TRC

'CPV Pierce Power Generating Facility
Application for Air Permit
i Document ID: CPV-PI

|
. Florida Department of Environmental Protection
Division of Air Resources Management

I

|

{ Prepared for:
| CPV Pierce, Ltd.
|

Prepared by:

TRC Environmental Corporation
Windsor, Connecticut

April 2001

) - s



Department of
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Jeb Bush
Governor

April 20, 2001

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch
Preconstruction/HAP Section
U.S. EPA, Region 4

61 Forsyth Street

Atlanta, Georgia 30303

RE: Facility ID No. 1050349-001-AC, PSD-FL-319
CPV Pierce Power Generating Facility

Dear Mr. Worley:

David B. Struhs
- Secretary

Enclosed for your review and comment is an application for CPV Pierce, Ltd. to

construct and operate a new electric power generating plant in Polk County, Florida.

Your comments may be forwarded to my attention at the letterhead address or
faxed to the Bureau of Air Regulation at 850/922-6979. If you have any questions,

please contact Teresa Heron, review engineer, at 850/921-9529.

Sincerely,
Al Linero, P.E.

Administrator
New Source Review Section

AAL/pa
Enclosure

cc: Teresa'Heron

“More Protection, Less Process™

Ponted on recycled paper.



RECEIVED

APR 18 2001

BUREAU OF AIR REGULATION

CPV Pierce Power Generating Facility
Application for Air Permit
Document ID: CPV-PI

Florida Department of Environmental

Protection
Division of Air Resources Management

Prepared For:
CPV Pierce, Ltd.

Prepared By:

TRC Environmental Corporation
5 Waterside Crossing
Windsor, Connecticut

April 2001




TABLE OF CONTENTS

Section Page
1.0 INTRODUCTION . ...ciciitirersssmsersssssssssssssssssssnssnssnsssassesssssnsanssnstnsssssssssssstassasess sasorsasssnes 1-1
2.0 PROJECT DESCRIPTION ....coomvevreerverrnmnncsnssssenas ‘ 2-1
2.1 Site DESCHIPHON . .ocveeeie ittt ettt e e st 2-1
2.2 Equipment Description... ..ottt s 2-1
2.2.1 Combined-Cycle Combustion Turbine Generator ...........cocoevienirniainrirneeneeneene 2-2
222 Heat Recovery Steam GENETator .......oiveieiieiiiiiiiinee et e 2-3
223 Emission Control Equipment........ Fererereeeeeateseatieaaet e e s assan s sraa e s e nrnenananeesernnna et 2-3
224 COOINE TOWETS ...cuceieiieiiiiiiiiie sttt na i st s 2-4
225 Proposed FUEl USE........covirriiiciiiiiniinise sttt e s 2-5
2.3 Project Physical Layout and Design.........coovoeiiiiiiiiiricniinsn e 2-5
24 Equipment OPeration .......cocoiiiiiiieenessiinisnnse e bttt 2-6
2.5 - Construction Schedule..........ccoovvirriiniiiniis reerrrerer e errtetbaeeaas 2-8
3.0 APPLICABLE REGULATORY REQUIREMENTS ......coveemremrieniscrsssnsssssssascsnsaes 31
3.1  Ambient Air Quality Standards. ..o 3-2
3.2  Non-attainment New Source RevIew ... 3-4
33 Prevention of Significant Deterioration (PSD) ..., 3-4
34 New Source Performance Standards (INSPS) ... 3-5
3.5  National Emission Standards for Hazardous Air Pollutants ....................... PR 3-6
3.6 ACIA RN PIOZTAM ....cooviiiiiiieici et sses e e s e ses st 3-7
3.7 Operating Permit ......cconieiiimiiiici ettt s 3-7
3.8  Risk Management Plan (RMP) ..o 3-8
3.9  Florida Air Permit ApplCAtiON ....o..eooiiiiiiiiiiinee e ettt 3-8
4.0  ASSESSMENT OF IMPACTS ...uorerrierninriiinsesisnisssesssssssssssssssssssisssssssssassssassssos 4-1
4.1 Emission and Stack Parameters ...........cc.ovveee et e eeee e 4-1
4.2  Good Engineering Practice (GEP) Stack Height Calculation ..........c.ccccocceenie. e 4-4
43  Land Use Determination ..........ccocecueeirerrerisrcoe ittt riaesresns e vasaensssseansansresaces 4-5
4.4  Background Air QUality .......cococoriiiiiiiiiinir e 4-5
4.5  Meteorological Data.........cccoovivreriiiiicistirre st b s st 4-8
4.6 RECEPIOTS ..uei et r e bt ae e e ab e b b aab ek st et et e s s s s aan e ns e san e sa e 48
47 Modeling APPIOACH.....coci it s 4-9
4.8  Predicted Impacts............... e, S ettt en e aenne 4-10
4.8.1 SUlfur DIOXIAE (SO2) e i oeeiiiieecitieeeerae e e e s ee s ne s eer e sseee e s s eensne s sesnessaras 4-10
48.2 Nitrogen Dioxide (NOgz) ....coieeiriiiiiiiniiininin i 4-11
483 Carbon MonoXide (COY ..o oo eeeeiereeeeeteaseteeeeaetn st eaesseress e rretrnannes 4-11
484 . Particulate Matter (PM o) ...coeeevrennnns erereeerietean s e et rieresreereenes 4-11
49  Class I Area ANAlYSEs ..ot e ea e 4-12
49.1  PSD Class I INCIEMENLS.... oo ool el .....4-13
492 Regional Haze ... e 4-14
493 MOdel SeleCtion....c.ooiiiei et e s 4-14

Project No. 31325-0020-00000 i




494 CALPUFF MOGEINE . ..cccivieieieiete ettt evs s s 4-15

4.9.4. 1 MetEOTOIOZY ....oviiiieieei ettt et et rn e nea 4-16
8.9.4.2  RECEPIOTS ....coiiiiiiieiiie et a et ettt e ae e b aeaseneae s ererssees s s eenes 4-16
4.9.4.3 Source Emissions and Dispersion Characteristics ........ccccceooeioeiivviveinecsereenns 4-16
4.9.5 CALPUFF Level I Modeling Procedures...........c.occooviiimenieeeerieeceeceeene 4-17
4.9.5.1  CALPOST ProCessing......ccccceeoeiimiririunresirnseniesiresesssesssresessesessesesessssesssasensens 4-18
49.6 PSD Class I Increment Modeling Results ..o, 4-18
49.7 Regional Haze Modeling Results..........cccooviiiiiiiiiceer e 4-19
4.10  Summary of Project IMPacts ......c.ocveiveiirineie ettt b et en e 4-20
5.0 CONTROL TECHNOLOGY ANALYSIS ...ccoccvnmncsrnecinanes 5-1
5.1  Applicability of Control Technology Requirements..............c.ccoocvvvvririresriercsrce e 5-1
5.1.1 PSD Contaminants Subject To BACT Under PSD Review............ccooovvvvennnee.. 5-2
5.1.2 Non-Attainment Pollutants Subject To LAER...........cooviirineiececice, 5-2
5.2 Approach Used in BACT AnNalysis .......oooueeiieoieriieeiiiee ettt e see s e 5-2
5.2.1 Identification of Technically Feasible Control Options...........ccccocvoveeieereceenn, 5-3
5.2.2 Economic (Cost-Effectiveness) Analysis..........ccoveeeeiienicoieciceee e 5-3
523 Energy Impact AnalysiS .......cocooieiiiiirieeeiriresteneen ettt 5-5
524 Environmental Impact Analysis........c.coeveeveineiinnenceseeseeeesee e s 5-5
525 BACT Proposal ..ot st 5-6
53  BACT Analysis for Carbon MOROXIde ........ooeeeiereiiireiiciiceeeiete e 5-6
531 Identification of Technically Feasible Control Options............ccccocveeeeevrvecenennne, 5-6
53.2 Environmental Impacts of Technically Feasible CO Controls............c.cuou.co....... 5-7
533 Energy Impact of Oxidation Catalyst.........cccoocveieiiiiiiniiccce e 5-8
534 Economic Impact of Oxidation Catalyst .......c..ccocooivvrivirvverieeiee e 5-8
5.35 BACT Proposal ...ttt 5-9
54  BACT Analysis for Sulfur DioXide.........ccoccoooiiiiiiiiii e 5-9
3.5  BACT Analysis for Particulate Matter...........ooco oo 5-10
5.5.1 CombuStion TUIDINE . ...c.ooi e eeeee e s e e e 5-10
5.5.2 Cooling and Waste Water TOWETS ...c.vovviiieciitiiccerees et e s e 5-10
5.6 “ BACT Analysis for Nitrogen OXides...........co.ovvivmiveeomeeerseeeeoreeeereeeeeee e 5-11
5.6.1 Identification of Technically Feasible Control Options.............cccccoocoivn, 5-12
5.6.2 Environmental Impacts of a SCR Control System............cc....ccocooevnvnvvennnnn 5-13
563 Energy Impacts of a SCR Control SyStem ........ccoveveviivieicniiiiceicrisiieeeeeen 5-14
564 Economic Impact of SCR Control System.........ccccooiveiiiiiiiiceees e 5-15
5.6.5 BACT Proposal ...t e 5-16
5.7 BACT SUMMATY.......ooiiiiiir ettt et ee e aes 5-16
APPENDICES

