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1. Introduction

The Bay Area Air Quality Management District (District) is issuing a Preliminary Determination

of Compliance (PDOC) pursuantBAAQMD Regulation 2, Rule 3, Section 403, for the Oakley
Generating Station, a proposed §8égawatt natural ge#ed electric power generation facility

that would be built at 6000 Bridgehead Road in Oakley, CA. The Preliminary Determination of
Compliace sets forth the Districtdés preliminary
applicable air quality regulatory requirements, as well as proposed permit conditions to ensure
compliance. The District is publishing this document for public vevéd comment in
accordance with District Regulations32404 and 2-405 and-406. The District will review

and consider all comments received from the public before deciding whether to issue a Final
Determination of Compliance (FDOC) for the proposemjqut.

The proposed Oakley Generating Station project is a comiiyed intermediatéo-baseload

power plant that uses a statethear t A Rapi d Responseo design f
means that the proposed facility will be able to operdteiaitly both to meet contractual load

and spofsale demand for shaping or lefallowing generation, and on a fttiilme, basdoaded

basis. As a combinetycle facility, the proposed project will use Heat Recovery Steam
Generators (HRSGs) to recover wadeat in the exhaust gases to make steam to generate

additional power, Il ncreasing the plantods ove

allow the facility to operate efficiently when needed -fitie in a baséoaded mode. In

o

addition,thepr oposed projectds ARapi d Responseodo desi

provide power to the grid quickly. The proposed facility will thus provide ereffigient
electric generation capacity using new conventional generation technologyppeéthtional
flexibility to efficiently address grid fluctuations due to the intermittent nature of renewable
generation such as wind and solar.

The proposed project consists of two GE Frame 7FA gas turbines, two heat recovery steam
generators (HRSGSs), drone GE B11 steam turbine in a combinegcle configuration, with
associated equipment including an@oled condenser, a natural daed auxiliary boiler, a 3

cell evaporative fluid cooler, a diesshgine driven fire pump, and an-@ikater separato More

detail about the proposed facility is provided in Section 3 below (Project Description).

This PDOC sets forth the Districtds reasons
determination that the project will comply with all applicatdgulatory requirements relating to

air quality. These requirements include applying Best Available Control Technology and
providing emission offsets as described in District Regulation 2, Rule 2. This document also
includes proposed permit conditionscessary to ensure compliance with applicable rules and
regulations, air pollutant emission calculations, and a health risk assessment that estimates the
impact of emissions from the project on public health.

This remainder of this document is organizedalows. Section 2 provides an overview of the

legal framework for power plant permitting in California and describes how members of the
public can learn about the project and provide input to the District and the California Energy
Commission. Sectior8 then proceeds to describe the proposed Oakley Generating Station
project. Section 4 details the projectods ai

1
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Avail able Control Technol ogyo and emi s&i ons ¢
proposed facility will comply with them. Section 7 addresses two federal permitting
reqguirements, t he APrevention of Sign4d fican
Attainment New Source ReviewoO requi rhembesnt f or
facility is not subject to those requirements. Section 8 presents the results of the Health Risk
Screening Analysis the District has conducted for the project, which found that the health risks

from the project will be less than significant. &&c 9 addresses other applicable legal
requirements for the proposed project. Section 10 sets forth the proposed permit conditions for
the project. Section 11 concludes with the L

for the project.

2
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2. The Power Plant Permitting Process and Opportunities
for Public Participation

The California Energy Commission (Energy Commission or CEC) is the primary permitting
authority for new power plants in California. The California Legislature has granted the Energy
Commission exclusive licensing authority for all thermal power plants in California of 50
megawatts or moreSeeWarrerAlquist State Energy Resources Conservation and Development
Act, Cal. Public Resources Code Z300et seg. This licensing authogtsupersedes all other

local and state permitting authority. The intent behind this system is to streamline the licensing
process for new power plants while at the same time providing for a comprehensive review of
potential environmental and other impacts

As the lead permitting agency, the CEC conducts atepth review of environmental and other
issues posed by the proposed power plant. This comprehensive environmental review is the
equivalent of the review required for major projects under the @adf&nvironmental Quality Act

( CEQA) , and the Energy Commissionbds |l icense
projects. This CEQAequivalent review encompasses air quality issues within the purview of the
District, and also includes all otheipgs of environmental and other issues, including water quality
issues, endangered species issues, and land use issues, among others.

The District collaborates with the Energy Commission regarding the air quality portion of its
environmental analysisanda g pares a fdADetermination of Compl |
how the proposed project will comply with applicable air quality regulatory requirements. The
Determination of Compliance is used by the Energy Commission to assess air quality isseies of th
proposed power pl ant . This document present
Compliance for the proposed Oakley Generating Station. The District will solicit and consider
public input on the Preliminary Determination of Compliance, and th#me project complies with

applicable air quality requirements, the District will issue a Final Determination of Compliance for

use by the Energy Commission in its CE@duivalent environmental review. The CEC will then

conduct its environmental revie and at the end of that process, it will decide whether to issue a
license for the project and under what conditions.

Both the Energy Commission |icensing process
process relating to air quality issues \pde opportunities for public participation. For the
Districtds Determination of Compliancej the I
the PDOCI and invites interested members of the public to review and comment on it. This
public processlal ows member s of the public to review t
the facility wild!@l comply with applicable reg!
attention any area in which members of the public believe the District mayehniagk in its

anal ysi s. Thi s process hel ps | mprove the Di
Districtds attention any areas where interest

proposal at an early enough stage that the Distaictcorrect any deficiencies before making the
final determination. The Energy Commission provides similar opportunities for public

3
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participation, and publishes its proposed actions for public review and comment before taking
any final actions.

At this time, the District is at the beginning of this process for the Oakley Generating Station.
The District is publishing its Preliminary Determination of Compliance (PDOC) for public
review and comment, and will consider comments from the public in detegmvinether to
issue a Final Determination of Compliance (FDOC) and on what basis. The District invites all
interested parties to comment in writing on any aspect of the Preliminary Determination of
Compliance pursuant to District Regulatiof3-204. Comnents should be made in writing and
should be directed to Kathleen Truesdell, Air Quality Engineer Il, Bay Area Air Quality
Management District, 939 Ellis Street, San Francisco, CA 94109, (415)4628)
ktruesdell@aagmd.gov Comments must be received during the comment ptraidegins on

the date of publication and endgecember 7201Q All comments received during the comment
period will be considered by the District and addressed as necessary in anydtaralination

of Compliance.

The power plant approval process also provides opportunities for members of the public to
participate in person in public hearings regarding this project. The District may hold a public
meeting in accordance with RegulatidnRule 2, Section 405 to receive verbal comment from

the public if there is sufficient reason to do so. Members of the public who would like to request
that the District hold a public meeting should make such a request, in writing, to Ms. Truesdell at
the address set forth in the preceding paragraph prior to the end of the comment period, and
should explain the reasons why a public meeting is warranted for this particular project.
Members of the public will also be afforded an opportunity to participateublic hearings
regarding the project at the Energy Commi ssi
review process. The public hearings before the Energy Commission will encompass all aspects
of the project, including air quality issues and aflestenvironmental issues.

Interested members of the public are invited to learn more about the project as part of the public
review and comment process. Detailed information about the project and how it will comply
with applicable regulatory requiremenie set forth in the subsequent sections of this document.
All supporting documentation, including the permit application and data submitted by the
applicant and all other information the District has relied on in its analysis, are available for
public inspection at the District Headquarters, 939 Ellis Street, San Francisco, CA, 94109. This
Engineering Evaluation and the principal supporting documentation are also available on the
Di stri ct owsvw.maagmd.goy Enhe @ublic may also contact Ms. Truesdell for further
information (see contact information above)Para obtener informacién en espafiol,
comuniquese con Brenda Cabral en la sede del Distrito, (415) 74686,
bcabral@baagmd.gov

I n addition to the Districtds permitting proc
the public are also invited to participate in
addresses other environmental concenckuding those that are not related to air quality. For
more information, go to the following CEC websiteww.energy.ca.gov/sitingcases/oakley/
Thepubl i c may also contact the Energy Commi Ssi
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Public Adviser

California Energy Commission

1516 Ninth Street, M82

Sacramento, CA 95814

Phone: 916544489

Toll-Free in California: 4800-822-6228
E-mail: PublicAdviser@energy.state.ca.us
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3. Project Description

The Oakley Generating Station project is a proposed-nt@gawatt combinedycle
intermediateto-baseload power plant to be located at 6000 Bridgehead RoadkiayQ&A.

This section describes the how the proposed project would function, describes where it would be
located, and provides information about the specific equipment being proposed for the project.

31 The Oakl ey Generati«€gc?8teaShirmanr s DEosnmbginn e do r
Intermediate-to-Baseload Operation:

The proposed Oakley Generating Station project is a comiiyed intermediatéo-baseload
power plant, meaning that it will be able to operate efficiently to meet both contractual load and
spot salelemand for electrical power, and on a-irhe, basdoaded basis.

The facility would be a combineclcle power plant. In a combineycle plant, gas turbines

burn natural gas to generate electricity, and then the heat from the gas turbine exhsesto
produce steam in a heat recovery steam generator (HRSG) to generate additional electricity via
the steam turbine. The recovery of energy from the gas turbine exhaust, which otherwise would
be wasted, increases the efficiency of electrical géinara Combineetycle operation is the

most efficient type of operation for a natugasfired power plant, and it is typically used for
baseloaded facilities that will operate fuime or near fultime. The drawback of conventional
combinedcycle opeation is that it takes longer for the facility to start up because the HRSG and
steam turbine have to be brought up slowly to a high temperature before the plant can-come on
line. Combineecycle facilities have therefore been traditionally used for tzeseed facilities,
whereas simpleycle facilitiesi which use just a gas turbine and not a HRSG and steam turbine
Thave been used for Apeaker o plants that ope
Peaker plants need to comelore quickly to beable to respond to fluctuations in demand, but
they are not operated for long periods so theirdédfisient design is not as great a concern.

The proposed project would overcome many of the drawbacks inherent in traditional cembined
cycle operation byut i | i zing GEO6s 207FA Expedited Rapid
Package, which is designed to have improved operational flexibility over conventional
combinedcycle power plants. The Rapid Response package allows the plant to start up
significantly faser than conventional combin@ycle plants by uncoupling the steam turbine as

the gas turbine ramps up and comesima. The steam turbine is brought-lome more slowly to

allow the equipment to heat up. Using this Rapid Response package, the ppaosedl be

able to complete hot startups in less than 30 minutes and cold startups in less than 90 minutes.
By contrast, conventional combinegicle power plants can take up to three hours for hot
startups and six hours for cold startups. The shetétup periods of the proposed plant mean

that it can come ofine and provide electricity to the grid more quickly, and also translate to
reduced startup emissions; while the combiogcde configuration retains high thermal
efficiency. This fast staup capability coupled with high efficiency will give the plant a high
degree of operational flexibility, which will allow it to rapidly respond to grid fluctuations that

! SeePG&E All Source LongTerm Request for Offerapril 1, 2008
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will result as more intermittent renewable resources are integrated into the gedowadvlding
highly efficient generating capacity.

It should also be noted that the project would only be built if the California Public Utilities
Commission (PUC) determines that there will be a need for it. The PUC recently declined to
approve the piect based on a determination that the facility would not be needed to meet
current electrical demand projections (among other readofis)doing so, however, the PUC
noted that the Oakl ey project fAhas napnater ous
project if other projects currently under development are not actually completed for some reason.
The PUC therefore expressly invited the applicant to resubmit the project for approval if another
project or projects are not completed or otherarssarise showing that additional capacity is
needed. Because of the possibility that the PUC may determine in the future that there is a need
for the Oakley project, the CEC is going forward with its licensing proceeding for the facility
and the Districts developing a Determination of Compliance for use in that proceeding.

3.2 Project Location

The proposed Oakley Generating Station would be located at 6000 Bridgehead Road in Oakley,
CA, on a 21.98cre industrial site currently part of a 24€re parcebwned by E. |. Du Pont de
Nemours and Company (DuPont). To the west of the project site is the PG&E Antioch Terminal
natural gas transmission hub, to the north is DuPont industrial and vacant industrial property, to
t he east i s a Dané tnhe 8osith ik the Atdhisdn,l Topeka ema ,Santa Fe
railroad. Currently, the proposed site is partly in viticultural use and partly undeveloped space.
The proposed project location is identified on the Project Location Map below (Figure 1). (Note
thatthe map also identifies the locations of two other existing naturdirgadspower plants in

the area, the Contra Costa Power Plant and the Gateway Generating Station, as well as the
location of the recentipermitted Marsh Landing Generating Station,ickhis intended as a
replacement for the Contra Costa Power Plant. The Contra Costa Power Plant is scheduled to
shut down before the Marsh Landing Generating Station becomes operational, and before the
proposed Oakley Generating Station would start opgrat An architectural rendering of the
proposed project (Figure 2) and a plot plan (Figure 3) are also provided.

2 See California Public Utilities Commission Decision D1007045 on Pacific Gas & Electric
Co mp a 200® bongTerm Request for Offer Results and Adopting Cost Recovery and
Ratemaking July 29, 2010, available at:
http://docs.cpuc.ca.qov/PUBLISHED/FINAL_DECISION/1216058.htm#P284 61392
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FIGURE 1: PROJECT LOCATION

L

Oakley Generating Station
Project Vicinity Map

ﬂ?lﬂ
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FIGURE 2: ARCHITECTURAL REN DERING

ARCHITECTURAL RENDERING
CONTRA COSTA GENERATING STATION
Source: Environmenta! Vision, May 2009 OAKLEY, CALIFORNIA
EVOLZI0001224C Figere_1.1-4.81 052400 Waus MHILL
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FIGURE 3: PLOT PLAN

I |'\‘ [
1 ———

Source: Black & Veatch Holding Company, 03/26/09, Drawing 163824-55-1002 R1

EYO420020028AC Figure_2.1-2.2i 06.12.09 Waus
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FIGURE 3 LEGEND

FACILITIES LEGEND

TIECOWHN LOCATION

I FACILITY STRUCTURE HEIGHT —zerw T REMARKS
o1 COMBUSTION TURBINE o - - -
20 | HEAT RECOWERY STEAM GENERATOR (HRSG) 103 - - -
204 [ HRZG EXHAUST STADK A 155 2192436.00 B20Z665.00 CL EXHALIST STACK
208 | HRSC EXHAUST STACK B 155° 2182300,00 B202665.00 CL EXHAUST STACK
S8 SAFETY SHOWER EYEWASH STATIOM - - - -
48 AUXILARY BOILER sQr 2192527.61 BZ02572.26 CL EXHALST STACK
F0 | AR COOLED COWDENSER (ACC) 124 - - -

ACC ELECTRICAL ERCLOSURE T - - -
72 | CONDENSER AR EXTRACTION SKIDS g - - -
T3 | ACC CONDENSATE COLLECTION TAMK 28" - - -
T4 WET SURFACE AlR COOLER CHEWICAL FEED SKIDS B8 - - -
75 | WET SURFACE AR COOLER 23 219274467 6202523.00 CL COOLER

76 CLOSED CYCLE CoOUNG WATER HEST EXCHANGER e - - -

77 LOOP RO&D - - - -

78| STEAM TURBIME FOUNDATION - - - -

79 | SWITCHYARD 18" & 4% - - -
B0 | SWITCHYARD COWTROL ENCLOSURE 2 - - -
a1 | CONTROL & ADMIN BUILDING iES - - -
82 | FIRE WATER PUMP ROOM Flok - - -
83 | FIRE/SEAVICE WATER STORAGE TANK 32 - - -
a4 | DEMIN WATER STORAGE TANK 24 - - -
&5 | WATER TREATMENT BUILDING 20' - - -
86 | WAREHOUSE/MAINTENANCE BUILDING L3 - - -
87 | LUBRICANT STORAGE SHED 0 - - -
88 | WASTE WATER LIFT STATION (IF REQUIRED] - - - -
89 | GAS COMPRESSORS & GAS CONDMONING ¥ - - -
90 | DIESEL FIRE PUMP EXHAUST 16' 219273252 B201874.72 CL EXHALST STACK

Gt | GAS METERING STATION - - - —

g2 ACCESE ROAD - - - -

93 | LEASED WI¥X BED EXCHANGER COWCRETE SLAB - - - -

94 | EMERGEMCY ACCESS ROAD - - - -

95 CUL DA SAC (TURNARDUND) - - - -

96 | Z30KY POWER POLE 108 - - -

97 | OUTAGE MAINTEMAMCE TRAILERS AREA - - - -

NOTES

COORDIMATES ARE BASED OMN CALIFORK|A COORDIMATE SYSTEM CCS83, ZOME 3, ELEVATION ARE BASED OM, NOWD 22 DATUM, BEMCHMARK |5
MATIOMAL GEDDEMC SURVEY BEMCH MARK "W 585, LOCATED AOJACENT TO THE FLAGPOLE AT THE OUPONT PLANT ENTRANCE, ELEVATION = 11.188
FEET. TO OETAIMN DUFONT PLANT DATUM ELEVATION, ADD 0.70 FEET TO THE ELEVATIONS SHOWN. TOROGRAFHIC DATA 1S BASED ON AERIAL
PHOTOGRAFH DATED JUME 11, 2007, AERIAL SURVEY INFORMATIOM WAS OBETAINED BY RONALD GREEMWELL & ASSOCIATES. IMC.

SEE FLANT ARRANGEMENT DRAWIMG S5M—2001, FOR LEGEMD OF MAIN POWER ELOCK.

(I

PROFERTY AMD EASEMEMT BOUKDARY IMFORMATION IS BASED LUPON DRAWING EXHIBIT D, 8Y ROWALD GREEMWELL & ASSOCIATES, IMC. REVISION
DATED 05/FEB/08,

GENERAL LEGEMD

KEW FERCE -- -- EASEMENT BOUNDARY
(SEE NOTE 3)
EXISTING FENCE

- LEMOECAPE BUFFER
— e e m— PROPERTY BOUNDRY
{SEE MOTE 3)
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3.3 How the Project Will Operate

The proposed facility would generate electric power for the grid using gas turbines and a steam
turbine in acombined ycl e configuration. -cyAd emotmednabd\h
facility generates power from bung fuel in the gas turbines directly, and then also generates
additional power using the heat in the turbine exhaust by making steam to turn a steam turbine.
Generating additional power from the heat in the turbine exhaust, which would otherwise be
wasted i ncreases the facilitybés overall ener gy
schematically in Figure 4.

w

o] Power Generating Equipment

The gas turbines generate power by burning natural gas, which expands as it burns and turns the
turbine blades, which in turn rotate an electrical generator to generate electricity. The main
components of the system cons$ta compressor, combustor, and turbine. Each gas turbine
would be equipped with an inlet air filter and an evaporative cooler to lower the temperature of
the inlet air to the compressor and increase the mass of the inlet air during hot days, which
increaes power output. The compressor compresses combustion air to the combustor where the
fuel is mixed with the combustion air and burned. Hot exhaust gases then enter the power turbine
where the gases expand across the turbine blades, rotating a shefetdhmoelectric generator.

The proposed two GE Frame 7FA gas turbines would be equipped with dry low NOx combustors
to reduce NOx emissions and larger compressors than previous 7FA fodels.

After exiting the gas turbine, the hot exhaust gases are #@nt® a heat recovery steam
generator (HRSG), which makes steam from the hot exhaust gases. The proposed facility would
use a triplepressure, reheat, natural circulation HRS@thout duct burners. Tripipressure

reheat HRSGs maximize the amount oathextracted from exhaust gases that would otherwise

be wasted and produce high pressure (HP), intermediate pressure (IP), and low pressure (LP)
steam. Under normal operating conditions, this steam is sent to a steam turbine to generate
additional electdity, thereby increasing overall thermal efficiency. The reheat Tyoleacts

more heat from the exhaust gases by reheating the cold reheat steam (steam exiting the HP
section of the steam turbine) combined with superheated IP steam in the reheates séthie

HRSGs prior to being admitted to the IP section of the steam turbine. The reheat cycle makes
the steam entering the IP section of the steam turbine hotter and drier, which reduces the
potential for moisture erosion and increases steam turl@oiieal output. Steam leaving the IP
section of the steam turbine is combined with LP steam from the HRSG and enters the LP
section of the steam turbine. Steam leaving the LP section of the steam turbine enters the air
cooled condenser, transfers heat the ambient air, condenses and returns to the HRSG
feedwater system.

% For more informationseeGE Energy7FA Heavy Duty Gas Turbine Product Evolutianp. 4.
* For a detailed description of the HRS®eRadback Eargy, Application for Certification
Contra Costa Generating Statiayne 2009, Vol. 1, Section 2.1, at pl£2

> For more information about the reheat cycle, see M. Boss, GE Power SySteams, Turbines
for STAGM CombinedCycle Power Systenas p. 78. (available at:
http://www.gepower.com/prod_serv/products/tech_docs/en/downloads/ger3582e.pdf
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After the exhaust gases exit the HRSGs, they will be routed tecpogiustion emissions

control devices to treat the exhaust gases prior to exit from the stack. The proposed post
combustion emissions controls consist of a Selective Catalytic Reduction (SCR) unit to reduce
oxides of nitrogen (NOx) in the exhaust and an oxidation catalyst to reduce organic compounds
and carbon monoxide in the exhaust. In the SCR system,ilN@he exlust reacts with
ammonia and oxygen in the presence of a catalyst to form nitrogen and water. A small amount
of ammonia is not consumed in the reaction and is emitted in the exhaust stream as what is
commonly called Aammoni a oxdzesghe carbon Thhnexide and d a t i
unburned hydrocarbons in the exhaust gases to forma@@® water. These emissions control
devices are described in more detail in Section 5.

Finally, the facility would use an agooled condenser to condense the ste@m fthe steam
turbine and recycle it back to the HRSGs. Thecawled condenser would take the place of the
traditional wet cooling tower at other combireytle facilities. It would use ambient air blown
by large fans across finned tubes through whioh $team flows. The condensed steam
(condensate) is recycled back to the HRSGs. The use of-ancdé@d condenser significantly
reduces the amount of water consumed by the facility.

0 ARapi d Responseo Startup Technol ogy

In addition to having the higher thermal efficiency of a combicye plant, the proposed
facility is designed to be able to start up
package. The Rapid Response pgekallows the plant to start up from warm or hot conditions

in less than 30 minutes. The Rapid Response package achieves this fast performance by initially
bypassing the steam turbine when the gas turbines are started up. In a conventional combined
cyclesystem, the gas turbine needs to be held at low load for a period of time while the HRSG is
warmed up and steam is gradually fed into the steam turbine and the steam turbine is brought up
to operating temperature. The steam turbine needs to be broughtopprating temperature
slowly in order to minimize thermal stresses on the equipment and to maintain the necessary
clearances between the rotating and stationary components of the turbine. This delay
necessitated by having to slowly warm up the HRS@ steam turbine means that the gas
turbine cannot increase load as rapidly as a shtygdée gas turbine to quickly provide power to

the grid. It also causes increased startup &l CO emissions, because the combustion turbine
needs to be held at lowddi where it is not as efficiefitwhile the HRSG and steam turbine are
war med up. The ARapi d Responseo system ini.l
combustion turbines are started, allowing them to ramp up quickly and begin providing power to
the grid. The steam turbine can then be warmed up slowly without requiring the combustion
turbines to be held at low load (except for a short time for cold startups), through the controlled
admission of steam from the HRSGs into the steam turbine. Thel Rasponse package
therefore allows the facility to start up and begin providing power more quickly than a
conventional system, which will enhance operational flexibility and reduce emissions associated
with startups.

As part of t he Kadgeatheipropodedefacpitywoslekaiso yseaac50.6 MMBtu/hr
natural gadired auxiliary boiler that would provide auxiliary steam when the plant is offline and
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during startups. When the plant is offline for relatively short periods, the auxiliary boildd wo
provide steam to be used for condensate sparging (to keep the oxygen level in the condensate
low in order to prevent corrosion in the HRSG) and steam turbine seals (to maintain the seals and
prevent loss of vacuum in the steam turbine and condenseraitdain the steam turbine in a

warm and ready state and expedite startups. At conventional cortytledplants (and at the
proposed Oakley Generating Station during extended periods of shutdown), the steam turbine
and condenser vacuum is released @mcium needs to be-sstablished prior to startup. By
eliminating these delays, the auxiliary boiler will allow the steam turbine to corlieeosooner

and begin providing power to the grid.

w

o] Additional Equipment

In addition to the two gas turbinetwo HRSGs, steam turbine, @ooled condenser, and
auxiliary boiler, the Oakley Generating Station is proposed to include an evaporative fluid cooler
to provide cooling water used by various equipment at the site,-arat@l separator, and a fire
pumpdiesel engine.

The evaporative fluid cooler would be a relatively smaiteB heat exchanger, which extracts
heat from a closed loop cooling systérithe closed loop cooling system provides cooling water

to various plant equipment including gas tugband steam turbine generator coolers, gas turbine
and steam turbine lube oil coolers, and boiler feedwater pumps. During cool days, the
evaporative fluid cooler would not be used. Instead, the closgdcooling water would be
routed to an aicooled feat exchanger that uses large fans to blow ambient air across the finned
tubes carrying the closddop cooling water. During hot days when-eioling would be
insufficient to lower the temperature of the clo$eop cooling water, the evaporative fluid
cooler would be used and circulating water would be sprayed over the tubes within the
evaporative fluid cooler containing the clodedp cooling water. The evaporation of the
sprayed water would extract more heat from the ckbeep cooling water. Site this is a closed

loop system, there is no contact between the clusgu cooling water and the circulating water
sprayed over the finneibes that evaporates. Water that is not evaporated would be captured in
a sump at the bottom of the evaporativedf cooler and circulated back to the top of the unit.

The proposed facility would have an-vihter separator to handle stormwater runoff from the
powerblock area before discharge to the sanitary sewer s{stanthe event that stormwater
runoff piks up any liquid hydrocarbons.g, oil), the oilwater separator would remove them so
that only water is discharged into the sanitary sewer system.

The proposed facility would also have a 400 hp diesel engine to power a fire pump onsite to be
used in erargencies to provide water to fight fires in the event that electricity is not available for

® SeeRadback EnergyApplication for Certification Contra CoatGenerating StationJune
2009, Vol. 1, Section 2.1.8.5, at 8. (available at:
http://www.energy.ca.gov/sitingcases/oakley/documents/applicant/afc/indgx.php

" SeeRadback EnergyApplication for Certification Contra Costa Generating Statidune
2009, Vol. 1, Section 5.15, at p.5-18. (available at:
http://www.energy.ca.gov/sitingcases/oakley/documents/applicant/afc/index.php
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the electriemotor driven fire pump&. The diesel engine driven fire pump would be used in case

of emergency, and would also need to be operated periodicabdor periods for testing and
reliability purposes.

The schematic diagram in Figure 4 below illustrates how the proposed Oakley Generating
Station works.

8 Seee-mail from J. McLucas Radback Energy to K. Truesdell BAAQMD dated 10/6/10.
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[FIGLIRFE 4- OAKI FY GENFRATING STATION COMRINED-CYCIF
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FIGURE 4: OAKLEY GENERATING STATION COMBINED-CYCLE DIAGRAM


3.4 Project Ownership

The Oakley Generating Station is being developed by Contra Costa Generating Station, LLC
(Applicant), wholly owned by Radback Energy, Inc. Contra Costa Generating Station, LLC and
Radback Energy, Inc., intend to sell the project after it is hwiR®&&E, who would own and
operate the facility thereafter.

3.5 Equipment Specifications

The proposed facility would use GE6s 207FA EX
Package, including two GE Frame 7FA.05 naturalfgad gas turbineggeneratorseach with a

gross electrical output of 213 MW, and two unfired trgleampressure heat recovery steam
generators (HRSGs) that would feed one GERI1Dcondensing steam turbine generator with a

gross electrical output of 218 MW. Plant electrical auxilimads would be about 20 MW, so

the net electrical output of the facility would be 624 MW. The proposed project also consists of

an aircooled condenser, a natural gmed auxiliary boiler, a gell evaporative fluid cooler, a
dieselengine driven firppump, and an cNvater separator.

The equipment that the Applicant has identified for use at the Oakley Generating Station will be
identified by the following identification numbers:

S1 Gas Turbine Generator #1, GE Frame 7FA, Natural-f&sl, 213 MW, 2150
MMBtu/hr (HHV) maximum rated capacityith high-efficiency inlet air filter abated by
A-1 Selective Catalytic Reduction System (SCR) ar2l @xidation Catalyst

S2 Gas Turbine Generator #2, GE Frame 7FA, Natural-f&sl, 213 MW, 2150
MMBtu/hr (HHV) maximum rated capacityith high-efficiency inlet air filter abated by
A-3 Selective Catalytic Reduction System (SCR) arntl @xidation Catalyst

S-3  Auxiliary Boiler, Natural Gag-ired, 50.6 MMBtu/hr maximum rated capacity (abated by
A-5 Oxidation Calyst if required)

S4  Fire Pump Diesel Engine, Clarke JW&HFAD80 (or equivalent), 400 hp, 2.78
MMBtu/hr maximum rated heat input

S5 Evaporative Fluid Cooler,-8ell, 5,880 gallons per minute (Exempt from District Permit
requirements per RegulationRule 1, Section 128.4)

S6  Oil-Water Separator, 120 gallons per hour (Exempt from District Permit requirements per
Regulation 2, Rule 1, Section 103 and Regulation 8, Rule 8, Section 113)
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4. Facility Emissions

This section describes the air pollutant eswwiss that the Oakley Generating Station will have
the potential to emit, as well as the principal regulatory requirements to which the emissions will
be subject. Detailed emission calculations, including the derivations of emission factors, are
presentedh the appendices.

4.1 Criteria Pollutants

A NAcriteriao air pol |l ut ant -based standardsahave bgeo | | ut
established for the amount of the pollutant in the ambient air. This section discusses the criteria
air pollutants thatthé aci | i ty wi | | emit, along with the

annual emissions rates.

4.1.1 Hourly Emissions from Gas Turbines

The Oakl ey Generating Stationds gas turbines
amounts of criteria ahprecursor air pollutants per hour, as set fortiiable 1. These are the
maximum emission rates for these air pollutants from each tudvineg normal steadgtate
operations. Note that the emissions from the gas turbines will go to the HRSGstheheeat

in the exhaust will be used to make steam to generate additional power. The HRSGs will not fire
any additional fuel, however, and so no additional emissions will be generated by them. The gas
turbine emissions rates listed in this section tioeeerepresent the emissions rates for the
complete gas turbine/HRSG trains, although it is only the gas turbine equipment that actually
generates the emissions. Emissions from this equipment will be measured at the stack at the end
of the gas turbine/HRS train, after abatement by the aold control devices.

TABLE 1. GAS TURBINE STEADY-STATE EMISSIONS RATES (PER TURBINE)

Pollutant Turbine Emissions Rate (Ib/hr)
NOy (as NQ) 15.52
CO 9.45
POC (as Ch) 2.71
PM1o/PM; 5 7.74
SQ (as SQ) 6.0

Note that particulate matter from natural gas combustion sources normally has a diameter less
than one microf. The particulate matter will therefore be both Blfparticulate matter with a
diameter (())f less than 10 microns) and RNpariculate matter with a diameter of less than 2.5

: 1
microns).

