.80
56.70
64.10
52.20
70.20
67.80

NOx,
Ib/hr

19.10
14.40
17.50
12.60
21.40
20.60

S02, |
Ib/hr

1.400
1.000
1.300
0.900
1.500
1.500

co,
Ib/hr

28.30
21.30
26.00
18.70
31.70

30.60

PM10,

Ib/hr

9.00
- 9.00
9.00
9.00
12.00
12.00



Table A-3b

Exhaust and Emissions Characteristics for Screening Modeling Analysis

Ambient Temp, F
RH, %
GT Load
Evap Cooler
Power Aug
GT heat input, MMBtu/hr
DB heat input, MMBtu/hr
Stack flow, Ib/hr
Stack temp, F
Stack exhaust, vol %
o2 -
CcO2
H20
Stack velocity, fps
NOx, Ib/hr
NOx, ppmvd @ 15% O2 (2)
CO, Ib/hr
CO, ppmvd @15% O2 (2)
VOC, Ib/hr
VOC, ppmvd @ 15% O2 (2)
PM10, Ib/hr (2)
SO2, Ib/hr (3)
NH3, Ib/hr
NH3, ppmvd @ 15% O2 (2)

Notes:

‘\

Case 2 Case 3 Case 11 Case 12 Case 14 Case 16
Low Temp Low Temp High Temp High Temp| Annual Avgerage Temp High Temp
u:ull Load w/0o DB&PA | Part Load |Full Load w/o DB&PA| Part Load { Full Load w/ DB&PA | Full Load w/ DB&PA
34 34 94 94 59 94
81 25 21 21 81 21
100% 70% 100% 70% 100% 100%
off off on off on on
off off off off on on
1979.4 1481.3 1819.7 1301.5 2017.2 - 1938.4
0.0 0.0 : 0.0 0.0 200.0 200.0
3,892,145 3,214,566 3,611,972 2,956,737 3,882,594 3,741,967
170 170 170 170 170 170
125 13.22 12.33 13.45 10.54 1042
3.79 347 3.73 33 416 4.16
8.07 7.43 9.38 7.71 14.29 14.91
68.8 56.7 64.1 52.2 70.2 67.8
19.1 144 175 v 126 214 20.2
25 2.5 25 25 2.5 2.5
283 21.3 26 18.7 31.7 29.9
6.0 6.0 6.0 6.0 6.0 6.0
2.5 1.9 23 17 2.8 2.7
1.0 1.0 1.0 1.0 1.0 1.0
9.0 9.0 9.0 9.0 12.0 12.0
1.400 1.000 1.300 0.900 1.500 1.500
14.1 10.6 13 93 15.8 15.3
5.0 5.0 5.0 5.0 50 5.0

1. DB&PA: duct burner and power augmentation




‘ |

Table A-4

Calculation of Noncriteria Pollutant Emissions

Rev. 5/8/2001

Calculation of Noncriteria Pollutant Emissions from Gas Turbmes

Compound

Acetaldehyde

. Acrolein
Ammonia
Benzene
1,3-Butadiene
Ethylbenzene
Formaldehyde
Hexane
Naphthalene
PAHs (5)
Propylene
Propylene oxide
Toluene
Xylene

- Notes:

Rev. 5/22/2001

(each turbine)

Modeled Emission Rates
(each turbine)

Modeled Concentrations
(total both turbines)

Maximum Maximum
Emission Hourly Daily Annual One-hour Annual One-hour Annual
Factor, Emissions, Emissions, Emissions, Emissions, Emuissions, Impacts, Impacts,
Ib/ MMscf (1) Ib/hr (2) 1b/day ton/yr (3) - g/s g/s ug/m3 (6) ug/m3 (6)

6.86E-02 0.15 3.57 0.59 1.88E-02 1.69E-02 2.22E-01 1.82E-03
6.43E-03 - 0.01 0.33 0.06 1.76E-03 1.58E-03 2.08E-02 1.70E-04
4) 15.84 373.46 65.39 2.00E+00 1.88E+00 2.37E+01 2.02E-01
1.36E-02 0.03 0.71 0.12 3.72E-03 3.35E-03 4 41E-02 3.61E-04
1.27E-04 2.76E-04 6.61E-03 1.09E-03 3.47E-05 3.13E-05 411E-04 3.37E-06
1.79E-02 0.04 0.93 015 4.89E-03 4 41E-03 5.80E-02 4.75E-04
1.10E-01 0.24 5.73 0.94 3.01E-02 2.71E-02 - 3.56E-01 2.92E-03
2.59E-01 0.56 13.49 222 7.08E-02 6.38E-02 8.39E-01 6.87E-03
1.66E-03 3.60E-03 8.64E-02 1.42E-02 4.54E-04 4.09E-04 5.38E-03 4.40E-05
6.60E-04 1.43E-03 3.44E-02 5.65E-03 1.80E-04- 1.62E-04 2.14E-03 1.75E-05
7.70E-01 1.67 40.09 6.59 2.10E-01 1.90E-01 2.49E+00 2.04E-02
4.78E-02 0.10 2:49 0.41 1.31E-02 1.18E-02 1.55E-01 1.27E-03
7.10E-02 0.15 3.70 0.61 1.94E-02 1.75E-02 2.30E-01 1.88E-03
2.61E-02 0.06 1.36 0.22 7.13E-03 6.42E-03 8.46E-02 6.92E-04

(1) Provided by BAAQMD from Ventura County APCD and CATEF databases for Frame 7 type turbmes

(2) Based on maximum hourly turbine fuel use of 2217.2 MMBtu/hr (with duct burner) and
fuel HHV of 1022 Btu/scf. 2.169 MMscf/hr

(3) Based on maximum annual turbine fuel use of 17,489,034.4 MMBtu/ yr (with duct burner)
and fuel HHV of 1022 Btu/scf. 17,113 MMscf/yr

(4) Based on 5 ppm ammonia slip from SCR system.

(5) Polycyclic aromatic hydrocarbons, excluding naphthalene (treated separately).

(6) Modeled unit impacts: 11.85301  ug/ma3 for 1.0 g/s/ turbine, 1-hour average (Case 12 stack parameters)

0.10770 ug/m3 for 1.0 g/s/ turbine, annual average (Case 14 stack parameters)

except ammonia modeled at actual emission rates (includes cooling tower)



Table A-4 (cont'd)
Calculation of Noncriteria Pollutant Emissions from Cooling Tower (1)
Rev. 5/8/2001
Calculation of Noncriteria Pollutant Emissions from Cooling Tower Modeled Emission Rates Modeled Concentrations
(cooling tower) . (each cell) (total all cells)
Concentration in ‘ One-hour Annual  One-hour Annual
Cooling Tower Emissions, Emissions, Emissions, Emissions, Emissions, Impacts, Impacts,
Constituent Return Water Ib/hr Ib/day ton/yr g/s g/s ug/m3 ug/ma3
Ammonia 4 ppm 137E-03 3.29E-02 6.00E-03  1.73E-05 1.73E-05 2 (2
Arsenic 0 ppm -- - -- - - -- -
Cadmium 0 ppm - - - - -- - --
Chromium (III) 0 ppm -- -- - -- - - -
Copper 0 ppm -- - - - - - -
Lead 0 ppm -- -- -- - - - -
Mercury 0 ppm - -- - - - : -- --
Nickel 0 ppm -- - -- -- - -- --
Silver 0 ppm - - -- -- - - -
Zinc 0 ppm -- -- -- - - -- -
PAHs - : - - - - -- -- -
Notes: (1) Emissions calculated from maximum drift rate of .. 342.39 b/ hr.