Air Permit Application Forms
Engineering Drawings

Air Pollutant Emissions

Air Quality Modeling

Control Technology Review

Mmoo O wp»

Project No. 31325-0020-00000 i



LIST OF FIGURES Page

Figure 1-1 Illustration of CPV Pierce Site LOCAtion.......ccoiveimiriiiiicni i 1-2
Figure 1-2 Location of CPV Pierce Property Boundary and Fence line.........coocovennnnin, 1-3
Figure 4-1 Land Use Analysis —3 KmRadius ... 4-6
LIST OF TABLES
Table 3-1 New Power Generation Equipment Criteria Pollutant Emissions CPV Pierce........ 3-2
Table 3-2 Ambient Air Quality Standards and Thresholds ..o 33
Table 3-3  PSD Significant Emissions Increase Level and CPV Pierce Project, Net Emission

Rates (Pursuant to 40 CFR 52.21 (b) {23) (1)) coccevmrreirecrenesnicrinceneseese e seeenneen 3-5
Table 4-1 Stack Exhaust Parameters CPV Pierce Project ..o, 4-2
Table 4-2 Power Generation Equipment Projected Criteria Pollutant Emissions for the CPV

PIErCE PIOJECE .ecveveenieicreccrc it e ea e e ea e 4-3
Table 4-3  Air Quality Monitoring Stations ...t 4-7
Table 4-4  Existing Air Quality ..ot 4-7
Table 4-5 PSD Class I Increments and Significance Levels in ug/m® ........ooooiiriienrceenne, 4-13
Table 4-6  Gas Turbine Particle Size Distribution............c., 4-18
Table 4-7 Maximum Predicted Concentrations at Chassahowitzka NWR........................ 4-19
Table 4-8  Background Extinction Data and Relative Humidity Factors

for Chassahowitzka NWR ...t nens 4-20
Table 4-9 CPV Pierce Project Summary of Applicable Limits and Predicted Impacts ......... 4-22
Table 5-1 Energy Impacts of SCR Controls...........ocoooiii et 5-15

Table 5-2 Summary of Proposed BACT Limits for the CPV Pierce Project ........................ 5-17

Project No. 31325-0020-00000 v




Section 1

Introduction



1.0 INFTRODUCTION

The purpose of this document is to provide the regulatory forms and technical information
required to secure approval pursuant to Florida environmental regulations for construction and

* operation of a new electric power generation facility.

CPV Pierce, Ltd. (CPV) is proposing to construct a power generation facility capable of
generating a nominal net electrical output of approximately 245 megawatts (MW). The proposed
facility, referred to as the CPV Pierce Power Generating Facility (The Facility or Project), will
be located in Polk County. The proposed Facility will be sited on a leased parcel of land
currently owned by IMC Phosphates Company (IMC). The size of the leased parcel is
approximately 75 acres. The Project equipment will be contained within a fenced portion of the
parcel expected to be approximately 13 acres. The location of the site is shown on a USGS
topographical map of the area given as Figure 1-1. An illustration of the proposed site showing

the approximate Project boundary and fenced portion is presented as Figure 1-2.

CPV is proposing to install an electrical generating unit consisting of a combined-cycle
generating system. The combined-cycle system will be comprised of an energy efficient
combustion turbine (CT), a heat recovery steam generator (HRSG) and a steam turbine. The gas
turbine will provide approximately 170 MW of electrical power. The HRSG recovers otherwise
lost heat from the gas turbine exhaust and provides steam energy to drive the steam turbine to
provide a controlled maximum 74.9 MW of electric energy. The new power generation
equipment will be designed to meet federal Best Available Control Technology (BACT)
standards, as appropriate, for emissions control. The new power generation Facility includes a
1'75-foot stack, a 5 cell cooling tower and a water treatment system that will result in zero waste

water discharge.

The following sections of this document will provide the requisite information describing the
proposed Project. Section 2.0 provides a detailed description of the proposed Facility. Section
3.0 describes the applicability of specific regulatory requirements to the CPV Project. Section
4.0 documents the air quality modeling study conducted to demonstrate compliance with ambient

air quality standards and increments. Section 5.0 presents the emissions control technology

Project No. 31325-0020-00000 i1-1
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. assessment. The application forms are contained in Appendix A. Other appendices provide
drawings, technical specifications, and data supporting the studies conducted to demonstrate
compliance with applicable regulatory requirements.
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@ |Mc IMC Phosphates Company

P.O. Box 2000
Mulberry, Florida 33860-1100
863.428.2500

April 11, 2001

Authorization for Proposed Power Plant in the Pebbledale area, Polk County by
Competitive Power Ventures

The undersigned hereby certifies that as an Authorized Representative of IMC
PHOSPHATES COMPANY, owner of the seventy-three (73) acres within Parcel Nos.:
243031000000012010 and 243030000000021040, that the IMC PHOSPHATES
COMPANY is authorizing CPV Pierce, Limited to apply for necessary State and
Federal permits for a proposed power plant on the above described property.

IMC PHOSPHATES COMPANY, by
IMC PHOSPHATES MP, INC., its

Managing General Partner %/
Richard Krakowski / W

Authorized Representative (Typed) Authorized Répresentative (Signature)

Vice President, General Manager Operations,

Phosphates & Feed

Officer of IMC Phosphates MP, Inc. Boci\ 1b 200!
TITLE DATE '

STATE OF FLORIDA
COUNTY OF POLK

The foregoing instrument was acknowledged before me this \La;'tbday of

Roril , 2001, by Kichogd Wgarowski on behalf of IMC

PHOSPHATES COMPANY, who is personally known by me. or has produced
as identification.

OFFICIAL NOTARY SEAL D Wi ), it

DIANE W SMITH

; OMMESSION NUMBER Notary Public
N 2 ¢ cC648238 Name of Notary Public DIANE W. SMITH
" Q My COMMISSION EXPIRES My Commission Expires

W MAY 18 2001 |
ITOoCumentsiLtr-authorization-041101.doc




Section 2

Project Description



2.0 PROJECT DESCRIPTION

CPV proposes to construct a power generation facility in Polk County using state-of-the-art
combined-cycle power generation technology and air pollution control systems. The major
components of the Project include a combustion turbine generator, one heat recovery steam
generator, one steam turbine, and state-of-the-art air pollution controls. Natural gas will be used
as the primary source of fuel. To enhance overall reliability, the proposed system will also be
capable of burning very low sulfur content distillate oil as backup fuel for up to an equivalent of

30 days at full load each year.
2.1 Site Description

The CPV power generation facility will be located in southwestern Polk County, Florida. CPV
identified a tract of land owned by IMC that will be secured for the Project. The Project parcel is
approximately 75 acres in size. The Project equipment will be contained within a fenced portion
of the parcel with an area of approximately 13 acres. Figures 1-1 and 1-2 illustrate the proposed

Project location.
2.2 Equipment Description

To ma;(imize efficiency and energy conservation, the proposed Project will include both
combustion and steam cycles. In the combustion cycle, the combustion turbine will fire natural
gas as its primary fuel to produce approximately 170 MW. The system will also have a steam
cycle system consisting of a HRSG and stcam turbine generator. This system provides

exceptional efficiency by employing the HRSG to recover otherwise lost heat from the gas

- turbine exhaust and using it to create steam and drive the steam turbine generator to produce an

additional maximum 74.9 MW. The steam that exhausts from the steam turbine generator is

cooled and condensed for re-use in the steam cycle.

Project No. 31325-0020-00000 2.1




The combined-cycle technology design achieves an operational efficiency on a unit of energy
output per unit of energy input basis greater than operational efficiency for peaker type simple-

cycle system or older power plants.
Ancillary equipment for the Project will include:

e  One diesel fired 250 hp fire water pump,
e  One 500 kW emergency generator for safe shutdown, and

e Cooling Towers
A description of each major Project component is provided below.

2.2.1 Combined-Cycle Combustion Turbine Generator

The Project will use an advanced natural gas and distillate oil fired combustion turbine generator.
The combustion turbine generator to be supplied by General Electric (GE) will be equipped with

GE'’s two-stage, lean pre-mix dry low-nitrogen oxides (NO,) combustor.

The nominal 170 MW turbine generator is GE’s Model 7241FA. Basic elements include a
compressor, a dry low NO, combustor, a power turbine, and a generator. Within the combustor,
injectéd fuel (in this case, natural gas or distillate oil) mixes with compressed air from the
compressor and bumns, producing hot exhaust that drives the shaft-mounted turbine blades.
Some of the rotational energy of the shaft compresses the incoming combustion air. The greater

portion of the shaft’s rotational energy drives the generator to produce the nominal 170 MW.