° See AP-42, Table 1.4, July 1998, at footnote c. (available at
www.epa.gov/ttnchiel/ap42/ch01/final/c01s04)pdf

19 PM,5 is a subset of particulate matter that has recently come under heightened regulatory
scrutiny. EPA has established federal regulations foz §?but they do not apyp to this facility
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4.1.2 Emissions During Gas Turbine Startup, Shutdown, and Tuning Operations

Maximum emissions during turbine startups and combustor tuning operations, when the turbines
are at low load where they amet as efficient and when emissions control equipment may not be
fully operational, are summarized in Table 2. (These operating scenarios are discussed in more
detail in Section 5.2.6 below.) Table 2 shows the startup emissions and tuning emissions for
each turbine. (Note that only NOx, CO, and POC emissions are affected by reduced efficiency
during startups. For PM and §@mission rates will not be any greater than normal operation
during startup, shutdown, or tuning.)

TABLE 2: COMBINED -CYCLE TURBINE/HRSG E MISSIONS (PER TURBINE)
DURING STARTUP AND TUNING OPERATIONS

Cold Cold Hot/Warm | Hot/Warm
Pollutant Startup Startup Startup Startup
(Ib/eventy* | (Ib/hour)® | (Ib/eventf | (Ib/hour)?

Tuning Tuning
(Ib/event)® | (Ib/hour)

NO, (asNO) 96.3 99.9 22.3 33.9 5760 96
CO 360.2 362.4 85.2 92.2 2,160.0 360
POC (asCh) | 67.1 67.7 31.1 33.1 4020 67

& Cold Startups not to exceed 90 minutes; by definition, occurs after turbine has been inoperative for at least 48
hours

® Hourly emissios with a cold startup assumes one cold startup in 45 minutes and 15 minutes obsteady
operation

¢ Hot/Warm Startups not to exceed 30 minutes; by definition, occur between 0 and 48 hours after a shutdown

4 Hourly emissions with a hot or warm startagsumes one hot startup in 14 minutes and 46 minutes of stieely
operation

¢ Combustor tuning not to exce@chours per event and 2 tuning events per year per turthiode that emissions
rates from combustor tuning may turn out to be lower thamdteslisted here, and the District wivaluate
turning emissions and potentially impose lower emissions limits once the facility commences operation. See
Section 5.2.6.2. for further details. The rates listed here representcasesémissions.

Maximum emissions during gas turbine shutdowns (also discussed in detail in Section 5.2.6) are
summarized imable 3.

TABLE 3: MAXIMUM EMISSIONS PER SHUTDOWN (PER TURBINE)

Pollutant Shutdown Emissions Rate | Shutdown Emissions Rate
(Ib/shutdown)? (Ib/hour)

NO (as NQ) 39.3 46.8

CcO 140.2 144.7

POC (as Ch) 17.1 18.4

& Shutdowns not to exceed 30 minutes.

as discussed in Section 7. The District is also in the process of developing regulations
specifically directed to control PM, but those regulations are not in place yet. For this facility,
however, t he Dijgrégdations willde exually effectivegn céhivblling Py
because all of the PM emissions from this facility will be both P&hd PMo.
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4.1.3 Hourly Emissions from Auxiliary Boiler

The auxiliary boiler will have the potential to emit up to thedwihg amounts of regulated air
pollutants per hour, as set forthTiable 4.

TABLE 4: AUXILIARY BOILER EMISSION RATES

a

Pollutant ' S.teadyState St;mgéikr\;t%ogg Commissioning/Tuning
Emissions Rate (Ib/hr) (Ib/hr) (Ib/hr)
NOx (as NQ) 0.42 1.27 2.55
CO 0.37 1.11 2.22
POC (as Ch) 0.11 0.32 0.63
PM1o/PM; 5 0.35 0.35 0.35
SO (as SQ) 0.14 0.14 0.14

& Startups make take up to one hour and shutdowns may take up to 15 minutes. Tuning required
annually by DistrictRegulation 9, Rule 7, section 313 in accordance with the procedures set
forth in District Manual of Procedures, Volume |, Chapter 5.

4.1.4 Hourly Emissions from Fire Pump Diesel Engine

The fire pump diesel engine will have the potential to emit up to thewiolg amounts of
regulated air pollutants per hour, as set forthTable 5. These are the emission rates for
regulated air pollutants based on emission factors from CARB certification in Executive Order
U-R-004-0369for one hour of operation.

TABLE 5. FIRE PUMP DIESEL ENGINE EMISSION RATE S

Fire Pump Diesel Engine
Pollutant Emissions Rate (Ib/hr)
NO, (as NQ) 2311
co 0.592
POC (as Ch) 0.122
PMyo/PMoc 0.105
SO, (as SQ) 0.004

4.1.5 Daily Facility Emissions

Maximum daily emssions of regulated air pollutants emissions for the Oakley Generating
Station are set forth imable 6below. The table shows emissions from the gas turbines, the
auxiliary boiler, and the diesehgine driven fire pump. The table also shows emissiams f

the evaporative fluid cooler and oil water separator, which are both exempt from District permit
requirements.
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Note that for NOx, CO and POC, the daily maximum emission rates for the gas turbines are
taken from the enforceable daily permit limits lieproposed in condition Parts 19 and 20. The
District is proposing these daily limits based on a reasonable assumption of the maximum
operation likely for this equipment. The District has assumed such a reasonable maximum
operating scenario to consist ohe cold startup lasting 45 minutes and with the maximum
permitted cold startup emissions of 96.3 Ib NOx, 360.2 Ib CO, and 67.1 Ib POC; one shutdown
lasting 30 minutes and with maximum permitted shutdown emissions of 39.3 Ib NOx, 140.2 |b
CO, and 17.1 I?OC; and the remaining 22.75 hours of the day in normal sttath/operation.

For days on which combustor tuning occurs (limited to twice per year per tutbima)rs of the

22.75 steadytate operating hours were assumed to involve combustor tulhgDistrict has

based the proposed daily emissions limits on these assumptions as a reasonable scenario of
maximum foreseeable daily emissions, but it is important to note that emissions from this
equipment will be limited to these emissions rates régssf actual operating profile. This is
because the emissions limitations in condition Parts 19 and 20 are enforceable permit limits, and
the facility will be required to keep emissions below these levels regardless of operating profile.
Thus, if for xkample the facility has more than one startup per day, leading to more startup
emissions than the District used in its calculation of the reasonably foreseeable maximum
operating scenario, the facility will be required to curtail operations to ensur¢héhaaily
maximum is not exceedéd.

The daily maximum emission rates for the auxiliary boiler are taken from the enforceable daily
permit limits being proposed in condition Part 35. As with the turbine limits, these daily limits
are based on reasonabssamptions of how the auxiliary boiler is likely to operate, but they are
enforceable permit limits that the facility will be required to meet regardless of how it is operated
on any particular day.

Maximum daily emissions for the diesel fire pump ass@#éour operation in a prolonged
emergency using the maximum hourly rates listed above. Maximum daily emissions from the
evaporative fluid cooler are calculated from the total dissolved solids in the water, flow rate, and

drift rate of the evaporativeuid cooler. Maximum daily emissions from the-wiater separator

were calculated using EPAG6s published emissio
hourly operating rate and assuming 24 hours per day operation. Full details are set forth in
Appendx A.

1 As an intermediatéo-baseload facility, the Oakley Generating Station is not expected to have
multiple startups per gaunder normal circumstances. It is possible that on a particular day the
facility could be called on to start up and shut down more than once, however. The facility will
still be subject to all permit conditions in such cases, including maximum limitsoarly
emissions, startup and shutdown emissions, and daily emissions.
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TABLE 6: MAXIMUM DAILY REG ULATED CRITERIA AIR POLLUTANT
EMISSIONS FROM EACH SOURCE

Pollutant (Ib/day)
Nitrogen Precursor | Particulate
Oxides M%fgﬁge Organic Matter ;ggilge
Source (as NOy) Compounds| (PMjg)
Gas Turbine (no tuning) 488 715 146 186 144
Gas Turbine (tuning) 971 2818 531 186 144
S-3 Auxiliary Boiler 9.8 9.8 2.8 8.5 3.4
S-4 Diesel Fire Pump 55.5 14.2 2.9 25 0.1
Engine
S-5 Evaporative Fluid 0 0 0 39
Coolef
S-6 Oil-water separatBr 0 0 06 0

: S5 Evaporative Fluid Cooler is exempt from District Regulations per BAAQMD RegulatichZB.4.
S-6 Oil-water separator is exempt from District Regulations per BAAQMD Regulatidns(3 and 83-113.

These daily emission rates are usededtermine which sources at the facility are subject to the
requirement to use MnNBest Avail able Control
Review regulation (NSR; Regulation 2, Rule 2). Pursuant to District Regulafe302.1, any

new source thahas the potential to emit 10 pounds or more per highest day of POCSRO

PMjg, or CO is subject to the BACT requirement for that pollutant. As Table 6 shows, the gas
turbines will emit over 10 pounds per highest day oy NCO, POC, Pk, and SQ, and are
required to use Best Available Control Technology per Regulat®3@1 to limit emissions of

these pollutants. The Diesel Fire Pump Engine will have the potential to emit over 10 pounds
per day of NOx and CO and is required to use Best Avail@bletrol Technology to limit

emissions of these pollutarifsTh e Di strict 6s analysis of the
for this equipment is described in Section 5 below.

The remaining equipment at the facility is not subject to the BACT requitemeistrict
Regulation 2, Rule 2, as none of it will emit more than 10 pounds per day of any criteria
pollutant. In addition, the evaporative fluid cooler is exempt from District permitting per
Regulation 2, Rule 1, Section 128.4, and the oil/water ragpais exempt from District
permitting per Regulation 2, Rule 1, Section 103 and Regulation 8, Rule 8, Section 113.

4.1.6 Annual Facility Emissions

The maximum annual emissions of regulated air pollutants for the proposed Oakley Generating
Station projeciare set forth inTable 7below. Table 7shows the annual emissions from the

12 Note that under normal circumstances, the diesel fire pump engine will only be operated for
short periods for testing and reliability purposes. Under these circumstances, enuksitbns
criteria pollutants are likely to be well under 10 pounds per day. It is possible, however, that the
engine would need to be operated for longer periods in the event of an emergency. The District
is therefore providing worstase emissions basesh a full 24 hours per day of emergency
operation.
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facility, totaled for the permitted sources and for the permitted sources plus the exempt sources.
Annual facility emissions for permitted sources are used to determine wheghfarcility will

need to offset its emissions with Emissions Reduction Credits under District Regula®@QR 2

and 22-203. Offsets are required for permitted sources with Al@@l POC emissions over 10

tons per year and for PiMand SQ emissions ovell00 tons per year. (Note that annual
emissions are also used to determine whether additional federal permitting requirements apply.
This project is not subject to any additional federal requirements because it will not emit more
than 100 tons per year ahy pollutant as discussed in more detail in Section 7.)

Annual emissions will be subject to enforceable permit limits to ensure that they remain below
the amounts listed in Table 7. These maximum annual rates are based on estimates derived from
reasonble operating scenarios that the facility is likely to experience in operation as an
intermediateto-baseload facility. Information about the operating scenarios the District used to
develop these annual emissions rates is provided in the explanatosytooi@ble 7, with
additional details provided in Appendix A. While the District believes that these operating
scenarios are realistic, it should be noted that compliance with the emissions rates listed in Table
7 does not require the facility to conforta any specific operating scenario. Because the
emission rates listed in Table 7 are enforceabletmekceed emissions limits in the permit, the
facility will be required to monitor its emissions and ensure that they do not exceed the limits
during anyl2-month period. If it appears that the facility is nearing its annual limit, it will be
required by law to reduce or curtail operations to ensure that emissions do not exceed the
permitting annual rates.

TABLE 7: MAXIMUM ANNU AL CRITERIA AIR POLL UTANT EMISSIONS FOR

THE FACILITY
NO,* | CO° | POC® | PMy® | SG,?

(ton/yr) | (ton/yr) | (ton/yr) | (ton/yr) | (ton/yr)
Gas Turbines 08.626 | 98.000 | 29.274 | 63.715| 12.524
Auxiliary Boiler 0.099 | 0.803 | 0.217 | 0.060 | 0.024
Diesel Fire Pump Engine 0.057 | 0.015 | 0.003 | 0.003 | 0.0001
Total subject to District Permits 98.78 | 98.82 | 29.49 | 63.78 | 12.55
Total including equipment exempt from | g 76 | 9585 | 2060 | 63.88 | 12.55
District Permits

Notes: Exempt equipment includes Evaporative Fluid Cooler and&dr separato See Appendices for Emission
Calculations.

& Annual NOx, PM, and S£emissions are based on 8,463 hours per year of operation from the turbines (including

1 cold start, 51 hot starts, 52 shutdowns), 401 hours for the auxiliary boiler (including &fsstand 52
shutdowns), 1,500 hours per year for the evaporative fluid cooler, and 49 hours per year of maintenance and testing
for the fire pump diesel engine. Gas turbine annual NOx emissions are based on expected 1.5 ppmvd; ,annual SO
emissions are ls&d on annual average grain loading (0.25 gr/100 scf) and 1.5 Ib/hr emission rate.

® Annual CO emissions are based on 5,390 hours per year of operation from the turbines (including 25 cold starts,
275 warm/hot starts, 300 shutdowns), 3,978 hours for théliay boiler (including 300 startups and 300
shutdowns), 1,500 hours per year for the evaporative fluid cooler, and 49 hours per year of maintenance and testing
for the fire pump diesel engine. Gas turbine annual CO emissions are based on expeptedd..0

¢ Annual POC emissions are based on 5,662 hours per year of operation from the turbines (including 1 cold start,
311 hot/warm starts, 312 shutdowns) and 3,717 hours for the auxiliary boiler (including 312 startups and 312
shutdowns), 1,500 hours pgear for the evaporative fluid cooler, and 49 hours per year of maintenance and testing
for the fire pump diesel engine.

23

Preliminary Determination of Compliance, October 2010
Oakley Generating Station



These annual emissions rates show that the facility will be required to offset its emissions of NO
and POC under District Regulatid®-2-302, because emissions will be over 10 tons per year
(and for NQ, will have to provide credits at a ratio of 1.15 tons of credits per 1 ton of emissions,
because emissions will be over 35 tons per year). The facility will not be required tateffset
PMio and SQ emissions under District Regulatior22303 because emissions of each of these

pollutants will be less than 100 tons per year. Offset requirements are discussed in more detail in
Section 6.
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4.2 Toxic Air Contaminants

Toxic Air Contaminant§TACs) are a subset of air pollutants that can be harmful to health and
the environment even in very small amouniBable 8provides a summary of the maximum
annual facility toxic air contaminant (TAC) emissions from the prdjéct.

TABLE 8. MAXIMUM FACILITY TOXIC AIR CONTAMINAN T (TAC) EMISSIONS

Project Project . Acute . . Chronic -
. . 1= T Risk Screening| Risk Screening
Toxic Air Contaminant Emissions | Emissions . .
(Ib/hour) (Iblyear) Trigger Level Trigger Level
(Ib/hr) (Iblyr)
1,3-Butadiene 0.001 4.40 None 0.63
Acetaldehyde 5.386 4952.12 1.0 38
Acrolein 0.290 663.67 0.0055 14
Ammonia 29.321 241336.38 7.1 7,700
Benzene 0.108 463.33 2.9 3.8
Benzo(a)anthracefie 0.00010 0.78 None None
Benzo(a)pyrerfe 0.00006 0.48 None 0.0069
Benzo(b)fluorantherie 0.00005 0.39 None None
Benzo(k)fluorantherfe 0.00005 0.38 None None
Chrysené& 0.00011 0.87 None None
Dibenz(a,h)anthracefe 0.00010 0.81 None None
Ethylbenzene 0.137 622.64 None 43
Formaldehyde 19.487 16652.10 0.12 18
Hexane 1.090 8970.54 None 270000
Indeno(1,2,3cd)pyrené 0.00010 0.81 None None
Naphthalene 0.007 57.49 None 3.2
Propylene 3.244 26703.82 None 120,000
Propylene Oxide 0.201 1655.57 6.8 29
Toluene 0.413 2464.76 82 12,000
Xylene (Total) 0.110 903.98 49 27,000
Sulfuric Acid Mist
(H,SQy) 6.194 12795.41 0.26 39
Benzo(a)pyrene 0.00019 1.58 None 0.0069
equivalents
Specified PAHS 0.00055 4.54 None None
Diesel Particulate Matter 0.105 5.16 None 0.34
Arsenid 0.000018 0.03 0.000440 0.0072
Coppef 0.000047 0.07 0.220000 None
Lead 0.000013 0.02 None 3.2
Notes:
BSeefi Pr oj ect TACs Su m@GSrEmissiorns Calegoskboskh prepared byrk.

Truesdell.
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@ Polycyclic Aromatic Hydrocarbons (PAHs) impacts are evaluated as Benzo(a)pyrene equivalents.
® Specified PAHSs are the sum of the following PAHSs.

PAHs Equivalency Factor
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1.0
Benzo(b)fluoranthrene 0.1
Benzo(K)fluoranthene 0.1

Chrysene 0.01
Dibenz(a,h)anthracene 1.05
Indeno(1,2,3cd)pyrene 0.1

“ Diesel Particulate Matter is a surrogate for all air toxics emitted by the diesel engine.
4 Emitted by Evaporative Fluid Cter

Total of Hazardous Pollutants listed in Section 112(b) of the Federal Clean Air Act = 18.7 tons/year.
Section 112(b) list does not include ammonia, propylene, or sulfuric acid mist, which are included as Toxic
Air Contaminants in BAAQMD Regulation Rule 5. The project is not a major source of hazardous air
pollutants under the Clean Air Act because emissions are less than 10 tons/year of any single hazardous air
pollutant listed under Section 112(b) and less than 25 tons/year of all such hazardpokutants
combined. Emissions from the exempt evaporative fluid cooler are included.

Table 8is also a summary of the emissions used as input data for air pollutant dispersion models
used to assess the increased health risk to the public resuttmgHe project. The ammonia
emissions shown are based upon a woase ammonia emission concentration of 5 ppmvd @
15% G from the gas turbine SCR systems. The chronic and acute screening trigger levels
shown are per Table21 of Regulation 2, Rule 5.

If emissions are above certain established screening levels prescribed in Tableof2
Regulation 2, Rule 5, a health risk assessment is required. Where no acute trigger level is listed
for a TAC, none has been established for that TAC. Based amfonmation contained in Table

8, a health risk assessment is required by District Regulation 2, Rule 5. The health risk
assessment is conducted to determine the potential impact on public health resulting from the
worstcase TAC emissions from the prdjec

The results of the health risk assessment are discussed in full in Section 8 of this document. As
explained in Section 8, the proposed facility will comply with all health risk requirements in
District Regulation 2, Rule 5. Results from the healdk screening analysis indicate that the
maximum cancer risk for the project as a whole is estimated at 1.56 in a million, and the
maximum norcancer risks for the project as a whole are estimated at a hazard index of 0.0832

for chronic health impacts and2865 for acute health impacts. The risk from each source
individually is below 1.0 in a million for the maximum individual cancer risk and below 0.02 for

the maxi mum chronic hazard index. I n accordan
proposéd Oakley Generating Station will comply with all toxic risk requirements for each
individual source and for the project as a whole.
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5. Best Available Control Technology (BACT)

The Districtds New Source Review r eng8tatiant i on s
to utilize the MfnABest Avail able Control Techn
discussed in more detail below. This section describes how the BACT requirements will apply

to the facility.

5.1 Introduction

District Regulation 2-301 rejuires that the Oakley Generating Station use the Best Available
Control Technology to control NQCO, POC, PM,, and SQ emissions from sources that will

have the potential to emit over 10 pounds per highest day of each of those pollutants. Pursuant
to Regulation 22-206, BACT is defined as the more stringent of:

(&) The most effective control device or technique which has been successfully utilized for the
type of equipment comprising such a source; or

(b) The most stringent emission limitation aeved by an emission control device or technique
for the type of equipment comprising such a sgurce

(c) Any emission control device or technique determined to be technologically feasible and
costeffective by the APCQor

(d) The most effective emissiarontrol limitation for the type of equipment comprising such a
source which the EPA states, prior to or during the public comment period, is contained in
an approved implementation plan of any state, unless the applicant demonstrates to the
satisfaction bthe APCO that such limitations are not achievable. Under no circumstances
shall the emission control required be less stringent than the emission control required by
any applicable provision of federal, state or District laws, rules or regulations.

Thetype of BACT described in definitions (a) and (b) must have been demonstrated in practice

and is referred to as ABACT 20. This type o
BACT category described in def i nyifeasibbercost( c) i
effectived and it must be commercially avail a

full-scale unit, and shown to be ceftective on the basis of dollars per ton of pollutant abated.
This is referred teciafsi ciaBtAColn sl o(.f orB AbQTt hs pt h e
At echnol ogi caelflfyecft @ ¥ ®£i0b Icea/tceogsotr i e s ) for vari o
compiled in the BAAQMD BACT Guideline.

The gas turbines are subject t BRevidvAr€yllatiamsn d e r t
(Regulation 2, Rule 2, Section 301) for N@O, POC, P\, and SQ because each unit will

have the potential to emit more than 10 pounds per highest day of those pollutants. The diesel

fire pump engine will have the potential to emiteo 10 pounds per day of NOx and CO in
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emergency situation’$,and it is subject to BACT for these pollutants. The following sections
provide the basis for the District BACT analyses for this equipment.

5.2 Gas Turbines
The following section providestheDisi ct 6 s BACT analyses for the

5.2.1 Best Available Control Technology for Oxides of Nitrogen (NG)

Oxides of Nitrogen (NQ) are a byproduct of the combustion of anamdfuel mixture in a
high-temperature environment. N@ formed wlen the heat of combustion causes the nitrogen
molecules in the combustion air to dissociate into individual nitrogen atoms, which then combine
with oxygen atoms to form nitric oxide (NO) and nitrogen dioxide {NOThis reaction
primarily forms NO (95% t®8%) and only a small amount of NQ@% to 5%), but the NO
eventually oxidizes and converts to N the atmosphere. NGs a reddiskbrown gas with
detectable odor at very low concentrations. NO and &® generally referred to collectively as

A N©' NO,is a precursor to the formation of groulesel ozone, the principal ingredient in
smog.

Control Technology Review:

The District has examined technologies that may be effective to contrpkei{3sions in two
general areas: combustion controlgtt will minimize the amount of NQcreated during
combustion; and postombustion controls that can remove Ni@m the exhaust stream after
combustion has occurred.

Combustion Controls

The formation of N@ during combustion is highly dependent on grenary combustion zone
temperature, as the formation of N@creases exponentially with temperature. There are
therefore three basic strategies to reduce thermglimNtbe combustion process:

1 Reduce the peak combustion temperature

1 Reduce the amount ¢iime the air/fuel mixture spends exposed to the high combustion
temperature

1 Reduce the oxygen level in the primary combustion zone

4 Routine, noremergency use is limited to short periods of operation for testing and reliability
purposes, with emissions well under 10 pounds per day of all pollutants.

15 NO, can also be formed when a nitrogeound hydrocarbon fuel is combusted, resulting in

the release of nitrogen atoms from the fuel (fuekN@nd NQ can be formed by organic free

radicals and nitrogen in the earliest stages of combustion (promgt Natural gas does not

contain significant amounts of fubbund nitrogen. Therefore, thermal N@ the primary

formation mechanism for natural gas fired gas turbines. ReferenceStfoination during
combustion in this ajyal whi sxiomedd®m\ndiogen in théh e r ma |
combustion air.
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It should be noted, however, that techniques that controf BYD reducing combustion
temperatures involve a traddf with the formation of other pollutants. Reducing combustion
temperatures to limit NOformation can decrease combustion efficiency, resulting in increased
byproducts of incomplete combustion such as carbon monoxide and unburned hydrocarbons.
(Unburned hydroc#émons from natural gas combustion consist of methane, ethane and precursor
organic compounds.) The District prioritizes N@ductions over carbon monoxidmissions,
however, because the Bay Area is not in compliance with applicable ozone standardssbut d
comply with carbon monoxide standards. The District therefore requires applicants to minimize
NOx emissions to the greatest extent feasible, and then optimize CO and POC emissions for that
level of NQ control. This is a tradeff that must be kepii mind when selecting appropriate
emissions control technologies for these pollutants.

The District has identified the following available combustion control technologies for reducing
NOy emissions from the gas turbines.

Steam/Water Injection: Steam owater injectionwas one of the first NOcontrol techniques
utilized on gas turbines. Water or steam is injected into the combustion zone to act as a heat
sink, lowering the peak flame temperature and thus lowering the quantity of thermal NO
formed. Theinjected water or steam exits the turbine as part of the exhaust. The lower peak
flame temperature can also reduce combustion efficiency and prevent complete combustion, so
carbon monoxide and POC emissions can increase as wateristkshratios incease. In
addition, the injected steam or water may cause flame instability and can cause the flame to
guench (go out). Water/steam injection in the gas turbines used in conjunction wHRQow
burners can achieve N@missions as low as 25 ppm @ 15%'©O

Dry Low-NOy Combustors: A technology that can contrdlOx without water/steam injection

is Dry Low-NOy combustion technology. Dry LoNOx Combustors reduce tHermation of

thermal NQ t hr ough (1) Al ean combusti ono rimady at us
combustion temperature; (2) reduced combustor residence time to limit exposure in a high
temperature environment ; ( 3) Al ean premi xed
temperature by mixing fuel and air in an initial stage to produce a leamrafim fuel/air

mixture that is delivered to a secondary stage where combustion takes place; and/es{djyéwo
rich/lean combustion using a primary fuglh combustion stage to limit the amount of oxygen
available to combine with nitrogen and thesegondary lean buistage to complete combustion

in a cooler environment. Dry LoWO, combustors can achieve Né@missions as low as 9 ppm

for framesize turbines!

6 M. Schorr, J. Chalfin, GE Power Syster@@s Turbine NOx Emissions Approaching Zeie
it Worth the Price? GER417&eptembr 1999, at p. 2 (available at:
http://www.gepower.com/prod_serv/products/tech_docs/en/downloads/ger41)72.pdf
177J. Kovac, Siemens Energy IncAdvanced SGTFB0MF Development PowerGen
International 200&rlando, Florida, at p. 8 (available at:
http://www.energy.siemens.com/hqg/pkal/energytopics/pdfs/en/gasirbinespower
plants/PowerGen2008 SGT65000F.pdf
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Catalytic Combustors: Catalytic combustors, marketed under trade nasnek asXONON3 ,

use a catalyst to allow the combustion reaction to take place with a lower peak flame temperature
in order to reduce thermal N@ormation. XONONi uses a flameless catalytic combustion
module followed by completion of combustion (at lower temperaturesnstosam of the
catalyst. Catalytic combustors such as XON@Nave not been demonstrated on lasgale

utility gas turbines such as the Siemens F Class or GE Frame 7FA so the technology is not
available for use at the proposed Oakley Generating Station.

PostCombustion Controls

The District has identified the following pesbmbustion controls that can remove Nf@m the
emissions stream after it has been formed.

Selective Catalytic Reduction (SCR): Selective catalytic reduction is a technolobgttreacts

the NQ in the turbine exhaust with ammonia and oxygen in the presence of a catalyst to form
nitrogen and water. NQconversion is sensitive to exhaust gas temperature, and performance

can be limited by contaminants in the exhaust gas thaimagay or poison the catalyst. A small

amount of ammonia is not consumed in the reaction and is emitted in the exhaust stream as what
is commonly called fAammonia slipbo. T8GR SCR ¢
is a widely used postombuston NG, control technique on utilitgcale gas turbines, usually in
conjunction with combustion controls. SCR has been demonstrated to be able to achieve NOx
emission limits of 2.0 pprif

Selective norcatalytic reduction (SNCR): Selective noftatalytic eductioninvolves injection

of ammonia or urea with proprietary conditioners into the exhaust gas stream without a catalyst.
SNCR technology requires gas temperatures in the range of 1600°F to Y1&¢Hs most
commonly used in boilers because gas twbido not have exhaust temperatures in that range.
Selective noftatalytic reduction (SNCRequires a temperature window that is higher than the
exhaust temperatures from utility gas turbine installations. The exhaust temperature from the
proposed turlries ranges from approximately 1030°F to 113%°6o SNCR is technically
infeasible.

EMxa: EMxa (formerly SCONOR) is a catalytic oxidation and absorption technology that
uses a twestage catalyst/absorber system for the control of, M@issions for gasutbine
applications (as well as CO, VOC and optionally SOx emissions). A coated catalyst oxidizes
NO to NG (as well as oxidizing CO to Gand VOCs to C@and water), and the NGs then
absorbed onto the catalyst surface where it is chemically conver@d stored as potassium
nitrates and nitrites. A proprietary regenerative gas is periodically passed through the catalyst to
desorb the N@from the catalyst and reduce it to elemental nitroges). (Nlo ammonia is used

18 See, e.gfacilities listed in Table 9 below using SCR to achieve 2.0 ppm permit limits.

19 See EPA Air Pollution Control Fact Sheet EPA452/R03-031 (available at:
http://www.epa.gov/ttn/catc/dirl/fsncr.pyf

0 SeeRadback Energysupplemental Filing Air Quality and Public Health Revised April 7,
2010, Application for Certification for Oakley Generating Stationj€ct Appendix 5.1F, at p.
5.1F16.
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by the EM» process. The EMk catalyst requires washing and replacement periodically.
EMxa has been successfully demonstrated on several small gas turbine projects, including one
on a 45 megawatt turbine. The District is not aware of any&Mbstallations on a gas turbine

of the siz proposed for the Oakley Generating Station (Siemens F Class or GE Frame 7FA),
although the manufacturer has claimed that it can be effectively scaled up and made available for
utility-scale turbine$:

EMx could potentially be an improvement over SCRaasaddon control device for achieving

NOx reductiond assuming it can achieve the same level of NOx coiitimcause it does not

use ammonia. Ammonia has the potential, under certain atmospheric conditions, to reach with
nitric acid in the atmosphere form ammonium nitrate, which can be a form of fine particulate
matter (PM5s). The atmospheric chemistry regarding the extent to which this process actually
happensunderrealor | d condi tions has historicaldy not
scientific understanding has been until recently that there was insufficient nitric acid in the
atmosphere to make secondary RNbrmation a significant concern. As a result, the District

has not historically regulated ammonia as gPptecursor,ah has not found t ha
of ammonia slip emissions would provide any significant benefit over SCR. The District has
recently been reevaluating whether ammonia is in fact a significant contributor to secondary
PM,s. The f ocus ¢thér evalbadon Bes beerr a cormpater médeling exercise
designed to predict what RMIevels will be around the Bay Area, given certain assumptions
about emissions of PM and its precursors, about regional atmospheric chemistry, and about
prevailing metemlogical condition$? The results of this study, while still preliminary, confirm

that the predominant limiting factor in the formation of secondary particulate matter is the
availability of nitric acid, not ammonia. However, the study suggests thaarntoeint of

available nitric acid is not uniform, and varies in different locations around the Bay Area, and
that in some | ocations there is available nit
thus predicts that a reduction of 20% in totahaonia emissions throughout the Bay Area would

result in changes in ambient RMevels of between 0% and 4%, depending on the availability

of nitric acid. While this analysis is still preliminary, it suggests that that ammonia restrictions
might play a ole in a regional strategy to reduce PM® The District is therefore evaluating

whether it should impose regulations on ammonia emissions as; a *&tursor, as well as

taking a harder look at whether it should require EMx as a BACT control techriolog§Ox

reductions instead of SCR.