(2) Modeled with turbines (see previous).

Rev. 5/22/2001



Table A-5
Ammonia Emi_ssions Calculations

Calculation of ammonia emissions from the gas turbines and duct burners is based on the
proposed ammonia slip limit of 5 ppmvd.

Gas Turbines

Data supplied by Bechtel/Calpine pertaining to the operational scenarios for the gas
turbines and duct burners indicates the following with respect to ammonia emissions for
each gas turbine.

Table A-5 Ammonia Emissions

Scenario Emissions
Maximum hourly, Case 14 15.8 1bs/hr

W/ Duct Burners, Pwr Aug, at59deg F

Maximum annual, based on proposed | 65.39 tons/yr

Annual operating scenario.

Annualized hourly emissions, at 14.93 Ibs/hr
8760 hrs/yr
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Table A-6 »
Calculation of Cooling Tower Emissions

Cooling Tower Flow Chafacteristics: (from Bechtel, 4/27/01)

- Water Flow Rate, 10E6 lbm/hr 68.48
Water Flow Rate, gal/min 137,012
Drift Rate, % | 0.0005
Drift, lbm water/hr 342.39

PM10 Emissions based on TDS Level

TDS level, ppm 2000
PM10, Ib/hr 0.685
PM10, tpy 3.00

PM10 Emissions for Modeling

PM10 Emissions per cell, g/s 8.63E-03

Tower Description:
10 Cells

Non-contact, closed circuit, counter flow

Forced draft
ACFM per cell = 1,478,900 (approx.)



Table A-7
Gaseous Fuel IC Engine Air Toxics Emissions Calculations

Fuel Type: Natural Gas Max Hrs/Day:
Scf/Hr: 6302 ~ Max Hrs/Yr:
MMcf/Hr:  0.006302

MMcf/Yr: 1.2604

EF
Substance 1bs/mmcf lbs/hr lbs/yr
Acenaphtene 1.51E-04  9.52E-07  1.90E-04
Acenapthylene 5.25E-04 3.31E-06 6.62E-04
Anthracene 1.19E-04  7.50E-07 = 1.50E-04
Benzo-a-anthracene 5.88E-05 3.71E-07 7.41E-05
BaP 2.70E-06 1.70E-08  3.40E-06
Benzo-a-fluoranthene 4.09E-05 2.58E-07 5.16E-05
Benzo-ghi-perylene 7.54E-06 4.75E-08  9.50E-06 -
Benzo-k-fluoranthene 7.83E-06 4.93E-08 9.87E-06
Chrysene 1.43E-05 9.01E-08 1.80E-05
Dibenz-ah-anthracene 2.70E-06 1.70E-08 3.40E-06
Fluoranthene 2.91E-04 1.83E-06 3.67E-04
Fluorene 4.36E-04 2.75E-06 5.50E-04
Indeno-123cd-pyrene 7.17E-06  4.52E-08  9.04E-06
Naphthalene 2.51E-02 1.58E-04 3.16E-02
Phenanthrene 1.85E-03 1.17E-05 2.33E-03
Pyrene ‘ 1.87E-04 1.18E-06 2.36E-04
Ethylbenzene 7.11E-02 4.48E-04 8.96E-02
13 Butadiene 3.67E-01 2.31E-03 4.63E-01
Acetaldehyde 5.29E-01 3.33E-03 6.67E-01
Acrolein 5.90E-02 3.72E-04 7.44E-02
Benzene 2.18E-01 1.37E-03 2.75E-01
Formaldehyde 471E+00 2.97E-02 5.94E+00
Propylene 5.38E+00 3.39E-02 6.78E+00
Toluene 2.39E-01 = 1.51E-03 3.01E-01
Xylenes 6.46E-01 4.07E-03  8.14E-01

200

tons/yr
9.52E-08
3.31E-07
7.50E-08
3.71E-08
1.70E-09
2.58E-08
4.75E-09
4.93E-09
9.01E-09
1.70E-09
1.83E-07
2.75E-07
4.52E-09
1.58E-05
1.17E-06
1.18E-07
4.48E-05
2.31E-04
3.33E-04
3.72E-05
1.37E-04
2.97E-03
3.39E-03
1.51E-04
4.07E-04

EFs: CARB-CATEF Database (mean values for source type and category)

Max Hr.
g/sec
1.20E-07
4.17E-07
9.46E-08
4.67E-08
2.15E-09
3.25E-08
5.99E-09
6.22E-09
1.14E-08
2.15E-09
2.31E-07
3.47E-07
5.70E-09
1.99E-05
1.47E-06
1.49E-07
5.65E-05
2.92E-04
4 20E-04
4.69E-05
1.73E-04
3.74E-03
4.28E-03
1.90E-04

'5.13E-04

Annual
g/sec
2.74E-09
9.53E-09
2.16E-09
1.07E-09
4.90E-11
7.42E-10
1.37E-10
1.42E-10
2.59E-10
4.90E-11
5.28E-09
7.91E-09
1.30E-10
4.55E-07
3.36E-08
3.39E-09
1.29E-06
6.66E-06
9.60E-06
1.07E-06
3.96E-06
8.55E-05
9.76E-05
4.34E-06
1.17E-05

Normalized Conc's

ug/m3

ug/m3

3238.32642 92.92491

1-Hr
Impact
ug/m3
3.89E-04
1.35E-03
3.06E-04
1.51E-04
6.95E-06
1.05E-04
1.94E-05
2.02E-05
3.68E-05
6.95E-06
7.49E-04
1.12E-03
1.85E-05
6.46E-02
4.76E-03
4.81E-04
1.83E-01
9.45E-01
1.36E+00
1.52E-01
5.61E-01
1.21E+01
1.38E+01
6.15E-01
1.66E+00

Annual

Impact

ug/m3
2.55E-07
8.85E-07
2.01E-07
9.91E-08
4.55E-09
6.90E-08
1.27E-08
1.32E-08
2.41E-08
4.55E-09
4.91E-07
7.35E-07
1.21E-08
4.23E-05
3.12E-06
3.15E-07
1.20E-04
6.19E-04
8.92E-04
9.95E-05
3.68E-04
7.94E-03
9.07E-03
4.03E-04
1.09E-03