The power produced by the combustion turbine generator decreases as the ambient temperature
rises. This is because the density of the air decreases with increasing temperature. Because the
turbine section produces power based on mass flow, increases in ambient air temperature result
in a decrease in ambient air density that reduces the mass flow rate available for power
generation by the turbine. In the proposed unit, power augmentation will be employed to

minimize the effect of decreasing output with increasing temperature.
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During warmer ambient temperatures, the combustion turbine is power augmented to make-up
electrical output that is lost due to the increasing temperatures. Power augmentation involves
using steam generated in the HRSG. The steam is injected into the turbine section of the
combustion turbine generator. The injected steam increases the density of the air entering the
turbine, thereby increasing power output. Power augmentation can only be used, however, when

the ambient air temperature is above 59°F.

2.2.2 Heat Recovery Steam Generator

Exhaust gases leaving the combustion turbine retain considerable recoverable heat energy. The
HRSG transfers the heat from this high temperature exhaust gas (about 1,100°F) to water in
order to generate useful steam for additional generating capacity. The temperature of the exhaust

gas leaving the HRSG is approximately 190°F when firing natural gas.

The major sections of the HRSG include a super heater, an evaporator, and an economizer. The
HRSG will not include duct bumers and it will not be supplementally fired. Other HRSG
components include a Selective Catalytic Reduction (SCR) NO, control system (with associated

ammonia injection and control systems) and an exhaust stack.

2.2.3 Emission Control Equipment

The exhaust flow from the combustion turbine will pass through an SCR system before venting
through a 175-foot stack. This stack height has been designed to provide sufficient emission
dispersion while minimizing the potential for aerodynamic downwash of stack emissions, and
limiting the effect upon visual aesthetics. The SCR control system will be capable of reducing
NO, emissions to 3.5 (ppmvd @15% O,) when firing natural gas and 10 ppmvd @15% O; when
firing distillate oil. The ammonia slip will be limited to 5 ppmvd @ 15% O..

Project No. 31325-0020-00000 2-3



2.2.4 Cooling Towers

Wet cooling towers are employed to cool and condense steam in combined-cycle électric
generation facilities. The cooling tower reduces the temperature of cooling water by air-water
contact. The Facility will include a five-cell mechanical draft cooling tower to cool the
steam/water from the HRSG.

Water flows down through each cooling tower cell while air flows upward. Some of the cooling
water evaporates and exits with the air as water vapor. The surface area of the water is increased
as it flows or trickles through the fill section, which optimizes the heat transfer capability prior to
it being collected in a basin at the bottom of the tower. Airflow, induced through the tower by
fans, passes upward‘through the fill section, where heat transfers from the water and a small
fraction of the water evaporates, thus cooling the remaining water. The cooled water, which is
collected in the basin, is then re-circulated back to the condenser. All of this occurs in a
continuous fashion. A small percentage of the water is trapped in the air as small droplets.
These entrained water droplets are referred to as cooling tower drift. Most of the water trapped
in the air is removed using high-efficiency drift eliminators. However, some droplets remain

airbome and are released with the plume exiting the tower.

The water that is lost through the tower to the atmosphere must be replaced. In addition, as
water is evaporated from t'he system, the dissolved solids concentration of the water remaining in
circulation increases. To prevent dissolved solids from reaching levels where they would collect
as scale on the exposed surfaces of the tower and condenser, some of the basin water is
continuously bled off from the system. This is known as cooling tower blowdown. As with the
evaporative losses, this blowdown must be replaced. The flow required to compensate for

evaporative and blowdown losses are known as cooling tower makeup.

Air quality impacts are expected from the mechanical draft cooling tower system due to the
dissolved solids contained in the cooling tower drift, even when high efficiency drift eliminators
are employed to limit the quantity of droplets in the plume. The cooling tower will be designed

to achieve a drift rate of 0.0005 percent of the circulating water flow rate, which represents the
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state of the art in drift elimination technology. Some of the solids (particulate matter) are less
than 10 microns in size and constitute PM,, emissions. These cooling tower emissions will be in

addition to combustion emissions associated with the proposed Project stacks.

The proposed Facility design includes a zero liquid discharge system from the cooling tower
process. Cooling tower blow-down will be processed through a separate waste water tower.
This tower is similar in design and operates as the 5-cell cooling tower and will also be a source
of particulate emissions. These emissions have been calculated based on expected system design

and are included in the Facility evaluations.

2.2.5 Proposed Fuel Use

The equipment will be designed to generate electricity and steam using natural gas as the
primary fuel source. During periods of natural gas interruption or when market conditions
warrant, very low sulfur (0.05 percent) distillate oil will be used. The annual quantity of
distillate oil use is limited to the equivalent of 100 percent load operation for no more than 30
days, i.e. 720 hours. The distiilate oil will be delivered to the site by truck, and stored in an

above ground tank.

2.3 Project Physical Layout and Design

The new equipment associated with the Project will occupy an approximate l3-acre area
footprint on the approximately 75-acre site. A Site plan illustrating the Facility arrangement is

contained in Appendix B.

Power Generation Equipment: The electrical generating equipment, including the gas turbine,
steam turbine, HRSG and associated mechanical and electrical equipment will be located

outdoors.

Support Buildings: There will be several small ancillary buildings as shown on the site plan in
Appendix B, including a combination administration/warehouse building, a combination electric

room/control room, a cooling tower electric room, water treatment area and a pump house.
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Security: All operational areas of the site will be enclosed by a security fence. The electrical
switchyard and the gas metering area will each be separately fenced. There will be one main

plant entrance with a gate adjacent to the administration buiiding.

Storage Tanks: Several storage tanks will be constructed, all of which will be above ground and
will meet all applicable Florida Department of Environmental Protection (FDEP) standards. One
distillate oil storage tank with a capacity of 975,000 gallons will be installed. The tank will have
double-wall construction with leak detection. Two water storage tanks will also be constructed:
one 1.0 million gallon de-mineralized water tank and one 0.5 million gallon raw firewater
storage tank. A 12,000-gallon aqueous ammonia storage tank will be constructed for the
nitrogen oxide emission control system. A concrete containment dike will be built around this

tank. Finally, a 20,000-gallon neutralizer tank will be installed.
2.4 Equipment Operation

The proposed design consists of a combined-cycle power generating unit based on a GE 7FA
utilizing a single PG7241 (FA) combustion turbine (CT), a 3-pressure heat recovery steam
generator (HRSG) and a steam turbine generator (STG) designed in conjunction with the HRSG
steam conditions. The steam turbine generator output will be limited to less than 75 MW,
Control of STG output will be monitored and controlled via an automatic digital control system
(DCS) tg ensure the 75 MW output limit is not exceeded. A number of control options have

been investigated and the most probable are described below.

When ambient temperature is at 59 degrees Fahrenheit (°F) or greater, excess steam generated in
the HRSG can be extracted from the HRSG, bypassing the steam turbine, and injected into the
CT. This mode of operation is referred to as power augmentation. Since there is a limit on the
quantity of steam that may be injected into the CT, it may be necessary to further reduce steam

flow to the STG to limit output or to reduce steam turbine output by other means.
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Bypass of a portion of heat exchange surface in the HRSG can be an effective method of
reducing steam production by reducing the heat recovered from the combustion turbine flue gas.
The proposed design will make use of a low temperature economizer bypass to limit steam
production by allowing more of the heat generated by the combustion turbine to be discharged to

the atmosphere with the flue gas. This will limit STG output.

In many cases, application of both of these control modes will reduce steam output of the turbine
to the required quantity. If additional reduction in STG output is required, raising the STG
discharge pressure by raising the condenser operating temperature will reduce turbine efficiency,
reducing electrical output. Output of the STG may be tuned to the desired value by turning

cooling tower cells on and off as necessary.

When the ambient temperature falls below 59 °F, the manufacturer does not recommend
injection of steam into the combustion turbine. If the low temperature economizer bypass,
combined with an increase in cooling water temperature does not reduce STG output sufficiently,

excess steam may bypass the steam turbine and be sent directly to the condenser.