EMx has never been used on a large utsitgle turbine, however, and so there is no data on
which to make a direct evaluation of how well the technology would work at this facility. EMx
has been used on a smalleralerivitive turbine at the Redding Power Plant Unit No. 5,-a 45

SeeEmer aChem, High Performance EMxE Technolog
VOCs From Gas Turbines and Stationary IC Engines (EMx White Paper), May 2008 at p. 15.
(available athttp://www.emerachempower.com/index.php?section=downloads&iyi=10

*2 See BAAQMD, Fine Particulate Matter Data Analysis and Modeling in the Bay Area
(Preliminary Report, Oct. 1, 2009), at p. 8 (Preliminary PMAdsleling Report). (available at:
http://www.baagmd.gov/~/media/Files/Planning%20and%20Research/Researcti%20&o
deling/PMdataanalysisandmodelingreport.ashy

%3 PreliminaryPM, s Modeling Report at pp. B E-4.
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MW combinedcycle facility in Shasta County, CA. The data from that facility show that EMx
cannot readily keep emissions as low as 2.0 ppm, which SCR can easily achieve. The Shasta
County Air Quality Management District evaluated EMxat the Redding facility under a
demonstration NQlimit of 2.0 ppm. After three years of operation, the Shasta County AQMD
evaluated whether the facility was meeting this demonstration limit withAZMRrd cacluded

t hat ARedding Power is not able to relixably a
demonstration limit of 2.0 ppmvd @ 15%.36 Although the manufacturer maintains that such
problems have been overcome, concerns remain about howtentigithe technology would be

able to perform. Recent communications with the Shasta County Air District confirm that the
earlier conclusions about the achievability of a lower limit remain Valith addition, monthly

reports of Continuous Emissions Nring System (CEMS) data submitted by Redding Power
Plant to Shasta County Air District during the past three calendar years indicate that emissions
have often been substantially high&rFurthermore, the data from Redding are from a smaller
aeroderiviive turbine, and there is no guarantee that if it were scaled up for use onsizdity
turbines that it would even be able to achieve the performance of the Redding Power facility.
For all of these reasons, it is clear that EMx is not as develope@RatSthis time and cannot
achieve the same level of emissions performance that SCR is capable of.

Proposed BACT Control Technology for NQ for Gas Turbines:

The Applicant has proposed the use of Dry 8@, combustors and SCR as BACT for the
combinedcycle gas turbines. As explained above, these are the most effective combustion and
potcombustion control technologies available for this type of facility. These emissions control
technol ogies therefore satisfy the Districtéos

Proposal BACT Emissions Limit for NO, for Gas Turbines:

The District is also proposing to establish a BACT emissions limit in the permit of 2.0 ppmvd @
15% G (averaged over one hour), which is the most stringent limit that has been achieved in
practice at anytber similar facility and is the most stringent limit that would be technologically
feasible.

To determine the most stringent emissions limit that has been achieved in practice, the District
evaluated other similar combinegcle gas turbines. The Digtr reviewed the NQemissions

limits of power plants using large turbines in a combiogde mode abated by SCR systems.
The District reviewed BACT determinations at the EPA RACT/BACT/LAER Clearinghouse,
ARB BACT Clearinghouse and recent projects listed the CEC as approved or under
construction. The combinedcle facilities with the most stringent permit limits, as listed in
these databases, are shown in the table below.

24 Letter from R. Bell, Air Quality District Manager, Shasta County Air Quality Management
District, to R. Bennett, Safety & Environmental Cooator, Redding Electric Utility, June 23,
2005.

5 SeeMemorandum of Record dfelephone calto Shasta Countglated 10/8/2010, prepared
bGyW. LeeBAAQMD.

26 SeeRedding Unit 5 NOx EM summary (SCONOXx) 2062008
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TABLE 9: NOx EMISSION LIMITS FOR LARGE GAS TURBINES IN COMBI NED-
CYCLE POWER PLANTS

Facility Name CREEE?L(I;(;(I?k(;: " NOx ppmvd @ 15% O2 (averaging period)
Lawrence Energy OH-0248 3.0
Longview Energy Development WA-0288 3.0 (24hr); 2.5 (12month)
. . 3.0 (24hr) without duct fring; 3.5 (24hr) with
Middleton Facility ID-0010 (duct)firing; 2.5 (12mon%h) all(mode)zs
Wansley Combined Cycle Energy Facility GA-0102 3.0
Augusta Energy Center GA-0093 3.0
Delta- Calpine 1998AFC-03 2.5 (khr)
Moss Landing L.S. Power 1999AFC-04 2.5 (khr)
La Paloma Compkte Energy Holdings 1998AFC-02 2.5 (khr)
Los Medanos Calpine 1998AFC-01 2.5 (khr)
Pastoria Calpine 1999AFC-07 2.5 (khr)
Gateway- PG&E 2000AFC-01 2.5 (khr)
High Desert Constellation 1997AFC-01 2.5 (khr)
Sutter- Calpine 1997AFC-02 2.5(1-hr)
Blythe | - NextEra Energy (FPL) 1999AFC-08 2.5 (%hr)
Elk Hills - Sempra & Oxy 1999AFC-01 2.5 (khr)
Metcalf- Calpine 1999AFC-03 2.5 (%hr)
COB Energy Facility, LLC OR-0039 2.5 (4hr)
Wallula Power Plant WA-0291 2.5 (3hr)
Mclintosh Comined Cycle Facility GA-0105 2.5
Cogen Technologies Linden Venture, L.F NJ-0059 2.5
Empire Power Plant NY-0100 2.0 (3hr) without duf?rtir]:ig;ing; 3 (2hr) with duct
FPL Turkey Point Power Plant FL-0263 2.0 (24hr)
Otay Mesa Calpine 1999AFC-05 2.0 (1-hr), allow_s 15 1hr excursions for
transient load etc.
Mountainview 200GAFC-02 2.0 (Xhr), allows ;5 onédhour excursions for
transient load etc.
Cosumnes SMUD 2001-AFC-19 2.0 (Lhr); 30 (%hr) transient load
. 2.0 (Zhr); 2.0 (3hr) with duct firing or
Palomar EscondidoeSDG&E 200L-AFC-24 transient hour of +25 MW
Sacramento Municipal Utility District CA-0997 2.0
PSEG Fossil LLC_Llnden Generating NJ-0058 20
Station
Warren County Facility VA-0308 2.0
Warren County Facility VA-0308 2.0
Warren County Facility VA-0308 2.0
Tracy Substation Expansion Project NV-0035 2.0 (3hr)
Copper Mountain Power NV-0037 2.0 (3hr)
Sumas Energy 2 Generation Facility WA-0315 2.0 (3hr)
Magnolia- So. Ca. Power Producers 2001-AFC-06 2.0 (3hr)
Goldendale Emgy, Inc. WA-0302 2.0 (3hr)

La Paz Generating Facility, Siemens opti AZ-0049 2.0 (3hr) changes to ¢hr) after 18 months
La Paz Generating Facility, GE option AZ-0049 2.0 (3hr) changes to ¢hr) after 18 months
Wellton Mohawk Generating Station,

SiemensWestinghouse 5019F option AZ-0047 2.0 (3hr) changes to ¢hr) after 18 months
Wellton Moha;vII;AGengratlng Station, G§ AZ-0047 2.0 (3hr) changes to ¢hr) after 18 months
option
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Facility Name CREBCLgcl)Ekg: " NOx ppmvd @ 15% O2 (averaging period)
lvanpah Energy Center, L.P. NV-0038 2.0 (Zhr) withoutdduct_fi_ring;13.96 Ib/hr with
uct firing
Gila Bend Power Generating Station AZ-0038 2.0 (%hr)
El Segundo RepowemMNRG 2000AFC-14 2.0 (%hr)
Victorville Hybﬂd GasSoIar— City of 2007ZAFC-1 2.0 (+hr)
Victorville
Duke Energy Arlington Valley AZ-0043 2.0 (%hr)
Colusa ll (;;:gneratlon StatlerPG&E 2006AFC-9 2.0 (+hr)
inal Decision
Lodi Energy Center NCPA 2008AFC-10 2.0 (Xhr)
Avenal Energy Avenal Power Center, LL{  2008AFC-1 2.0 (Xhr)
Russell City- Calpine & GE 2001-AFC-07 2.0 (Xhr)
CPVWarren VA-0291 2.0 (Xhr)
Kleen Energy Systems, Inc. CT-0151 2.0 (2hr)
IDC Bellinghant CA-1050 2.0/1.5 (%hr)

#The IDC Bellingham facility in Massachusetts, was permitted with atisved NOx emissions limit that
imposed an absolute nti-exceed imit of 2.0 ppm but also required the facility to maintain emissions
below 1.5 ppm during normal operations. (Note also that the facility was never built.) THiensad

limit recognized that emissions can be highly variable depending on operatingstianices, and will have
relatively lower emissions at some times and relatively higher emissions at other times. The proposed
Oakley Generating Station is expected to exhibit the same type of variation in emissions under the various
operating scenarios will face, and it is expected to have emissions below 2.0 ppm at times but will have
emissions as high as 2.0 ppm under some circumstances. The District is therefore proposing a 2.0 ppm
limit to ensure that the limit will be achievable under all opagationditions.

As Table 9 shows, emissions of 2.0 ppm yN&Yeraged over -hour is the most stringent
emission limitation that has been determined to be achievable at any similar facility using SCR
for NO control.

The Districtalsoconsidered whethet would be feasible to implement a N@ermit limit below

2.0 ppm. Consistent compliance with a limit below 2.0 ppm has never Heeronstratedn

practice, and the equipment vendors that the District contacted regarding this issue stated that
they would not be able toguaranteethat a lower limit could be achievéfl. The District
nevertheless considered whether it would be technologically feasible to do so. The District has
concluded that imposing a NOx emissions limit below 2.0 ppm cannot be jussfiBA@T at

this time.

Additional NOx reductions could potentially be achieved by increasing the amount of catalyst or
size of the catalyst bed in the SCR system. It would be difficult to achieve any substantial
additional reductions, however, becausehat very low NOXx levels that are currently being
achieved by SCR additional efforts produce diminishing retur@ER performance for NO
control is highly dependent on the N@ ammonia reaction stoichiometry. At stoichiometric

" See, e.gl.etter from T. Pintcke, \de President, Black & Veatch, to K. Truesdell, Air Quality
Engineer, Bay Area Air Quality Management District, Oct. 11, 2010, stating that Black &

Veatch fisees no basis for andyemissiois batow 2 ppppu ar an

foranyaveragng peri od. o0
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conditions, there woulde just enough ammonia to react with the \N@th no additional
ammonia slip exhausted out the stack. becomes highlychallenging to ensure a uniform
distribution of ammonia to NQover the entire gas turbine operating rangkeen NOX
concentrations areery low. Alternatively, some vendors have considered staging two separate
ammonia injection grids and catalyst beds in series in order to achieve an optimal distribution of
ammonia to N@ that might maintain emissions at less than 2.0 ppm dl@r the etire gas
turbine operating range. But this approach has its own drawbacks, such as increasing the
backpressure on the turbine exhaust and decreasing the efficiency of the teshitiag in

higher emissions per megawatt of power generated. Moreovenstatiation using a staged
series of ammonia injection grids has been demonstrated in pradticktionally, temperature
variations across the catalyst bal$o impact SCR performanceéit progressively lower NOx
concentrations, these variations have mcreasingly significant impact on maintaining
stoichiometric conditions. For all of these reasons, it becomes increasingly difficult to gain
additional NOx reductions as concentrations are driven to extremely low levels simply by
increasing the amourdf catalyst or the size of the catalyst bed. Increasing the amount of
catalyst or size of catalyst bed theoretically can provide for more NOx reduction, but for a
number of reasons simply adding more catalyst reaches a point of diminishing returns as NOx
levels approach zerS.

In addition, achieving lower NOx emissions levels would have other potential offsetting impacts.
Ensuring emissions consistently remdelow 2.0 ppm could potentially cause a significant
increase in ammonia slip and require a Bighmmonia slip permit limit. Implementing a NO

limit below 2.0 ppmwould alsolikely require an increase ime frequency of catalyst change

outs to maintain complianceThis would have both cost impacts and ancillary environmental
impacts, because th@d catalyst must be disposed of as hazardous waste, because the larger
amount of catalyst needed would generate more spent catalyst to be disposed of, and because
additional energy and natural resources would need to be used to produce the new éatalyst
NOy permit limit below 2.0 ppm limitvould also result in additional maintenanaéich adds to
operating costs and requires maintenanatagesduring which the plant is unavailable to meet
demand For example, achieving very low NOx limits would r@guhe seals in the SCR system

to be maintained to very tight tolerances to minimize the amount of NOx that may slip by them
With a NQ, permit limit below 2.0 ppm, it is likely that more frequent outagiishe required to

inspect and maintaithese sals,which addstothecostnd coul d signi ficantly
availability to support the grid.

Finally, assuming thaan SCR system coulthe designed t@chieve emissions below 2ty
increasing the amount of catalyst or the size of the catadygkthe systenwould have tde able

to operateto maintain compliance at all times, including during periods transient load.
Compliance is much more difficult during such periods becallseSCRs y s t ammdrsa
injection control systens limited in low quickly it canrespondo rapidly changing conditions.

The amount of ammonibdeinginjectedis determined based on turbine operating conditions and
the NQ, concentration at the stack exhaust. There is an optimal amount of ammonia based on
the incomingNOy and the ammonia injection system provides a slight excess to ensure,the NO

28 See generallyl. Schorr & J. ChalfinGas Turbine NOx Emissions Approaching Zers it
Worth the Price?GE Power Generation, Publication No. GER 4172,
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emissions are minimized while ammonigdevels are also minimized. Wheas turbindoad

is ramped quickly, its NOx emissionan change much more rapidly than the ammmijégtion
system can respond due to the lag time in the ammonia injection control system and, the NO
continuous emission monitor. This control system lag and continuous emission monitor (CEM)
lag time make meeting a permit limit below 2.0 ppmN®©eragd over one hour much more
difficult during rapid load changes.

Designing an SCR system to consistently maintain compliance with a limit below 2.0 ppm would
also be more difficult because transient load conditions and fast ramp rates are expected to
becane more common in the coming years as California moves to more renewable power
generation. Renewable sources of electrical power such as wind and solar are much more
intermittent and uncertain that traditional power plants. Fossil fuel fired plantseaiéeded to

fill in the gaps when the sun is not shining or the wind is not blowing, and they will be required
to ramp up quickly when needed and then ramp back down when renewable sources come back
online® For this reason, facilities such as the Owk@enerating Station are expected to
experience a significantly increased amount of transient load conditions, although it is difficult to
predict with certainty exactly how these facilities will need to operate. An SCR system would
need to be designed dperate at a very high degree of efficiency in order to ensure that it would
be able to maintain compliance with a skHerm NOXx limit below 2.0 during all potential
transient load conditions. Moreover, given the uncertainty as to how exactly they fadlli

need to operate in support of additional renewable generation, it would be difficult to predict the
maximum design parameters that would be needed to ensure compliance.

Based on all of this analysis, the District has concluded that there fficiesii evidence on

which to make a determination that a NOx emissions limit can be justified as BACT for this
facility. Although it may be possible in theory to design an enhanced SCR system that could
potentially be more effective in reducing NOx, #es substantial uncertainty as to how
effective such an enhanced system would actually be in consistently achieving a lower permit
limit. Moreover, even if a lower limit could theoretically be achieved, there is substantial
uncertainty over how the SCRstem would need to be designed to do so given the changes in
power plant operating scenarios that are expected as California moves to more renewable power
sources, and in particular the greater incidence of transient load conditions. The District is also
concerned that if the facility is subjected to a lower limit and finds that it cannot achieve it during
transient loads, the facility would not be able to be operated to support renewable resources as
readily whi ch woul d hi nder VvEeplthodeoeasaurces.0 And fndlly, the t st
District is also mindful of the additional costs and ancillary adverse environmental impacts that
would be associated with an enhanced SCR system. Although additional costs and ancillary
impacts can be acceptableheve justified by the increased effectiveness of a betteroadd
control system under a BACT analysis, there is little clear indication that additional NOx
reductions beyond the very stringent 2.0 ppm levels that are currently being achidde

worth it here(to the extent that any additional reductions could even be obtained in practice).
Given the high degree of uncertainty regarding what level of additional NOx reductions could
actually be achieved, what would be required from a technical stamdpoachieve any such

29 Integration of Renewable Resources, Operational Requirements and Generation Fleet
Capability at 20% RPS, August 31, 2010, California ISO, pg. iii.
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additional reductions, and what the adverse ancillary impacts would be, the technical information
available at this point does not provide a sufficiently certain basis to support a BACT
determination that a NOx emissions limit bel@& should be required. The District has
considered all of this evidence and has concluded that it does not support imposing a NOx
emissions limit below 2.0 ppm as BACT for this project.

The District has therefore determined that 2.0 ppmvd at @®5%averaged over-tour, is the
BACT emission limit for NQ for the combinegtycle gas turbines. The District is also
proposing corresponding hourly mass emissions limits. Compliance with thedd@it limits
will be demonstrated on a continuous basigig a continuous emissions monitor.

5.2.2 Best Available Control Technology for Carbon Monoxide (CO)

Carbon monoxide is a colorless odorless gas that is a product of incomplete combustion.

Control Technology Review:

As with NQ,, the District has examindzbth combustion controls to reduce the amount of carbon
monoxide generated and pa@simbustion controls to remove carbon monoxide from the exhaust
stream.

Combustion Controls

Carbon monoxide is formed by incomplete combustion. Incomplete combustiors agdaen

there is not enough air to fully combust the fuel, and when the air and fuel are not properly
mixed due to poor combustor tuning. Maximizing complete combustion by ensuring an adequate
air/fuel mixture with good mixing will reduce carbon monoxieissions by preventing its
formation in the first place.

Increasing combustion temperatures can also promote complete combustion, but doing so will
increase N@emissions due to thermal N@rmation as described in the previous section. The
District prioritizes NQ control over carbon monoxide control because the Bay Area is not in
compliance with state and federal standards for ozone, which is formed pyemiSsions
reacting with other pollutants in the atmosphere. The District therefore does@wincreasing
combustion temperatures to control carbon monoxide. Instead, the District favors approaches
that reduce NQto the lowest achievable rate and then optimize carbon monoxide emissions for
that level of NQ emissions.

Good Combustion Practce: The District has identified good combustion practice as an available
combustion control technology for minimizing carbon monoxide formation during combustion.
Good combustion pr act iiclagge amount of exeess aifolpmdaca a ¢ o mb u
cooler flame temperature to minimize Nformation, while still ensuring good air/fuel mixing with

excess air to achieve complete combustion, thus minimizing CO emissions. Good combustion
practice can be used with the KNO, combustion technology keeted for minimizing NG

emissions (Dry LowNO, Combustors).
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PostCombustion Controls

The District has also identified two pestmbustion technologies to remove carbon monoxide
from the exhaust stream.

Oxidation Catalysts: An oxidation catalyst oxides the carbon monoxide in the exhaust gases
to form CQ. Oxidation catalystare a proven postombustion control technology widely in use
on large gas turbines to abate CO and POC emissions.

EMxa: EMxa, described above in the N@iscussionjs a rultimedia control technology that
abates CO and POC emissions as well as. NEMxa technology uses a catalyst to oxidize
carbon monoxide emissions to form £@nd is therefore also an oxidation catalyst. However, it
is not a stanglone oxidation catabt since the EM& is also a N@reduction device. Hence, it

is identified as a device separate from the oxidation catalyst.aEMRot as effective as SCR in
achieving NOx reductions, however, and so the District rejected it as a BACT control
technology

Proposed BACT Control Technology for CO for Gas Turbines:

Based on the foregoing discussion, the District has determined that the proposed combination of
good combustion practice to reduce the formation of carbon monoxide during combustion and an
oxidation catalyst to remove carbon monoxide from the gas turbines exhaust satisfies the BACT
requirement.

Proposed BACT Emissions Limit for Carbon Monoxide (CO) for Gas Turbines:

The District is also proposing a CO BACT Ilimit of 2.0 ppmvd @ 15%(Thou average),
which is the most stringent that has been achieved in practice at other similar cooyoieed
facilities and is the most stringent limit that is technologically feasible aneetfestive.

To establish what level of emissions performancelie®sn achieved in practice for this type of
facility, the District reviewed the CO emissions limits of other large comkigyel® power
plants using oxidation catalyst systems. As with the, M@mparison set forth above, the
District reviewed BACT determations for CO at the EPA RACT/BACT/LAER Clearinghouse,
ARB BACT Clearinghouse and recent projects listed by the CEC as approved or under
construction. The combinedycle facilities with the most stringent permit limits, as listed in
these databases, at®wn in the table below.
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TABLE 10: CO EMISSION LIMIT S FOR LARGE GAS TURBINES IN COMBINED -
CYCLE POWER PLANTS

Facility Name

RBLC ID or

CEC Docket #

CO ppmvd @ 15% O2 (averaging period)

14.1 (24hr) with duct firing and power aug

FPL Turkey Point Power Plant FL-0263
6.0 (all modes) annual average
Deltai Calpine 1998AFC-03 10 (3hr)
La Paloma Complete Energy Holdings 1998AFC-02 10 (3hn) if < 221 M’\\ZVV,Vor 6.0 () if > 221
Moss Landing L.S. Power 1999AFC-04 9.0 (3hr)
Pastoria Calpine 1999AFC-07 6.0 (3hr)
Gateway PG&E 2000AFC-01 6.0 (3hr)
Los Medano$ Calpine 1998AFC-01 6.0 (3hr)
Otay Mesd Calpine 1999AFC-05 6.0 (3hr)
Mountainview 2000AFC-02 6.0 (X:hr)
Longview Energy Development WA-0288 6.0 (Lhr); 2.0 (12month)
Middleton Facility ID-0010 5.0 (Zhr), 2.0 (12month)
Sacramento Municipal Utility District CA-0997 4.0
High Deseri Constellation 1997AFC-01 4.0 (24hr)
Blythe | - NextEra Energy (FPL) 1999AFC-08 4.0 (3hr)
Sutteri Calpine 1997AFC-02 4.0 (3hr)
Cosumne$ SMUD 2001-AFC-19 4.0 (3hr)
Elk Hills - Sempra & Oxy 1999AFC-01 4.0 (3hr)
Metcalfi Calpine 1999AFC-03 4.0 (3hr)
Palomar EscondidoSDG&E 2001-AFC-24 4.0 (3hr)
Gila Bend Power Generating Station AZ-0038 4.0 (3hr)
lvanpah Energy Center, L.P. NV-0038 4.0 (Zhr) Withogt duqt.firing; 17 Ib/hr with
uct firing
El Segundo RepowérNRG 2000AFC-14 4.0 (%hr)
Tracy Substation Expansion Project NV-0035 3.5 (3hr)
La Paz Generating Facility, Siemens optio AZ-0049 3.0 3-hr)
La Paz Generating Facility, GE option AZ-0049 3.0 (3hr)
Wellton Mohawk Generating Station,
SiemensWestinghouse 501F option AZ-0047 3.0 (3hr)
Wellton Mohawk Goepr;i%rr?tmg Station, GE 7R AZ-0047 3.0 3hr)
Copper Mountain Power NV-0037 3.0(3-hr)
Duke Energy Arlington Valley AZ-0043 3.0 (3hr)
Colusa ll ?:gneratlon StatlerPG&E 2006AFC-9 3.0 3hr)
inal Decision
Lawrence Energy OH-0248 2.0 without duct firing; 10.0 with duct firing
Victorville Hyb_rid GasSoIar— City of 2007AFC-1 2.0 (Xhr) without duct_ firing; 3.0 (4hr) with
Victorville duct firing
Wansley Combined Cycle Energy Facility GA-0102 2.0
Augusta Energy Center GA-0093 2.0
Mclintosh Combined Cycle Facility GA-0105 2.0
Cogen Technologies Linden Venture, L.P NJ-0059 2.0
PSEG Fossil LLC Linden Generating Statig NJ-0058 2.0
COB Energy Facility, LLC OR-0039 2.0 (4hr)
Avenal Energy Avenal Power Center, LLC 2008AFC-1 2.0 (3hr)
Wallula Power Plant WA-0291 2.0 (3hr)
Lodi Energy Center NCPA 2008AFC-10 2.0(3-hr)
Magnolia- So. Ca. Power Producers 2001AFC-06 2.0 (%hr)
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RBLC ID or

Facility Name CEC Docket #

CO ppmvd @ 15% O2 (averaging period)

Sumas Energy 2 Generation Facility WA-0315 2.0 (%hr)

Goldendale Energy, Inc. WA-0302 2.0 (%hr)

IDC Bellingham CA-1050 2.0 (%hr)

Russell City- Calpine & GE 2001-AFC-07 2.0 (%hr)
Warren County Facilit§ VA-0308 1.8 without duct firing; 2.5 with duct firing

1.3 without duct firing; 1.8 with duct firing

CPV Warrerf VA-0291
and power aug
Warren County Facilit§ VA-0308 1.3 without power aug.
Warren County Facilit§ VA-0308 1.3 without duct firing; 1.2 with duct firing
Kleen Energy Systeméc.” CT-0151 0.9 (Z-hr) without duct firing

Notes:

&Warren County Facility and CPV Warren are the same facility (Permit Number 81391) and have not been built; a
new application amended Ap27, 2010, by Virginia Electric Power and Power Company (Dominion) is under
review and will replace the listed determinations.

® Kleen Energy Systentsas not yet been operated

Based on the facilities that the District has reviewed, the most stripgenit limit that has been

achieved in practice by any other similar facility is 2.0 ppmvd @ 15% oxygen averaged over one
hour. Permits issued for two facilitigsthe Warren County facility and the Kleen Energy

Systems facilityi included some limits dess than 2.0, but neither of these facilities has actually

come onlineyet and so there is no operating data available on which to assess whether they will
actually be able to meet these lower limits. The fact that permits have been issued with limits

bd ow 2.0 ppm does not establish that such | o\
term is used in the BACT definition where there is no evidence from actual operations
demonstrating that the facilities have in fact been operating in compliaticehgse permit

i mits. As the Districtés BACT guidelines exX
Athe most stringent emission | imit achieved i
comprising the source under review and opegatimder similar conditions, e.g. process
throughput and material usage, hours of operationspeeific limitations and opportunities, etc.

For example, the control device performance or emission limit has already been verified by
source tests or otha@ppropriate documentation approved by this District or another California

ai r di svhereiadimit.has simply been included in a permit, but the facility had not been

built and emissions have not been verified as being in compliance with the tivaitsnits are

not Afachieved in practiceo for purposes of tl
limit that has actually been achieved in practice is 2.0 ppm averaged over one hour.

The District also considered whether it would be technidaligible and cosgffective to require

the proposed facility to meet an emission limit below the 2.0 ppm level that has been achieved
for similar combineetycle facilities. The District found that although it may be technically
feasible to do so, it wouldiot be coseffective to do so given the magnitude of the costs
involved. Additionally, a larger catalyst capable of meeting a CO permit limit below 2 ppm may
have other implementation problems such as a high back pressure, which could adversely impact
turbine operating performance and efficiency.

¥BAAQMD BACT/ TBACT Workbook, #fGuidelines For
Section 3 (APolicy and I mplementation Proced:l
available ahttp://hank.baagmd.gov/pmt/bactworkbook/default.ntm
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The District evaluated the costs and emissions reduction benefits of installing a larger oxidation
catalyst capable of consistently maintaining emissions below 1.0 ppm. Based on these analyses,
the cost of adeving a 1.0 ppm permit limit would be an additional $77,882 per year (above
what it would cost to achieve a 2.0 ppm limit), and the additional reduction in CO emissions
would be approximately 20.11 tons per year, making an incrementadféediveness alue of

over $3,874 per ton of additional CO reductibnMoreover, the total cost of achieving a 1.0

ppm CO limit (as opposed to the incremental costs of going from 2.0 ppm to 1.0 ppm) would be
over $524,959 per year, and the total emission reductioms9rd ppm from the turbine to a 1.0
ppm | imit would be 121.01 tons per year, res.
value of $4,338. Based on these costs (on dguebasis) and the relatively little additional CO
emissions benefit to bachieved (on a petollar basis), requiring a 1.0 ppm CO permit limit
cannot reasonably be justified as a BACT limit. Requiring controls to meet a 1.0 ppm limit
would be more expensive, on a {yen basis, than what other similar facilities are requiced t
achieve. The District has not adopted its own -effsictiveness guidelines for CObut a

review of guidelines adopted by other districts in California and of BACT determinations made
by agencies around the country found that additional CO controlacaraormally required

where the cost per ton exceeds a few hundred to a few thousand dollars®pekdditional CO
reductions here would not be justified as BACT given these costs.

The District has therefore determined that BACT for CO for this fgddi the use of good
combustion practice with abatement by an oxidation catalyst, and a permit limit of 2.0 ppmvd @
15% Q, averaged over-lhour. The District is also proposing corresponding hourly mass

31 SeeOGS Cost effectiveness spreadsheegpared by K. Truesdell BAAQMR2ndResponses

to BAAQMD 092310 Hnail Attachment 2prepared by Ggory DarvinAtmospheric Dynamics

32 Bay Area Air Quality Management District Best Available Control Technology (BACT)
Guideline, 8 1, Policy and Implementation Procedure, available at:
http://hank.baagmd.gov/pmt/bactworkbook/default.htm

%3 See South Coast Air Quality Management Distri@est Available Control Technology
Guidelines August 17, 2000, revised July 14, 2006, at 29; available at:
www.agmd.gov/bact/BACTGuidelines200614.pdf Memorandum, David Warner, Director of
Per mit Services, to Per mit Services Staff,
Threshol ds o, May 14, 2008; available at:
www.valleyair.org/busind/pto/bact/May%202008%20updates%20t0%20BACT%20cost%20effe
ctiveness%20thresholds.pdf.S. EPA RACT/BACT/LAER Clearinghousklentification No.
GA-0127, for permit issued to Southern Company/Georgia Power, Plant McDonough Combined
Cycle, Permit No. 491067-0003V-02-2, issued January 7, 2008; U.S. EPA
RACT/BACT/LAER Clearinghouse Identification No. N®035, for permit issuedot Sierra
Pacific Power Company Tracey Substation Expansion Project, Permit No. AR804 lissued
August 16, 2005; U.S. EPA RACT/BACT/LAER Clearinghouse Identification No-OO&L,
Wanapa Energy Center, Permit No. R10R3SR0501, August 8, 2005; BAAQMD
Application No. 15487, Russell City Energy Center, Responses to Public Comments (Feb. 3,
2010),pp.697 4; EPA Regi on 4, ANati onal Combustion 1
www.epagov/region4/air/permits/national_ct_list.xls
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emissions limits of 9.45 pounds per turbine. Coamge with the CO permit limits will be
demonstrated on a continuous basis using a continuous emissions monitor.