Table A-8

Liquid Fuel IC Engine Air Toxics Emissions Calculations

Fuel Type: Diesel
Gal/Hr: 15.4
Mgal/Hr: 0.0154
Mgal/Yr: - 0.462

Substance
Acenaphtene
Acenapthylene
Anthracene
Benzo-a-anthracene

N BaP
‘Benzo-a-fluoranthene

Benzo-ghi-perylene
Benzo-k-fluoranthene
Chrysene
Dibenz-ah-anthracene
Fluoranthene
Fluorene
Indeno-123cd-pyrene
Naphthalene
Phenanthrene

Pyrene

Ethylbenzene

13 Butadiene
Acetaldehyde
Acrolein

Benzene
Formaldehyde

- Propylene

Toluene
Xylenes
Hexane
Arsenic
Beryllium
Cadmium
Hex Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Diesel PM

EF

Ibs/Mgal

6.71E-04
1.02E-03

-2.23E-04

9.60E-05

7.90E-05'

1.12E-04
9.00E-05
7.83E-05
1.30E-04
8.20E-05
3.30E-04
9.65E-04
8.45E-05
1.60E-02
3.54E-03
2.64E-04
6.76E-03
0.0E+00
3.47E-03
1.07E-03
1.81E-01
5.10E-02
3.41E-01

. 6.10E-02

2.10E-02
1.39E-03
1.60E-03
0.0E+00

1.50E-03

1.00E-04
4.10E-03
8.30E-03
3.10E-03
2.00E-03
3.90E-03
2.20E-03
2.24E-02
8.3E+00

Ibs/hr
1.03E-05
1.57E-05
3.43E-06
1.48E-06
1.22E-06
1.72E-06
1.39B-06
1.21E-06
2.00E-06
1.26E-06
5.08E-06
1.49E-05
1.30E-06
2.46E-04
5.45E-05
4.07E-06
1.04E-04
0.0E+00
5.34E-05
1.65E-05
2.79E-03
7.85E-04
5.25E-03
9.39E-04
3,23E-04
2.14E-05
2.46E-05
0.0E+00
2.31E-05
1.54E-06
6.31E-05
1.28E-04
4.77E-05
3.08E-05
6.01E-05
3.39E-05
3.45E-04
1.28E-01

Max Hrs/Day:
Max Hrs/Yr:

Ibs/yr
3.10E-04
4.71E-04
1.03E-04
4.44E-05

3.65E-05

5.17E-05
4.16E-05
3.62E-05
6.01E-05
3.79E-05
1.52E-04
4.46E-04
3.90E-05
7.39E-03
1.64E-03
1.22E-04
3.12E-03
0.0E+00
1.60E-03
4.94E-04
8.36E-02
2.36E-02
1.58E-01
2.82E-02
9.70E-03
6.42E-04
7.39E-04
0.0E+00
6.93E-04
4.62E-05
1.89E-03
3.83E-03
1.43E-03
9.24E-04
1.80E-03
1.02E-03
1.03E-02
3.8E+00

30

tons/yr
1.55E-07
2.36E-07
5.15E-08
2.22E-08
1.82E-08
2.59E-08
2.08E-08
1.81E-08
3.00E-08
1.89E-08
7.62E-08
2.23E-07
1.95E-08
3.70E-06
8.18E-07
6.10E-08
1.56E-06
0.0E+00
8.02E-07
2.47E-07
4.18E-05
1.18E-05
7.88E-05
1.41E-05
4.85E-06
3.21E-07
3.70E-07
0.0E+00
3.47E-07
2.31E-08
9.47E-07
1.92E-06
7.16E-07
4.62E-07
9.01E-07
5.08E-07
5.17E-06
1.91E-03

Max Hr.
g/sec
1.30E-06
1.98E-06
4.33E-07
1.86E-07
1.53E-07
2.18E-07
1.75E-07
1.52E-07
2.52E-07
1.59E-07
6.41E-07
1.87E-06
1.64E-07
3.11E-05
6.88E-06
5.13E-07
1.31E-05
0.0E+00
6.74E-06
2.08E-06
3.52E-04
9.90E-05
6.62E-04
1.18E-04
4.08E-05
2.70E-06
3.11E-06
0.0E+00
2.91E-06
1.94E-07
7.96E-06
1.61E-05
6.02E-06
3.88E-06
7.57E-06
4.27E-06
4.35E-05
1.61E-02

EFs: CARB-CATEF Database (mean values for source type and category)
Metals EFs from VCAPCD, 1/8/96

Annual
g/sec
4.46E-09
6.78E-09
1.48E-09
6.38E-10
5.25E-10
7.45E-10
5.99E-10
5.21E-10
8.65E-10
5.45E-10
2.19E-09
6.42E-09
5.62E-10
1.06E-07
2.35E-08

1.76E-09

4.50E-08
0.0E+00
2.31E-08
7.12E-09
1.20E-06
3.39E-07
2.27E-06
4.06E-07
1.40E-07
9.24E-09
1.06E-08
0.0E+00
9.98E-09
6.65E-10
2.73E-08
5.52E-08
2.06E-08
1.33E-08
2.59E-08
1.46E-08
1.49E-07
5.51E-05

ug/m3.

Normalized Conc's

ug/m3

1504.05872 48.75942

1-Hr

Impact

ug/m3
1.96E-03
2.98E-03
. 6.51E-04
2.80E-04
2.31E-04
3.27E-04
2.63E-04
2.29E-04
3.80E-04
2.40E-04
9.64E-04

2.82E-03 -

2.47E-04
4.67E-02
1.03E-02
7.71E-04
1.97E-02
0.0E+00
1.01E-02
3.13E-03
5.29E-01
1.49E-01
9.96E-01
1.78E-01
6.13E-02
4.06E-03
4.67E-03
0.0E+00
4.38E-03
2.92E-04
1.20E-02
2.42E-02
9.06E-03
5.84E-03
1.14E-02
6.43E-03
6.54E-02
2.42E+01

Annual

Impact

ug/m3
2.18E-07
3.31E-07
7.23E-08
3.11E-08
2.56E-08
3.63E-08
2.92E-08
2.54E-08
4.22E-08
2.66E-08
1.07E-07
3.13E-07
2.74E-08
5.19E-06
1.15E-06
8.56E-08
2.19E-06
0.0E+00
1.13E-06
3.47E-07
5.87E-05
1.65E-05
1.11E-04
1.98E-05
6.81E-06
4.51E-07
5.19E-07
0.0E+00
4.86E-07
3.24E-08
1.33E-06
2.69E-06
1.01E-06
6.49E-07
1.26E-06
7.13E-07
7.26E-06
2.69E-03



Table A-9

Calculation of Approximate Daily and Annual Turbine/Duct Burner Fuel Use
Russell City Energy Center ‘ : o

Operating Hours Fuel Use,
A max. hour  hrs/day hrs/yr MMBtu
Turbine 1, no DB 0 - 24 6844 1979.4
Turbine 2, no DB 0 24 6844 19794
Aux Boiler* 0 0 0 0
Turbine 1, w/ DB 1 16 1500 2217.2
Turbine 2, w/ DB 1 16 1500 2217.2
T1-Start/Shutdown 0 0 416 - 14813
T2-Start/Shutdown 0 0 416 1481.3
Fuel Use

MMBtw/hr MMBtw/day MMBtw/yr

Turbine 1, no DB
Turbine 2, no DB
Aux Boiler*
Turbine 1, w/ DB
Turbine 2, w/ DB
Startup/Shutdown
Total, GTs

1979.4  47,505.6 13,547,014
1979.4  47,505.6 13,547,014
0 0.0 0 _
22172 354752 3,325,800
2,2172 354752 3,325,800
1,481.3 44439 1,232,442
9,874.5 | 170,405.5 | 34,978,068.8

_Total, One GT

85,202.8 17,489,034 |.