QOutput of the STG will be controlled automatically utilizing the methods described above
through a DCS designed to ensure that the electrical power produced from steam does not exceed
74.9 MW. The DCS will be programmed by the Engineering Procurement Construction (EPC)
engineer to limit the steam turbine output to 74.9 MW. The necessary logic to automatically
control steam injection to the gas turbine, cooling tower fan speed, HRSG economizer bypass
control, steam bypass control, or reduce gas turbine load will be incorporated in the DCS. The
plant operator can manually Jower the steam turbine output value but cannot raise the number
beyond the programmed set point limit or alter the DCS logic. Depending on the DCS platform
purchased, the logic and set point will either be protected by password or keylock. If the logic or
set point must be changed after the plant is in commercial operation, only an authorized DCS
representative or a qualified DCS engineer can make the modifications. These modifications can
be made using the DCS engineering work station, which will be located in the plant control
room. A shutdown of the facility is not required since the changes can be made while the plant is

on-line.
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2.5 Construction Schedule

The development schedule for the Project calls for obtaining all required pre-construction
approvals by the fourth quarter of 2001. Upon financial closing, groundbreaking for the Facility
would be initiated by the EPC contractor. Construction of the Project would require
approximately 22 to 24 months and is scheduled to be completed in the fourth quarter of 2003.
Start-up/testing activities would be ongoing during the later phases of construction. Commercial

acceptance of the Facility by CPV would occur approximately six weeks after completion of the

construction activities.
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3.0 APPLICABLE REGULATORY REQUIREMENTS

The proposed CPV Project must comply with air pollution control regulations administered by
the Florida Department of Environmental Protection (FDEP), Division of Air Resources
Management (DARM). Essential to understanding the regulatory requirements to which the

Project must comply are the new power generation equipment air pollutant emission rates.

The Project will produce approximately 245 MW of electrical power. The Project’s primary
power generation equipment includes a new combustion turbine, HRSG, and steam turbine,

operated as a combined-cycle system.

Major po]lhtants of interest emitted include: sulfur dioxide (SO,), nitrogen oxides (NOy),
particulate matter less than 10 microns (PM;p), carbon monoxide (CO), and volatile organic
compounds (VOC). Other pollutants including lead and regulated non-criteria air contaminants
are not of concern because the new power generation equipment will fire natural gas as the
primary fuel and very low-sulfur distiltate oil (0.05 i;)ercent sulfur content) as the back-up fuel.

The distillate oil firing will be limited to the equivalent of 30-day operation at 100 percent load.

The annual emission rates that determine regulatory applicability are the potential annual
emissions of the new power generation equipment. Design data provided by the equipment
manufacturer for the new power generation equipment specifies air pollutant emissions as a
function of operating load and ambient temperature for both natural gas and distiltate oil firing
(see Appendix C). The annual potential emissions were calculated assuming 335 days of natural
gas firing and 30 days of low sulfur distillate oil firing, and assuming the maximum pollutant
emission rate over the range of operating conditions contained in the equipment design data.

Table 3-1 shows the new power generation equipment’s potential annual emissions.
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Table 3-1 New Power Generation Equipment Criteria
Pollutant Emissions CPV Pierce’

Pollutant - Potential Emissions”
' (Tons/Year)
NO, 125
SO, 76
CO 226
PM/PM, ¢’ 100
vOC 15

Source: GE performance data in Appendix C.

Annual emission estimates based on combustion turbine operating
8760 hours at maximum hourly emission rate.

PM/PM,, value includes combustion turbines, cooling tower drift and
waste water tower drift.

The U.S. Environmental Protection Agency (EPA) regulations establish air quality standards and
air contaminant emission limits with which all new sources must comply. These regulations
affect the design and operation of the new power generation equipment. This section describes

the regulations and their impact on the Project.
3.1 Ambient Air Quality Standards

EPA has developed National Ambient Air Quality Standards (NAAQS) for six pollutants,
referred to as criteria pollutants, for the protection of the public health and welfare. The criteria
pollutants are SO;, NO,, CO, PM,g, ozone (O3), and lead (Pb). FDEP enforces the NAAQS as
state air quality standards. FDEP has also established primary SO; State Ambient Air Quality
Standards (SAAQS), which are more restrictive than the NAAQS. Table 3-2 shows the NAAQS
and SAAQS.

Primary standards protect human heaith with an adequate margin of safety, and secondary
standards protect public welfare (e.g., avoid damage to property or vegetation). Different
averaging periods are established for the criteria pollutants based on their potential

environmental effects.
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Attaining and maintaining compliance with the state and national ambient air quality standards is
the primary goal of all air regulations evolving from the original Clean Air Act and its
subsequently enacted amendments. All areas of the nation have been classified as to their status
with regard to attaining the standards. The Project site area is classified as *“unclassified” or

“attainment” for all criteria pollutants.

Table 3-2 Ambient Air Quality Standards and Thresholds
3h . s
Averaging NAAQS (pug/m’) PSD Significant
Pollutant Period . Increments | Impact Levels
Primary | Secondary (pg/m) (pg/m®)

3-hour NA 1300° 512° 25
Sulfur Dioxide (SO,) 24-hour | 365%(260) NA 61? 5

Annual 802 (60) NA 208 )
Nitrogen Dioxide s g g
(NO) Annual 100 100 25 1
Carbon Monoxide 1-hour® 40,000 NA NA 2000
(CO) g-hour” 10,000 NA NA 500
Particulate Matter 24-hour 150° NA 30° 5
(PM,0) Annual 508 NA 178 1
Particulate Matter 24-hour 65" NA NA NA
(PM35) Annual 15 NA NA NA

1-hour 235" 235° NA NA

Ozone (Os) 8-hour |  157° 15T° NA NA
Lead (Pb) Quarterly 1.5% NA NA NA
a Not to be exceeded more than once per year.
b Not to be exceeded more than once per year on average.
c 3-year average of annual 4th highest concentration.
d The pre-existing form is exceedance-based. The revised form is the 99th percentile.
e Spatially averaged over designated monitors.
f The form is the 98" percentile.
g Never to be exceeded.
h ug/m3. micrograms per cubic meter.
({ ) SAAQS Concentration.

It is important to note that implementation of some proposed NAAQS, the PMa standards, and
the 8-hour ozone standard have been delayed. The delay is due to recent court decisions and the

need to develop additional ambient air quality data and compliance assessment procedures.
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3.2 Non-attainment New Source Review

Because Polk County is currently designated as “unclassifiable” or “attainment” for all criteria

pollutants, the Project is not subject to non-attainment new source review.

3.3 Prevention of Significant Deterioration (PSD)

The federal PSD regulations affect areas classified as “unclassifiable” or “attainment” with

respect to the NAAQS. Polk County is classified as such for all criteria pollutants.

As part of an ambient air quality impact analysis, a facility classified as a new major source or
major modification must demonstrate compliance with the NAAQS, and with the PSD
increments shown in Table 3-2. The PSD regulations require assessments of potential impacts to

soils and vegetation and to growth and visibility in the area surrounding the proposed plant.

Additionally, fac;lities within 100 kilometers (km) of a Class 1 (wilderness) area must also
perform an assessment of potential impacts to Class I area(s). The Class [ area closest to the
Project is the Chassahowitzka National Wildlife Refuge (NWR). This Class I area is located
apprbximately 108 km northwest of the Facility site, and therefore is beyond the distance for
which an impact analysis is required under the PSD Rules. However, the Federal Land Manager
for this area has asked that an analysis be performed and included with this application (Section
4.9).

A new major source in “unclassifiable” or “attainment” areas that will result in net emissions
increases greater than the significant emissions increase levels presented in Table 3-3 is subject
to PSD review. Other pollutants for which EPA promulgated annual emission thresholds are not
listed because the new equipment will burn natural gas as the primary fuel producing negligible
emissions of these pollutants. The annual emission thresholds shown in Table 3-3 are exceeded
for NO,, SO,, CO, and PM/PM,y. Accordingly, the proposed project's new power generation

equipment is subject to PSD permutting requirements for these air pollutants.
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Table 3-3 PSD Significant Emissions Increase Level and CPV Pierce Project,
Net Emission Rates (Pursuant to 40 CFR 52.21 (b) (23) (i)}

Pollutant Significant Emissions Increase Level Annual Net Emissions Increases
(TPY) (TPY)
NO, 40 125
50, 40 76
Cco 100 226
PM 25 100
PM;o 15 100
vOoC 40 15

3.4 New Source Performance Standards (NSPS)

Combustion Turbine

The new combustion turbine associated with the Project is subject to the provisions of 40 CFR
Part 60 Subpart GG (New Source Performance Standards for Combustion Turbines). NSPS
Subpart GG affects combustion turbines having a maximum firing capacity greater than 10
million Btu per hour and constructed after October 1977. The emission standards contained in

the NSPS rule, limit flue gas concentrations of NO, and SO;.

The NO, limit is 75 parts per million (ppm) (based on the turbine heat rate and the fuel bound
nitrogen). The SO; limit is 150 ppm (or 0.8 percent sulfur in fuel). Additionally, the provisions
of this subpart require the installation of a Continuous Emission Menitoring System (CEMS) to
monitor fuel consumption and water to fuel ratio. Subpart GG also requires monitoring of fuel
sulfur and nitrogen content and allows for the development of a custom schedule to monitor

these parameters.

The new power generation equipment will combust natural gas and 0.05 percent sulfur content
distillate oil. The proposed fuels contain less than 0.8 percent sulfur, complying with the NSPS

requirements for SO,.