5.2.3 Best Available Control Technology for Precursor Organic Compounds (POC)

Emissions of POC from combustion sources are products of incompletieustion, as is the
case with CO emissions.

Control Technology Review:

Emissions control techniques for CO are also applicable to POC emissions from combustion
sources and are discussed above. The appropriate BACT control device or techniquesfor CO i
therefore also the BACT control device or technique for POC.

Proposed BACT Control Technoloqgy for POC for CombinedCycle Gas Turbines:

The District has reviewed the available control technologies in the BACT analysis for CO
(equally applicable to POG@nd determined that good combustion practice and abatement using
an oxidation catalyst are the BACT technologies for controlling POC from the proposed
combinedcycle gas turbines at Oakley Generating Station.

ProposedBACT Emissions Limit for POC for Combined-Cycle Gas Turbines:

To establish what level of emissions performance has been achieved in practice for this type of
facility, the District reviewed the POC emissions limits of other large comimpeld power

plants using oxidation catalyst systeni$ie District reviewed BACT determinations for POC at

the EPA RACT/BACT/LAER Clearinghouse, ARB BACT Clearinghouse and recent projects
listed by the CEC as approved or under. The combiyekd facilities with most stringent permit
limits, as listed in th&e databases, are shown in the table below.

TABLE 11: POC EMISSION LIMI TS FOR LARGE GAS TURBINES IN COMBINED -
CYCLE POWER PLANTS

RBLC ID or VOC ppmvd @ 15% O2 (averaging period)

Facility Name CEC Docket #

Wallula Power Plant WA-0291 5.0 (hr)
Kleen Energy Systems, Inc. CT-0151 5.0 (hr)
La Paz Generating Facility, GE optig AZ-0049 4.5 (3hr)
Tracy Substatioin Expansion Projeg NV-0035 4.0 (3hr)
Duke Energy Arlington Valley AZ-0043 4.0 (3hr)
Copper Mountain Power NV-0037 4.0 (3hr) without du%igghg; 1.9 (3r) with duct

Wellton Mohawk Generating Statior] AZ-0047 3.0 (3hr)
Wellton Mohawk Generating Statior] AZ-0047 3.0 (3hr)

Ivanpah Energy Center, L.P. NV-0038 2.3 (hr) without d”fci:i:]'gng; 5.6 Ib/hr with cht

La Paloma 1998AFC-02 2.80 Ib/hr and 0.7 (Br) (as propane)
Wansley Combined Cycle Energy GA-0102 20

Facility
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Facility Name CREBCLchEkZ: " VOC ppmvd @ 15% O2 (averaging period)
Augusta Energy Center GA-0093 2.0
Mclntosh Combined Cycle Facility GA-0105 2.0
Otay Mesa Calpine 1999AFC-05 2.0
Pastoria Calpine 1999AFC-07 2.0 (3hr)
Elk Hills - Sempra & Oxy 1999AFC-01 2.0 (3hr)
Palomar EscondidoeSDG&E 2001AFC-24 2.0 (3hr)
Magnolia- So. Ca. Power Producery 200}:AFC-06 2.0 (%hr)
Avenal Egeerr]%gr,’t’fga' Power 2008AFC-1 1.4 without dut firing; 2.0 with duct firing (3hr)
Victorville Hybrid GasSolar- City of | 5557 Apc g 1.4 without duct firing; 2.0 with duct firing
Victorville
Gila Bend Power Generating Statio AZ-0038 1.4
Sacramento Municipal Utility District CA-0997 1.4
Cosumnes SMUD 2001-AFC-19 1.4 (3hr)
Lodi Energy Center NCPA 2008AFC-10 1.4 (3hr)
Colusa Il Generation StaticrlPG&E 2006AFC-9 1.38 without; 2.0 with duct firing ¢hr)
FPL Turkey Point Power Plant FL-0263 1.3 without duct firing; 1.9 with duct firing
Cogen Technolf.g;.as Linden Venturg NJ-0059 12
Empire Power Plant NY-0100 1.0 without duct firing; 7.0 with duct firing
Sutter- Calpine 1997-AFC-02 1.0 (3hr)
IDC Bellingham CA-1050 1.0 (%:hr)
Blythe | - NextEra Energy (FPL) 1999AFC-08 2.9 Iblhr (based on 1.0 ppm)
Russell City- Calpine & GE 2001:-AFC-07 2.86 Ib/hr (based on 1.0 ppm)
High Desert Constellation 1997AFC-01 2.51 Ib/hr (based on 1.0 ppm)
CPV Warrert VA-0291 0.7 without duct fi.ri'ng; 1.0 with duct firing; 1.4 with
duct firing and power aug.
Warren County Facility, Scenarid'1 VA-0308 0.7 without ?jUCt fi.ri.ng; 1.0 with duct firing; 1.4 with
uct firing and power aug.
Warren County Facility, Scenarid 2 VA-0308 0.7 without duct firing; 1.0 with duct firing
Warren County Factily, Scenario 3 VA-0308 0.7 without duct firing; 1.0 with duct firing

Notes:

Only facilities with known concentration limits were included for comparison.

& Warren County Facility and CPV Warren are the same facility (Permit Number 81391) and haeemot b
built; a new application amended April 27, 2010, by Virginia Electric Power and Power Company (Dominion)
will replace the listed determinations.

As this review of POC permit emissions limits for similar facilities shows, 1.0 ppmvd @ %25% O

is the moststringent emissions limit achieved by an emissions control device or technique on
utility-sized gas turbines. As with CO, the CPV Warren plant has had a permit issued with
certain limits lower than 1.0 ppm, but this plant has lbe¢nbuilt (and will notbe built,

according to the permitting agen&and so there is no operational data indicating this limit is
achievable. Such a permit limit is not achiewegp r act i ce f or purposes of
requirement. The La Paloma facility has a 0.7 pjpmt, but it is measured at propane and it is

based on a thregour averaging period, both of which indicate that it is not a more stringent

I i mit The Districtods proposed [ i mi t her e
approximately three times hger than propane. As a result, the mass of POC emissions
corresponding to a 0.7 ppm limit measured as propane will actually be over twice the mass of

34 Seee-mail from J. Pandey VADEQ to K. Truesdell BAAQMD dated July 7, 2010.
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POC emissions corresponding to a 1.0 ppm limit measured as methane. This is reflected in the
fact thatthe facility emits up to 2.8 pounds per hour of POC, whereas the proQaddely

facility will only emit only 2.71 pounds per hour using larger turbines. (La Paloma uses ASEA
Brown Boveri GT024 turbines with a capacity of 171.1 MW each, which are srtialerthe
Oakley facilityds 213 MW GE Frame 7FA turbine
all ow for significant excursions above the O
proposed more stringenthbur averaging time. For all ohése reasons, La Paloma does not
establish that a limit has been achieved in practice that is more stringent than 1.0 ppm measured

as methane and averaged over one hour.

To determine whether a lower limit could be justified as BACT 1 (technologicallibfeand
costeffective), the District evaluated the costs and emissions reduction benefits of installing a
larger oxidation catalyghat could becapable of consistently maintaining emissions below 0.7

ppm. Based on these analyses, the cost of achieviG@y ppm permit limit would be an
additional $77,882 per year (above what it would cost to achieve a 1.0 ppm limit), and the
additional reduction in POC emissions would be approximately 3.29 tons per year, making an
incremental coseffectiveness valuef@&$23,706 per ton of additional POC reduction. The total

cost of achieving a 0.7 ppm POC limit (as opposed to the incremental costs of going from 1.0
ppm to 0.7 ppm) would be over $524,959 per year, and the total emission reductions from 1.4
ppm from the drbine to a 0.7 ppm limit would be 6.16 tons per year, resulting in a total (or
faverageo) cost effectiveness value of $85, 23
maximum cost per ton of POC controlled that would be considereebffestive to $17,506°

Based on the high costs (on a-pam basis) and the relatively little additional POC emissions
benefit to be achieved (on a gwollar basis), requiring a 0.7 ppm POC permit limit cannot
reasonably be justified as a BACT limit. Requiric@ntrols to meet a 0.7 ppm limit would be
significantly more expensive, on a gen basis, than what the District would require any other
similar facilities are r eq u-effeaiveneds guidelines foev e u
POC.

The Districthas therefore determined that BACT for POC for this facility is the use of good
combustion practice with abatement by an oxidation catalyst for each gas turbine with permit
limits of 2.71 Ib per hour, which corresponds to 1.0 ppmvd @ 15% @ompliance wh the

POC permit limits will be demonstrated by annual source tests.

% SeeBay Area Air Quality Management District Best Available Control Technology (BACT)
Guideline, § 1, Policy and ImplementatioroBedure, available at:
http://hank.baagmd.gov/pmt/bactworkbook/default.htm
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5.2.4 Best Available Control Technology for Particulate Matter (PM)3®

Particulate matter emissions from gas turbines result from several processes. Particulate matter
may be entrained in ¢hcombustion air that passes through the combustor inlet filter, which will
pass through the combustion chamber and out into the exhaust stream. Trace amounts of
particulate matter may also be entrained in the natural gas and will also end up in tis¢ exhau
stream. Sulfur in the natural gas can form PM during combustion, and can also combine with
other compounds in the atmosphere after it is emitted to form secondary PM such as sulfates.
Unburned hydrocarbons from the natural gas that are not fully giatbmay condense to form

PM.

Control Technology Review

The District evaluated control technologies for PM in three areas: (dgopmbustion controls
(2) combustion controls, and (3) pastmbustion controls.

Pre-Combustion Controls

A Inlet Air Filt er: An inlet air filter is commonly used to protect the turbine from
contaminants in the air, which can damage the turbine. There are two main types of filters,
static filters and selleaning filters. Sel€leaning filters are cleaned periodicallydypulse
of backflow air that dislodges the layer of dust collected on the outside surface of the filter.
Selfcleaning filters require less maintenance than static filters and can be used in harsher
environments. Both filter types can utilize higfficiency filters capable of filtering
particles |l ess than 10 em in diameter.

Combustion Controls

A Good Combustion Practice: Good combustion will ensure proper airffuel mixing to
achieve complete combustion, thus minimizing emissions of unburned hydrsahiad
can lead to formation of PM at the stack.

% This facility is subject to BACT requirements for RMonly. PMs, a subset of PM, is

regulated under femtal requirements in 40 C.F.R. Section 52.21 (PSD) and 40 C.F.R. Part 51,
Appendix S (NopAttainment NSR). The facility is not subject to PSD orBMon-Attainment

NSR permit requirements under Sectionmapr2. 21 o
facilityo for the purposes of these regul ati c
permitting analysis or an Appendix S permitting analysis fop PMFor a detailed discussion of

the applicability of these federal requirements for,BMee Section 7 below. The District notes,

however, that for combustion turbines essentially all of the PM emissions are less than one
micron in diameter, so it is both RMand PMs. (SeeAP-42, Table 1.4, footnote c, 7/98

(available atvww.epa.gov/ttnchiel/ap42/ch01/final/c01s04)pd¥ioreover, the same emissions

control technologies that will be effective for RMor this facility will also be similarly

effective for PMs. T h e Di strictos BACT anal ypeswillsalsoand en
therefore effectively be a BACT limit on Pidemissions as well, even though the facility is not

subject to the federal PMBACT requirements as discussed in Section 7.
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A Cleanburning fuels: The use otleanburning fuelssuch as natural gas that has only
trace amounts of sulfur that can form particulates, will result in minimal formation of PM
during combustion. Thase oflow-sulfur natural gass commercially available and
demonstrated for gas turbines.

A Dry Low-NO, Combustor: The use of éDry Low-NO, Combustor provides efficient
combustion to ensure complete combustion thereby minimizing the emissions of
unburneduel that can form condensable PM. Dry -0, Combustors are in wide use
on utility scale gas turbines.

PostCombustion Controls

A Electrostatic precipitators: Electrostatic precipitatorare used on solid fuel boilers and
incinerators to remove PMrdm the exhaust. Electrostatic precipitators use a-high
voltage direcicurrent corona to electrically charge particles in the gas stream. The
suspended particles are attracted to collecting electrodes and deposited on collection
plates. Particles are ltected and disposed of by mechanically rapping the electrodes and
plates and dislodging the particles into collection hoppers.

A Baghouses: Baghousesire used to collect PM by drawing the exhaust gases through a
fabric filter. Particulates collect ohd outside of filter bags that are periodically shaken
to release the particulates into hoppers.

Inlet air filters, good combustion practice, cldaurning fuels, and Dry LowiWNOx Combustors

are common control devices/techniques that are technically ledsib combineecycle gas
turbines and are often used to control emissions from sources of this type. These technologies
are Aachieved in practiceo for this type of
here as the BACT control technoies.

With respect to the addn controlsi electrostatic precipitators and baghousdbese control
devices are not achiewadpractice for natural gafired gas turbines. These devices are
normally used on solifuel fired sources or others withigh PM emissions, and are not used in
natural gadired applications, which have inherently low PM emissions. The District is not
aware of any gas turbine that has ever been required to usm adahtrols such as these. The
District also reviewed the EPBACT/LAER Clearinghouse and confirmed that EPA has no
record of any postombustion particulate controls that have been required for naturéiteghs

gas turbines. The District has therefore determined that these control devices are not achieved in
prectice for purposes of the BACT analysis.

Furthermore, these devices would not be technologically feasible to implement here-off add
control equipment were installed, it would create significant backpressure that would
significantly reduce the efficiey of the plant and would cause more emissions per unit power
produced. Moreover, these devices are designed to be applied to emissions streams with far
higher particulate emissions, and they would have very little effect on th&Nbwemissions

46

Preliminary Determination of Compliance, October 2010
Oakley Generating Station



streams fom this facility in further reducing PM emissiofis|t takes an emissions stream with

a much higher grain loading for these types of abatement devices to operate efficiently. This low
level of abatement efficiency (if any) also means that these tymestvbl devices would not be
costeffective, even if they could feasibly be applied to this type of source. For all of these
reasons, postombustion particulate control equipment is not technologically feasible/cost
effective for the proposed turbines.

Proposed BACT Control Technology for PM for CombinedCycle Gas Turbines:

The District has determined that use of a high efficiency inlet air filter;siafur ratural gas

and Dry Low-NO, combustors with good combustion practieee the BACT control
techologies for the proposed Oakley Generating Statidtor low-sulfur fuel, the highest
quality commercially available natural gas is natural gas that meets the PG&E Gas Rule 21,
Section C standard of less than 1.0 grains of sulfur per 100 scf. This P@g&das isthe
maximum sulfur content at any point in tint&. The District is therefore proposing a BACT

limit for fuel sulfur content of 1.0 grains of sulfur per 100 scf. Good combustion practice for the
proposed gas turbines at Oakley Generating $ftiowo u | d i nclude t he u
DNL-2.6 combustion system, which controls turbine emissions of CO to 9 ppm (prior to
abatement by the oxidation catalyst), Continuous Dynamics Monitoring (CDM) enhancements,
including onsite visual tools for monitoring cbostion dynamics and performing diagnostics,
and other advanced controls software. The high level of control of CO indicates unburned
hydrocarbons are also well controlled, thereby minimizing PM emissiGosapliance with the
stringent CO emission limitsill ensure that good combustion practice is being maintained.

The District is not proposing to impose a numerical emissions limit in addition to the BACT
requirementtouselow ul f ur natur al gas and good combust
regubtions require the District to implement BACT either as a control device or technique
(Regulation 22-206.1 and 2-206.3) or as an emission limitation (RegulatieB8-206.2 and 2

2-206.4), and do not require both types of BACT limits. The District ieetbee proposing the

control techniques described above to fulfill the BACT requirement for PM in accordance with
Regulations 2-206.1 and 2-206.3. The District considered whether to require a numerical

3" For example,fia baghouse were installed on the turbines, the turbine exhausirdetie the
baghouse would contain less PM than is normally seen in bagbotsé after abatement. PM
emissions from a baghouse are normally in the range 0.0013 to 0.01 grastangrd cubic

foot (seeBAAQMD BACT/TBACT WorkbopEection 11: Miscellaneous Sources), whereas PM
emissions from the proposed Oakley Generating Station turbines would be 0.00095 gr/dscf (@
15% Q).

BpG&EO6s Gas Rul e 21, Se gasirecavedintothe pipeling sgseemtohe q
have a maximum sulfur content of 1.0 grain per 100 scf. The actual average content is expected
to be less than 0.25 grains per 100 scf. The District has based its calculations of annual
emissions on this 0.25 gnaper 100 scf average sulfur content. Note that a portion of the sulfur
contained in natural gas is intentionally added as an odorant to allow for the detection of leaks
which would be a safety concern. PG&E Gas Rule 21, Section C can be found at:
http://lwww.pge.com/pipeline/operations/sulfur/sulfur_info.shtml

39 Seee-mail from J. McLucas, Radback Energy, to K. Truesdell dated 8/31/2010.
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emissions limit as well, but has concluded thaihd so would not be warranted here, given that
there are no addn control devices that the facility can use to control PM emissions. Assuming
the facility is using good combustion practices, PM emissions will be determined by the amount
of sulfur in thefuel and the way that the combustion equipment functions, which are factors that
are not within the control of the operator. PM therefore presents a different situation than other
pollutants such as NOx or CO where the project owner can design isaoatrol systems to
achieve the required level of emissions and ensure that it will comply with its emission limits by
operating the addn control systems properly.

This proposed BACT determination is consistent with guidance from the California Air
Resources Board in setting BACT for natural-fiesd gas turbine®’ This proposed BACT
determination is also consistent with District BACT Guideline 89.1.6, which specifies BACT for
PMj, for combinedcycle gas turbines with rated output »#40 MW as tle exclusive use of
cleanburning natural gas with a maximum sulfur contengdf.0 grains per 100 sét. These
guidance documents do not suggest that a numerical emissions limit should be required as a
BACT permit condition.

5.2.5 Best Available Control Techrology for Sulfur Dioxide (SO,)

Emissions of S@are formed from the oxidation of trace amounts of sulfur in the fuel.

Control Technology Review:

There are two primary mechanisms used to reduceeBtissions from combustion sources: (i)
reduce the amourdf sulfur in the fuel, and (ii) remove the sulfur from the combustion exhaust
gases.

Limiting the amount of sulfur in the fuel is a common practice for naturafigaspower plants.

Such plants in California are typically required to combust onlyrabgas with a sulfur content

of less than 1 grain per 100 standard cubic feet ($ofthe Bay Area, PG&E supplies gas that
complies with its Gas Rule 21, Section C, which requires a sulfur content of less than 1.0 grains
of sulfur per 100 scf. This R&E standard is the maximum sulfur content at any point in time.
The requirement for lovgulfur natural gas is eontrol technique has been achieved in practice at
other facilities, and it is technologically feasible and @#&tctive. The District is #refore
proposing to require the use of natural gas with a sulfur content of less than 1 grain/100 scf as a
BACT control technique for SO

Add-on controls that remove sulfur from the combustion exhaust, such as flue gas
desulfurization, are not feasidier natural gadired power plants and have not been used at such

0 Guidance for Power Plant Siting amest Available Control Technology, California Air
Resources Board, Stationary Source Division, September 1999, pg. 34.

“1 SeeBay Area Air Quality Management District Best Available Control Technology (BACT)
Guideline, 8 1, Policy and Implementation Prageq available at:
http://hank.baagmd.gov/pmt/bactworkbook/default.htm
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facilities. These types of control devices are typically installed on coal fired power plants that
burn fuels with much higher sulfur contents. There are two main types,gid&Ecombusion

control technologies: wet scrubbing and dry scrubbing. Wet scrubbers use an alkaline solution to
remove the S@from the exhaust gases and may remove up to 90% of th&@®the exhaust
stream. Dry scrubbers use an,30rbent injected as a powdarslurry to remove the SGnd

the SQ and sorbent are removed by a particulate control device. The abatement efficiencies
vary with different types of dry scrubbing technologies, but are generally lower than efficiencies
for wet scrubbing technologiesThese technologies are not feasible for combustion sources
burning low sulfur content natural gas. TheyS0ncentrations in the natural gas combustion
exhaust gases are too low (less than 1 ppm) for the scrubbing technologies to work effectively or
be echnologically feasible and cost effective. These control technologies require much higher
sulfur concentrations in the combustion exhaust gases to become feasible as a control
technology. For this reason, they have not been used at natufakdgsower plants such as

the proposed Oakley Generating Station. As these control technologies have not been achieved
in practice at other similar facilities and are not technologically feasible here, the District is not
proposing to require them as BACT forgtiacility.

Proposed BACT Control Technology for SQ for Gas Turbines:

Fuel sulfur limits are the only feasible $©@ontrol technology for natural gas combustion
sources, and the District is proposing to require this technology as BACT. The Dsstrict i
proposing BACT permit limits requiring the use of natural ga®taininga maximum of 1 grain

of sulfur per 100 scf of natural gas. Compliance will be demonstrated with monthly sulfur
content data. As with the PM BACT requirement, the District is miogoto implement BACT

as a control technology only and not as a condition establiglmogerical limit on S@emitted

from the stack. The same reasons why the District has concluded that a numerical emissions
limit would not be warranted for PM apply &s SQwell.

5.2.6 Best Available Control Technology For Startups, Shutdowns, and Combustor
Tuning

Startup and shutdown periods are a normal part of the operation of natufakdgsower

plants. They involve emissions rates that are greater than emsisgdiging steadgtate
operation and that are highly variable. Emissions are greater during startup and shutdown for
several reasons. One reason is that during startup and shutdown, the turbines are not operating at
full load where they are most efficien Another reason is that the exhaust temperatures are
lower than during steaestate operations. Pesbmbustion emissions control systems such as
the SCR catalyst and oxidation catalyst do not function optimally outside a certain temperature
range, andso there may be partial or no abatement for,NS&&rbon monoxide and precursor
organic compounds for a portion of the startup period. Thus, emissions can be minimized by
reducing the duration of the startup sequence and by controlling the startup setguestuce
emissions.

In addition, the gas turbines will need to perform combustor tuning. This is a regular plant
equipment maintenance procedure in whisting, adjustment, tuning, and calibration operations
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are performed, as recommended by thepegent manufacturer, to ensure safe and reliable steady

state operation, and to minimize N@&nd CO emissionsEmissions will be greater during tuning
because the turbines need to be operated at low load where they are less efficient, and because the
SCRand oxidation catalyst may not be fully operational. The applicant will need to be able to
conduct up to tw@-hour tuning operations per year per turbine.

Because emissions are greater during startups, shutdowns, and combustor tuningtperiods
BACT limits established in the previous sections for stestdie operations are not technically
feasible during these periodsThe District is therefore establishing separate BACT limits
representing the most stringent emissions limits that are achieyeectice or technologically
feasible/coseffective for this type of facility.To do so, the District has conducted an additional
BACT analysis specifically for startups, shutdowns, and combustor tuning periods.

5.2.6.1 Turbine Startups and Shutdowns

Control Technology Review

Best Work Practice: Emissions from startups and shutdowns can be minimized using best work
practice. By following the plant equi pment
operators can minimize emissions during these opegratiodes and can limit the duration of

each startup and shutdown to the minimum duration achievable. Plant operators also use their
own operational experience with their particular turbines and ancillary equipment to optimize
startup and shutdown.

Fast-Start Technology: Turbine manufacturers have recently developed design improvements

that allow combinegaycle facilities such as this one to start up more quickly and efficiently.
These improvements allow combineycle facilities to bypass the steambiime during the early

stages of startup, eliminating some of the delay. With a conventional cortlyicleddesign, the
combustion turbine must be held at low load while the steam turbine is being heated up, which
needs to be done slowly to minimize thetrstiesses and maintain the necessary clearances
between the rotating and stationary components of the steam turbine. These new designs allow
steam generated by the HRSGs to bypass the steam turbine during startups, allowing the turbines
to come up to fulload quickly. As the proper steam conditions are achieved, a portion of the
steam will be sent to the steam turbine, which will ramp up slowly until the point is reached
where steam is no longer bypassing the steam turbine. GE is marketing this meslotpc

under the name ARapi d Responseo, and Siemens
name -RFheko. The applicant 1is proposing to U
Oakley Generating Station.

Proposed BACT Control Technoloqy fort&tups and Shutdowns

The District is proposing the use of best work practices withstast technology as BACT for

startups and shutdowns of combir®ale plants. Both control technologies are technically
feasible and are the most effective technglagailable for decreasing startup and shutdown

emi ssi ons. The applicant has proposed the wus
Technology, which satisfies the BACT requirement. The facility will be equipped with a
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speciallydesigned HRSG #t can heat up quickly without generating excessive thermal stresses.
The facility will also be equipped with an auxiliary boiler that would provide auxiliary steam
when the plant is offline and during startups. This auxiliary steam will be used fansate
sparging and to maintain the seals and prevent loss of vacuum in the steam turbine and
condenser, so that the steam turbine is maintained in ready state and can start up as quickly as
possible when called upon.S€eSection 3.3 above for further tdd regarding the use of the
auxiliary boiler to improve startup performance.)

Proposed BACT Emissions Limits for Startups and Shutdowns

The District is also proposing numerical emissions limits for startups and shutdowns that
represent the best emiss performance that can consistently be achieved by the BACT
technology discussed above. The proposed emissions limits for Oakley Generating Station are
shown in Table 12 below.

TABLE 122 PROPOSED STARTUPAND SHUTDOWN EMISSION LIMITS FOR
OAKLEY GENERATING ST ATION

Cold Hot/Warm Shutdown
Pollutant Startup Startup Emission Limits
(Ib/event) (Ib/event) (Ib/event)
NOy (as NQ) 96.3 22.3 39.3
CO 360.2 85.2 140.2
POC (as Ch) 67.1 31.1 17.1

The District is also proposing to aduoiné limits for startups and shutdowns, in addition to
numerical emissions limits. BACT limits are normally expressed as numerical emissions limits,
as it is the actual emissions of air pollutants from a facility that have an impact on air quality.
The numerical emissions limits are therefore the primary permit lidiitand the permit
conditions required by BACT but the District is also proposing limits on startup and shutdown
duration for this facility as an additional backstop to help ensure thatipstantd shutdown
emissions are kept to a minimum. The District is proposing time limits of 30 minutes for
hot/warm startups, 90 minutes for cold startups, and 30 minutes for shutdowns.

These proposed startup and shutdown limits are based on an analygiataé involved in
startup and shutdown operations using Hest wo

The facility wild.l tyopit@aaltloy comait i bnomwat ir e
energized, steam process vessels filled tstare level, manual valves in run position, and
controls in auto. The plant wil/ al so typica

turbine and HRSG were purged with air to clear any remaining combustible gases and the gas
turbine fuel trainvas prepared to assure that no fuel entered the gas turbine and HRSG while the
unit was offline. The steps of purging the gases from the gas turbine and HRSG are also referred
to as a fApurge <cycl e o -cucltegplants,aate parfarmed tha dtartupn a | C
sequence and can take approximately 15 minutes. A purge cycle is required prior to firing the

*2 SeeGordon R. Smith and Andrew BaxtéBE Energy Rapid Response Combined Gycle
PowerPoint presentation (Sept., 2007).
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gas turbine to prevent explosion of any residual gases. GE has worked with the National Fire
Protection Agency to establish safe conditions auththe delay in startup time that the purge
cycle normally takes by moving the purge cycle to the end of the shutdown sequence. GE calls
this feature Purge Credit.

The gas turbine starting process is initiated to roll the gas tyrdmkthe gas tbine is fired

within a couple of minutes after roll. After fire, the gas turbine accelerates to full speed no load
(FSNL) with the driving power provided by the load commutated inverter (LCI), a variable
speed drive motoring the generator. At about $p¥ed, the LCI disengages and the gas turbine
settles at FSNL. Accelerating the gas turbines to 95% speed occurs as fuel is burned in certain
burners within the combustors to ensure a stable flame and takes about 5 to 6 minutes to
complete”® The combusts are not operating at their optimum efficiency at this point so
emissions are higher than during steathte operation.

On hot and warm starfé the gas turbine synchronizes and loads directlihéodesired load.

This immediate loading is the benebf the faststart design compared to conventional
combinedcycle designs, in which the combustion turbine cannot be brought up to minimum
emissions compliance load until the steam turbine is brought up to operating temperature.
Startup emissions in thRapid Response plant are therefore lower than in a conventional
combinedcycle plant, although they are still greater than stesdie emissions because the
combustors must be loaded in a particular sequence to maintain a controlled and stable flame as
load is increased. The combustors go through six modes of firing different burner combinations
to reach steadgtate emissions compliance, which takes another 5 or 6 minutes to complete. For
cold starts, the gas turbine needs somewhat longer to come umnimum emissions
compliance load because the HRSG needs to be brought up to temperature gradually to reduce
thermal stresses. Cold startups therefore require an additional hold at low load, which causes
cold starts to be longer than hot and warm s{atthough cold starts with the Rapid Response
system are still shorter than cold starts with a conventional combyobel system).

Based on discussions with GE, the Distestimates that with this RapRlesponse system, a
typical hot/warm startup wiltake approximately 3 minutes until emissions reach compliance

43 SeeDry Low NOx Combustion Systems for GE HeBuyy Gas Turbine$sSER3568g L.B.

Davis and S.H Black, GE Power Systems, October 2000, at pf4.12 (available at:
http://lwww.gepower.com/prod_serv/products/tech_docs/en/downloads/ger3563g3sdf also

GE Rapid Response 207FA Plant OperatiaRR. Smith, GE June 4, 2010. See also Email from

J. McLucas Radback Energy to K. Truesdell BAAQMD subject: &@@8itional Information

on Startups, dated 10/21/2010.

4 Note that there will be no difference performance between hot and warm startups. The
District has often differentiated between hot startups and warm startups for other coeayiered
facilities with conventional designs (with hot startups being defined as startups when the turbine
has beerdown for less than 8 hours and warm startups being defined as startups when the
turbine has been down for4B hours). To avoid confusion, the District is maintaining the
hot/warm terminology here, even though there is no difference in startup perforbeween

hot and warm startups. A hot/warm startups for this facility are defined as any startup that
occurs within 48 hours of a shutdown.
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with the proposed steagyate emission limits, and a typical cold startup will take approximately
46 minutes®™ The Districtestimates that hot/warm startups will generate up t8 @@unds of

NOx, 852 pounds of CO, and 31 pounds of POC; and that cold startups will generate up to
96.3 pounds of NOx, 36@ pounds of CO, and 6% pounds of POC® The District has found

that the duration of turbine startups can vary significantly from staotgpattup depending on a
large number of variables, and that-twexceed startup limits need to reflect this variability so
that the facility can comply with them consistently over the life of the facility under all
reasonably foreseeable operating sdesd’ The District is therefore proposing limits on
startup duration of 30 minutes for hot/warm startups and 90 minutes for cold startups, which is
twice the duration of a typical startup as estimated by the equipment manufacturer, to ensure that
the fadlity will be able to achieve these limits consisterifly.