Due to the wide variations in the capability of the turbines and duct burners with respect
to daily and annual operations, the values presented above are approximations only.

* No Aux Boiler proposed for this facility.
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Table B-1A

Calpine-REC Onsite Structure Coordinate Data

East Stack UTM: 4165085.2 N
576844.48 E
Grid Center 0,0

State Plane Coors.

Structure/Building/Tank

Steam Turbine
He=31 ft
L=40ft
W=22f1,

Turbine East
Hi=
L=75 ft.

W=34.5 ft.
\

Turbine West
Ht=

L=75 ft.
W=34.5 ft.

HRSG East

Ht=100 ft w/o enclosure
L=122 ft.

W=417 fi.

E

6207336.78
6207412.96
6207412.96
6207336.78

6207608.54
6207621.73
6207620.99
6207624.65
6207624.65
6207632.71
6207632.71
6207622:46
6207623.19
6207606.34
6207609.27
6207598.28
6207597.55
6207608.54

6207473.76
6207486.21
6207486.21
6207490.61
6207490.61
6207497.93
6207497.93
6207487.68
6207489.88
6207472.30
6207473.76
6207463.51
6207463.51
6207474.50

6207670.80
6207670.80
6207623.92
6207623.92
6207606.34
6207605.61
6207576.31
6207576.31

N

1914794.74
1914794.74
1914638.82
1914638.82

1914765.46
1914765.46
1914743.50
1914743.50
1914732.52
1914731.79
1914698.84
1914698.84
1914679.08

- 1914679.08

1914698.85
1914699.58
1914743.50
1914742.77

1915766.19
1914765.46
1914744.23
1914744 .23
1914732.52
1914732.52
1914698.84
1914698.84
1914679.81
1914678.35
1914698.84
1914698 .84
1914743.50
1914743.50

1914662.24
1914510.72
1914511.45
1914555.36
1914555.37
1914511.45
1914511.45
1914662.24

West Stack UTM:

E

576759.64
576782.86
576782.86
576759.64

576842.47
576846.49
576846.27
576847.38
576847.38
576849.84
576849.84
576846.71
576846.94
576841.80
576842.69
576839.34
576839.12
576842.47

576801.39
576805.19
576805.19
576806.53
576806.53
576808.76
576808.76
576805.63
576806.30
576800.95
576801.39
576798.27
576798.27
576801.62

576861.45
576861.45
576847.16
576847.16
576841.80
576841.58
576832.65
576832.65

4165084.11 N
576803.39 E

Resultant UTM Coors.

N

4165161.00
4165161.00
4165113.47
4165113.47

4165152.07
4165152.07
4165145.38
4165145.38
4165142.03
4165141.81
4165131.77
4165131.77
4165125.74
4165125.74
4165131.77
4165131.99
4165145.38
4165145.16

4165457.10
4165152.07
4165145.60
4165145.60
4165142.03
4165142.03
4165131.77
4165131.77
4165125.97
4165125.52
4165131.77
4165131.77
4165145.38
4165145.38

4165120.61
4165074.43
4165074.65
4165088.03
4165088.04
4165074.65
4165074.65
4165120.61

GEP/BPIP

Yes

No

Yes



Structure/Building/Tank
HRSG West

Ht=100 ft. w/o enclosure
L=122 ft.

W=41.7 fi.

CT Main XFMR East
Ht=28 ft.

L=45 ft.

Ww=35 ft.

CT Main XFMT West
Ht=26 ft.
L=45 ft.
W=36 ft.

ST Main XFMR
Ht=26 ft.
L=50 ft.
W =40 ft.

NH3 Storage Dike
Ht=5 ft.

L=44 ft.

W=15 ft.

Switch Gear Bldg
Ht=20 ft.

L=70 ft.

Ww=20 ft.

Cooling Tower
Ht=54 fi.

L =480 ft.
W=48 ft

E

6207536.02
6207536.02
6207489.88
6207489.88
6207470.83
6207470.83
6207441.53
6207440.80

6207674.46
6207674.46
6207668.60
6207668.60
6207644.43
6207644.43
6207640.03
6207639.30

6207526.50
6207525.77
6207519.91
6207519.91
6207495.00
6207495.00
6207490.61
6207490.61

6207421.02
6207421.75
6207382.20
6207382.20

6207409.30
6207409.30
6207390.99
6207390.99

6207560.93
6207560.93
6207541.88
6207541.88

6207293.57
6207294.30
6207236.43
6207235.70

State Plane Coors.

N

1914662.24
1914512.18
1914512.18
1914554.64
1914555.37
1914512.18
1914512.18
1914662.24

1914854.76
1914827.68
1914827.68
1914807.92

1914808.65

1914827.68
1914827.68
1914854.30

1914853.30
1914826.95
1914826.95
1914808.65
1914808.65
1914826.95
1914826.95
1914854.03

1914868.67
1914820.36
1914819.63
1914868.67

1914594.90
1914556.83
1914556.83
1914594.90

1914854.11
1914782.37
1914783.10

1914854.11

1915090.25
1914611.07
1914611.81
1915089.80

Resultant UTM Coors.

E"

576820.37
576820.37
576806.30
576806.30
576800.50
576800.50
576791.57
576791.34

576862.56
576862.56
576860.78
576860.78
576853.41
576853.41
576852.07
576851.85

576817.47
576817.24
576815.46
576815.46
576807.86
576807.86
576806.53
576806.53

576785.32
576785.54
576773.48
576773.48

576781.74
576781.74
576776.16
576776.16

576827.96
576827.96
576822.15
576822.15

576746.47
576746.69
576729.05
576728.83

N

4165120.61
4165074.87
4165074.87
4165087.82
4165088.04
4165074.87
4165074.87
4165120.61

4165179.29

4165171.04

4165171.04
4165165.01
4165165.24
4165171.04
4165171.04
4165179.15

4165178.85
4165170.82
4165170.82
4165165.24
4165165.24
4165170.82

4165170.82

4165179.07

4165183.53
4165168.81
4165168.58
4165183.53

4165100.09
4165088.48
4165088.48
4165100.09

4165179.09
4165157.23
4165157.45
4165179.09

4165251.07
4165105.02
4165105.24
4165250.93

Yes

Yes

Yes

Yes

No

Yes

Yes



Structure/Building/Tank

Cells

Ht=64 fi.
Diam=28 f1.

CT Air Inlet East
Ht=44 ft.
W=40 ft.
L=40 ft.

CT Air Inlet West
Ht=44 fi.
W=40 ft.