The combined-cycle combustion turbine will generate no more than 9 ppm of NO, prior to the

addition of SCR controls and no more than 3.5 ppmvd@15% O, after the SCR controls when
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firing natural gas. Backup distillate firing will generate no more than 10 ppmvd@15% O, of
NO,. Therefore, the combustion turbine will comply with the requirements of NSPS Subpart GG
for NO,.

Fuel Qil Storage Tank

The Facility plans to install and operate a 975,000 gallon above ground fuel oil storage tank.
Due to its size this tank is subject to the provisions of 40 CFR 60, Subpart Kb, Standards of
Performance for Volatile Organic Liquid Storage Vessels for which Construction Commenced
after July 23, 19-84. Specificaily, this Subpart requires record keeping as stated in Section
60.116b, which includes the dimensions of the tank, and an analysis showing the capacity of the

vessel.

3.5 National Emission Standards for Hazardous Air Pollutants

New stationary combustion turbines are subject to 40 CFR Part 63, Subpart B — Requirements
for the Control Tecﬁnology Determinations for Major Sources in Accordance with Clean Air Act
Sections 112(g) and 112(j). This regulation requires a case-by-case determination of the
Maximum Achievable Control Technology (MACT) for major sources that exceed the annual
emission thresholds of 10 tons per year for an individual Hazardous Air Pollutant (HAP) or 25

tons per year for total HAP emissions.

Because the Project is using clean fuels (natural gas and distillate oil), total Project HAP
emissions do not exceed the regulatory thresholds. Emission calculations for HAPs are provided
in Appendix C and are based on AP-42 emission factors, Fifth Edition, April 2000 for all HAPs.
Total Project emissions of each HAP are less than 10 tons per year and less than 235 total tons;

therefore, the Project is not subject to this regulation.
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3.6 Acid Rain Program

Title IV of the 1990 Clean Air Act amendments required EPA to establish a program to reduce
emissions of acid rain-forming pollutants, called the Acid Rain Program. The overall goal of the
Acid Rain Program is to achieve significant environmental benefits through reductions in SO;
and NO, emissions. To achieve this goal, the program employs both traditional and market-

based approaches for controlling air pollution.

Under the federal program, EPA allocates existing units SO, allowances. The affected facilities
may use their allowances to cover emissions, or may trade their allowances to other units under a
market-trading program. In addition, subject facilities are required to implement continuous
emissions monitoring systems (CEMS) for affected units. The CEMS requirements of the Acid
Rain Program include: an SO; concentration monitor; a NO, concentration monitor; a volumetric
flow monitor; an opacity monitor; a diluent gas (O, or CO;) monitor; and a computer-based data

acquisition and handling system for recording and performing calculations.

Beginning in 2000, the Federal Acid Rain Program’s annual emission limitations became
effective. The new combustion turbine will not be given an annual emissions budget under the
Federal Acid Rain Program. The new combustion turbine will obtain SO, allowances through
the market-trading program. The new power generation equipment incorporates the appropriate

CEMS equipment in its design.
3.7 Operating Permit

The CPV Facility is subject to the Federal Clean Air Act (CAA) Title V operating permit
program. The Florida DARM regulations implementing the CAA Title V program are contained
in Rule 62-213. The operating permit specifies the applicable regulatory requirements with
which the CPV Facility must comply and the methods used to demonstrate compliance. CPV

will comply with the rule requirements as necessary.
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3.8 Risk Management Plan (RMP)

In the case of a new facility, compliance with the RMP rule requires that the plan be submitted
before the regulated substance is present at the facility above the applicable regulatory threshold.
Because the SCR control technology proposed for the Project will utilize aqueous ammonia with

a concentration of less than 20 percent, a RMP will not be required for the Project.

3.9 Florida Air Permit Application

The purpose of the new source permitting process is to ensure that a proposed facility will be in

compliance with all applicable federal and state regulatory requirements.

The Project requires the submittal of an Air Permit Application under the Florida permitting
rules. Based on the regulatory applicability review presented in the previous sections, the
application for the new power generation equipment is expected to include the following

analyses:

e  Air quality modeling study demonstrating compliance with state and federal ambient air
quality standards and increments; and

e Federal PSD review for 80;, NO,, PM/PM,;, and CO.

The Application is submitted to DARM for review and approval. The initial step in the agency
review of the application is a completeness determination. Once the application is deemed
complete, DARM conducts its review and issues a proposed permit for public review. A public

hearing may be held and any comments addressed before issuing final approval.
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4.0 ASSESSMENT OF IMPACTS

Due to limitations in the spatial and tempora! coverage of air quality measurements, monitoring
data normally are not sufficient to demonstrate the adequacy of emission limits for existing
sources. Also, the impacts of new sources that do not yet exist can only be determined through
modeling. Thus, dispersion models have become the primary analytical tools in most air quality

impact assessments.

The following subsections describe the evaluation of the Project ambient air quality impacts.
The air quality modeling study was conducted using data, assumptions, and procedures
consistent with FDEP modeling guidelines and was based on discussions with FDEP modeling

staff to determine specific model input requirements and compliance criteria.
4.1 Emission and Stack Parameters

The new power generation equipment will operate over a range of load conditions typically from
50 to 100 percent. Operation below 50 percent load will only occur briefly during startup or
shutdown. The equipment vendor developed emissions and representative stack parameters for
the combined-cycle system. Expected emissions for combinations of representative local
ambient temperature range and load conditions for natural gas and distillate oil firing were
provided to represent the range of operating conditions. These data are summarized in the

following tables.

Table 4-1 contains the expected stack parameters for each of the operating conditions evaluated
for the proposed power generation equipment. Table 4-2 contains the estimated emission rates
for all operating scenarios modeled for the proposed power generation equipment based on

vendor data currently available.

For demonstration of compliance purposes, if the maximum predicted air quality impact of the

new power generation equipment for a specific pollutant and averaging time is below the
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. modeling significance impact levels shown in Table 3-2, no additional air quality modeling is

required.
Table 4-1 Stack Exhaust Parameters CPV Pierce Project
Stack Height: 175 feet
Stack Diameter: 18.5 feet
Case ID Temperature Velocity
Temperature (°F)/% Load °F) (feet/second)
Natural Gas
25/50 166 _ 40.5
25175 172 50.4
25/100 184 65.2
59/50 173 40.0
59/75 177 48.5
59/100 186 61.5
59/100PA 181 64.4
72/50 168 39.2
72/75 172 47.2
72/100 181 59.2
. 72/100PA 187 63.0
97/50 175 38.3
97/75 i79 459
97/100 188 55.8
97/100PA 183 58.3
Low Sulfur Distillate Oil
25/50 255 46.8
25/75 258 58.0
25/100 . 285 78.6
59/50 255 45.8
59/75 265 56.4
59/100 284 73.8
72/50 255 454
72175 265 554
72/100 284 71.4
97/50 259 44.1
971175 270 53.2
97/100 284 66.0
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Table 4-2 Power Generation Equipment Projected Criteria Pollutant Emissions for the CPV Pierce Project (Ib/hr)

'é‘;i‘;i on (%) so | 75 |100| s0 | 75 | 100 liooPa] 50 75 100 | 100PA | 50 75 100 | 100PA
,?:‘n?;';; weer | B | BB 00| 9 | 72 72 7 7 97 97 97 97
Combined-Cycle Unit with Emission Controls

Natural Gas
S0, 6 ] 8 1100] 6 | 8] 9 10 6 7 9 9 6 7 8 9
NOy 15|19 24 | 124 | 18 | 23 | 23 14 18 22 73 13 17 20 | 21
Co 20 | 25 | 31| 19 | 23 | 29 | s0 19 23 28 49 18 21 26 | 45
PM 19 19| 19| 19 |19] 19 | 19 19 19 19 19 19 19 19 19
Distillate Oil
SO, 621799 | 59 | 75 | 93 58 73 91 53 63 83
NOx 29 | 63 | 80 | 47 | 60 | 75 46 58 73 22 54 67
co 53 | 65 | 70 | 52 | 62 | 66 51 60 63 49 57 57
PM 41 | 42 | 44 | 40 | 42 | 44 40 42 44 40 41 43

PA=Power Augmentation Operating Scenario
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4.2 Good Engineering Practice (GEP) Stack Height Calculation

The Project site is located in a rural setting with no existing nearby buildings that have the
potential to affect plume dispersion from the combustion turbine stacks. The HRSG, associated
with the combined-cycle unit, is the only structure with physical dimensions that could
potentially affect plume dispersion. The HRSG height is 88 feet above grade and is connected to

the stack. Appendix B contains a site drawing showing structure location and dimensions.