For shutdowns, the process is as follows. Over approximately 10 minutes, the gas turbines
unload to the point where gas turbine exhaust temperature is slightly above rated steam
temperature. Tk is the lowest load at which the gas turbine can operate without causing the
steam temperature to drop below the rated steam temperature. The purpose of this hold is to
avoid unintentionally cooling the steam turbine to a point that could cause thglarexs$tartup

to be longer than necessary. The gas turbine hold is expected to be around 20 percent load.
While the gas turbines are holding, the steam turbine is unloaded by closing all steam turbine
control valves. As the steam turbine control valdlese, the steam turbine bypass valves begin

to divert steam from the steam turbine to the condenser, essentially maintaining constant steam
pressure. After approximately 5 minutes, the steam turbine will be completely unloaded,
desynchronized, and théeam turbine will begin to decelerate. After the steam turbine has
unloaded and the gas turbine resumes unloading, a second low load hold will occur when the gas

4> SeeMemorandum of Record dfelephone call dated 10/21/2010, prepared by K. Truesdell
BAAQMD. GE provided esthates of what would be required to reach stestdie emissions
compliance, but did not include any emissions at the steaddyat e emi ssi ons r at e.
startup definitions provide that a startup ends with two consecutive compliant emissions
readn g s , however. The District has therefore

duration and one rslate entissians Inaluing ohe nontite of stestdyed y
emi ssions in addition to the nedmensuracomplianeer 6 s e
based on the CEMsO reading.

* Seeid.

*" The District has evaluated startup data in prior permit proceedings for power plants such as

this one and has documented the high degree of variability in individual starBqese.g,

Statment of Basis, Russell City Energy Center, Application No. 15487 (Dec. 8, 2008), available

at

www.baagmd.gov/~/media/Fildsigineering/Public%20Notices/2009/15487/B3161 nsr_15487
sbcorrected_121208.ashxat Section V.A.4.

“8 Since no fasstart facilities have yet been built, there is no startup data available from actual

operating facilities on which to base a compliamoargin specifically for the GE Rapid

Response system. Variability in individual startups of twice the typical startup is not unusual for

other combined ycl e facilities usi ng conventional d

professional engineeringdgment it is an appropriate basis for establishing a startup duration

permit limit for a Rapid Response design.
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turbine reaches approximately 10 percent load. This hold is designed to further reduce steam
temperature and allow the cooler steam to reduce the temperature of the HRSG superheater
lower header. Ten minutes are allotted for this hold per HRSG manufacturer direction. This
hold is necessary to reduce the potential for HRSG damage during tleeqméngtion shortly
following shutdown, as described above, where relatively cool air will be blown through the gas
turbine and HRSG as part of establishing Purge Credit. At the end of this hold, the gas turbines
will resume ramping to zero load over aipd of about 3 to 4 minutes whereupon they will
desynchronize and begin fired shutdown. Flame is maintained in the gas turbines during
deceleration to reduce the thermal shock on the hot gas path parts (gas turbine and HRSG). At
about 20 percent gas hine speed, fuel is cut off, the gas turbine flames out, and decelerates
freely from this point to turning geaBased on discussions witE, the Districtestimates that
shutdowns will take up to 30 minutes and involve338unds of NOx emissions, 1£20ounds

of CO emissions, and 17pounds of POC emissiofi3.The District is proposing these limits as
notto-exceed permit limits on shutdownsthe District does not believe any additional time
allowance is required for shutdown.

The District has alsoommpared these proposed startup and shutdown limits with other proposed
facilities using fasstart combined cycle designs. The District compared the startup and
shutdown limits for the Lodi Energy Center, which was licensed by the CEC in April 02010,

and the Blythe Il project, which is currently in the CEC licensing protesBoth of these

projects incorporate the Siemens FRant 30 fasstart system. In addition, the District also
evaluated the Victorville 2 Hybrid Power Project and the Paimdgheiéd Power Projectwhich

are designed with an earlier application of the-&istt concept This application, which GE
called ARapi d Starto, provides for the steam
faster starts and is therefore somewbamparable, although it does not include all of the
additional elements of the more recent Rapid Response design. In comparing these facilities, the
District looked at the permit limits applicable to startups and shutdowns combined, for several
reasons.One reason is that every startup is necessarily coupled with a shutdown, as by definition

a startup has to follow a shutdown. Another reason is that the proposed Oakley project will
incorporate APurge Credito i ntrequired step somuhte d o wn
startup process as described above so that the facility can be started up more quickly. It would
not make sense to penalize this project for moving this step from the startup sequence to the
shutdown sequence, and so to avoid sutlpatcome the District evaluated overall facility
performance for startups and shutdowns combined. The comparison of the applicable permit
conditions for these facilities and the proposed Oakley Generating Station permit conditions is
summarized in Tabl&3 below.

9 SeeMemorandum of Record dfelephone call dated 10/21/2010, prepared by K. Truesdell
BAAQMD. As with the startup emissions, the manufaetur6 s s hut down emi ss
account for any time at steadyt at e . The District therefore a
state emissions to the manufacturerdés esti mat
* SeeFinal Commission Decisigravailable atwww.energy.ca.gov/2010publications/CBO0-
2010003/CECG800-2013003-CMF.PDF.

> The Energy Commissionds web pea dgoand fato r t h
www.energy.ca.gov/sitingcases/blythe2/compliance/
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TABLE 13 STARTUP AND SHUTDOWN PERMIT LIMITS FO R SIMILAR
COMBINED -CYCLE POWER PLANT PR OEJCTS USING FAST-START

TECHNOLOGY
Victorville 2 Palmdale . Blythe Oakley
. ) . Lodi .
Facility Name Hybrid Hybrid Energy Generating
Energy . )
Power Power Center Project Il Station
Project Project (proposed) | (proposed)
. . Siemens Siemens .
Technology GE Rapid GE Rapid Flex-Plant | Flex-Plant GE Rapid
Start Process Start Process 30 30 Response
Maximum Heat
Input
(MMBtu/hrigas 1736.4 1736.4 2142 2019.6 2150
turbine)
Hot/Warm Startup + Shutdown
Total Duration 110 110 360 120 60
(min)
Total Emissions
Limit (Ib)
NOXx 97 97 960 111.6 61
CO 666 666 5400 83.8 225
POC no limit no limit 96 no limit 48
Cold Startup + Shutdown
Total Duration 140 140 360 240 120
(min)
Total Emissions
Limit (Ib)
NOXx 153 153 960 150.6 135
CO 747 747 5400 165.7 500
POC no limit no limit 96 no limit 84

As Table 13 shows, the proposed permit conditions for the Oakley Generating Station are very
stringent comparediwt h ot her simil ar facilities, and
permit limits with one exception. The one exception is the CO emissions limits that are currently
being proposed for the Blythe II project, whjdl adopted in their current fo, will limit
combined CO emissions to 83.8 pounds of CO for a hot/warm startup and shutdown (compared
with the proposed 225 pounds for Oakley) and 165.7 pounds of CO for a cold startup and
shutdown (compared with the proposed 500 pounds for Oakley). Ditect has evaluated

these proposed CO limits for Blythe Il and has concluded that they do not suggest that the
Di strictds proposed I imits for t he Oakl ey
reasons. First, the Blythe Il project is stifider review, and the limits that are currently being
considered have not yet been finalized and could potentially change when the project is
approved. Second, even if the Blythe Il project is ultimately permitted with these limits, the
facility is not yetbuilt and operational and so there is no actual operating data that demonstrate
that these limits will in fact be achievable by the facility. And third, even assuming that the
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Blythe Il facility will be able to be operated in compliance these proposedtpmonditions, the

limits being proposed for the facility reflect a balance between NOx and CO reductions that has
been made in a manner differdmdm how the District would mak&. There is an inherent
tradeoff between achieving additional NOx reduts and achieving additional CO reductions
because NOx is reduced by lowering the combustion temperature to reduce the formation of
thermal NOx whereas CO is reduced by increasing the combustion temperature to avoid
incomplete combustion. Seediscussionn Section5.2.1above for more details.) The District
prioritizes NOx reductions over CO reductions because the Bay Area is not in attainment of the
state and federal ambient air quality standards for ozone (NOx is a precursor to ozone
formation), wheras it is in attainment of the CO standards. The District therefore prefers lower
NOx limits even if that means somewhat higher CO limits. In this case, the Oakley Generating
Station will be able to achieve NOx emissions for startups that are signifidagldw the
proposed limits for Blythe Il (61 pounds vs. 111.6 pounds for hot/warm startups/shutdowns, and
135 pounds vs. 150.6 pounds for cold startups/shutdowns). The District considers these
additional NOx reductions to be more important than the iaddit CO reductions reflected in

the proposed Blythe Il conditions. For all of these reasons, the District has concluded that the
Blythe Il project does not suggest that the proposed conditions for the Oakley Generating Station
are inappropriate.

Basedon all of this analysis, the District is proposing the startup and shutdown conditions
described above as BACT for the Oakley Generating Station. The District finds that these are
the most stringent emission limits that can be achieved by this facdggdoon all of the
information available at this time regarding the performance of this newly developed technology.

5.2.6.2Combustor Tuning

Combustortuning is required to maintain the gas turbines in optimal operating condition.
Tuning is done in rggonse to turbine wear and variations in fuel, temperature, and humidity.
The gas turbines will be subject to extremely stringent limits for startups and shutdowns in
addition to stringent steaetate limits, so providing an allowance for tuning is neags$o
assure compliance during the rest of the year.

The burners in the turbines that would be used at the Oakley Generating Station have 6 modes of
operation, depending on where and how much fuel and air are routed to different parts of the
burner (conbustion fuel staging). Details on the modes of operation can be seen in the GE
Publication #GER 3568G dDry Low N@uty Gas mbust
Turbines. 0 Tuning involves testing and adj us
to another. These operations are tinm@ensive andare expected to take up toh®urs to

complete. The reason thgh to 6hours are required to complete the tuning is that during tuning,

the turbine operating rate is brought up 5 MW at a time and tusipgrformed at each MW

level. The turbines are held at each load level wdeléings are varietb establish the optimal

operating conditions.Tuning would need to be performed up to two times per year per turbine.

Each turbine would be able to be tdreeparately to keep tuning emissions to a minimum.

Tuninghas traditionally been performed during cold startups. Cold startups involgagrthe
turbine load up slowly, and so they provide an appropriate opportunity to conduct tuning.
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Recently, reglatory agencies have started imposing shorter time limits on cold startups, and so it
has become increasingly difficult for operators to complete tuning within their cold startup time
limits. Recent permits have therefore had to include specific prosi@tiowing for tuning
operations outside of cold startups. Since tuning operations were originally conducted under
cold startup limits, these provisions have typically provided for tuning operations to be subject to
the same emissions limits applicableridg cold startups. These limits are algenerally
appropriate for tuning because tuning involves-load operation where emissions controls are

not as effective, as is the case with cold startups. (Tuning takes longer than cold startups,
however, beaase the turbines must be kept at each load level for a period of time while tuning
takes place, and cannot be ramped up as soon as equipment conditions allow.)

The District is therefore proposing that tuning operations should be subject to emissia@natlimit
least as stringent as the hourly emissions limits that apply during cold star®épl/hour of

NOx, 260 Ib/hour of CO, and 67 Ib/hour of POC. The District believes that it may be possible to
maintain tuning emissions at even lower levels, althdabgtacility has not yet been built and so
there is not yet sufficient operating data on which to base lower permit limits. The District is
therefore proposing that further emissions limits for tuning operations would be established after
the facility is built based on test data obtained during actual tuning operations. These further
emissions limits would be at least as stringent as the cold startup limits, and would be even lower
if lower limits prove to bdeasible.

The District is therefore propogjra provision that would allow the Oakley Generating Station to
conduct up to two tuning events per year per turbine, avitluration not to exceedr®urs per
tuning event. In addition, the facility would be allowed to conduct tuning on only one tatbine
a time. Emissions would be subjectthe lowest limits that can be achieved by the facility,
which the District would establish based on testing after the facility is built and which would in
no evembe greater than the hourly emissions rates agpypédar cold startups.

5.2.7 Best Available Control Technology DuringGas Turbine Commissioning

The combineetycle gas turbines and associated equipment are highly complex and have to be
carefully tested, adjusted, tuned and calibrated after the facilitgnistructed. These activities

are generally referred to as fAcommi ssioningo
each of the gas turbine generators needs to bduiresl at zero load, partial load, and full load

to optimize its performanceThe drylow NO, combustors also need to be tuned to ensure that

the turbines run efficiently while meeting both the performance guarantees and emission
guarantees. In addition, the selective catalytic reduction (SCR) systems and oxidation catalysts
needto be installed and tuned.

The combineetycle gas turbines will not be able to meet the stringent BACT limits for normal
operations during the commissioning period for a number of reasons. First, the SCR systems and
oxidation catalysts cannot be instdllenmediately when the turbines are initially started up.
There may be oils or lubricants in the equipment from the manufacture and installation of the
equipment, which would damage the catalysts if they were installed immediately. Instead, the
turbinesneed to be operated without the SCR systems and oxidation catalysts for a period of
time to burn off any impurities that may be left in the equipment. In addition, once all of the
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pollution control equipment is installed, it needs to be tuned in ordecheeve optimum
emissions performance. Until the equipment is tuned, it will not be able to achieve the very high
levels of emissions reductions reflected in the stringent BACT limits for normal operations.

Because the BACT limits established for norropkrations are not technically feasible during

the commi ssioning period, these | imits are nc
Alternate BACT limits must therefore be specified for this mode of operation. To do so, the
District has condued an additional BACT analysis specifically for the required commissioning
activities.

The only control technology available for limiting emissions during commissioning is to use best
work practices to minimize emissions as much as possible during csiommg, and to
expedite the commissioning process so that compliance with the stringent BACT limits for
normal operations can be achieved as quickly as possible. There are-aw @drol devices

or other technologies that can be installed for comongsg activities.

To implement best work practices as an enforceable BACT requirement, the District is proposing
conditions that will require the turbines to minimize emissions to the maximum extent possible
during commissioning. The District is alsmposing numerical emissions limits based upon the
equi pment manufacturerodos best estimates of un
turbines will experience during commissioning (see table befow)he proposed permit
conditions will limit emissions to below the following levels:

TABLE 14 COMMISSIONING PER 10D EMISSION LIMITS

Air Pollutant Proposed Commissioning Eeriod Emission Limits
(Uncontrolled or Partially controlled)
(Ib/calendar day) (Ib/hr)
NO; 2,380.8 148.7
Carbon Monoxide 13,303 700

Not e: Pl ease see AOGS Suppl ement al -5Mi rf oQu aGEibtsy dFeitle
commissioning schedule.

Commissioning emissions will also be subject to the annual emissions limits applicable to
normd operations. All emissions from commissioning activities will be counted towards the
facilityés annual i mi ts. B eterma pesod, the faalilgi s s i o1
should be able to stay within those limits over the course of the gm@ae Counting
commissioning emissions towards the annual limits will also provide an additional incentive for

the facility operator to minimize emissions as much as possible.

The District is also proposing permit conditions to minimize the duratioconfmissioning
activities. The proposed conditions require the facility to tune the gas turbines to minimize
emissions at the earliest feasible opportunity; and to install, adjust and operate the SCR systems
and oxidation catalysts at the earliest feastgportunity. The District is also proposing to cap

>2 Seee-mail attachment from Greg Darvin, Atmospheric Dynamics, to K. Truesdell, BAAQMD,
dated 7/19/2010
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the total amount of time that the turbines can operate partially abated and/or without the SCR
systems and oxidation catalysts at 831 total hours. This limit represents the shortest amount of
time in whch the facility can reasonably complete the required commissioning activities without
jeopardizing safety and equipment warranties. The proposed limit is based on the following
estimates from GE of the time it will take for each specific commissiontngtgen Table 15.
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TABLE 15. COMMISSIONING SCH EDULE FOR OAKLEY GEN ERATING STATION

Average | Total Emissions (tons)
Duration | GT Load

Test Description (hours) (%) NOyx | CO | VOC | PMyq
GT Initial Start -up
GT first firing
GT FSNL on pimary fuel & generator filtration 50 0 15 11.4| 10| 02

GT intertriping matrix checks

GT generator short circuit, overspeed and open
circuit tests

GT Sync & Load

GT first synchro

HRSG Steam blows

HRSG MS steam blows

HRSG CRH & HRHsteam blows

HRSG LP steam blows

Air cooled condenser flushing

Steam to gland seal, condenser vacuum tests

10 7.5 07]35| 02| 0.0

240 7.5 571138] 43| 1.1

HRSG Operation on Steam Bypass
HRSG startup, steam bypass checks
HRSG steam safety valve tests

HRSG & BOP control loop tung

323 25 16 | 9.7| 0.6 | 1.5

GT Loading up to Base on PPM

Part load tests

Full load tests

HRSG operation on bypass for steam purity

ST Initial Start -up
ST generator filtration
ST intertriping checks 23 19 1107 00| 0.1
ST generator short circuit, overspesat open
circuit tests

ST Sync & Load

ST first synchro 38 68 0.3(0.1 | 0.0 0.2
ST tests on load with one GT

50 46 25115 01| 0.2

GT Tuning up to Base on PSS Mode with
Primary Fuel

Part load tests
Full load tests

TotaF 831 - 28.6|40.8| 6.4 | 3.7

Seefi OGS Supplemental Air Qual i-By fFdrl i G0 sApdeaetlai7l €d 10dmniis
Totals are slightly different than adding the emissions for each activity due to rounding. Emissions will be limited
by annual penit limits.

97 64 0.7(02| 0.1 0.4
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The District also looked to other similar facilities to determine whether any other facility has
achieved better commissioning performance. Commissioning limits for conventional combined
cycle plants would not be feasible for this facilityedio the complex design of Rapid Response
that allows faster startups, and there are currently no operating GE Rapid Response or Siemens
Flex Plant 30 plants with which to compare the proposed commissioning period. The proposed
Siemens Flex Plant 30 in g CA is for one gas turbine and one steam turbine and does not
have a permit limit for commissioning houfsThe Victorville 2 Hybrid Power Project and City

of Pal mdale Hybrid Power Plant Project wil!/l
modified HRSG and an auxiliary boiler to reduce startup times, and they are limited to 624 hours
of commissioning per turbimé. The proposed Siemens Flex Plant 30 for Blythe Energy Project
Phase Il Amendment, which is proposed as two gas turbines arsteame turbine, is proposed

for up to 734 hours of commissioning per gas turbine/HRSG Taifihe BACT limit for the
commissioning period of conventional combir@atle plants is not technologically feasible for

the combineetycle plant proposed for Oakl€yenerating Station due to the complex design of
Rapid Response that allows faster startups. The proposed limit for the commissioning period for
Oakley Generating Station is less than the limits proposed at other fast start/rapid start plants
proposed inCalifornia. The District is proposing 831 total hours for the BACT limit on
commissioning at Oakley Generating Station.

Emi ssions during commissioning wil/ accrue
Compliance with these proposed conditioasthe commissioning period will be monitored by
continuous emissions monitors that the applicant will be required to install before any
commissioning work begins, and through a written commissioning plan laying out all
commissioning activities in advanceshich the applicant will be required to submit to the
District for review and approval.

3 See Lodi Enggy Center Final Commission Decision {8&C-10), California Energy
Commission, April 2010. (available at:
http://www.energy.ca.gov/sitingcases/lodi/documents/index)html

>4 See Victorville 2 Hybrid Power Project Final Commission Decision, California Energ
Commission, July 2008, AQZ3 at p. 131. (available at:
http://www.energy.ca.gov/sitingcases/victorville2/documents/index.htntbee also/OLUME

2: Preliminary StaffAssessment for the Palmdale Hybrid Power Plant Project (Docket # 08
AFC-9), February 2010, AQPR3 at p. 4.165 (available at:
http://www.energy.ca.gov/sitingcases/palmdale/documents/indeX.html

*° SeeFinal Determination of Compliance Blythe Energy Pcoji, Mojave Desert Air Quality
Management District, August 10, 2010, at p. 25.
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5.3 Fire Pump Diesel Engine

The proposed Oakley Generating Station will require an emergency fire pump diesel engine to be
used in case of emergency to provide watdigtat fires. The fire pump diesel engine would be
used solely to pressurize a fire suppression system. It would be operated only in case of
emergency, as well as for short periods for inspection, maintenance, and testing, as required by
the standards @he National Fire Protection Agency (NFPA) to ensure reliability in case of fire.

The following section provides the Districtos
engine. The diesel fire pump engine will have the potential to emit oveourilp per day of
NOx and CO since emergency use is not limited, and it is subject to BACT for these pollutants.

Control Technology Review:

The District has identified three primary types of control technologies that could potentially be
used to reduceirapollutant emissions from the diesel fire pump engine: the use of clean diesel
fuel; combustion technologies to limit pollutant formation during combustion; and post
combustion technologies that remove pollutants that are formed before they can enter the
atmosphere.

Clean Fuel Technologies

The use of diesel fuel that meets the CARB tlloka sulfur diesel fuel standard (< 0.0015% by
weight sulfur) can reduce the amount of NN@rmed during combustion. Using ulttew sulfur

fuel reduces NQemissions bcause the hydryeating technique used to remove the sulfur from

the diesel fuel also removes nitrogen, leaving only trace amounts. Reducing the amount of
nitrogen in the fuel reduces the amount of nitrogen available to forpmdNfing combustion.
Ultra-low sulfur diesel fuel is available and demonstrated for stationary compression ignition
engines. ltis technically feasible for the fire pump endgfine.

Combustion Technologies

There are also a number of design features that can be used for dieses g can reduce the
amount of air pollutants generated during combustion of the fuel, includingaN® Carbon
Monoxide. These features include turbocharging, which uses an exhaudtivgas air
compressor to increase the mass of air entering thmesto create more power and thereby
increase efficiencyintercooling, or charge air cooling, which uses art@ir or airto-liquid

heat exchange device to increase the intake air charge density through cooling, another method
to increase efficiencyretarded injection timing, which slightly delays the injection of fuel into

the engine to reduce the peak flame temperature, thereby improvipgnN€sions (but typically
resulting in higher PM emissions); exhaust gas recirculation, which allows allezhfortion

of spent combustion gases to circulate back into the intake system where they mix with pre

®Under Title 17, California Code of Regul ati
Measure for Stationary Compression |l gnmetion (
will use only California ultrdow sulfur Diesel fuel when operating.
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combustion air, similarly reducing peak combustion temperature; and the use of a pre
combustion chamber, which involves a prechamber in the enginenpiatdves air/fuel mixing
and lowers combustion temperature.

The design of a diesel engiiie@ncluding the choice of combustion technologies to reduce the
formation of air pollutants during combustions determined by the manufacturer of the engine,

not by the eneuser. Emissions from such engines are regulated by EPA under a system of
ATi er so, or progressively more stringent e mi
meet. Engine manufacturers design their equipment using appropriate coctiradldgy to

meet these EPAlesignated Tiers. Diesel engine users, such as the Oakley Generating Station
here, are limited to the engines that are commercially available from manufacturers. The
determination of what combustion control technologies areniealty feasible must therefore

focus on what types of engines are commercially available to be purchased for this project, and
what ATi ero standards such equi pment can me
available are those that manufacturersia®i ng t o achieve the EPA AT
engines of the class needed for emergency fire service at the Oakley Generating Station.

PostCombustion Controls

Finally, there are several pestmbustion technologies that could potentially be use@move

emi ssions from the fire pump diesel engineos
One such system discussed above in connection with the gas turbines and auxiliary boiler is
selective catalytic reduction (SCR), which uses a reaggoitally ammonia or urea, to convert

NOx to nitrogen and oxygen over a catalyst. Another -aiftatment based NOcontrol
technology is referred to as the led@, catalyst. Similar in principle to an SCR system, a kean

NOy Catalyst system relies onjéttion of a reagent upstream of the catalyst to reducg NO
emissions.Finally, NOx adsorbers, also called N®aps, are one of the newest emission control
strategies under development. They employ catalysts that adsgrinNi@e exhaust stream

when tle engine runs lean. After the adsorber has been fully saturated wjtiHeQystem is
regenerated with released Neing catalytically reduced when the engine runs rich.

Postcombustion controls are not feasible for dirddte fire pump engines ofié type needed to

serve the emergency fire suppression needs of the Oakley Generating Station, however.
Addition of a catalytic device to the exhaust system would be technically infeasible, due to the
variable load of the engine and the nature of therobaystem. Injection of a reagent into the
engine exhaust to control pollutants (mainly @@ dependent on a constant steady state engine
load. But the fire pump engine will need to operate effectively under highly variable loads, thus
ruling out this ype of control technology. Installation of other afteratment devices will also
compromise reliability, performance, and safe operation of the fire plimp.

In addition, the use of pesbmbustion control technologies would be incompatible with the fire
pumpdés role as a safety d-drvefiepump enginesidcf the tyipen e me
proposed for the Oakley Generating Station are designed differently than other stationary or
offroad diesefueled engines. Diregtrive fire pump enginesust meet the stringent National

Fire Protection Association (NFPA) standards that establish minimum requirements for reserve

>" Clarke, letter dated December 11, 2006 to the South Coast Air Quality Management District.
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horsepower capacity, engine cranking systems, engine cooling systems, fuel types used,
instrumentation and control, and exhausttezns, among others. The dirécive fire pump

engine, and anything connected to the engine that may affect its performance abilities, must be
tested and certified by an independentageacyUn der wr i t er sd Laborator i e
to the requirments of NFPA Standards 20 (Installation of Stationary Pumps for Fire Protection)
and/or 25 (Inspection, Testing and Maintenance of WB&sed Fire Protection Systenis).

Adding exhaust system controls to these engines would void the existing certiication

Proposed BACT Control Technology Emergency Fire Pump Diesel Engines

The District has determined the useutifa-low sulfur diesel and Tier 3 engine technology are

the only feasible control technologies and therefore meet BATi€r 3 engines incqorate

control technologies that meet the emission standards for fire pump diesel engines required by
EPA in 40 CFR Part 60, Subpart Illl, Standards of Performance for Stationary Compression
Ignition Internal Combustion Enginés EPA does not require fute stationary fire pump
engines to meet Tier 4 emission standards, which would likely involve the use dfedtarent
devices. The proposed Tier 3 engine also meets the emission standards set forth in the California
Air Resources Board (CARB) Airborn€oxic Control Measure for Stationary Compression
Ignition Engines (sections 93115 through 93115.15, title 17, California Code of Regulations).

*8 |n addition, even if ad@n postcombustion technologies were technologically feaditean
emergency fire pump engine, the would not be-effsictive for an engine that is operated only a
small number of hours per year. With a small number of operating hours, the cost per hour of
operation of adding a pesbmbustion control system woutbe prohibitive.

% March 30, 2005, letter from the California Air Resources Board (CARB) to Clarke Fire
Protection Products (recognizing the limited number of options that -direet fire pump
manufacturers have in replacing or modifying engines); ClBd@ember 11, 2006, letter to the
South Coast Air Quality Management District.

%040 CFR Part 60, Subpart IjITable 4- Emission Standards for Stationary Fire Pump Engines
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6. Requirement to Offset Emissions Increases

District regulations require that new facilities must provide Brars Reduction Credits (ERCs)

to offset the increases in air emissions that they will cause. ERCs are generated when old
facilities sources are shut down, or when sources are controlled below regulatory limits. The
emissions reductions granted by thetii$ are used to offset the increases from new facilities,

so that there will be no overall increase in emissions from facilities subject to this offset
program.

Pursuant to Regulation2302, federally enforceable emission offsets are required for &@C

NOy emission increases from permitted sources at facilities that will emit 10 tons per year or
more of those pollutants. For facilities that will emit more than 35 tons per yearabfféets

must be provided by the applicant at a ratio of 1.15 @ Pursuant to Regulation22302.2,

POC offsets may be used to offset emission increases gf RGr PMo and SQ, offsets are
required for facilities that will emit 100 tons per year or more of those pollutants under District
Regulation 22-303.

Pursant to District Regulation-2-302, ERCs must be surrendered by the time the District
issues the Authority to Construct for the facility, although many applicants identify the ERCs
they hold during the permitting process in order to demonstrate that thdyeable to satisfy

the emission offset requirements. At the time of issuance of this Preliminary Determination of
Compliance, the applicant has not identified which emission reduction credits will be used to
offset emissions from this project. Thepépant has committed to identify a list of offsets
holders who have indicated in writing their willingness to sell sufficient ERCs to offset the levels
of POC and N@ emissions specified below prior to issuance of the Final Determination of
Compliance. Brsuant to District Regulation2-302, the applicant wilbe required to surrender
sufficient ERCs to offset the levels of POC andN@issions specified below prior to issuance

of the Authority to Construct.

The Districtés an afseyrequiements fortthe &our patiyahts foravhithe o f
offsets requirements have been established is outlined below.

6.1 POC Offsets

Because the proposed Oakley Generating Station will emit less than 35 tons of POC per year
from permitted sources, the POC eriias must be offset at a ratio of 1.0 to 1.0 pursuant to
District Regulation 2-302. The facility will be required to provide offsets for 29.49 tons per
year of POC emissions.

6.2 NO, Offsets

Because the proposed Oakley Generating Station will emit gtbéate5 tons per year of NO
from permitted sources, the N@missions must be offset at a ratio of 1.15 to 1.0 pursuant to
District Regulation 2-302. The facility will emit up to 98.78 tons/yr of NGnd will therefore

be required to provide offsefisr 113.60 tons per year of N@missions.
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6.3 PM;gOffsets

Because the total PiMemissions from permitted sources will not exceed 100 tons per year, the
proposed Oakley Generating Station is not required to offset itg &Nissions under District
Regulaton 22-303.

6.4 SO, Offsets

Pursuant to Regulation2303, emission reduction credits are not required for theegtssion

i ncreases associated wi t hemissionswillpat exgeedcl00 tams n c e
per year.
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7. Federal Permit Regqurements

In addition to the Bay Area Air Quality Management District permit requirements in District
Regulation 2, Rule 2 and Regulation 2, Rule 3, there are two federal permitting programs that
apply to maj or facilitiesgni(fii)canmhe Deee@eiln @l a
requirements under 40 C. F:AR.t ad enanteindan N=2v. ZS;ur&a
(NonrAttainment NSR) requirements for BMsources set forth in Appendix S of 40 C.F.R. Part

51. The District has analyzed thesguieements for the proposed Oakley Generating Station

and has determined that neither of these permit requirements applies to this facility because it

will not be a major source under either of those programs. The District is therefore not
proposing to isue a PSD permit for this facility or to include Appendix S;EMon-Attainment

NSR requirements in the permit.