.L=40 ft.

DeMin H20 East
Ht=25 ft.
Diam=25 ft.

DeMin H20 West
Ht=25 f1.
Diam =25 ft.

GT Stack East
He=145 ft.
Diam=18 ft.

GT Stack West
Ht=145 ft.
Diam=18 ft.

arehouse/Maint. Bldg

.:,t=20 ft.

L=100 ft.
W=75 ft.

State Plane Coors.

E
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99
6207264.99

6207683.99
6207683.99
6207658.35
6207652.50
6207625.3%

6207625.39

6207640.77
6207652.50
6207658.35
6207658.35

6207549.21
6207549.21
6207523.57
6207518.20
6207489.88
6207489.88
6207505.99
6207518.44
6207523.57
6207523.57

6207805.58

6207744.78

4

6207615.13

6207480.35

6207829.02
6207829.02
6207754.25
6207754.30

N
1915063.45
1915015.13
1914968.28
1914920.70
1914873.85
1914827.60
1914778.69
1914731.26
1914684.41
1914636.10

1914766.40
1914726.87
1914726.87
1914733.46
1914733.46
1914742.98
1914748.83
1914748.83
1914754.69
1914766.40

1914766.40
1914726.87
1914726.87
1914734.19
1914734.19
1914742.24
1914748.83
1914748.83
1914755.42
1914766.40

1914598.03

1914598.76

1914546.06

1914546.06

1914887.20
1914782.65
1914782.67
1914882.20

Resultant UTM Coors.

E
576737.76
576737.76
576737.76
576737.76
576737.76
576737.76
576737.76
576737.76
576737.76
576737.76

576865.47
576865.47
576857.65
576855.87
576847.61
576847.61
576852.30
576855.87
576857.65
576857.65

576824.39
576824.39
576816.57
576814.94
576806.30
576806.30
576811.21
576815.01
576816.57
576816.57

576902.53

576884.00

576844 .48

' 576803.40

576909.67
576909.67
576886.88
576886.90

N
4165242.90
4165228.17
4165213.89
4165199.39
4165185.11
4165170.83
4165156.11
4165141.65
4165127.37
4165112.64

4165152.36
4165140.31
4165140.31

4165142.32

4165142.32
4165145.22
4165147.00
4165147.00
4165148.79
4165152.36

4165152.36
4165140.31
4165140.31
4165142.54
4165142.54
4165145.00
4165147.00
4165147.00
4165149.01
4165152.36

4165101.04

4165101.26

4165085.20

4165085.20

4165189.18
4165157.31
4165157.32
4165187.66

Yes

Yes

Yes

Yes

Yes



Structure/Building/Tank

Admin Bldg
Ht=20 ft.
L=280 ft.
W=175 fi.

H20 Treatment Bldg

Hi=20 ft.
1.=80 ft.
w=75ft.

Fire Water Tank

Ht=33 ft.
Diam=40 f1,

Bir Feedwater/Chem Bldg

Ht=20 ft.
L=42.5 fi.
W=33 ft.

Blr Feedwater Bldg

Hi=20 ft.
L=32.5 ft.
W=33 ft.

Emer Gen Set Bldg

Hi=8.5 ft.
L=15.5 ft.
W=6.5 ft

Stack

Hi=10 ft.

Diam=1 ft.

Fire Pump/Engine House

Ht=16 ft.

L=30ft.

WwW=20 fi.

. Stack

Ht=10 ft.
Diam=1 fi.

Gas Compressor Bidg

Hi=16 ft.

L =80 ft.

W=50 ft.

Switchyard Control Room

Ht=16 ft.
L=50 ft.
wW=20 ft.

State Plane Coors.

E
6207829.02
6207829.02
6207754.30
6207754.25

6207829.02
6207829.02
6207754.30
6207754.30

6207746.25

. 6207541.88

6207542.62
6207508.19
6207508.92

6207676.66
6207677.40
6207626.12
6207626.12
6207659.08
6207660.55

6207594.62
6207595.35
6207580.70
6207579.98
6207589.51

6207794.59
6207794.59
6207774.82
6207774.82
6207784.89

6207797.52
6207797.52
6207717.68
6207717.69

6207377.80
6207377.80
6207357.29
6207358.02

N
1914782.65
1914702.86
1914702.86
1914782.67

1914702.86
1914622.34
1914623.06
1914702.86

1914551.18

1914580.47
1914535.81
1914536.54
1914580.47

1914575.34
1914548.26
1914548.26
1914580.47
1914580.47
1914575.30

1914852.92
1914840.48
1914840.48
1914852.65
1914847.32

1914563.04
1914533.03
1914533.02
1914563.04
1914547.34

1914519.64
1914469.13
1914469.13
1914519.64

1915006.94
1914958.62
1914958.62
1915006.20

Resultant UTM Coors.

E
576909.67
576909.67
576886.90
576886.88

576909.67
576909.67
576886.90
576886.90

576884.45

576822.15
576822.38
576811.88
576812.11

576863.23
576863.46
576847.83
576847.83
576857.88
576858.32

576838.23
576838.45
576833.99
576833.77
576836.67

576899.18
576899.18
576893.15
576893.15
576896.22

576900.07
576900.07
576875.74
576875.74

576772.14
576772.14
576765.89
576766.11

N
4165157.31
4165132.99
4165132.99
4165157.32

4165132.99
4165108.45
4165108.67
4165132.99

4165086.76

4165095.69
4165082.08
4165082.30

4165095.69

4165094.12
4165085.87
4165085.87
4165095.69
4165095.69
4165094.11

4165178.73
4165174.94
4165174.94
4165178.65
4165177.02

4165090.38
4165081.23
4165081.23
4165090.38
4165085.59

4165077.15
4165061.75
4165061.75
4165077.15

4165225.68
4165210.95
4165210.95
4165225.45

Yes

Yes

Yes

Yes

Yes



Structure/Building/Tank
Gas Scrubber East
Ht=16 ft.

Gas Scrubber West
Ht=16 ft.

Fence Corners

T22 H20 Treat. Area
Ht=20 ft.

Open HRSG West
He=45 ft.

L=50 ft.

W=44 ft.

He=100 ft.
L=72 ft.
W=44 fi.

Open HRSG East
Ht=45 fi,
L=50 fi.
W=44 ft.

Ht=100 ft.
L=T72ft.
W=44 fi.

All data derived from Table 8.1B-1B and CAD Drawing file (russellvl4.dwg).

NE
SE
SW-1
SW-2

© NW-1

Nw-2
NW-3

Part 1

Part 2

Part 1

Part 2:

State Plane Coors.