A mechanical draft cooling tower will be constructed at the site consisting of five cells. The
combined dimensions of the five contiguous cells will be approximately 250 feet long, 50 feet
wide, and 31 feet in height with fan top height of 45 feet. The fan opening at the top of each cell
is approximately 32.8 feet in diameter. The cooling tower is to be located to the west of the
power production equipment (see Site Plan in Appendix B) with the long axis oriented northeast
to southwest. A two cell waste water cooling tower will also be used for waste water treatment
to achieve zero liquid discharge. The combined dimensions of the two contiguous cells will be
40 feet long by 30 feet wide by 18 feet height, with fan top heights of 45 feet. The entire
structure will be elevated 20 feet above ground level such that the release height is 45 feet. The
fan opening is approximately 14 feet in diameter. The location of the waste water tower (15 feet
to the southwest of the five-cell tower) is shown on the site plan drawing included in Appendix

B. As the cooling towers are sources of PM,o, they were included in the GEP analysis.

The GEP stack height analysis was done following the procedures outlined in the Guideline for
Determination of Good Engineering Practice Stack Height (Technical Support Document For the
Stack Height Regulations, Revised, EPA-450/4-80-023R, June 1985).

Direction specific building downwash dimensions were determined using the EPA’s BPIP
software for the combustion turbine stack assuming a height of 175 feet. Each building’s
jocation and dimensions and the location of the proposed stack and cooling towers were input to
calculate the maximum building downwash height and projected width for each 10-degree sector
surrounding the stack or emission point. Version 3 of the Industrial Source Complex Short Term

model (ISCST3) was used to predict air quality impacts. Input files for ISCST3 included the 36
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pairs of effective building height and projected width values for the stack and the cooling tower

cells generated by BPIP.

The GEP height regulations allow stack heights up to 65 meters without any need for a
demonstration. The height of the stacks for this Project will be below 65 meters, therefore, they

will comply with the GEP regulations.

Appendix D-1 includes the input and output files from the GEP program and a graphic showing

the location of the stacks and buildings.

4.3 Land Use Determination

The ISCST3 model allows the option to inciude atmospheric dispersion coefficients
characteristic of urban or rural land use. The determination of which set of dispersion
coefficients to use is based on the land use within a three-kilometer (3km) radius circle centered
on the project site, referred to as the Auer method. Figure 4-1 illustrates the area within a 3 km

radius considered in the land use determination.

The Project site is located near the town of Pierce, Florida on land owned by IMC in
southwestern Polk County. The site is characterized as previously mined and reclaimed land.
The land use within three kilometers of the station is predominately rural residential and
agricultural. Based on the EPA-recommended Auer technique, the land use within the 3 km

circle is considered rural.

4.4 Background Air Quality

FDEP maintains a network of ambient air monitors to evaluate existing air quality throughout the
state. The existing air quality in the area of the Project site is described using data available from

the EPA AIRS database monitoring network.
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The most recent three years (1998 to 2000) of available data from nearby monitoring locations
were analyzed to determine representative ambient concentrations of criteria pollutants of
interest. The highest annual average and highest second-high short-term concentrations were
identified, as appropriate, for each air contaminant. Table 4-3 lists the monitoring stations, and
the classifications of their associated land uses, selected to determine existing ambient levels in

the vicinity of the Project site.

The air contaminant measurements are summarized in Table 4-4. The short-term levels, e.g., 24-
hours or less, are the second highest average values for each year. As can be seen from Table 4-

4, existing ambient levels of all pollutants are well below their respective NAAQS and SAAQS.

Table 4-3 Air Quality Monitoring Stations

Monitor Address Land Use |Location Type| Monitor ID
E.G.Simmons County Park, Tampa, (NO,) - NA NA 12-057-0081-1
Anderson & Pinecrest Rd., Mulberry, (PM,, & SO;) Industrial Rural 12-105-0010-1
One Raider Place, Plant City, (CO) Residential Suburban 12-057-4004-1

Table 4-4 Existing Air Quality

. Concentration
Pollutant Station AVeraging | yois I NAAQS
Time 1998 1999 2000
(SAAQS)
NGO, Tampa Annual ppm 0.053 | 0.006 0.007 0.007
3-hour pPpm 0.5 0.069 0.052 0.062
24-h 014 1 6027 0.019 | 0.018
-ho m . B .
S0, Mulberry ey ©.1)
' 0.03
Annual ppm 0.006 0.006 0.005
(0.02)
24-hour pg/m' 150 48 38 30
PM;o Mulberry .
Annual pg/m 50 24.0 26.9 21.8
1-h 35 2.6 24 2.2
Cco Plant City ow | eem
8-hour ppm 9.0 L5 L3 1.3

Project No. 31325-0020-00000 4-7




4.5 Meteorological Data

Five years of hourly surface meteorological data (1987 to 1991) from Tampa International
Airport were used to model the emission impacts for the proposed Facility. This observation
station is located approximately 40 miles to the west-northwest of the Project site. The
meteorological data sets consist of hourly values of wind speed and direction, temperature,

stability class, and mixing height.

Wind roses for the years 1987 through 1991, individually and cumulatively, are contained in
Appendix D-2. The predominant winds are from the east, east-northeast, and northeast,
occurring approximately 30 percent of the time for the three compass directions combined for the
five years of data used in the modeling. Calm winds occur on an average of about 6 percent each

year.
4.6 Receptors

A polar receptor grid was developed to assess the air quality impacts in the Project vicinity.
Receptor rings were located at 100-meter intervals from the combustion turbine stéck location
(polar grid center at x=0.0, y=0.0) out to a distance of 2.0 kilometers. Receptor rings were also
placed at 200-meter increments out to a distance of 5 km. From 5 km to 10 km the rings were
placed at 500-meter intervals and at 1 km intervals out to 20 km distance. A total of 1980 polar

receptors were used.

Receptors were also placed around the plant and fence-line at approximately 50-meter intervals
for a total of 26 receptors. Polar receptors located within the fence line were then deleted,

leaving a total of 1974 receptors.

A more refined receptor grid was used in the PM,o impact analysis to insure capture of the
maximum impact from the low level cooling tower emission points. A 10 meter refined grid was

generated beyond the fence line out to 200 meters in all directions.
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Receptor terrain elevations were set to zero along with the stack base elevation as recommended

by FDEP.

4.7 Modeling Approach

TRC conducted the modeling study after consultation with FDEP, and consistent with the

preceding discussions using EPA and FDEP approved methods.

Refined modeling was conducted using the ISCST3 model to demonstrate compliance with
ambient air quality standards and/or significant impact levels (SILs). ISCST3 is preferred by
EPA and other agencies for refined modeling because ISCST3 can simulate atmospheric
dispersion associated with multiple stacks, simple, intermediate and complex terrain, and
building wake effects. Rural dispersion coefficients were used, as more than 50 percent of the
land use within a three-kilometer radius circle centered on the Project site is classified as rural.
ISCST3 was run to predict concentrations using the regulatory default option, which includes:

¢  Stack-tip downwash;

* Buoyancy-induced dispersion;

e Final plume rise;

e (Calm wind processing;

e  Default wind profile exponents;

e  Default vertical potential temperature gradients; and

e Use of upper bounds for super-squat buildings having an influence in the lateral dispersion

of the plume.

The ISCST3 model was run with the simple terrain processing option selected as recommended

by FDEP.

The modeling was conducted for each air contaminant and for the proposed power generation
equipment operating scenarios using the five years of Tampa Intermational Airport
meteorological data. If the maximum predicted impact is less then the SIL for a particular

pollutant and averaging time, then no further assessment is required.
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4.8 Predicted Impacts

Impacts predicted by the ISCST3 model are presented for each criteria pollutant and averaging
time for the Project’s emissions. The short-term air quality impacts are documented for natural
gas and backup low-sulfur distillate oil firing. The annual impacts are conservatively reported as

the annual maximum average concentration predicted for all operating scenarios and fuel burned.

In assessing the impacts of the proposed new combustion turbines, the ISCST3 model was run
for all operating cases using case-specific emission rates. The predicted impacts were then
compared to the appropriate pollutant and averaging period SILs. PM,p combined impacts from
the combustion stack and the cooling towers were also evaluated using the ISCST3 model with
appropriate model input parameters for each source. The model input and output files for each
scenario modeled are provided on a CD included in Appendix D-3. A summary of the scenarios

modeled and results is provided in Appendix D-4,
4.8.1 Sulfur Dioxide (SO;)

The maximum predicted 3-hour average impact for the five years of meteorological data
modeled for the stack emissions is 9.6 p.g/m3 (distillate) and 1.6 ].Lg/m3 (natural gas). For the 24-
hour average, the model predicted maximum impacts of 2.5 ug,/m3 (distillate) and 0.5 pg/m’
(natural gas). These impacts are well below the 3-hour and 24-hour SO; SILs of 25.0 and 5.0
pg/m’, respectively.