71 Feder al APrevention of Significant Deterior

The feder al PSD program applies to iMong or 06 s
fossil fuelfired steam electric plants of more than 250 MMBtu/hr heat input such as the
proposed Oakley Generating Station, major stationary source means a new source that emits
more than 100 tons per year of any PSD polltarRSD pollutantsre regulated pollutants for

which the Bay Area is not in violation of the National Ambient Air Quality Standard (NAAQS)

for that pollutant. For the Bay Area, PSD pollutants include carbon monoxide, PM s, and

SO, among others. Facilitesthatexe d t he f eder al PSD fimajor so
these pollutants must apply for and obtain PSD permits before they can commence construction.
Although PSD permits are federal permits issued under the authority of EPA Region 9, the
District conducs the PSD analysis and issues PSD permits on behalf of EPA Region 9 pursuant

to a Delegation Agreement between the District and EPA Redion 9.

The Oakley Generating Station will not be subject to PSD permitting requirements because it is
not a fArmmag®rbemause annual emissions afee | ess
Annual Emissions, listed in Table 7 in Section 4.1.6 abod@nualemissions will be subject to
enforceable permit limits to ensure that they remain below the amountkifistable 7. As
explained in Section 4.1.6, although these annual emissions rates are based on certain
assumptions about how the facility will operate, they will subject to enforceable permit
conditions that will ensure that emissions do not exceedafbdéah PSD threshold. The facility

will be required to monitor its emissions and ensure that they do not exceed the limits during any

®l Note that starting in 2011, EPA will regulate greenhouse gas emissions undeSkhe
progr am, with a fAmajor sourceo applicability
Asignificanceo t hr es ho%ed40 TH F.RO D21(N)(D(H(8) ame r y e
§52.21(b)(49)(iv)(v). For new sources such as this one that are notwosigesubject to PSD

permitting requirements, these requirements would not be effective until July 1, 2011.

®2 The District also has incorporated PSD requirements from the federal PSD regulations into its
NSR Rule in Regulation 2, Rule 2. The substancéesd requirements in Regulation 2, Rule 2

track the federal requirements.
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12-month period. If it appears that the facility is nearing its annual limit, it will be required by

law to reduce or atail operations to ensure that emissions do not exceed the permitting annual
rates. These permit limits will ensure that the facility does not operate in a manner that would
require aPSDpermtEPAGs PSD program speci f bleanissionps al | ow
' i mitations in the permit as a basis for conc
requirements and that the facility is therefore not subject to PSD perrttifige District is

therefore not proposing to issue a fede@DRpermit for this facility.

7.2 Non-Attainment NSR for PM» g

The Bay Area has recenatltyaimememt de soifg ntahtee dN aatsi
Quiality Standard for Pi (24-hour averagey* Areas classified as neattainment are subject to

t heonrANt ai nment New S dAtamment NBR) vegueraments (ofNtee riederal

Clean Air Act. The Clean Air Act requires states to develop-Atainment NSR regulations to
implement this requirement within 3 years of a fattainment designation, aride District will

be doing so for Pl in the months and years to come. In the interim, while the District is
working on its own PMs Non-Attainment NSR regulations, Nehttainment NSR for Plyls is

governed by the federal Neht t ai nment N S REmissiohse Offgetnintepetived
Ruling, which is set forth in Appendix S of 4

Non-Attainment NSR under Appendix S is a federal permit program and is implemented under
the federal regulations set forth in Appendix S.slhot a state law permitting program and it is

not implemented under the requirements of District regulations established pursuant to the
California Health & Safety Code. The Environmental Protection Agency has determined that the
District can impose coritbns in its District permits (Authority to Construct and Permit to
Operate) that will allow a facility to establish compliance with the federatAttainment NSR
requirements for Ps°>% If the District includes requirements in its District permitsguant

to District Regulation 2-403 (Permit Conditions) that satisfy the applicable ;BNNon-

®3See 40 C.F.R.§2.21(b)6)s ee al so Nat i on a,l50A8H IB5INIBE54DsCs 6 N v .
Cir. 1995).

®4 EPA promulgated National Ambient Air Quality Standards (NAAQS) for, PM 1997 (with

an update in 2006), and began designating certain regions of the countryatammnent with

those Standards starting in 2006.lPA made a determination as to
with respect to PMs, which it published on Noweber 13, 2009. EPA determined that the Bay
Area is in attainment of the PMNAAQS for the annual standard, and is raitainment for the
24hour st andar d.-attainnieht edeteBrihations for the BM24-hour standard
became effective on Decem4, 2009 (See Federal Register Friday November 13, 2009, Air
Quality Designations for the 2006 -Hbur Fine Particle (PMs) National Ambient Air Quality
Standards).

% Letter dated 10/28/09 from Jack Broadbent of BAAQMD to Deborah Jordan U.S. EPA Region

I X, Re: Gui dance -Atainmén ISRePearahitting foSRM SNurce During

PM, s Transition Period.

% Letter dated 12/9/09 from Deborah Jordan U.S. EPA Region IX to Jack Broadbent of
BAAQMD, Re: Gui danc e-Attammeit AR Remtithg for PBLg@ Solae n
During PM 5 Transition Period.
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Attainment NSR requirements of Appendix S for a source, EPA has determined that it will treat
those conditions as satisfying the federal Appendix S requirsrfarnhat source.

Under Appendix S, No#ttainment NSR requirements for BMapply to facilities with PMs
emissions of more than 100 tons per ye&eel0 CFR 51, Appendix S, 11.A.4(i)(a) establishing
100 tpy threshold for regulation of Major Statizy Source8’) The proposed Oakley
Generating Station would emit only 63.88 tons per year op 8o the Appendix S Nen
Attainment NSR requirements do not apply for this facility. The District is therefore not
proposing to include conditions in therpet for compliance with Appendix S for PM Note,
however, that the proposed permit includes permit limits ongPWhich will be effective to
control PM s emissions as well.

%" The facility will emit less than 100 tons per year of direct,R®missions and less than 100

tons per year of any PM precursors, as defined in Appendix S Il.A.31(iii)Se€Preliminary
Determiration of Compliance, Table 7.)
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8. Health Risk Screening Analyses

Pursuant to t he Diganentrregulatiors(Rejutation 2, RURi5)s &khedllfariska
screening must be conducted to determine the potential impact on public health resulting from
the worstcase emissions of toxic air contaminants (TACs) from the proposed Oakley Generation
Station. Inaccordance with the requirements of District Regulation 2, Rule 5 and California
Office of Health Hazard Assessment (OEHHA) guidelines, the impact on public health due to
the emission of these compounds was assessed utilizingafg¥aved air pollutant dpersion
models.

Tables 6 and I present the Health Risk Assessment results for the Oakley Generating Station.
Table B summarizes the maximum cancer and-nancer health risks from the project as a
whole, and TableZlsummarizes the maximum cancekrisom each source individually.

TABLE 16 HEALTH RISK ASSESSMENT RESULTS FOR THE PROJECT

Receptor Cancer Risk Chronic Non-Cancer | Acute Non-Cancer
P Hazard Index Hazard Index
Maximum Values 1.56 in a million 0.0832 0.2665

TABLE 17 HEALTH RISK ASSES SMENT RESULTS FROM EACH SOURCE

Source Maximum Residential/Worker Cancer Risk from Source
North Gas Turbine 0.70in a million
South Gas Turbine 0.65in a million
Auxiliary Boiler 0.03in a million
EvaporativeFluid Cooler 0.39in a million
Fire Pump Diesel Engin 0.73in a million

The District performed a health risk assessment in accordance with guidelines adopted by
Cal / EPAGs Office of Environment al Heal t h Haz:
Reources Board (CARB), and the California Air Pollution Control Officers Association
(CAPCOA). Based on this assessment, the proposed sources for Oakley Generating Station will
comply with the project risk requdionemRaleaix s i n
Regulation 2, Rule 5 requires that the maximum health risk from the project as a whole must be
less than 10 in one million excess cancer risk and less than a hazard index of 1.0 chronic and
acute norcancer risk; and that the maximum heaisk from each individual source at the
project must be less than 1.0 in one million excess cancer risk and less than a hazard index of 0.2
chronic norcancer risk. As shown in Table,1the maximum increased carcinogenic risk
attributed to this proj is 1.56 in one million, and the chronic hazard index and the acute hazard
index attributed to the emission of roarcinogenic air contaminants are 0.0832 and 0.2665,
respectively. As shown in Tabl€/,1the risk from each source individually is belovd In a

million maximum individual cancer risk; and since the maximum chroniccaocer hazard

index for the project as a whole is less than 0.2, the chronic hazard index for each source is less
than 0.20. Please see Appendix B (Memo dated August 10, pfdpared by Glen Long, Air

Toxics Section) for further discussion.
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9. Other Applicable Requirements

The following section summarizes the applicable District, state and federal rules and regulations
and describes how the Oakley Generating Station witipdp with those requirements.

9.1 Applicable District Rules and Regulations

Regulation 1, Section 301: Public Nuisance

None of the project's sources of air contaminants are expected to cause injury, detriment,
nuisance, or annoyance to any considerable eummbpersons or the public with respect to any

impacts resulting from the emission of air contaminants regulated by the District.

Regulation 2, Rule 1, Sections 301 and 302: Authority to Construct and Permit to Operate

Pursuant to Sections-2301 and 21-302, the applicant has submitted an application to the

District to obtain an Authority to Construct and Permit to Operate for all regulated sources at the
proposed Oakley Generating Station. Those permits will be issued after the CEC completes its
licensing process.

Regulation 2, Rule 2: New Source Review

The primary requirements of New Source Review that apply to the proposed Oakley Generating
Station are Section-2-3 0 1 ; ABest Available Control-22Technoa
302; AOfrfesmdantRse,guRrecur sor Organic Compounds
2-2-30 3, AOffset jcRenqguiSué hamt DiPMIi de, NSRO.

Requlation 2, Rule 2, Section 301: BACT

The District has performed a BACT analysis for the gas turbines, auxiliary,tailifire pump
diesel engine as shown in Section 5. The proposed Oakley Generating Station meets the BACT
requirements under Sectior22301.

Requlation 2, Rule 2: Sections 302 and 303

The District has presented the offsets required for the projedti@rand POC as shown in
Section 60f this document The proposed Oakley Generating Station will meet the offset
requirements under Section2302 and 22-303.
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Requlation 2, Rule 2: Sections 304, 305, 306 and 414

The Prevention of Significant Deteraiion (PSD) requirements in District Regulation 2, Rule 2
(Sections 304, 305, 306, and 308) are intended to implement the federal PSD requirements in 40
C.F.R. Section 52.21 and track those federal requirements. The proposed Oakley Generating
Station wil not be subject to PSD requirements. Those requirements are discussed in detail in
Section 7 above.

Regulation 2, Rule 3: Power Plants

Pursuant to Section-2304, this Preliminary Determination of Compliance is subject to the
public notice, public coment, and public inspection requirements contained in Sectiand0B

and 2-2-407. This document presents the Preliminary Determination of Compliance for the
project. The District will consider all comments received during the comment period prior to
issuing any Final Determination of Compliance for the project. The Final Determination of
Compliance will be relied upon by the CEC in their licensing amendment proceeding. If the
CEC grants a license to the project, then the District will issue an AythoiConstruct.

Regulation 2, Rule 5: New Source Review of Toxic Air Contaminants

A risk screening analysis was performed to estimate the health risk resulting from the toxic air
contaminant (TAC) emissions from the propogedkley Generating StationThe proposed
sources for Oakley Generating Station comply with the project risk requirements in accordance
with the Districtdéds Regulation 2, Rul e 5.
project is less than 10.0 in one million, and the clrbazard index and the acute hazard index
attributed to the emission of n@arcinogenic air contaminants are less than 1.0. The risk from
each source individually is below 1.0 in a million maximum individual cancer risk, and the
chronic hazard index igess than 0.20. In addition, the gas turbines and fire pump diesel engine
will apply Best Available Control Technology for Toxics (TBACT). TBACT for the gas
turbines is the use of an oxidation catalyst. TBACT for the fire pump diesel engine is a diesel
PM emission rate of less than 0.15 gram per brake horsejmwer(g/bhphr); the engine
proposed for Oakley Generating Station has a diesel PM emission rate of 0.1X8rg/bhp

Regulation 2, Rule 6: Major Facility Review
After construction, the facilityill be subject to Regulation 2, Rule 6, which implements the
Title V program of the Federal Clean Air Act and 40 CFR 70, State Operating Permit Programs.

Pursuant to Section 404.1, the owner/operator of the Oakley Generating Station shall submit an
application to the District for a major facility review permit within 12 months after the facility
becomes subject to Regulation 2, Rule 6. Pursuant to Secte?l? (Phase Il Acid Rain
Facility), the Oakley Generating Station will become subject to Regul&, Rule 6, upon
completion of construction as demonstrated by first firing of the gas turbines.
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Regulation 2, Rule 7: Acid Rain

The Oakley Generating Station gas turbine units will be subject to the requirements of Title IV of
the federal Clean AiAct. The requirements of the Acid Rain Program are outlined in 40 CFR
Part 72. The specifications for the type and operation of continuous emission monitors (CEMSs)
for pollutants that contribute to the formation of acid rain are given in 40 CFR PaRistict
Regulation 2, Rule 7 incorporates by reference the provisions of 40 CFR Part 72.

40 CER Part 72, Subpart-8Acid Rain Program

Part 72, Subpart A, establishes general provisions and operating permit program requirements for
sources and affectaghits under the Acid Rain program, pursuant to Title IV of the Clean Air
Act. The gas turbines are affected units subject to the program in accordance with 40 CFR Part
72, Subpart A, Section 72.6(a)(3)(i).

40 CFR Part 72, SubpartiCAcid Rain Permit Aplications

Subpart C, section 72.30(b)(2)(ii) requires that the applicant submit a complete Acid Rain Permit
application 24 months before the gas turbines commence operation. Pursuant to 40 CFR Part
72. 2, fAcommence opeupdftthelomiot @ sn cd awndbewss ttihen sd lma mt

40 CFR Part 73 Sulfur Dioxide Allowance System

Part 73 establishes the sulfur dioxide allowance system for tracking, holding, and transferring
allowances. The applicant will be required to obtain sufficient Sllbwances fo each
operating year on March 1st (or February 29th in a leap year) of the following year.

40 CFR Part 75 Continuous Emission Monitoring

Part 75 contains the continuous emission monitoring requirements for units subject to the Acid
Rain program. Thapplicant will be required to meet the Part 75 requirements for monitoring,
recordkeeping and reporting of ONCy, and CQ emissions. The applicant will also need to
meet Part 75 requirement for monitoring, recordkeeping, and reporting volumetricté cameh
opacity.

Regulation 6, Rule 1: Particulate Matteri General Requirements

Opacity Requirements

The gas turbines and auxiliary boiler are expected to comply with the visible emissions limitation
in Section 61-301 (Ringelmann No. 1 Limitation) thrgh the use of dry loWNOy burner
technology, good combustion practice, and natural gas. The evaporative fluid cooler is expected
to comply with the visible emissions limitation in Sectionl-801 (Ringelmann No. 1
Limitation) through the use of water with maximum total dissolved solids content of 1,500
mg/l, which is not expected to result in visible emissions. The fire pump diesel engine is
expected to comply with the visible emissions limitation in Sectida363 (Ringelmann No. 2
Limitation) throughthe use of an EPA/CARBertified Tier 3 engine andtra-low sulfur diesel.
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Visible Particles

The facility's sources are expected to comply with Sectidr365 (Visible Particles) with
emissions of particles not causing annoyance to others or laoggleto be visible as individual
particles at the emission point or of such size and nature as to be visible individually as
incandescent particles.

Particulate Weight Limitation

The gas turbines and auxiliary boiler are subject-1633.0 (Particulate Wight Limitation) with
particulate matter emissions of less than 0.15 grains per dry standard cubic foot of exhaust gas
volume, in actual conditions and calculated in accordance with Sectis816.3 since the

HRSG and auxiliary boiler involve heat tragsbperations. The grain loading resulting from the
operation of each gas turbine is 0.0008 gr/dscf @ 1%%n@ from the boiler is 0.0048 gr/dscf

@ 3% Q. The grain loading resulting from the operation of each gas turbine is 0.0021 gr/dscf @
6% O and flom the boiler is 0.0040 gr/dscf @ 6%.0

The fire pump diesel engine is subject to Sectidh3 0 (Particulate Weight Limitation) with
particulate matter emissions of less than 0.15 grains per dry standard cubic foot of exhaust gas
volume. The graindading resulting from the operation of the fire pump diesel engine is 0.029
gr/dsctf @ 0% @ See Appendix A for calculations.

General Operations

The evaporative fluid cooler is subject to Regulatielr&L1 (General Operations), which limits
particulatematter emissions based on process weight. Based on 352,800 gallons of water per
hour, the emission limit in Section16311 would be 40 Ib PM/hour; emissions of PM based on a
0.003% drift rate and 1,500 total dissolved solids content would be 0.132 Ho&\Méo the
evaporative fluid cooler would comply with Sectiori-811. See Appendix A for calculations.

Particulate matter emissions associated with the construction of the facility are exempt from
District permit requirements, but are subject to iRagpn 6, Rule 1. However, the California
Energy Commission will impose requirements for construction activities such as the use of water
and/or chemical dust suppressants to minimizeggrRvhissions and prevent visible particulate
emissions.

Regulation 7: Odorous Substances

Section 7302 prohibits the discharge of odorous substances, which remain odorous beyond the
facility property line after dilution with four parts odbee air. Section-B803 limits ammonia
emissions to 5000 ppm. Because the amimslip emissions from the combinegcle units will

be limited by permit condition to 5 ppmvd @ 15% @e facility is expected to comply with the
requirements of Regulation 7.

Regulation 8: Organic Compounds

The gas turbines and auxiliary boiler aex e mp t from Regul ation 8,
Oper at i ons 02-1dGsince 8atucat gasomil beBfired exclusively at those sources. The
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fire pump diesel engine will comply with Sectior2&801 since its emissions will contain a total
carbon cacentration of less than 300 ppmv, dry, and it will emit less than 15 Ib VOC/day.

The evaporative fluid cooler is exempt from F
per 82-114 since it is a closed loop cooling tower. The evaporated watel wlsprayed over
the enclosed tubes containing the cooling fluid, does not contact the cooling fluid.

The use of solvents for cleaning and maintenance at the Oakley Generating Station is expected to
be at a level that is exempt from permitting in accocgawith Regulation 2, Rule 1, Section

118. The facility may utilize less than 20 gallons per year of solvent for wipe cleaning per
Section 21-118.9 and remain exempt from permitting requirements. The facility may also
utilize a cold cleaner for maintance cleaning as long as the unit meets the exemption set forth

in Section 21-118.4. The facility may also perform solvent cleaning and preparation using
aerosol cans meeting the exemption set forth in Secti@rlB8.10. Any solvent usage
exceeding thamounts in Section-2-118 would require a permit. In addition, any solvent usage

in excess of a toxic air contaminant trigger level contained in Regulation 2, Rule 5 would require
a permit.

The oitwat er separator i s e x e mpWastefvateo @olleBtiengand at i or
Separ at i on S&yordt8-4lflssioce jpis & stormwater sewer system for collection of
stormwater that is segregated from a process wastewater collection system.

Regulation 9: Inorganic Gaseous Pollutants

Requlationd, Rule 1, Sulfur Dioxide

This regulation establishes emission limits for sulfur dioxide from all sources and applies to the
combustion sources at this facility.  Section1l-801 (Limitations on Ground Level
Concentrations) prohibits emissions, which vebrgsult in ground level SCroncentrations in
excess of 0.5 ppm continuously for 3 consecutive minutes, 0.25 ppm averaged over 60
consecutive minutes, or 0.05 ppm averaged over 24 hours. SediB8029(General Emission
Limitation) prohibits SQ emissias in excess of 300 ppmv (dry). With maximum projected SO
emissions of < 1 ppmv, the gas turbines and naturaligasauxiliary boiler are not expected to
cause ground level S@oncentrations in excess of the limits specified in Section 301 and should
easily comply with Section 302.

Section 91-304 (Fuel Burning (Liquid and Solid Fuels) prohibits burning of liquid fuel having a
sulfur content in excess of 0.5% by weight. The fire pump diesel engine will be required to burn
CARB diesel as defined intle 13, CCR, sections 2281 and 2282, which has a maximum sulfur
content of 0.0015%.

Requlation 9, Rule 3, Nitrogen Oxides from Heat Transfer Operations

The gas turbines shall comply with the SectieB+303 NQ limit of 125 ppm by complying with
a permi condition NQ emission limit of 2.0 ppmvd @ 15%,0 The auxiliary boiler shall
comply with the Section-8-303 NQ limit of 125 ppm by complying with a permit condition
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NOy emissions limit of 7 ppmvd @ 3%,0 The proposed fire pump diesel engine issuiiject
to this regulation since it is not a heat transfer operation.

Requlation 9, Rule 7, Nitrogen Oxides and Carbon Monoxide from Industrial, Institutional, and
Commercial Boilers, Steam Generators, and Process Heaters

The gas turbines are not sultjgc Regulation 9, Rule 7 requirements per Sectiofil90.5
(waste heat recovery boilers that are used to recover sensible heat from the exhaust of gas
turbines).

The natural gafired boiler is subject to Regulation 9, Rule 7 requirements. The bbih s
comply with the NQ emission limit of 30 ppm contained in Sectioi7-8301.1, the future NQ
emission limit of 9 ppm contained in Sectioi?B07.5, and the CO emission limit of 400 ppmvd
@ 3% O2 by using a boiler with manufacturer guaranteed emissies of 7 ppmvd @ 3% 02

for NOx and 10 ppmvd @ 3%,3or CO or lower. The boiler is also subject to and expected to
comply with 97-311 (Insulation Requirements), 312 (Stack Gas Temperature Limits), 313
(TuneUp Requirements), 403 (Initial Demonstrat@Compliance), and 503 (Records).

Requlation 9, Rule 9, Nitrogen Oxides from Stationary Gas Turbines

Because each of the gas turbines will be limited by permit condition joeNsions of 2.0
ppmvd @ 15% @ respectively, they will comply with the Reglation
9-9-301.2 NQ limitation of 5 ppmvd @ 15% © The gas turbines exhaust emissions will be
monitored by CEMs and will comply with-®501, which requires each unit to have a CEM to
monitor NQ..

Requlation 10: Standards of Performance for New &taty Sources

Regulation 10 incorporates Title 40 of the Code of Federal Regulations Part 60 into the Rules
and Regulations of the Bay Area Air Quality Management District. The specific requirements
applicable to the proposed Oakley Generating Statiendacussed in Section 9.4, Federal
Requirements, of this document.

9.2 State Requirements

California Health and Safety Code Sectioa25531 to 25541
Title 19, Division 2, Chapter 4.5 California Accidental Release Prevention Program
(CalARP)

The proposed fality will utilize agueous ammonia in a 29.4% (by weight) solution for SCR
ammonia injection, which will be transported to the facility and storeditenin tanks. The
transportation and storage of ammonia presents a risk of an ammonia release entlod av

major accident. These risks will be addressed in a number of ways under safety regulations and
sound industry safety codes and standards. These safety measures include the Risk Management
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Plan requirements pursuant to the California Accidengle&se Prevention Progréhh. The

Risk Management Plan must include an-gfé consequences analysis and appropriate
mitigation measures; a requirement to implement a Safety Management Plan (SMP) for delivery
of ammonia and other liquid hazardous materialsequirement to instruct vendors delivering
hazardous chemicals, including aqueous ammonia, to travel certain routes; a requirement to
install ammonia sensors to detect the occurrence of any potential migration of ammonia vapors
offsite; a requirementot use an ammonia tank that meets specific standards to reduce the
potenti al for a release event; and a require
address the potential security risk associated with storage and use of aqueous ammonia onsite.
The Energy Commission will also be evaluating these risks further through its €g@¥alent
environmental review process and will impose mitigating conditions as necessary to ensure that
the risks are less than significant.

California Health and Safety Cale Section 44300 et seq

The proposed Oakl ey Generating Station wil!/l b
contained in the California Health and Safety Code Section 44300 et seq. The facility will be
required to prepare inventory plans and repas required.

Title 17, California Code of Regulations Section 93115

Section 93115Airborne Toxic Control Measure for Stationary Compression Ignition (CI)
Engines applies to the fire pump diesel engine. Section 93115.5 requires the use of CARB diesel
fuel, which the engine will use. Section 93115.6(a)(4) requires the engine to meet Tier 3 Off
Road Compression Ignition Engine Standards and allows the engine to be tested as required by
the National Fire Protection Maintenance Association (NFPA) 25datds. The proposed
engine is certified to Tier 3 OfRoad Compression Ignition Engine Standards and will be limited

to 49 hours per year for maintenance and testing. Section 93115.10 Recordkeeping, Reporting,
and Monitoring requirements requires repugtiand emissions submittal to the District,
installation of a nowesettable hour meter, and recordkeeping requirements regarding hours of
operation and fuel usage. The-going applicable requirements will be included in the permit
conditions.

Title 17, California Code of Regulations Sections 95100 to 95133, Article 2, Subchapter 10

The proposed Oakley Generating Station will be subject to the Mandatory Greenhouse Gas
Emissions Reporting regulation. Potential GHG emissions were calculated in accamtance

this regulation in Section 9.4 of this document. The proposed Oakley Generating Station would
have to submit a greenhouse gas emissions data report and verification opinion to the California
Air Resources Board each year.

%8 See Contra Costa Generating Station Application for Certificatitol. 1, section 5.5.4.2.2 at
p. 5.521. (available at:
http:/www.energy.ca.gov/sitingcases/oakley/documents/applicant/afc/index.php
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9.3 Federal Requirements
40 CFR Part 60 Subpart Dc

Subpart Dc fAStandards of -Coenmdramiinstiutionak Stedno r Sms
Generating Unitso applies to this facility.
and limits in this regulation. Since the lawilwill exclusively use natural gas, there are no
applicable N@, SO,, or opacity standards in this regulation.

Section 60.48c(a) requires notification of date of construction and actual startup along with
design heat capacity and anticipated annual dgptactor. Section 60.48c(g)(2) requires the
facility to record and maintain records of the amount of fuel combusted during each calendar
month, which will also be included as a permit condition.  Section 60.48c(g)(2) requires
submittal of reports eversix months.

40 CFR Part 60 Subpart Il

Subpart 1111 AStandards of Performance for St
Engineso applies to this facility. The fire
standards and limitsybmeeting the emission standards in section 60.4205(c), operating and
mai ntaining the engine according to manufactu
low sulfur diesel fuel per section 60.4207, installing a-resettable hour meter, anithiting
maintenance and testing hours to 49 hours per year, which complies with the 100 hours per year
limit in section 60.4211(e). The engine is exempt from notification requirements per 60.4214(b).

40 CFR Part 60 Subpart KKKK

Generally Regulation 10ncorporates by reference the provisions of Title 40 CFR Part 60.
However, the District has not sought delegation of the New Source Performance Standard
(NSPS) contained in Subpart KKKK. Subpart KK
Gas T u applientetkiofacility. The gas turbines will comply with all applicable standards

and limits required by these regulations. The applicable emission limitations are summarized
below:

TABLE 18 NEW SOURCE PERFORMANCE STANDARDS FOR COMBINED -CYCLE
GAS TURBINES

Source | Requirement | Emission Limitation Compliance Demonstration

Gas Subpart KKKK | 0.43 Ib NQ/MW-hr, or 2.0 ppm NQas NQ @ 15%Q
Turbines | 860.4320 (NG | 15 ppm NQas NQ @ 15%Q. Permit Limit;
860.4330(S@ | 0.9 Ib SQ/MW:-hr, or
0.06 Ib SGMMBtu maximum 0.00281 Ib SMMBtu Permit
No CO limit in Subpart KKKK Limit
No PM limit in Subpart KKKK

Section 60.4340(b)(1) requires continuous emissions monitors fqr &t@ NQ initial and
annual performance tests are to be Bati9y complying with Section 60.4405 RATA testing.
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Section 60.4365(a) exempts the facility from,S@bnitoring by requiring a contract for natural

gas with 20 grains of sulfur or less per 100 standard cubic feet. The facility will use PUC
regulated natral gas and be conditioned to use natural gas with 1 grain of sulfur or less per 100
standard cubic feet.

Section 60.4375 requires submittal of reports of excess emissions and monitoring of downtime
for all periods of unit operation, including startupulown, and malfunction. The applicant is
expected to maintain adequate records for Subpart KKKK reporting requirements. The gas
turbines will be equipped with continuous emissions monitors fog &l CO and annual
emission test will not be requiredrfBubpart KKKK.

40 CFR 63 Subpart Q

Subpart Q ANational Emi ssion Standards for
Cooling Towerso does not apply to this faci
specifically to IndustrialProcess Cooling Towers that use chromio@sed water treatment
chemicals and are located at major sources of HAP emissions. Oakley Generating Station will
not use chromiunbased water treatment chemicals and is not a major source of HAP emissions,
so Subprt Q does not apply.

40 CFR Part 63 Subpart YYYY

Subpart YYYY contains the National Emission Standards for Hazardous Air Pollutants
(NESHAPs) for Stationary Combustion Turbines. This regulation has been stayed (Federal
Register; April 7, 2004, Volume% Number 67) for a combustion turbine that is a lean premix
gas fired unit or a diffusion flame gas fired unit.

The emissions standards contained in Subpart YYYY have been stayed for natinadgas
combustion turbines per Section 63.6095. If a geexfcombustion turbine were subject to
Subpart YYYY, then it would still need to comply with the Initial Notification requirements in
Section 63.6145.

Subpart YYYY does not apply to the Oakley Generating Station gas turbines since the facility is
not a mgr source of Hazardous Air Pollutants (HAPs). The Oakley Generating Station emits
less than the major HAP thresholds of 10 tons/year of any single HAP, or 25 tons/year of
aggregate HAP. Please note that ammonia, propylene, and sulfuric acid are ngiut\Rsit

to section 112(b) of the Clean Air Act.

40 CFR Part 63 Subpart ZZZZ

Subpart ZZZZ daNational Emi ssi ons Standards
Reciprocating Internal Combusti on EnQfc) the s o
fire pump diesel engine will meet the requirements of this subpart by meeting the requirements
of 40 CFR Part 60 Subpart Il11.
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40 CFR Part 63 Subpart JJJJJJ

Subpart JJJJJJ ANati onal Emi ssi on Standar ds
Institutional Boilerso is proposed and the pub
2010. If the regulation is adopted, the proposed auxiliary boiler at the Oakley Generating Station
would not be subject to this subpart per section 63.11198¢=) i would be a gafired boiler.

40 CFR Part 641 Compliance Assurance Monitoring (CAM)

Requirements for enhanced monitoring may apply to facilities that are required to obtain Part 70
(Title V or Major Facility Review) permits. If so, they wouldpdy at the time of issuance of the
Major Facility Review permit. Although, these requirements would not apply at the completion
of construction, it is prudent to determine at this time if they will apply so that it can be
determined whether the monitoristategy would comply with CAM.