E
6207597.55
6207597.55
6207586.56
6207586.56

6207463.51
6207463.51
6207451.79
6207451.79

6207886.01
6207887.40
6207164.72
6206969.87
6206977.20
6207022.61
6207194.02

6207214.21
6207214.21
6206994.46
6206994.46

6207488.31
6207500.76
6207459.74
6207470.73

6207500.76
6207501.49
6207457.54
6207459.74

6207622.36
6207635.54
6207593.79
6207606.24

6207635.54
6207637.74
6207593.06
6207593.79

N
1914781.47
1914730.96
1914730.96
1514781.70

1914781.47
1914730.96
1914730.96
1914781.47

1915163.28
1914456.39
1914460.78
1914536.91
1915103.50
1915140.10
1915170.84

1915106.60
1914807.20
1914807.20
1915106.60

1914678.01
1914631.16
1914631.16
1914678.01

1914631.16 -

1914560.15
1914560.15
1914631.16

1914679.47
1914631.69
1914631.31
1914679.47

1914631.69
1914560.15
1914560.15
1914631.31

Resultant UTM Coors.

E
576839.12
576839.12
576835.77
576835.77

576798.27
576798.27
576794.69
576794.69

576927.04
576927.47
576707.20
576647.80
576650.04
576663.88
576716.13

576722.28
576722.28
576655.30
576655.30

576805.83
576809.62
576797.12
576800.47

576809.62

576809.84

576796.45
576797.12

576846.68
576850.70
576837.98
576841.77

576850.70
576851.37
576837.75
576837.98

N
4165156.95
4165141.56
4165141.56
4165157.02

4165156.95
4165141.56
4165141.56
4165156.95

4165273.33
4165057.87
4165059.21
4165082.41
4165255.11
4165266.26
4165275.63

4165256.05
4165164.80
4165164.80
4165256.05

4165125.42
4165111.14
4165111.14
4165125.42

4165111.14
4165089.49
4165089.49
4165111.14

4165125.86
4165111.30
4165111.18
4165125.86

4165111.30
4165089.49
4165089.49
4165111.18

No

No

Yes

Yes

Yes



Table B-1B
RCEC Structure Size and Height Data
Input Assumptions For AFC and / or Design

RCEC
: Item Dimensions | Remarks
Equipment grade elevation 10' ‘
HRSG oper grating 82'
HRSG highest drum 90’
HRSG top of casing 74
HRSG top -works support steel ° ) 115
HRSG top of highest relief valves and vent 128'
) ) 3 sides 98' wide by
HRSG Sreening 180" long by 120" high-
max
HRSG inlet duct to stack wall 127' long
HRSG duct Width 31.5' wide
Stack dimensions / height : 18'dia/ 145'h
CTG noise barrier NA
Steam turbine operating deck 37
Gas Turbine air inlets, top, bottom, width 44’ 8', 40 See Note 2
Steam Turbine Condenser height 28'h x 22'w x 40'h
Steam Turbine weather / noise enclosure height 3T See Note 2
Steam turbine generator enclosure height ~ 25
Steam Turbine generator noise barrier NA
Steam turbine generator cooler height 30
Raw / fire water storage tank volume, gal 270,000 240,000 for fire water
Raw / fire water storage tank diameter / height 40'Dia/33'H 32' h = 300,000 gal
Demineralized storage tank volume, gal . 153,000
Demineralized storage tank diameter / height 25'Dia/25'H
10 cell See Note 4: Plume abated 54’ to deck & fan cone
Cooling tower . |54'H x (56 basin & 48' 10' tall ’
: structure)W x 480'-6"L -
Admin / control bld . 200h x 80'x 75’ See Notes 1
Warehouse / maintenance 20'h x75'x 100 See Notes 1
Water treatment bld 20'h x 80'x 75' See Notes 1
Fire pump house 16' h x 20' x 30’
Gas compressor bld 16’ h x 80’ x 50
Circ water pump house 16" hx 43' x 70’ See note 3
Switchyard control house "~ |16'h x 20° x 50
Boiler Feed pump Room - w/o chem feed 20'h x 32.5' x 33'
Boiler Feed pump Room - w/ chem feed 20'h x42.5' x 33"
Switchgear / battery building 200hx 20w x 70' |
emergency generator building 85hx65'x15.5
STG Transformer pit / fire wall 26'h x 36 ' x 28' wall
CTG transformer pit / fire wall 26'h x 36 ' x 28" wall
Ammonia storage tank 10.8' dia. x_40'long
Ammonia storage tank dike 5 hx 15 x 44’
Note 1: One common building 75' wide by 250' long
Note 2: Outdoor plant arrangement !
Note 3: Circ. Water pumps inside building - noise considersations.
Note 4: Cooling tower dimensions for plume free design point between 30 F and 45 F @ 90% RH
Square Footages to nearest 100 fi2
Admin / control = 6000
Warehouse = 7500
Water treat = 6000
Gas comp = 4000
BFP A /B = 1000/ 1400
Fire Pump = 600 .
Circ Water pump building = 3000

5/22/2001 2:22 PM v Table 81B1B.xls  Structure dimensions



Table B-2 CALPINE RUSSELL CITY EMISSIONS - SCREENING ANALYSES FOR WORST-CASE SOURCE CONFIGURATION

Case 2 Case 3 Case 11 Case 12 Case 14 Case16  Emer.
GENERAL DATA: Generator
Manufacturer/Model West 501F  West 501F  West 501F  West 501F  West 501F  West 501F  Caterpiller
G3512 90 LE
Ambient Temperature, F 34 . 34 94 94 59 94
Load, % 100.0 70.0 100.0 70.0 PWRAUG PWRAUG
Evaporative Cooler? off off on off on on
Duct Burner? off off off off on on
Madeling Stack Parameters
Stack Height (m) 44.196 44,196 44.196 44 196 44,196 44.196 3.048
Stack Diameter (m) ‘ 5.4864 54864 5.4864 5.4864 5.4864 5.4864 0.2286
Stack Exit Velocity (m/s) 21.0 17.3 19.6 - 159 21.4 20.7 48.4
Stack Temperature (K) 349.7 349.7 349.7 349.7 349.7 '349.7 649.1
NOx (g/s/turbine) : 2.405 1.810 2.209 1.591 2.696 2.601 0.223
S02 (g/slturbine) 0.173 0.129 0.159 0.113 0.189 0.187 4.868E-04
CO (g/s/turbine) 3.564 T 2.682 3.273 2.356 3.995 3.854 0.380
PM10 (g/s/turbine) 1.134 1.134 1.134 1.134 1.512 1.512 7.884E-05
Maximum Unitized Impacts (ug/m3) at 1 g/s/turbine Hrs/yr= 200

1-hour 6.65850 9.99262 7.77954 11.85301 6.57389 6.87891 3238.32642
3-hour 597715 7.47526 6.02534 8.70393 5.96665 5.98053 2026.96667
-8-hour 2.32783 4.48348 - 3.07746 5.57665 2.31939 246504 760.11249
24-hour  1.13745 2.26713 1.49752 2.94345 1.05586 1.20234 370.91162