The maximum annual average SO, impact is predicted to be 0.06 pg/m®. This maximum impact

is well below the annual SIL of 1.0 pg/m’.
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4.8.2 Nitrogen Dioxide (NO;)

The modeled maximum annual average impact of the oil-fired and gas-fired scenarios was

predicted to be 0.05 pg/m’, which is well below the annual SIL of 1.0 pg/m’.
4.8.3 Carbon Monoxide (CO)

The modeled CO impacts for low-sulfur distillate oil firing are 23 pg/m’ and 4.4 ug/m’ for the 1-
hour and 8-hour averaging periods, respectively. The predicted CO impacts for natural gas firing
are 13.5 ug/m’ and 2.8 pug/m’ for the 1-hour and 8-hour averaging periods, respectively. With
SILs for one-hour of 2,000 ug/m® and for 8-hours of 500 pg/m’, the predicted CO impacts from

the proposed project are well below the SILs.
4.8.4 Particulate Matter (PM;;)

The maximum predicted PM,o impacts for the combustion turbines for the 24-hour averaging
period when firing low sulfur distillate oil is 2.1 pg/m’® (1.7 pg/m’ firing natural gas) and for the
maximum annual average is 0.04'ug/m’. The 24-hour and annual SILs for PM,g are 5.0 and 1.0

].Lg,/m3 , respectively.

The cooling towers are sources of PM,o emissions as dissolved solids and suspended particles in
the cooling water will become airborne particles once the water from the drift droplets
evaporates. A table of parameters used to develop the PM;o emission rates from the cooling

towers is provided in Appendix C.

In addressing impacts from the cooling tower, it was assumed that the five cells operate
continuously. This is a conservative assumption as the combustion turbine may not always be
operating at maximum load and/or atmospheric conditions of temperature and dew point may not

always require operation of all ceils even when the combustion turbine is operating at full load.
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Due to the location of the cooling tower on the project property, the maximum impacts are close
to the property line. With the assumptions listed above, the maximum 24-hour impact due to the
combustion turbine stack, waste water and cooling towers is 4.7 pg/m’® at a receptor located to
the southwest of the cooling tower, approximately 60 meters south of the proposed fenced area.
At the location and date on which the cooling tower is predicted to have a maximum impact, the
combustion turbine contributes approximately one pg/m’. The combined maximum annual
impact from all particulate matter sources is predicted to be 0.2 ug/m3. Comparing these results

with the applicable 24-hour and annual SILs, e.g. 5.0 and 1.0 pg/m’, respectively, the predicted

maximum impacts are below PSD significance levels.

4.9 Class I Area Analyses

The PSD regulations provide special protection from adverse air quality impacts to national
parks and wilderness areas designated as Class I areas. These areas are considered to be of
special national or regional value due to their natural, scenic, recreational or historic significance,
and as such, increases of pollutants in these areas are strictly limited. The regulations require
any PSD permit applicant proposing to construct a source within 100 kilometers of a PSD Class I
area to demonstrate through air quality modeling that the emissions from the proposed source
will not cause or contribute significantly to any violation of established allowable increments,
i.e., PSD Class I increments, or degradation of Air Quality Related Values, (AQRVs). In
addition, if the proposed source is of such size and is located at a distance greater than 100
kilometers from a PSD Class I area, the reviewing agency or Federal Land Manager (FLM) can
require the applicant to perform an analysis of the source’s potential impact on the Class | area.

The Chassahowitzka National Wildlife Refuge (NWR) is located approximately 108 kilometers
to the northwest of the proposed Facility. However, consistent with previous submittals and
preliminary conferences with the FDEP and Fish and Wildlife Service (FWS) it was determined
that, due to the proximity to the NWR and the potential emissions from the proposed Facility,
modeling analyses should be performed to estimate pollutant impacts at the NWR. The analyses
that were recommended during our preliminary discussions to demonstrate the impacts of the
proposed Facility to Chassahowitzka NWR are as follows:

. Demonstration of compliance with the applicable PSD Class I area increments, and

. Analyses of impacts of the Project emissions to regional haze.
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Recent guidance has been issued on the methods and procedures to follow in performing the
above analyses. It was the intent of CPV and TRC to perform all necessary analyses in

accordance with the following major sources of guidance:

. Direct guidance provided by representatives of FDEP, and FWS during project conferences,

. Interagency Work Group on Air Quality Modeling (IWAQM) Phase 2 Summary Report and

Recommendations for Modeling Long Range Transport Impacts; EPA-454/R-98-019, OAQPS,
December, 1998 (herein referred to as the IWAQM guidance), and

. Federal Land Managers’ Air Quality Related Values Work Group (FLAG); Phase I Report
(December, 2000); USDA/FS, NPS and FWS (herein referred to as the FLAG guidance).

4.9.1 PSD Class I Increments

The primary means of limiting air quality degradation in Class I areas is by stringent limits
imposed on the allowable increments, or increases above base line values of SO;, PM;q and NO,.
Table 4-5 provides a summary of the PSD Class I increments and the proposed “significance

level” values.

Table 4-5 PSD Class I Increments and
Significance Levels in p.g/m3
Averaging Class | Significance
Pollutant

Period Increment Level

Annual 2 0.1
SO, 24-Hour 5 02

3-Hour 25 1.0

Annual 4 0.2
PMyp

24-Hour 8 0.3
NO, Annual 2.5 0.1
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If it can be demonstrated through dispersion modeling that the proposed source does not
contribute to an increase in any concentration above the proposed significance levels at the Class
I area, the source is deemed “insignificant” and no additional increment analyses are required. If
modeled concentrations are predicted to be above significance levels then further analyses are

required to demonstrate that the source does not contribute to adverse air quality conditions.

4.9.2 Regional Haze

Class I areas that are greater than 50 kilometers from a source are evaluated for uniform or
regional haze impairment. Regional haze is a general alteration in the appearance of landscape
features or the sky, changing the color or contrast between landscape features or causing features
of a view to disappear. As plumes are ti'ansported over large distances they become well mfxed

in the atmosphere and may contribute to regional haze.

Regional haze calculations involve estimating the change in atmospheric light extinction relative
to natural conditions. Changes in light extinction are measured in deciview units. The level of
concern for visibility impairment is whether or not it is perceptible to an observer. The level of
concemn currently adopted by FLLMs is a 5 percent change in extinction (FLAG, 2000). If the
predicted change in extinction from new source emissions is less than 5 percent as compared
against natural conditions, the FLMs will generally approve of the project. For visibility
impairment predicted to be above 5 percent, more refined analyses are required to demonstrate
that the proposed Facility’s emissions do not contribute significantly to unacceptable regional

haze conditions.

4.9.3 Model Selection

Air quality modeling analyses performed to demonstrate compliance with SAAQS/NAAQS and

PSD increments generally follow guidance provided by EPA in the Guideline on Air Quality
Models (EPA Guidance), i.e., Appendix W to 40 CFR 51, and/or in guidance provided by
FDEQ. Both of these guidelines recognize that the range of the preferred models recommended

is 50 km. Beyond 50 km, there are currently no preferred models recommended. EPA, however,
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is currently reviewing two newly proposed models for inclusion in the guideline. These are the

AERMOD model and the CALMET/CALPUFF modeling system.

Based on discussions with the FDEP and FWS it was agreed that the most appropriate method
for evaluating the impacts of the facility emissions on the Chassahowitzka NWR Class 1 area is
the application of the CALPUFF model for increment and regional haze analyses. The
underlying basis of the recommendation is reliance on the IWAQM recommendation and
modeling guidance for long-range pollutant transport. The IWAQM modeling recommendations
for long-range pollutant transport and evaluation of impacts on visibility impairment, deposition
and pollutant transformation is the CALPUFF modeling system. Consistent with other modeling
guidance, IWAQM also recommends two levels of modeling sophistication, a screening level
analysis which relies on simplified meteorological and default model inputs, and a refined
analysis which requires a much more rigorous treatment of meteorological transport parameters.
Screening level analyses are designed to provide conservatively high results, therefore a
demonstration of compliance with appropriate significance levels based on these analyses will

not require further modeling.

4.94 CALPUFF Modeling

Table 1 of the IWAQM Phase 2 Summary Report outlines a methodology for performing a PSD
Class I area screening analysis using the CALPUFF model. The screening analysis makes use of
CALPUFF in a simple “screening mode” whereby a single station meteorology file is used
instead of a wind field. The CALPUFF model is run with 5 years of a single station meteorology
file to estimate concentration impacts, pollutant deposition and visibility impacts at the PSD
Class I areas. If the model results indicate that the proposed source impacts are below specific

thresholds, then no further analyses are required.

A PSD Class I area screening analysis was performed for the proposed CPV Facility using the
CALPUFF model (Version 5.4 Level 000602-1). The data used for this analysis and the

procedures for performing the analysis are described below.
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4.9.4.1 Meteorology

For the CALPUFF screening analysis, surface meteorological data and upper air (mixing height)
data for Tampa, Florida for the 5-year period 1986-1990 were used. These data were obtained
from available sources in the Solar and Meteorological Surface Observation Network
(SAMSON) format, and processed using the Meteorological Processor for Regulatory Models
(MPRM) to produce a data set for CALPUFF. Since MPRM does not process the relative
humidity and solar radiation data needed for CALPUFF chemistry mechanisms, it was necessary
to post-process the MPRM data to include these parameters. (Note that for the Class I area
analysis the period of data (1986-1990) differs from the period used for the Class II area analysis
(1987-1991) due to the availability of data in the SAMSON format).