In general, the requirement applies if an emission unit, as defined in Section 64.1, is subject to a
federallyenforceable emission limit for a pollutant, has emissions of the pollutant that are
greater than the major soarthresholds (100 tpy of any regulated air pollutant or 10 tpy of a
HAP) and the emissions of that pollutant are abated by a control device. There are several
exemptions.

In this case, NOx and CO from the gas turbines are controlled by SCR and a C& eathigO
from the auxiliary boiler may be controlled by a CO catalyst.

Monitoring for the NOx limits for the gas turbines is exempt in accordance with 40 CFR
64.2(b)(iii) because the monitoring is subject to the Acid Rain monitoring requirements in 40
CHR 75.

Monitoring for the CO limits for the gas turbines is required since thalprgement potential to
emit of CO for each turbine is greater than 100 tons per year. Each gas turbine will have a
continuous emission monitor for CO.

Monitoring for the @ limits for the auxiliary boiler is not required since the-abatement
potential to emit of CO is less than 100 tons per year.

The estimated potential to emit from each gas turbine is calculated using the following
parameters:

Fuel input: 2150 MMbtu/hr

CO Concentration: 9.0 ppmv (Normal Operation)

Ib-mol CO =28 1b CO

8743 scf flue gas/MMbtu @ 0% O2

386.8 dscf/lbmol

At 9.0 ppm
(9.0 ppmv)(20.95 0)/(20.95- 15) = 31.69 ppmyv, dry @ 0% O2
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(31.69/106)(Ibmol/386.8 dscf)(28 Ib CO/lbmol)(8743 dscf/MM Btw).6201 Ib CO/MMBtu
(2150 MMbtu/hr)(0.0201 Ib CO/MMBtu) = 43.12 Ib CO/hr

At 5390 hours/year of normal operation + 25 cold starts + 275 hot starts + 300 shutdowns

= (5390 hours)(43.12 Ib CO/hr) + (25 cold start)(360 Ib/cold start) + (275 hot start)@6 Ib/
start) + (300 shutdowns)(140 Ib/shutdown)

= 153 TPY COlturbine

The auxiliary boiler may be required to be abated by an oxidation catalyst if the CO limit cannot
be met without abatement. If the oxidation catalyst is neededibatement CO potentito
emit is estimated below.

Fuel input: 50.6 MMbtu/hr

CO Concentration: 50.0 ppmv
Ib-mol CO =28 1b CO

8743 scf flue gas/MMbtu @ 0% O2
386.8 dscf/lbmol

At 50.0 ppm
(50.0 ppmv)(20.95 0)/(20.95- 15) = 176.1 ppmv, dry @ 0% O2

(176.1/106)(Ibmol/386.8scf)(28 o CO/lbmol)(8743 dscf/MM Btu) = 0.1114 Ib CO/MMBtu
(50.6 MMbtu/hr)(0.1114 Io CO/MMBtu) = 5.64 Ib CO/hr

At 4324 hours/year
= (4324 hourlyear)(5.64 Ib CO/hr)
=122 TPY

Since preabatement potential to emit for CO is less than 100 tons pertlieauxiliary boiler is
not subject to CAM.

40 CFR Part 70, State Operating Permit Programs
These requirements are discussed in Section 8.2 under Regulation 2,, Rid¢6 Facility
Review, which implements Part 70.

40 CFR Part 72, Subpart Ai Acid Rain Program

Part 72, Subpart A, establishes general provisions and operating permit program requirements for
sources and affected units under the Acid Rain program, pursuant to Title IV of the Clean Air
Act. The gas turbines are affected units subjetheégorogram in accordance with 40 CFR Part

72, Subpart A, Section 72.6(a)(3)(i).

40 CFR Part 72, Subpart Ci Acid Rain Permit Applications
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Subpart C, section 72.30(b)(2)(ii) requires that the applicant submit a complete Acid Rain Permit
application 24 ranths before the gas turbines commence operation. Pursuant to 40 CFR Part
72.2, Acommence opeuptoonohenchiudés ¢bmbusgs@airol

40 CFR Part 731 Sulfur Dioxide Allowance System

Part 73 establishes the sulfur dioxide allowasgstem for tracking, holding, and transferring
allowances. The applicant will be required to obtain sufficient Swances for each
operating year on March 1st (or February 29th in a leap year) of the following year.

40 CFR Part 751 Continuous Emisson Monitoring

Part 75 contains the continuous emission monitoring requirements for units subject to the Acid
Rain program. The applicant will be required to meet the Part 75 requirements for monitoring,
recordkeeping and reporting of SANCOy, and CQ emissions. The applicant will also need to
meet Part 75 requirement for monitoring, recordkeeping, and reporting volumetric flowrate and
opacity.

40 CFR Part 98

Part 98 Mandatory Greenhouse Gas Reporting, requires certain facilities, including electrical
generation facilities such as Oakley Generating Station, to monitor, keep records of, and report
GHG emissions every March 31 for the previous calendar year.

9.4 Greenhouse Gases

Climate change poses a significant risk to the Bay Area with such impactasuigding sea

levels, reduced runoff from snow pack in the Sierra Nevada, increased air pollution, impacts to
agriculture, increased energy consumption, and adverse changes to sensitive ecosystems. The
generation of electricity from burning natural gasdquces air emissions known as greenhouse
gases (GHGs) in addition to the criteria air pollutants. GHGs are known to contribute to the
war ming of the earthods atmosphere. The®e incl
not NO or NQ, which are ommonly known as NQor oxides of nitrogen), and methane
(unburned natural gas). Also included are sulfur hexafluoridg) (86m transformers, and
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) from refrigeration/chillers. The
proposed Oakley Gerating Station would use evaporative inlet air cooling, which uses water,

and not HFCs or PFCs.

The California Global Warming Solutions Act of 2006 (AB32) requires the California Air
Resources Board (ARB) to adopt a statewide GHG emissions limit equivalére statewide

GHG emissions levels in 1990 to be achieved by 2020. To achieve this, ARB has a mandate to
adopt rules and regulations to achieve the maximum technologically feasible aeffexiste

GHG emission reductions.
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The ARB is expected tadapt early action GHG reduction measures in the near future to reduce
greenhouse gas emissions by 2020. ARB has adopted regulations requiring mandatory GHG
emissions reporting. The facility is expected to report all GHG emissions to meet ARB
requirements

The facility will also be required to report GHG emissions to CARB, the District, and US EPA.
In 2008, the District placed a fee on GHG emissions from large stationary sources of GHGs.

The GHG emissions estimates for Oakley Generating Station are siebow.
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TABLE 19

. OAKLEY GENERATING STATION GHG EMISSION S

Emission Emission Emission GHG Global CO2
Fuel Usage Factor Factor Factor Emissions | Warming equivalents
(kg (9 (9 (metric (metric
(MMBtu/year) | CO2/MMBtu) | CH4/MMBtu) | N2O/MMBtu) | tons/year) Potential tons/year)
Gas
Turbines 35397277
CO2 52.87 1.871E+06 1| 1871454.035
CH4 0.9 3.186E+01 21 669.009
N20 0.1| 3.540E+00 310 1097.316
Auxiliary
Boiler 218606
CO2 52.87 1.156E+04 1 11557.699
CH4 0.9 1.967E01 21 4.132
N20 0.1 2.186E02 310 6.777
Fire Pump
Engine 136
CO2 73.10 9.942E+00 1 9.942
CH4 3.0 4.080E04 21 0.009
N20 0.6 8.160E05 310 0.025
Circuit Total Capacity GHG GHG Global CO2
Breakers of SF6 leak rate Emissions Emissions | Warming equivalents
(metric (metric
(Ibs) (%) (kglyear) tons/year) Potential tons/year)
SF6 200 0.50% 0.454| 4.536E04 23900 10.841
TOTAL GHG Emissions (CO2 equivalent, metric tons/year) 1,884,809.8
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Oakley Generating Station has the potential to emit 1,884,809.8 metric tons efjGi@alents
per year using the ARB Mandatory Reporting Rule calculation methodology.

The Oakley Generating Station combir®ale gas turbines will have a gross éleal
efficiency of 56% at 59°F and a relative humidity of 6896 he Oakley Generating Station will
have a net facility heat rate of 6,752 (HHV) Btu/Kiwat 59°F and a relative humidity of 60%.

On September 29, 2006, Governor Arnold Schwarzeneggeedsimto law Senate Bill 1368
(Perata, Chapter 598, Statutes of 2006). The law limits-termy investments in baseload
generation by the state's utilities to power plants that meet an emissions performance standard
(EPS) jointly established by the Califaa Energy Commission and the California Public
Utilities Commission.

The Energy Commission has designed regulations that, among other things, establish a standard
for baseload generation owned by, or under {@rg contract to publicly owned utilitiesf

1,100 Ibs CQ per megawathour (MWh). A utility must submit a compliance filing with the

CEC upon committing to an investment that is required to meet the Emission Performance
Standard (Compliance Filing).

The applicant has estimated that the progd3akley Generating Station will meet the Emission
Performance Standard of 1,100 Ibs Q@r megawathour (MWh):

At ISO conditions:

624 MW (net)
2102 MMBtu/hr/turbine (HHV) x 2 turbines x 52.87 kg @MMBtu /1000
= 222.27 metric tons Cghr

222.27 méic tons CQ/hr / 624 MW = 0.356 metric tons GIMMWh
0.356 metric tons C&MWh x 2204.6 Ib/metric ton = 784.8 Ib GMMWh

As published in the Federal Register on June 3, 2010, beginning January 2, 2011, only stationary
sources that are major for a redath new source review pollutant that is not a GHG and will
emit or have the potential to emit 75,000 TPY ;@&Qquivalent or more are subject to Prevention
of Significant Deterioration for GHGS.Beginning July 1, 2011, new stationary sources that will
emitor have the potential to emit 100,000 TPY £&uivalent or more are subject to Prevention

%9 seeRadback Energysupplemental Filing Air Quality and Public Health Revised April 7,
2010, Application for Certification for Oakley Generating Station Projatp. Appendix 5 B-

33.

0 SeeRadback Energysupplemental Filing Air Quality and Public Health Revised April 7,
2010, Application for Certification for Oakley Generating Station Projéable 5.11 at p. 5.1

3.

"1 Seed0 CFR Part 52.21(b)(49) ().
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of Significant Deterioration for GHG. Therefore, Oakley Generating Station is not required to
address GHG emissions under the Clean Air Act at this time.

As the led agency under the CE@&guivalent process, the CEC will be required to quantify
and assess GHG emissions from the Oakley Generating Station to evaluate the facility's
compliance with applicable laws, ordinances, regulations and standards, and thealpotenti
impacts and benefits associated with adding Oakley Generating Station to the electricity system.

9.5 Environmental Justice

The District is committed to implementing its permit programs in a manner that is fair and
equitable to all Bay Area residents redjass of age, culture, ethnicity, gender, race,
socioeconomic status, or geographic location in order to protect against the health effects of air
pollution. The District has worked to fulfill this commitment in the current permitting action,
although thes is no legal requirement that the District undertake an environmental justice
analysis for this permitting actidf. Nevertheless, regardless of any applicable legal
requirements, the District considers environmental justice concerns to be sufficigmoltant

to warrant a discussion in this document.

The emissions from the proposed project will not cause or contribute to any significant public
health impacts in the community. As described in detail above, the District has undertaken a
detailed reviev of the potential public health impacts of the emissions authorized under the
proposed permitting action, and has found that they will involve no significant public health
risks. The District has found that the maximum lifetime cancer risk associatethevfiacility is

1.56 in one million, and that the maximum chronic Hazard Index would be 0.0832 and the
maximum acute Hazard Index would be 0.2665. These risk levels are below what the District
considers to be significant. In particular, these risk lexe less than the thresholds of
significance that the Districtés Board of Dir
risk impacts would be significant in the context of a CEQA reviévithe District anticipates

that there will be no signidant impacts due to air emissions related to the Oakley Generating
Station after all of the mitigations required by District Rules and the California Energy
Commission are implemented. The District does not anticipate a significant adverse impact on
any @mmunity due to air emissions from the Oakley Generating Station; therefore, there will be
no significant disparate adverse impact on any Environmental Justice community located near
the facility.

2 The environmental jtice analysis requirements of tfeeleral Executive Order 12898 do not

apply here because the District is not issuing a federal permit, and state requirements for
evaluating environmental justice impacts as part of the overall CEQA environmental review are
handl ed t hr oug heqivident. Q\BtE€ that Title B/Qclvil rights requirements
applicable to agencies that receive federal funds imposeliantiminatory requirements on the
agencyo6s progr ams as a whol e, and do not i
environmental justicanalysis for individual permitting actions.)

3 SeeBAAQMD Air Quality CEQA Threshold of Significance (June 2, 2010), available at:
www.baagmd.gov/~/media/Files/Planning%20and%20Research/CEQA/Adopted%20Thresholds
%20Table 6 _2_10.ashx
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10. Proposed Permit Conditions

The District is proposing thellowing permit conditions to ensure that the project complies with

all applicable District, state, and federal Regulations. The proposed conditions would limit
operational parameters such as fuel use, stack gas emission concentrations, and mass emission
rates. The permit conditions also specify abatement device operation and performance levels. To
aid enforcement efforts, conditions specifying emission monitoring, source testing, and record
keeping requirements are included. Furthermore, pollutant rmassien limits (in units of

Ib/hr) will ensure that daily and annual emission rate limitations are not exceeded.

For the gas turbines and auxiliary boiler, compliance with CO ang IM@tations would be
verified by continuous emission monitors (CEMs) thait be in operation during all turbine
operating modes, including stamp, shutdown, and combustor tuning. Compliance with POC,
SO, and PMg mass emission limits would be verified by source testing.

In addition to permit conditions that apply to steatigte operation of each gas turbine power
train, the District is proposing conditions that govern equipment operation during the initial
commissioning period when the gas turbine power trains will operate without their SCR systems
and/or oxidation catalys in place. Commissioning activities include, but are not limited to, the
testing of the gas turbines and adjustment of control systems. Parts 1 through 10 of the proposed
permit conditions for the combineaxycle gas turbines apply to this commissionirgiqd and

are intended to minimize emissions during the commissioning period.
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Proposed Oakley Generating Station Permit Conditions

Definitions:

Hour:
Clock Hour:
Calendar Day:

Year:
Rolling 3-hour period:

Heat Input:
Firing Hours:

MMBtu:
Gas Turbine Cold Starttp

Gas Turbine Hot/Warm Start
up

Gas Turbine Shutdown:

Gas Turbine Combustor
Tuning:

Any continuous 6éminute period
Any continuous 6dminute period beginning on the hour

Any continuous 24our period beginning at 12:00 midnight
0000hours

Any consecutive twelvenonth period of time

Any consecutive threelock hour period, not including staup
or shutdown periods

All heat inputs refer to the heat input at the higher heating \
(HHV) of the fuel, in BTU/scf

Period of time during which fuel is flowing to a unit, measu
in hours

million British thermal units

A gas trbine startup that occurs more than 48 hours after ¢
turbine shutdown, and is limited in time to the lesser of (i)
first 90 minutes of continuous fuel flow to the Gas Turbine &
fuel flow is initiated or (ii) the period of time from Gas Turbi
fuel flow initiation until the Gas Turbine achieves the first
two consecutive CEM data points in compliance with
emission concentration limits of Parts 16(b) and 16(d)

A gas turbine startup that occurs within 48 hoafsa gas
turbine shutdown, and is limited in time to the lesser of (i)
first 30 minutes of continuous fuel flow to the Gas Turbine &
fuel flow is initiated or (ii) the period of time from Gas Turbi
fuel flow initiation until the Gas Turbine a@hies the first of
two consecutive CEM data points in compliance with
emission concentration limits of Parts 16(b) and 16(d)

The lesser of the 3Minute period immediately prior to tF
termination of fuel flow to the Gas Turbine the period of
time from nonacompliance with any requirement listed in Pe
16(b) and 16(d) until termination of fuel flow to the G
Turbine

The period of time, not to exce@doperating hours per tunin
event, in which tsting, adjustment, tuning, and calibrati
operations are performed, as recommended by the gas tt
manufacturer, to ensure safe and reliable ststatg operation
and to minimize NQand CO emissions.
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Specified PAHs:

Corrected Concentration:

Commissioning Activities:

Commissioning Period:

Precursor Organic
Compounds (POCs)

CEC CPM:

OGS:

Owner/operator:

Total Particulate Matter:

The polycyclic aromatic hydrodaons listed below shall b
considered to be Specified PAHs for these permit conditi
Any emission limits for Specified PAHs refer to the sum of
emissions for all six of the following compounds:

Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Dibenzo[a,h]anthracene
Indeno[1,2,3cd]pyrene

The concentration of any pollutant (generally NCGCO, or
NH3) corrected to a standard stack gas oxygen concentr:
For emission points-B, the exhaust of Gakurbine (S1), and
P-2, the exhaust of Gas Turbine-2§ the standard stack g
oxygen concentration is 15%,®y volume on a dry basis. F
emission point B8, the exhaust of Auxiliary Boiler ¢S), the
standard stack gas oxygen concentration is 3%y®olume on
a dry basis.

All testing, adjustment, tuning, and calibration activit
recommended by the equipment manufacturers and the
construction contractor to ensure safe and reliable stetathy
operation of the gas thines, heat recovery steam generat
steam turbine, and associated electrical delivery systems ¢
the commissioning period

The Commissioning Period shall commence when
mechanical, electrical, and control systems are iestadind
individual system staip has been completed, or when a
turbine is first fired, whichever occurs first. TI
Commissioning Period shall terminate when the plant
completed performance and emissions testing.

Any compound of carbon, excluding methane, ethane, ce
monoxide, carbon dioxide, carbonic acid, metallic carbide
carbonates, and ammonium carbonate

California Energy Commission Compliance Program Manag
Oakley Generating Station

The owner/operator of Oakley Generating Station

The sum of all filterable and all condensable particulate mai
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GE 7FA Combined-Cycle Gas Turbines

Applicability:

Parts 1 through 10 of this condition shallyapply during the commissioning period as defined
above. Unless otherwise indicated, Parts 11 through 30 of this condition shall apply after the
commissioning period has ended.

Conditions for the Commissioning Period for GE 7FA Gas Turbines (4 and S2)

1.

The owner/operator shall minimize emissions of carbon monoxide and nitrogen oxides from
S-1 and S2 Gas Turbines to the maximum extent possible during the commissioning period.
(Basis: BACT, Regulation 2, Rule 2, Section 409)

At the earliest feasible oppanity in accordance with the recommendations of the
equipment manufacturers and the construction contractor, the owner/operator shall tune the
S1 and S2 Gas Turbines combustors to minimize the emissions of carbon monoxide and
nitrogen oxides. (Basis:ACT, Regulation 2, Rule 2, Section 409)

At the earliest feasible opportunity in accordance with the recommendations of the
equipment manufacturers and the construction contractor, the owner/operator shall install,
adjust, and operate theAand A4 Oxidaton Catalysts and A and A3 SCR Systems to
minimize the emissions of carbon monoxide and nitrogen oxides frdmai®l S2 Gas
Turbines. (Basis: BACT, Regulation 2, Rule 2, Section 409)

The owner/operator shall submit a plan to the District Engineeringibn and the CEC

CPM at least four weeks prior to first firing ofiSand S2 Gas Turbines describing the
procedures to be followed during the commissioning of the gas turbines. The plan shall
include a description of each commissioning activity, theegated duration of each activity

in hours, and the purpose of the activity. The activities described shall include, but not be
limited to, the tuning of the Drizow-NOx combustors, the installation and operation of the
required emission control systemnibe installation, calibration, and testing of the CO and
NOyx continuous emission monitors, and any activities requiring the firing of the Gas
Turbines (S1 and S2) without abatement by their respective oxidation catalysts and/or SCR
Systems. The owner/ogaor shall not fire any of the Gas Turbinesl(8r S2) sooner than

28 days after the District receives the commissioning plan. (Basis: Regulation 2, Rule 2,
Section 419)

During the commissioning period, the owner/operator shall demonstrate complighce wi
Parts 7, 8and9 through the use of properly operated and maintained continuous emission
monitors and data recorders for the following parameters and emission concentrations:

firing hours

fuel flow rates

stack gas nitrogen oxide emission concentrations
stack gas carbon monoxide emission concentrations
stack gas oxygen concentrations

The monitored parameters shall be recorded at least once every 15 minutes (excluding
normal calibration periods or when the monitored source is not in operation) for the Gas
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Turbines (81 and S2). The owner/operator shall use Distidgiproved methods to calculate

heat input rates, nitrogen dioxide mass emission rates, carbon monoxide mass emission rates,
and NG and CO emission concentrations, summarized for each clock dalreach
calendar day. The owner/operator shall retain records on site for at least 5 years from the date
of entry and make such records available to District personnel upon request. (Basis:
Regulation 2, Rule 2, Section 419)

6. The owner/operator shall imdk calibrate, and operate the Distragiproved continuous
monitors specified in Part 5 prior to first firing of the Gas Turbine% édd S2). After first
firing of the turbines, the owner/operator shall adjust the detection range of these continuous
emission monitors as necessary to accurately measure the resulting range of COxand NO
emission concentrations. The instruments shall operate at all times of operatibrantls
2 including starup, shutdown, upset, and malfunction, except as allowe8A4QMD
Regulation 1522, BAAQMD Manual of Procedures, Volume V. If necessary to comply
with this requirement, the owner/operator shall install -dgpan monitors. The type,
specifications, and location of these monitors shall be subject to Distrietwawd approval.
(Basis: Regulation 2, Rule 2, Sectih9)

7. The owner/operator shall not firelSand S2 Gas Turbine without abatement of nitrogen
oxide emissions by the corresponding SCR Systeinafnd A3 and/or abatement of carbon
monoxide emissions bihe corresponding Oxidation Catalyst2Aand A4 for more than a
combined total of 831 hours during the commissioning period. Such operation of any Gas
Turbine (S1, S2) without abatement shall be limited to discrete commissioning activities
that can ont be properly executed without the SCR system and/or oxidation catalyst in
place. Upon completion of these activities, the owner/operator shall provide written notice to
the District Engineering and Enforcement Divisions and the unused balance of theng31 f
hours without abatement shall expire. (Basis: BACT, Regulation 2, Rule 2, Section 409)

8. The total mass emissions of nitrogen oxides, carbon monoxide, precursor organic
compounds, PM, and sulfur dioxide that are emitted by the Gas Turbinek, gdS-2)
during the commissioning period shall accrue towards the consecutive -twehth
emission limitations specified iRart 43 (Basis: Regulation 2, Rule 2, Section 409)

9. The owner/ operator shall not operate the Gas Turbindsaf® S2) in a manner sth that
the pollutant emissions from each gas turbine will exceed the following limits during the
commissioning period. These emission limits shall include emissions resulting from the start
up and shutdown of the Gas Turbines1(SS2). (Basis: BACT, Regjation 2, Rule 2,
Section 409)

NOx (as NQ) 2,380.8 pounds per calendar day 148.7 pounds per hour
CO 13,303 pounds per calendar day 700 pounds per hour

10.Within 90 operating days after first fire of each Gas Turbine, the owner/operator shall
conduct Distict- and CECGapproved source tests for that Gas Turbine to determine
compliance with the emission limitations specified in Part 17. The source tests shall
determine NQ, CO, and POC emissions during staptand shutdown of the gas turbines.
The POC emisens shall be analyzed for methane and ethane to account for the presence of
unburned natural gas. The source test shall include a minimum of threepstartl three
shutdown periods. Thirty working days before the execution of the source tests, the
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ownervoperator shall submit to the District and the CEC Compliance Program Manager
(CPM) a detailed source test plan designed to satisfy the requirements of this Part. The
District and the CEC CPM will notify the owner/operator of any necessary modifications to
the plan within 20 working days of receipt of the plan; otherwise, the plan shall be deemed
approved. The owner/operator shall incorporate the District and CEC CPM comments into
the test plan. The owner/operator shall notify the District and the CEC GfPivi seven (7)
working days prior to the planned source testing date. The owner/operator shall submit the
source test results to the District and the CEC CPM within 60 days of the source testing date.
(Basis: Regulation 2, Rule 2, Sectiyh9)

Conditions for the GE 7FA Combined-Cycle Gas Turbines (S1 and S2)

11.The owner/operator shall fire the Gas Turbined &d S2) exclusively on PUC regulated
natural gas with a maximum sulfur content of 1 grain per 100 standard cubic feet. To
demonstrate complianeth this limit, the operator of-3 and S2 shall sample and analyze
the gas from each supply source at least monthly to determine the sulfur content of the gas.
PG&E monthly sulfur data may be used provided that such data can be demonstrated to be
repregntative of the gas delivered to the OGS. (Basis: BACT fore®@ PMy)

12.The owner/operator shall not operate the units such that the heat input rate to each Gas
Turbine (S1 and $2) exceeds 2,150 MMBtu (HHV) per hour. (Basis: BACT for,iO

13.The owner/opeator shall not operate the units such that the heat input rate to each Gas
Turbine (S1 and $2) exceeds 51,600 MMBtu (HHV) per day. (Basis: Cumulative Increase
for PMyg)

14.The owner/operator shall not operate the units such that the combined cumulatimguteat
rate for the Gas Turbines-(ISand S2) exceeds 35,397,277 MMBtu (HHV) per year. (Basis:
Offsets)

15.The owner/operator shall ensure that each Gas Turbide $2) is abated by the properly
operated and properly maintained Selective Catalytic Renlu¢BCR) System A or A-3
and Oxidation Catalyst SystemZ\or A-4 whenever fuel is combusted at those sources and
the corresponding SCR catalyst bed-JAor A-3) has reached minimum operating
temperature. (Basis: BACT for NOPOC and CO)

16.The owner/opetar shall ensure that the Gas Turbinesl($&2) comply with the following
limits. The limits in this part do not apply during a gas turbine -sgrtcombustor tuning
operation or shutdown. (Basis: BACT and Regulation 2, Rule 5)

a) Nitrogen oxide mass emissis (calculated as Nfpat each exhaust pointP
and R2 (exhaust point for -8 and S2 Gas Turbine after abatement bylA
and A3 SCR System) shall not exceed 15.52 pounds per hour, averaged over
any khour period(Basis: Cumulative Increase for ND

b) The nitrogen oxide emission concentration at each exhaust paiing P2
shall not exceed 2.0 ppmv, on a dry basis, corrected to 15%v€raged over
any khour period. (Basis: BACT for N
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C)

d)

f)

Carbon monoxide mass emissions at each exhaust pairsing P2 shall not
exceed 9.45 pounds per hour, averaged over ahgufl period. (Basis:
Cumulative Increase for CO)

The carbon monoxide emission concentration at each exhaust gbendPP
2 shall not exceed 2.0 ppmv, on a dry basis, corrected to 1b&vedaed
over any thour period. (Basis: BACT for CO)

Ammonia (NH) emission concentrations at each exhaust poibtafd P2

shall not exceed 5 ppmv, on a dry basis, corrected to 15%veraged over
any rolling 3hour period. This ammonia emission concemdratshall be
verified by the continuous recording of the ammonia injection rate to each
SCR System Al and A3. The correlation between the gas turbine heat input
rates, A1 and A3 SCR System ammonia injection rates, and corresponding
ammonia emission ceentration at emission pointssIPand P2 shall be
determined in accordance with Part 25 or a District approved alternative
method.(Basis: Regulation 2, Rule 5)

Precursor organic compound (POC) mass emissions (gsatkEach exhaust
point R1 and P2 shdl not exceed 2.71 pounds per hour. (Basis: Cumulative
Increase for POC)

17.The owner/operator shall ensure that the regulated air pollutant mass emission rates from
each of the Gas Turbines-{$ and S2) during a startip or shutdown does not exceed the
limits established below. (Basis: BACT Limit for N&teadyState Operation)

Maximum . .
o Maximum Maximum
Emissions . . —
. Maximum | Emissions . Emissions
During an o . Maximum .
Emissions | During an o During an
Hot/Warm Hour Emissions
- Per Hour Hour
Pollutant | Startup | Containing - Per o
Cold Containing Containing
(Ib/startup) a Shutdown
Startup a Cold a
Hot/Warm (Ib/shutdown)
(Ib/startup) | Startup Shutdown
Startup (Ib/hr) (Ib/hr)
(Ib/hr)
NOx (as 22.3 33.9 96.3 99.9 39.3 46.8
NO,)
CcO 85.2 92.2 360.2 362.4 140.2 144.7
POC (as | 311 331 67.1 67.7 17.1 18.4
CH,)

18.The owner/operator shall not perform combustor tuning on each Gas Turblner(S2)
more than twice in any consecutive 12 month period. Each tuning event shall not exceed
6 hours. Combustor tuninghall only be performed on ongas turbine per day. The
owner/operator shall notify the District no later than 7 days prior to combustor tuning
activity. The emissions during combustor tuning from each gas turbine shall not exceed the
hourly limits established beloywand shall not exceehourly limits established by the District
based on emissions data obtained during the first tuning event for each .turbimee
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owner/operator shall measuand recordmass emissions of NOx and CO using the
continuous emission monitors during tuningThe owner/operator shall measure POC
emissions during the first tuning after the first turbimes been commissionedsing a
District-approved source test method.he owner/operator shatlubmit the record othe
NOx, CO, and POCemissions during the firguining event after thérst turbine has been
commissionedo the District within 60 days after the first tuning eveiithe District shall
establishmass emissions lingtfor the future tuning eventsased on this test data and shall
notify the owner/opeator of these limits (Basis:BACT, Offsets, Cumulative Increase)

Pollutant Em'S(SlgmrS)lelt
NOx (as NQ) 9%
co 360
POC (as Ch) 67

19.The owner/operator shall not allow total emissions from each Gas Turbiheo(S2),
including emissions genated during gas turbine stamps, and shutdowns to exceed the
following limits during any calendar day (except for days during which combustor tuning
events occur, which are subject to Part 20 below):

a) 488 pounds of NQ(as NQ) per day (Basis: Cumulatie Increase)
b) 715 pounds of CO per day (Basis: Cumulative Increase)
c) 146 pounds of POC (as G}iper day (Basis: Cumulative Increase)

20.The owner/operator shall not allow total emissions from each Gas Turbibeo(S$2),
including emissions generated durigas turbine staiips, shutdowns, and combustor tuning
events to exceed the following limits during any calendar day on which a tuning event
occurs:

a) 971 pounds of NQ (as NQ) per day (Basis: Cumulative Increase)
b) 2818pounds of CO per day (Basis: Cumutive Increase)
c) 531 pounds of POC (as GlHper day (Basis: Cumulative Increase)

21.The owner/operator shall not allow the maximum projected annual toxic air contaminant
emissions (per Part 24) from the Gas Turbine§,(S2) combined to exceed the following

limits:
Formaldehyde 16,636.1 pounds per year
Benzene 462.9 pounds per year

Specified polycyclic aromatic hydrocarbons (PA#SY pounds per year
unless the following requirement is satisfied:

The owner/operator shall perform a health riskeasment to determine the total facility risk
using the emission rates determined by source testing and the most current Bay Area Air
Quality Management District approved procedures and unit risk factors in effect at the time
of the analysis. The owner/agor shall submit the risk analysis to the District and the CEC
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CPM within 60 days of the source test date. The owner/operator may request that the District
and the CEC CPM revise the carcinogenic compound emission limits specified above. If the
owner/opeator demonstrates to the satisfaction of the APCO that these revised emission
limits will not result in a significant cancer risk, the District and the CEC CPM may, at their
discretion, adjust the carcinogenic compound emission limits listed above. :(Basis
Regulation2, Ruleb)

22.The owner/operator shall demonstrate compliance with Parts 12 through 14, 16(a) through
16(d), 17 (NQ, and CO limits), 18 (N@and CO limits), 19(a), 19(b), 20(a), 20(d3(a)
and43(b) by using properly operated and maintainedtiooous monitors (during all hours
of operation including gas turbine stag, combustor tuning, and shutdown periods). If
necessary to comply with this requirement, the owner/operator shall instalsmhral
monitors. The owner/operator shall monitor &ll of the following parameters and record
each parameter at least every 15 minutes (excluding normal calibration periods):

a) Firing Hours and Fuel Flow Rates for each of the following sourcésar®l S2

b) Oxygen (Q) concentration, Nitrogen Oxides (NP concentration, and carbon
monoxide (CO) concentration at exhaust poinfsdéhd P2

c) Ammonia injection rate at-A and A2 SCR Systems

The owner/operator shall use the parameters measured above and District approved
calculation methods to calculate and mectine following parameters for each gas turbine (S
1 and $2):

d) Corrected NQ concentration and corrected CO concentration, averaged for each
clock hour

e) Corrected NQ concentration and corrected CO concentration, averaged for each
calendar day

The owner/oprator shall use the parameters measured above and Edpproved
calculation methods to calculate and record the following parameters for each gas turbine (S
1 and $2) and totaled for 8 and S2:

f) For each rolling three hour period, the heat inp& rMMBtu (HHV) per hour

g) For each calendar day, the average hourly heat input rate in MMBtu (HHV) per hour
and total daily heat input rate in MMBtu (HHV) per day

h) For each consecutive twelve month period, the total heat input rate in MMBtu (HHV)
per year

i) For each clock hour, the NOmass emission rate (as BGand CO mass emissions
rate in pounds per hour

J) For each calendar day, the N@®ass emission rate (as B)@nd CO mass emissions
rate in pounds per day

k) For each consecutive 4onth period, the monthliNOx (as NQ) and CO mass
emissions rates in pounds per month and annugl&h@ CO mass emissions rates in
pounds per year and tons per year

(Basis: 1520.1, 99-501, BACT, Offsets, NSPS, Cumulative Increase)
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23.To demonstrate compliance with Parts 16(8(c), 20(c), and 4&) the owner/operator shall
calculate and record on a daily basis, the precursor organic compound (POC) mass emissions
from each power train. The owner/operator shall use the actual heat input rates measured
pursuant to Part 22, actuab& Turbine stastip times, actual Gas Turbine shutdown times,
and CEC and Distrieapproved emission factors developed pursuant to source testing under
Part 26 to calculate these emissions. The owner/operator shall present the calculated
emissions in theollowing format:

a) For each calendar day, POC mass emissions, summarized for each gas turbine and S
1 and S2 combined

b) For each consecutive 48onth period, the cumulative total POC mass emissions for
each gas turbine and1Sand S2 combined.