Annual #N/A #N/A #N/A #N/A 0.10138 #N/A  92.92491

Maximum Pollutant Impacts (ug/m3) :
NOx (w/o OLM)  1-hour 16.01 18.09 1719 18.86 17.72 17.89 722.15
Annual 0.273 ) 0.47
S02 1-hour 1.15 1.29 1.24 1.34 1.24 1.29 1.58
3-hour 1.03 0.96 0.96 0.98 1.13 1.12 0.33
24-hour 0.20 0.29 0.24 0.33 0.20 - 0.22 0.008
Annual 0.019 0.0010
CcoO 1-hour 23.73 26.80 25.46 27.93 26.26 26.51 1230.56
8-hour 8.30 12.02 10.07 13.14 9.27 9.50 - 36.11
PM10 24-hour 1.29 2.57 - 1.70 '3.34 ©1.60 1.82 0.0012
Annual 0.153 0.00017

Notes:

1. All values shown above are estimated, not guaranteed.

2. Stack velocity shown is based on a stack diameter of 18.0 feet.

3. S02 and PM10 values are based on a fuel sulfur content of 4 ppmv.

4. Duct burner emissions are based on the following emission rates:
NOX emission = 0.08 LB/MMBTU (HHV)
CO emission = 0.10 LB/MMBTU (HHV)
VOC emission = 0.02 LB/IMMBTU (HHV)
PM10 emission = 0.01 LB/MMBTU (HHV) »

5. Firepump/Emerg.Gen emissions shown above are for one hour of operation. Since each source is only tested for one hour, at most,
in any one day, 3-hour, 8-hour, and 24-hour emissions are 1-hour emissions divided by 3, 8, and 24, respectively.

Firepump

Cummins
6CTA8.3-F3

9.144
0.1016
835

_ 7480
4.914E-01
1.336E-02
0.296
0.01605

30
1504.05872
825.68140
501.18179
200.09004
48.75942

739.09
0.08
20.09
3.68
0.111
0.0821
445.20
18.54
0.1338
0.00268



Table B-2 (cont'd) CALPINE RUSSELL CITY EMISSIONS - FINE GRID ANALYSES FOR MAXIMUM TURBINE IMPACTS

Case 12 Case 14
GENERAL DATA: E _ '
Manufacturer/Model West 501F West 501F
Ambient Temperature, F 94 59
Load, % 70.0 PWR AUG
Evaporative Cooler? off on
. Duct Burner? off on
Modeling Stack Parameters
Stack Height (m) 44196 44196
Stack Diameter (m) 5.4864 5.4864
Stack Exit Velocity (m/s) 15.9 214
Stack Temperature (K) 349.7 3497
Emission Rate by Avg.Time 1-hour 3-hour 8-hour 24-hour 1-hour 3-hour 8-hour 24-hour Annual
NOx (g/s/turbine) 1.591 2.696 2.353
SO2 (g/s/turbine) 0.113 0.113 0.113 0.189 0.189 0.178
CO (g/s/turbine) 2.356 41.068 3.995
PM10 (g/s/turbine) 1.134 1.134 1.512 1.200
Maximum Unitized iImpacts (ug/m3}) at 1 g/s/turbine
1-hour 11.85301 6.57389
3-hour 8.70393 6.05729
8-hour 5.57665 2.31939
24-hour 2.94345 1.05586
Annual 0.10770
Maximum Pollutant Impacts (ug/m3) .
NOx (w/o OLM)  1-hour 18.86 17.72
Annual 0.290 0.253
S02 1-hour 1.34 1.24
3-hour 0.98 0.98 1.14 1.145
24-hour 0.33 0.3326 0.20
Annual ) 0.020 0.0192
. CO 1-hour 27.93 26.26
8-hour 13.14 229.02 9.27
PM10 24-hour 3.34 3.34 1.60
Annual 0.163 0.129
Notes:

1. All values shown above are estimated, not guaranteed.

2. Stack velocity shown is based on a stack diameter of 18.0 feet.

3. S02 and PM10 values are based on a fuel sulfur content of 4 ppmv.

4. Duct burner emissions are based on the following emission rates:
NOX emission = 0.08 LB/MMBTU (HHV)

CO emission = 0.10 LB/MMBTU (HHV)

VOC emission = 0.02 LB/MMBTU (HHV)
PM10 emission = 0.01 LB/MMBTU (HHV)




Table B-3
Emission Rates and Stack Parameters for Modeling

: Exhaust Exhaust
Stack Temp, Flow, Velocity,

Diam, m  degK m3/s m/s NOx
Averaging Period: One hour ‘ . '
Turbine 1/HRSG 5.4864 349.7 376.14 15.9 1.591
Turbine 2/HRSG- 5.4864 349.7 376.14 15.9 1.591
Em Generator 0.2286 649.1 1.99 48.4 (1)
Fire Pump ‘ 0.1016 748.0 0.68 83.5 4.914E-01
Cooling Tower (each cell) 10.0584 294.1 674.08 8.5 n/a
Averaging Period: Three hours
Turbine 1/HRSG 5.4864 349.7 505.83 21.4 n/a
Turbine 2/HRSG 5.4864 349.7 505.83 214 n/a
Em Generator 0.2286 649.1 1.99 484 n/a
Fire Pump 0.1016 748.0 0.68 . 835 n/a
Cooling Tower (each cell) 10.0584 294.1 674.08 85 n/a
Averaging Period: Eight hours
Turbine 1/HRSG 5.4864 349.7 376.14 15.9 n/a
Turbine 2/HRSG _ 5.4864 349.7 376.14 159 n/a
Em Generator 0.2286 649.1 1.99 48.4 n/a
Fire Pump 01016 7480 0.68 83.5 n/a
Cooling Tower (each cell) 10.0584 2941 674.08 85 n/a
: Averaging Period: 24 hours
Turbine 1/HRSG 54864 3497 376.14 15.9 n/a
Turbine 2/HRSG 5.4864 349.7 376.14 15.9 n/a
Em Generator 0.2286 649.1 1.99 484 n/a
Fire Pump 0.1016 748.0 0.68 83.5 n/a
Cooling Tower (each cell) 10.0584 294.1 674.08 8.5 n/a
Averaging Period: Annual
Turbine 1/HRSG . 5.4864 349.7 505.83 214 1.927
Turbine 2/HRSG 5.4864 349.7 505.83 214 1.927
- Em Generator 0.2286 649.1 1.99 48.4 5.100E-03
Fire Pump 0.1016 748.0 0.68 83.5 1.683E-03
Cooling Tower (each cell) _ 10.0584 294.1 674.08 85 n/a

Emission Rates, g/s

S0O2

0.113
0.113

(1)
1.336E-02
n/a

0.189

0.189

)
4.452E-03
n/a

n/a
n/a
n/a
n/a
n/a

0113
0113

M
5.565E-04
n/a

0.178
0.178
1.112E-05
4.574E-05
n/a

Note: 1. Emergency generator and fire pump will not operate during the same 24-hour period.
Higher concentration from screening assessement used for each pollutant and averaging period.

CcO

2.356
2.356
0.380

)

n/a

n/a
n/a
n/a
n/a
n/a

* 41.068
41.068

1)
3.701E-02
n/a

n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a

PM10

n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
nfa
" n/a

1.134
1.134

)
6.694E-04
8.631E-03

1.200
1.200
1.801E-06
5.502E-05
8.631E-03



Table B4 CALPINE RUSSELL CITY EMISSIONS - SCREEN3 TURBINE FUMIGATION IMPACTS (MAXIMUM for A=2,3,4,5,6)

GENERAL DATA:
Manufacturer/Model

Ambient Terﬁperature, F
) Load, %
Evaporative Cooler?