(Basis: Offset, Cumulative Increase)

24.To demonstrate compliance with Part 21, the owner/operator shall calculate and record on an
annual basis the maximum projected annual emissions of: Formaldehyde, Benzene, and
Specified PAHs. The owner/operator shall calculate theimman projected annual
emissions using the combined maximum annual heat input rate of 35,397,277 MMBtu/year
for S-1 and S2 combined and the highest emission factor (pounds of pollutant per MMBtu of
heat input) determined by the most recent of any soesteof the Sl or S2 Gas Turbines.
If the highest emission factor for a given pollutant occurs during minHheanh turbine
operation, a reduced annual heat input rate may be utilized to calculate the maximum
projected annual emissions to reflect the redulseat input rates during gas turbine aigrt
and minimuraload operation. The reduced annual heat input rate shall be subject to District
review and approval. (Basis: Regulation 2, Rule 5)

25.Within 90 operating days of first fire of each of the OGS GE tRAs, the owner/operator
shall conduct a Distrieapproved source test on each corresponding exhaust pbiot P2
to determine the corrected ammonia @g\Emission concentration to determine compliance
with Part 16(e). The source test shall deterrtingecorrelation between the heat input rates of
the gas turbine, A or A-3 SCR System ammonia injection rate, and the corresponding NH
emission concentration at emission poirt Br R2. The source test shall be conducted over
the expected operating i@ of the turbine (including, but not limited to, minimum and full
load modes) to establish the range of ammonia injection rates necessary to achieve NO
emission reductions while maintaining ammonia slip levels. The owner/operator shall repeat
the sourceesting on an annual basis thereafter. Ongoing compliance with Part 16(e) shall be
demonstrated through calculations of corrected ammonia concentrations based upon the
source test correlation and continuous records of ammonia injection rate. The owagyfoper
shall submit the source test results to the District and the CEC CPM within 60 days of
conducting the tests. (Basis: Regulation 2, Rule 5)

26.Within 90 operating days of first fire of each of the OGS GE 7FA units and, at a minimum,
on an annual basis tleafter, the owner/operator shall conduct a Disapmproved source
test on exhaust pointsPand P2 while each Gas Turbine is operating at maximum load to
determine compliance with Parts 16(a), 16(b), 16(c), 16(d), 16(f), and to establish the
emissiondactors to be used to demonstrate compliance with B3(d$ and43(e); and while
each Gas Turbine is operating at minimum load to determine compliance with Parts 16(c)
and 16(d); and to verify the accuracy of the continuous emission monitors requirad in
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22. The owner/operator shall test for (as a minimum each year): water content, stack gas flow
rate, oxygen concentration, precursor organic compound concentration and mass emissions,
nitrogen oxide concentration and mass emissions (a8, d&bon maoxide concentration

and mass emissions, sulfur dioxide concentration and mass emissions, methane, ethane, and
PMjo emissions including condensable particulate matter. The owner/operator may conduct
source tests of individual compounds listed in this paparately. The owner/operator shall
submit the source test results to the District and the CEC CPM within 60 days of conducting
the tests. The owner/operator may perform up to four tests per year fof BMissions
including condensable particulate neat{Basis: BACT, OffsetsCumulative Increage

27.The owner/ operator shal/l obtain approval f o
Source Test Section and the CEC CPM prior to conducting any tests. The owner/operator
shall comply with all applicdb testing requirements for continuous emission monitors as
specified in Volume V of the Districtods Mai
notify the Districtdés Source Test Section a
protocols and projeetl test dates at least 7 days prior to the testing date(s). As indicated
above, the Owner/Operator shall measure the contribution of condensable PM (back half) to
any measurement of the total particulate matter or;oP®missions. However, the
Owner/Operatomay propose alternative measuring techniques to measure condensable PM
such as the use of a dilution tunnel or other appropriate method used to captirelseeni
organic compounds. The owner/operator shall submit the source test results to tiaé Distri
and the CEC CPM within 60 days of conducting the tests. (Basis: BACT, Regulation 2,
Rule2, Section 419)

28.Within 90 operating days of first fire of the second of the OGS GE 7FA gas turbines and on a
biennial basis (once every two years) thereafter, threedoperator shall conduct a District
approved source test on one of the following exhaust poititerfR2 while the Gas Turbine
is operating at maximum allowable operating rates to demonstrate compliance with Part 21.
The owner/operator shall also téisé gas turbine while it is operating at minimum load. If
three consecutive biennial source tests demonstrate that the annual emission rates calculated
pursuant to Part 24 for any of the compounds are less than 50% of the levels listed in Part 21,
then the owner/operator may discontinue future testing for that pollutant. (Basis: Regulation
2, Rule 5)

29.Within 90 days of stastip of each of the OGS GE 7FA gas turbines and on an annual basis
thereafter, the owner/operator shall conduct a Disapgiroved sotce test on one of the two
exhaust points 2 or R2 while the gas turbine is operating at maximum heat input rate to
demonstrate compliance with the total sulfuric acid mist emission rate f@and S2 of 6.3
tons per year. The owner/operator shall fes (as a minimum) S§ SG;, and HSO,, and
the sulfur content of the fuel. The owner/operator shall submit the source test results to the
District and the CEC CPM within 60 days of conducting the tests. (Basis: Regulation 2, Rule
5)

30.The owner/operatashall ensure that the stack height of emission poiritsaRd P2 is each
at least 155.5 feet above grade level at the stack base. (Basis: Regulation 2, Rule 5)
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Auxiliary Boiler (S -3)

31.The owner/ operator shal/l S u b mssibns guaranteésdoc t ur e 1

NOy and CO for the Auxiliary Boiler (8) to the District Engineering Division and the CEC
CPM at least four weeks prior to first firing of Auxiliary Boiler-83. (Basis: Regulation 2,
Rule 2, Section 419)

32.If Oxidation Catalyst (A5) is required, the owner/operator shall install, adjust, and operate
the A5 Oxidation Catalyst at the earliest feasible opportunity, in accordance with the
recommendations of the equipment manufacturers and the construction contractor, to
minimize the emisions of carbon monoxide from3&Auxiliary Boiler. (Basis: Regulation 2,
Rule 2, Section 419)

33.The heat input rate to the Auxiliary Boiler-8 shall not exceed 50.6 MMBtu per hour,
averaged over any rollingt3ur period. (Basis: Cumulative Increase)

34.The heat input rate to the Auxiliary Boiler-83 shall not exceed 218,606 MMBtu per year.
(Basis: Cumulative Increase)

35.The owner/operator of the Auxiliary Boiler& shall meet all of the requirements listed in
below.

a) Nitrogen oxide emissions at3 (the exhaust point for the Auxiliary Boiler)
shall not exceed 9.8 pounds per day, calculated as (B@sis: Regulation-2
1-403)

b) Carbon monoxide emissions at3Pshall not exceed 9.8 pounds per day.
(Basis: Regulation-2-403)

c) POC emissions at-B shall notexceed 2.8 pounds per day. (Basis: Regulation
2-1-403)

36.The owner/operator shall demonstrate compliance with Parts 35(a), 35(3@)dand
43(b) by using properly operated and maintained continuous monitors (during all hours of
operation including aukary boiler starup, tuning, and shutdown periods). The
owner/operator shall monitor for all of the following parameters and record each parameter at
least every 15 minutes (excluding normal calibration periods):

a) Firing Hours and Fuel Flow Rates

b) Oxygen (O;) concentration, Nitrogen Oxides (NP concentration, and carbon
monoxide (CO) concentration at exhaust pok3 P

The owner/operator shall use the parameters measured above and District approved
calculation methods to calculate and record the folloygagmeters for the Auxiliary Boiler
(S3):
c) Corrected NQ concentration and corrected CO concentration, averaged for each
clock hour

d) Corrected NQ concentration and corrected CO concentration, averaged for each
calendar day

98

Preliminary Determination of Compliance, October 2010
Oakley Generating Station



The owner/operator shall use thmarameters measured above and Disapgroved
calculation methods to calculate and record the following parameters for Auxiliary Boiler
(S3):

e) For each rolling three hour period, the heat input rate in MMBtu (HHV) per hour

f) For each calendar day, the eage hourly heat input rate in MMBtu (HHV) per hour
and total daily heat input rate in MMBtu (HHV) per day

g) For each consecutive twelve month period, the total heat input rate in MMBtu (HHV)
per year

h) For each clock hour, the NOnass emission rate (as B@nd CO mass emissions
rate in pounds per hour

i) For each calendar day, the N@ass emission rate (as B@nd CO mass emissions
rate in pounds per day

]) For each consecutive 4onth period, the monthly NO(as NQ) and CO mass
emissions rates in pounds peromth and annual NO(as NQ) and CO mass
emissions rates in pounds per year and tons per year

(Basis: 1520.1, 97-307, BACT, Offsets, Cumulative Increase)

37.To demonstrate compliance with Part 35(c) the owner/operator shall calculate and record on
a daily basis, the precursor organic compound (POC) mass emissions from the auxiliary
boiler. The owner/operator shall use the actual heat input rates measured pursuant to Part 36,
and CEC and Distrieapproved emission factors developed pursuant to source tagtieq
Part 38 to calculate these emissions. The owner/operator shall present the calculated
emissions in the following format:

a) For each calendar day, POC mass emissions, summarize@for S

b) For each consecutive 48onth period, the cumulative total POC ma&snissions for
S3.

(Basis: Offsets, Cumulative Increase)

38.Within 90 operating days after first fire of Auxiliary Boiler-@), the owner/operator shall
conduct a Districapproved source test on exhaust poir8 ®hile the auxiliary boiler is
operating atmaximum load to determine emission factors for POCyPd SQ. The
owner/operator shall test for (as a minimum): water content, stack gas flow rate, oxygen
concentration, precursor organic compound concentration and mass emissions, nitrogen
oxide conentration and mass emissions (as;N©arbon monoxide concentration and mass
emissions, sulfur dioxide concentration and mass emissions, methane, ethane,;gnd PM
emissions including condensable particulate matter. Thirty working days before the
executiom of the source tests, the owner/operator shall submit to the District and the CEC
Compliance Program Manager (CPM) a detailed source test plan designed to satisfy the
requirements of this Part. The District and the CEC CPM will notify the owner/opefator o
any necessary modifications to the plan within 20 working days of receipt of the plan;
otherwise, the plan shall be deemed approved. The owner/operator shall incorporate the
District and CEC CPM comments into the test plan. The owner/operator shayl thetif
District and the CEC CPM within seven (7) working days prior to the planned source testing
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date. The owner/operator shall submit the source test results to the District and the CEC CPM
within 60 days of the source testing date. (Basis: RegulatiBal2,2, Sectiod19)

Conditions for the Fire Pump Diesel Engine (S!)

39.The owner/operator shall fire the Fire Pump Diesel Enginé) (&clusively on diesel fuel
having a sulfur content no greater than 0.0015% by weight. (Regulation 2, Rule 5,
Cumulativelncrease, "Stationary Diesel Engine ATCM", CA Code of Regulations, Title 17,
Section 93115.5(a))

40.The owner/operator shall operate the Fire Pump Diesel Engide 8 no more than 49
hours per year for the purpose of reliability testing and -emergency operation.
(Regulation 2, Rule 5, Cumulative Increase, "Stationary Diesel Engine ATCM", CA Code of
Regulations, Title 17, Section 93115.6(a)(4)(A))

41.The owner/operator shall operate the Fire Pump Diesel Engid¢ ¢8ly when a non
resettable totalizing houmeter (with a minimum display capability of 9,999 hours) is
installed, operated and properly maintained. (Basis: BAAQMD Regulatk@i53D,
"Stationary Diesel Engine ATCM", CA Code of Regulations, Title 17, Section
93115.10(e)(1))

42.The owner/operator sHahaintain the following monthly records for Fire Pump Enging)S
in a Districtapproved log for at least 5 years.

Hours of operation for reliabilityelated activities (maintenance and testing).
Hours of operation for emission testing to show compliavite emission limits.
Hours of operation for emergency use.

For each emergency, the nature of the emergency condition.

® 2 0o T 9o

Fuel usage.

Log entries shall be retained -site, either at a central location or at the engine's location,
and made immediately avdile to the District staff upon request. (Basis: BAAQMD
Regulation 98-530, "Stationary Diesel Engine ATCM", CA Code of Regulations, Title 17,
Section 93115.10(g))

Conditions for the Combined-Cycle Gas Turbines (S1 and S2), Auxiliary Boiler (S-3), and
Fire Pump Engine ($4)

43.The owner/operator shall not allow total combined emissions from the Gas TurbihesdS
S-2), including emissions generated during gas turbine -@psit combustor tuning,
shutdowns, and malfunctions, the auxiliary boiler3$ including emissions generated
during auxiliary boiler stastips, tuneups, shutdowns, and malfunctions, and the fire pump
diesel engine (&), including noremergency and emergency operation, to exceed the
following limits during any consecutive twehmonth geriod:

a) 98.78 tons of NQ(as NQ) (Basis: Offsets)
b) 98.82 tons of CO (Basis: Cumulative Increase)
c) 29.49 tons of POC (as GH (Basis: Offsets)
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d) 63.78 tons of Plyy (Basis: Cumulative Increase)
e) 12.55 tons of S© (Basis: Cumulative Increase)
Conpliance with the limits in this part shall be determined using the following procedures:

Emissions of Py and SQ from each gas turbine shall be calculated by multiplying turbine

fuel usage times an emission factor determined by source testing of tine wohducted in
accordance with Part 26. The emission factor for each turbine shall be based on the average
of the emissions rates observed during the 4 most recent source tests on that turbine (or, prior
to the completion of 4 source tests on a turbamethe average of the emission rates observed
during all source tests on the turbine).

Emissions of PMy, SO,, and POCfrom the auxiliary boiler shall be calculated by
multiplying auxiliary boiler fuel usage times an emission factor determined by destog
of the auxiliary boiler conduatiein accordance with Part 38.

The owner/operator shall calculate emissions from the fire pump diesel engine from the
hours of operation recorded in Pa2tahd the following emission factors:

NOy: 2.62 g/hphr
CO: 0.67 g/hphr

POC: 0.14 g/hhr
PM: 0.119 g/hghr
SO 0.004 g/hghr

44.To demonstrate compliance wiltart 43 the owner/operator shall record the total emissions
for each consecutive I2onth period. The owner/operator shall calculate emissions of each
pollutant listed inPart 43a) through (e) from the gas turbines, auxiliary boiler, and fire pump
diesel engine for each calendar month using the calculation procedures estabiFdred i
and shall calculate annual emissions to determine compliaiticehe limits listed inPart
43(a) through (e) by summing the monthly totals for the previous 12 months. (Basis:
Regulation 2, Rule 2, Section 419)

45.The owner/operator shall submit all reports (including, but not limited to monthly CEM
reports, monitor akdown reports, emission excess reports, equipment breakdown reports,
etc.) as required by District Rules or Regulations and in accordance with all procedures and
time limits specified in the Rule, Regulation, Manual of Procedures, or Enforcement Division
Policies & Procedures Manual. (Basis: Regulation 2, Rule 1, Section 403)

46.The owner/operator shall maintain all records and reports on site for a minimum of 5 years.
These records shall include but are not limited to: continuous monitoring records (firing
hours, fuel flows, emission rates, monitor excesses, breakdowns, etc.), source test and
analytical records, natural gas sulfur content analysis results, emission calculation records,
records of plant upsets and related incidents. The owner/operator skallathrecords and
reports available to District and the CEC CPM staff upon request. (Basis: Regulation 2, Rule
1, Section 403, Regulation 2, Rule 6, Section 501)

47.The owner/operator shall notify the District and the CEC CPM of any violations of these
permt conditions. Notification shall be submitted in a timely manner, in accordance with all
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applicable District Rules, Regulations, and the Manual of Procedures. Notwithstanding the
notification and reporting requirements given in any District Rule, Reguolatr the Manual

of Procedures, the owner/operator shall submit written notification (facsimile is acceptable)
to the Enforcement Division within 96 hours of the violation of any permit condition. (Basis:
Regulation 2, Rule 1, Section 403)

48.The owner/opetar shall provide adequate stack sampling ports and platforms to enable the
performance of source testing. The location and configuration of the stack sampling ports
shall comply with the District Manual of Procedures, Volume IV, Source Test Policy and
Praocedures, and shall be subject to BAAQMD review and approval, except that the facility
shall provide four sampling ports that are at least 6 inches in diameter in the same plane of
each gas turbine stack-(P R2). (Basis: Regulation 1, Section 501)

49.Within 180 days of the issuance of the Authority to Construct for the OGS, the
owner/operator shall contact the BAAQMD Technical Services Division regarding
requirements for the continuous emission monitors, sampling ports, platforms, and source
tests required o Parts 10, 25, 26, 28, 29, 38, and 39. The owner/operator shall conduct all
source testing and monitoring in accordance with the District approved procedures. (Basis:
Regulation 1, Section 501)

50.The owner/operator shall ensure that the OGS complies wihcdimtinuous emission
monitoring requirements of 40 CFR Part 75. (Basis: Regulation 2, Rule 7)
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11. Preliminary Determination

The APCO has made a preliminary determination that the profioskley Generating Station
power plant, which is composed of thermitted sources listed below, complies with all
applicable District, state and federal air quality rules and regulations. The following sources will
be subject to the permit conditions and BACT and offset requirements discussed previously.

S1 Gas Turbne Generator #1, GE Frame 7FA, Natural -Gmsd, 213 MW, 2150
MMBtu/hr (HHV) maximum rated capacityith high-efficiency inlet air filter abated by
A-1 Selective Catalytic Reduction System (SCR) ar2i @xidation Catalyst

S2 Gas Turbine Generator #2,EGFrame 7FA, Natural Gdsred, 213 MW, 2150
MMBtu/hr (HHV) maximum rated capacityith high-efficiency inlet air filter abated by
A-3 Selective Catalytic Reduction System (SCR) arntl @xidation Catalyst

S-3  Auxiliary Boiler, Natural Gad-ired, 50.6 MMBu/hr (HHV) maximum rated capacity
(abated by A5 Oxidation Catalyst if required)

S4  Fire Pump Diesel Engine, Clarke JW&HFADS80, 400 hp, 2.78 MMBtu/hr maximum
rated heat input

S5 Evaporative Fluid Cooler,-8ell, 5,880 gallons per minute (Exempt fr@rstrict Permit
requirements per Regulation 2, Rule 1, Section 128.4)

S6  Oil-Water Separator, 120 gallons per hour (Exempt from District Permit requirements per
Regulation 2, Rule 1, Section 103 and Regulation 8, Rule 8, Section 113)

This document is diject to the public notice, public comment, and public inspection
requirements of District Regulations22405 and 22-406. Accordingly, a notice inviting written
public comment will be published in a newspaper of general circulation in the area of the
proposed Oakley Generating Station and mailed to certain entities. The public inspection and
comment period will be at least 30 days in duration and will start the date of such publication.
Written comments on this document should be directed to:

KathleenTruesdell

Air Quality Engineer II

Bay Area Air Quality Management District
939 Ellis Street

San Francisco CA 94109
ktruesdell@baagmd.gov
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12. Glossary of Acronyms

AAQS Ambient Air Quality Standard
ARB Air Resaurce Board
BTU British Thermal Unit
BAAQMD Bay Area Air Quality Management District
BACT Best Available Control Technology
Cal ISO California Independent System Operator
CAISO California Independent System Operator
CARB California Air Resources Bodr
CEC California Energy Commission
CEM Continuous Emission Monitor
CEQA California Environmental Quality Act
CO Carbon Monoxide
CO, Carbon Dioxide
CPUC California Public Utilities Commission
CTG Combustion Turbine Generator
EO/APCO Executive OfficetAir Pollution Control Officer
EPA Environmental Protection Agency
ERC Emission Reduction Credit
FDOC Final Determination of Compliance
FSNL Full Speed No Load
GE General Electric Company
GHG Greenhouse Gases
GT Gas Turbine
MW Megawatt
NH3 Ammonia
N> Nitrogen
NO Nitric Oxide
NO, Nitrogen Dioxide
NOx Nitrogen Oxides
NSR New Source Review
Oz Oxygen
OGS Oakley Generating Station
LAER Lowest Achievable Emissions Rate
LLC Limited Liability Company
MMBtu Million Btu
NAAQS National Ambient Air Quality Stadtard
PAH Polycyclic Aromatic Hydrocarbon
PDOC Preliminary Determination of Compliance
PG&E Pacific Gas & Electric Company
PMig Particulate Matter less than 10 Microns in Diameter
PM_ 5 Particulate Matter less than 2.5 Microns in Diameter
POC PrecursoOrganic Compounds
ppmvd Parts Per Million by Volume, Dry
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PSD
PUC
RACT
RATA
SCAQMD
SNCR
SCR
SJVAPCD
SO

SO

TAC
TBACT
U.S. EPA
VOC

Prevention of Significant Deterioration

Public Utilities Commission

Reasonably Available Control Technology
Relative Accuracy Test Audit

South Coast Air Quality Mamggment District
Selective Norcatalytic Reduction

Selective Catalytic Reduction

San Joaquin Valley Air Pollution Control District
Sulfur Dioxide

Sulfur Oxides

Toxic Air Contaminant

Toxics Best Available Conttd@echnology

United States Environmental Protection Agency
Volatile Organic Compounds
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Appendix A

Emission Calculations
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The following physical constants and standard conditions were utilized to derive the-criteria
pollutant emissioractors used to estimate and verify criteria pollutant and toxic air contaminant
emissions submitted in the permit application. The criteria emission calculations were prepared
by the applicantdéds consultant andcthlaswrfidlas ed
these values using the calculations shown below. For the toxic air contaminants the District
revised the calculation submitted by the applicant.

standard temperature
standard pressute
molar volume:
ambient oxygen concentration:
dry flue gas factdr
natural gas higher heating value:

70°F

14.7 psia

386.8 dscf/lbmol
20.95%

8743 dscf/MM Btu
1020 Btu/dscf

BAAQMD standard conditions per Regulation 1, Section 228.

F-factor is based upon the assumption of complete stoichiometnbustion of natural gas.

In effect, it is assumed that all excess air present before combustion is emitted in the exhaust
gas stream. Value shown reflects the typical composition and heat content ofgrsditiey

natural gas in San Francisco bay area.

Table A1 summarizes the regulated air pollutant emission factors that were used to calculate
mass emission rates for the gas turbines. All units are pounds per million Btu of natdiraidgas
based upon the high heating value (HHV). All emission factare after abatement by
applicable control equipment.

TABLE A-1
CONTROLLED REGULATED AIR POLLUTANT EMISSI ON FACTORS FOR
GAS TURBINES AND HRSGS

Source
Combined-Cycle
PR Gas Turbine

Ib/MM Btu ¢ | Ib/hr ©
Nitrogen Oxides (as N{' 0.00722 15.52
Carbon Monoxid® 0.004395 9.45
Precursor Organic Compounds 0.00126 2.71
Particulate Matter (PM) 0.0036 7.74
Sulfur Dioxide 0.00281 6.0
Sulfur Dioxide (Annual Average) 0.00070 15

based upon stack concentration of 2.0 ppmvd 015% Q that refects the use of dry IO, combustors at
the CTG and abatement by the Selective Catalytic Reduction Systems with ammonia injection.

based upon the permit condition emission limit of 2.0 ppmvd CO @ 15#ta®reflects abatement by oxidation
catalysts.

¢ based upon firing rate of 2150 MMBtu/hour (100% Load, 34°F)
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REGULATED AIRPOLLUTANTS

NITROGEN OXIDE EMISS ION FACTORS

The NQ, emissions from the combinaycle gas turbines during normal operation will be 2.0
ppmv, dry @ 15% @ This concentration isonverted to a mass emission factor as follows:

(2.0 ppmvd)(20.95 0)/(20.95- 15) = 7.04 ppmv NQ dry @ 0% Q

(7.04/16)(1 Ibmol/386.8 dscf)(46 Ib NgIbmol)(8743 dscf/MM Btu)

=0.00732 Ib NQ/MM Btu

Calculations shown below are based on emissioadtors submitted by the applicant.

The NQ(as NQ) mass emission rate based upon the maximum firing rate of the cortlyiried
gas turbine is calculated as follows:

(0.00722 Ib/MM Btu)(2150 MM Btu/hr) £5.52 Ib NQ(as NOy)/hr
CARBON MONOXIDE EMISSION F ACTORS

The CO emissions from the combiregtle gas turbines during normal operation will be 2.0
ppmv, dry @ 15% @ This concentration is converted to a mass emission factor as follows:

(2.0 ppmv)(20.95 0)/(20.95- 15) = 7.04 ppmv, dry @ 0%0

(7.0410°)(Ibmol/386.8 dscf)(28 Ib CO/Ibmol)(8743 dscf/MM Btu)

=0.00446 Ib CO/MM Btu

Calculations shown below are based on emission factors submitted by the applicant.

The CO maximum mass emission rate based upon the maximum firing rate of the cembined
cycle gas turbine is calculated as follows:

(0.004395 1b/MM Btu)(2150 MM Btu/hr) 9.45 Ib CO/hr
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PRECURSOR ORGANIC COMPOUND (POC) EMISSION FACTORS

The POC emissions from the combirgeatle gas turbines during normal operation will be 1.0
ppmv, dry @ 15% @ This concentration is converted to a mass emission factor as follows:

(2.0 ppmv)(20.95 0)/(20.95- 15) = 3.52 ppmv, dry @ 0%0

(3.52/1(53)(Ibmol/386.8 dscf)(16 Ib Cilbmol)(8743 dscf/MM Btu)
=0.00127 Ib POC/MMBLtu
Calculations shown below are bsed on emission factors submitted by the applicant.

The POC mass emission rate based upon the maximum firing rate of the conyuleedas
turbine is calculated as follows:

(0.00126 Ib/MMBtu)(2150 MMBtu/hr) 2.71 Ib POC/hr
PARTICULATE MATTER (PM 1) EMISSION FACTORS

The District has determined the BACT technology for the combayeté gas turbines
corresponds to a Pemission rate of 0.0036 Ib per MMBtu.

The PM mass emission rate based upon the maximum firing rate of the comyredias
turbire is calculated as follows:

(0.0036 Ib/MMBtu)(2150 MMBtu/hr) 7.741b PM/hr
(0.0036 Ib/MMBLtu)(35,397,277 MMBtu/year)/(2,000 Ib/tonk3.715 TPYPM/year

SULFUR DIOXIDE EMISSION FACTORS

The SQ emission factor is based upon annual average naturaliijiascontent of 0.25 grains
per 100 scf and a higher heating value of 1020 Btu/scf.

The sulfur emission factor is calculated as follows:
SO Ib/hr

Natural Gas 1 grains of S/100 scf for Maximum Hourly

SO, = (1 gr S/100 scf)(Ib S/7000 gr)(1/1020 BTU/§Efx 10E6 Btu/MMBtu)(64 Ib S@32 Ib S)
= 0.00280 Ib/MMBtu

Natural Gas 0.25 grains of S/100 scf for Annual Average

SO, = (0.25 gr/100 scf)(Ib/7000 gr)(1/1020 BTU/scf)(1 x 10E6 Btu/MMBtu)(64 Ib/SDIb S)
= 0.00070 Ib/MMBtu
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Calculations shown below ardased on emission factors submitted by the applicant.

Max Hourly SO

The corresponding S@mission rate for the combinegcle gas turbine firing:
(0.00281 Ib S@MM Btu)(2150 MM Btu/hr) = 6.0 Ib/hr

Annual Average S©

The corresponding S@missiomnrate for the combinedycle gas turbine firing:

(0.00070 Ib S@MM Btu)(2150 MM Btu/hr) = 1.5 Ib/hr
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GE estimates for startups and shutdowns are summarized beRadbgack Energy

.
' RADBACK
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