Duct Burner?
1-hour Emission Rates
NOx (g/s/turbine)
SO2 (g/s/turbine)

CO (g/s/turbine)
PM10 (g/s/turbine)

Maximum Impacts (ug/m3) at 1 g/s/turbine
1-hour
3-hour
8-hour

24-hour

Maximum Pollutant Impacts (ug/m3)
NOx (w/o OLM)  1-hour
S02 1-hour
3-hour
24-hour
CcoO 1-hour
8-hour
PM10 1-hour
24-hour

Fumigation
Avg.Time
Ratios

Maximum Impacts (ug/m3) at/beyond Fumigation Distances for

Aucxiliary Sources

1-hour

3-hour

8-hour

. ‘ 24-hour
Kimum Pollutant Emissions (g/s)

NOx 1-hour

S02 1-hour

3-hour

24-hour

CcO 1-hour

8-hour

PM10 1-hour

24-hour

Maximum Pollutant impacts (ug/m3)
NOx (w/o OLM)  1-hour
SO2 1-hour
3-hour
24-hour
CcO 1-hour
8-hour
PM10 1-hour
24-hour

Total (Turbine + Emer.Gen/Firepump) Pollutant impacts (ug/m3)

NOx (w/o OLM)  1-hour
SC2 1-hour
3-hour

24-hour

CcO 1-hour

8-hour

PM10 1-hour
24-hour

Case 12 Case 14
West 501F West 501F
94 59
70.0 PWR AUG
off on
off on
1.591 2.696
0.113 0.189
2.356 3.995
- 1.134 1.512
REFINED SCREENING INVERSION SHORELINE REFINED SCREENING INVERSION SHORELINE
NORMAL NORMAL FUMIGATION FUMIGATION NORMAL NORMAL FUMIGATION FUMIGATION
11.85301 6.396 1.608 4.421 6.57389 5.143 1.326 3.391
8.70393 5.756 1.447 3.979 5.96665 4.629 1.193 3.052
5.57665 4.477 1.126 3.095 2.31939 3.600 0.928 2.374
2.94345 2.558 0.643 1.768 1.05586 2.057 0.530 1.356
For 2 turbs - Multiplied by 2 for two turbines --- For 2 turbs  --- Multiplied by 2 for two turbines ---
18.86 20.35 512 14.07 17.72 27.73 7.15 18.28
1.34 1.45 0.36 1.00 1.24 1.94 0.50 1.28
0.98 1.30 0.33 0.90 1.13 1.75 0.45 1.15
0.33 0.58 0.15 0.40 0.20 0.78 0.20 0.51
27.93 30.14 7.58 20.83 26.26 41.09 10.59 27.09
13.14 21.10 5.31 14.58 9.27 28.76 7.41 18.97
13.44 14.51 3.65 10.03 9.94 15.65 4.01 10.25
3.34 5.80 1.46 4.01 1.60 6.22 1.60 4.10
13,298 4,425 15,329 5,540
—~--- EMER.GEN ----- === FIREPUMP ----- =-=-- EMER.GEN -=--- = e FIREPUMP -----
INVERSION SHORELINE INVERSION SHORELINE INVERSION SHORELINE (INVERSION SHORELINE
FUMIGATION FUMIGATION FUMIGATION FUMIGATION FUMIGATION FUMIGATION FUMIGATION FUMIGATION
14.37 41.34 14.24 40.78 12.36 33.63 12.26 33.21
12.93 37.21 12.82 36.70 11.12 30.27 11.03 29.89
10.06 28.94 9.97 28.55| 8.65 23.54 8.58 23.25
5.75 16.54 5.70 16.31 4.94 13.45 4.90 13.28
0.223 4.914E-01
4.868E-04 1.336E-02
1.623E-04 4.453E-03
2.028E-05 5.567E-04
0.380 0.296
0.048 0.037
7.884E-05 1.605E-02
3.285E-06 6.688E-04
3.20 9.22 7.00 20.04 2.76 7.50 6.02 16.32
7.00E-03 2.01E-02 1.90E-01 5.45E-01 6.02E-03 1.64E-02 1.64E-01 4.44E-01
2.10E-03 6.04E-03 5.71E-02 1.63E-01 1.80E-03 4.91€-03 4.91E-02 1.33E-01
1.17E-04 3.35E-04 3.17E-03 9.08E-03 1.00E-04 2.73E-04 2.73E-03 7.39E-03
5.46 15.71 4.22 12.07 4.70 12.78 3.63 9.83
0.48 137 0.37 1.08 0.41 1.12 0.32 0.86
1.13E-03 3.26E-03 2.29E-01 6.55E-01 9.74E-04 2.65€E-03 1.97E-01 5.33E-01
1.89€-05 5.43E-05 3.81E-03 1.09E-02 1.62E-05 4.42E-05 3.28E-03 8.88E-03
INVERSION SHORELINE INVERSION SHORELINE
FUMIGATION FUMIGATION FUMIGATION FUMIGATION
12.11 34.11 13.47 34.60
0.55 1.54 0.67 1.73
0.38 1.06 0.50 1.29
0.15 0.41 0.20 0.52
13.04 36.54 15.29 39.87
578 15.96 7.83 20.09
3.88 10.68 4.21 10.79
1.46 4.02 1.61 4.11

meters
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® ~ Calpine - Russell City Energy Center
Maximum 1-hour CO Concentrations (ug/m3)
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Calpine - Russell City Energy Center
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® ~ Calpine - Russell City Energy Center
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Maximum 8-hour CO Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum 1-hour NO2 Concentrations (ug/m3)
based on Ozone Limiting Method
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. Calpine - Russell City Energy Center
Maximum Annual NO2 Concentrations (ug/m3)
based on 75% Ambient Ratio Method
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‘ ~ Calpine - Russell City Energy Center
| Maximum Annual NO2 Concentrations (ug/m3)
based on 75% Ambient Ratio Method
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. ~ Calpine - Russell City Energy Center
® Maximum 24-hour PM10 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum 24-hour PM10 Concentrations (ug/m3)
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Calpine - Russell City Energy Center |
‘ Maximum Annual PM10 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum Annual PM10 Concentrations (ug/m3)
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| Calpine - Russell City Energy Center
. Maximum 1-hour SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum 1-hour SO2 Concentrations (ug/m3)
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. Calpine - Russell City Energy Center
Maximum 3-hour SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum 3-hour SO2 Concentrations (ug/ma3)
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| Calpine - Russell City Energy Center
o - Maximum 24-hour SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum 24-hour SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
@ Maximum Annual SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Maximum Annual SO2 Concentrations (ug/m3)
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Calpine - Russell City Energy Center
Coarse ISCST Receptor Grid
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Coarse ISCST Receptor Grid
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