4.9.4.2 Receptors

The CALPUFF screening analysis requires receptors placed at least every two degrees on rings
that encircle the source and pass through the Class I area boundaries of interest. For
Chassahowitzka NWR, modeling receptors were placed at one-degree increments along three
rings spaced at 108, 118 and 128 kilometers, to represent the closest, mid-point and furthest

extent of the NWR from the CPV Facility. Flat terrain was assumed at each receptor point.
4.9.4.3 Source Emissions and Dispersion Characteristics

The major sources of emissions of criteria pollutants of interest will be emitted from fuel
combustion. The emissions will vary as a function of fuel, load and ambient temperature. The
equipment manufacturer has provided emission and stack parameter data for various
representative scenarios of load, ambient temperature and humidity, and for natural gas and
distillate oil fuels. These scenarios are summarized in Tables 4-1 and 4-2. For the Class |
analysis, since the Chassahowitzka NWR is over 100 kilometers from the proposed Facility, it
can be assumed that the conditions that result in the highest emissions rates lead to the worst-

case, i.e., highest impacts, at the NWR. Therefore for the Class I area analyses the maximum
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emissions rates and the associated stack parameters were used. The conditions associated with

this criterion occur during the combustion of distillate oil.
4.9.5 CALPUFF Level I Modeling Procedures

A CALPUFF input control file was developed for 2 400 x 400 kilometer modeling domain that
extends to 5000 meters in the vertical. Default CALPUFF switch settings along with
MESOPUFF II chemistry were used. CALPUFF default values for background ozone
concentrations (80 ppb) and background ammonia (10 ppb) were used for this analysis. The
modeling domain was set for rural dispersion. Both wet and dry deposition switches were

invoked.

The MESOPUFF 1I chemistry algorithm requirés the pollutant species SO, sulfate (SO4), NO,,
nitrate (NO3), and nitric acid (HNQs) to be included for a model run. SO,, and NO, are the
primary pollutants emitted and SO,;, NO;, and HNO; are secondary pollutants produced as a
result of the in-transit chemistry mechanism. Each of these pollutant species was included in the
CALPUFF mode! run. NO,, HNO;, and SO, were modeled with gaseous deposition and SO,,
NO;, and HNO; were modeled using particle deposition.

In addition, PM;, emissions were included in the CALPUFF modeling, with particle deposition
invoked. A particle size distribution obtained from AP-42 Table 3.1-1 (Emission Factors for
Large Uncontrolled Gas Turbines) was used to speciate the PM,q emissions. This distribution

assumes all the particulate emissions are less than or equal to 1 micron. The distribution is given
in Table 4-6.
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Table 4-6
Gas Turbine Particle Size Distribution
Mass Weighted
Particle Size Particle Size Particle Distribution

(pm) (pm) (percent)
<0.05 0.031 16
<0.10 0.078 48
<0.15 0.127 72
<0.20 0.176 85
<0.25 0.226 93
<1.0 0.692 100

The CALPUFF model was run for each of the 5 years of meteorology to determine concentration
and deposition values of SO;, SO, NO,, NO;, HNO;, and PM,;,. CALPUFF hourly

concentration output files were generated.

4.9.5.1 CALPOST Processing

The CALPOST processor was used to process the CALPUFF hourly concentration files to
produce time averaged concentrations, and visibility results for comparison to specific

significance or threshold values.

4.9.6 PSD Class I Increment Modeling Results

CALPOST was used to process the CALPUFF concentration file to compute maximum
concentration values for SO; (3-hour, 24-hour, and annual averages), PM,o (24-hour, and annual
averages) and NO; (annual average). The maximum predicted values compared with PSD Class
I area significance levels are listed in Table 4-7. As is shown in Table 4-7 the maximum
predicted concentrations at the Chassahowitzka NWR are all below the Class I significance

levels.
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Table 4-7
Maximum Predicted Concentrations at Chassahowitzka NWR
Significance
Averaging | Maximum Predicted
Pollutant Level
Period "~ Concentration g/ 3)
m
(ug/m’)
Annual 0.014 0.1 .
S0, 24-Hour 0.12 0.2
3-Hour 0.47 1.0
Annual 0.007 0.2
PM;jp
24-Hour 0.06 03
NO, Annual 0.006 0.1

Digital copies of the model input and output files supporting these results are provided in digital

form on the CD provided in Appendix D.

4.9.7 Regional Haze Modeling Results

An analysis of visibility impairment (regional haze) was performed using the CALPUFF
predicted sulfate, nitrate, and particulate concentrations. This method for estimating visibility

impairment evaluates potential extinction changes over a 24-hour averaging period.

For this analysis, the CALPUFF modeled concentrations of SOq4, NOs, and fine particles (PM,0)
were used to determine the change in light extinction from background conditions. CALPOST
was used following the FLAG recommended screening mode (MVISBK=6) to process visibility
parameters. This procedure computes extinction coefficients using seasonal relative humidity
factors and background extinction data provided in the FLAG report, in combination with
CALPUFF predicted particle species concentrations. The background extinction data and

relative humidity factors for Chassahowitzka NWR are given in Tabie 4-8.
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Table 4-8
Background Extinction Data and Relative Humidity Factors

for Chassahowitzka NWR

Components of Dry Extinction
Season Hygroscopic Non-Hygroscopic Raleigh Relative
(Mm'l) (Mm'l) (Mm‘l) Humidity Factor
Winter 0.9 8.5 10.0 34
Spring 0.9 8.5 10.0 3.7
Summer 0.9 8.5 10.0 4.1
Fall 0.9 8.5 10.0 39

The background extinction components are provided for combined dry hygroscopic and non-
hygroscopic components of extinction. The dry hygroscopic components are ammonium suifate,
and ammonium nitrate and the non-hygroscopic components are soil, organics, elemental carbon
and coarse mass particles. The hygroscopic values were adjusted for the scattering coefficients
of sulfate and nitrate particles, i.e., divided by three, and input to CALPOST as the variable
BKSO4. The non-hygroscopic species were input directly into CALPOST as the variable
BKSOIL. |

CALPOST was then used to compute the daily (24-hour) light extinction change from the
background conditions for each day in the 5-year period. The maximum predicted change in
light extinction was 3.0 percent. Since the threshold for visibility impairment is 5 percent
change in light extinction, the proposed CPV Facility will not adversely impact the visibility at
the Chassahowitzka NWR. Digital copies of the model input and output files are provided on the
CD included in Appendix D.

4.10 Summary of Project Impacts

Emissions from the proposed Project have been evaluated using appropriate modeling methods

and source data. All impacts from the Facility operation are predicted to be below the applicable
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standards or limits and in all cases are below the significance levels established for these limits.
Table 4-9 summarizes the predicted impacts relative to the applicable standards or limits. Based

on these results, the proposed Facility will not have a significant impact on any of the potentially

impacted areas.
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Table 4-9 CPV Pierce Project Summary of Applicable Limits and Predicted Impacts

3} 3
Pollutant/AQRY Averaging NAAQS (ug/m”) PSD Class 11 (ug/m") PSD Class |
Period Prima Seconda Increment SILs Predicted | Significant Increment SILs Predicted | Significant
i econcary Impacts Impact? en ’ Impact Impact?
3-hour N/A 1300 512° 25 9.6 NO 25 1.0 0.47 NO
Sulfur Dioxide (SO;) 24-hour 365* (260) N/A 91° 5 2.5 NO 5 0.2 0.12 NO
Annual 80° (60) N/A 20° 0.06 NO 0.1 0.014 NO
Nitrogen Dioxides Annual 100° 100° 25° 1 0.05 NO 2.5 0.1 0.006 NO
(NO3)
) 1-hour” 40,000 N/A N/A 2000 23 NO N/A N/A N/A N/A
Carbon Monexide (CO)
8-hour® 10,000 N/A N/A 500 44 NO N/A N/A N/A N/A
24-hour 150° N/A 30¢ 5 4.7 NO 8 0.3 0.06 NO
Particulate (PM ) b b
Annual 50/ N/A 17 1 02 NO 4 0.2 0.007 NO
Regional Haze® 5% 3% NO

a Not to be exceeded more than once per year.

b Never to be exceeded.

¢ The pre-existing form is exceedance-based. The revised form is the 99th percentile.

d Regional Haze predicted for the Chassahowitzka NWR.

( ) SAAQS Concentration.
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Section 5

Control Technology Analysis




5.0 CONTROL TECHNOLOGY ANALYSIS

A control technology analysis has been performed for the new power generation equipment
based upon guidance presented in the draft EPA document, New Source Review Workshop
Manual (October 1990). Control technology requirements for each pollutant depend upon the
Project area’s attainment status and the potential emissions of the pollutant. Air contaminants
subject to non-attainment New Source Review (NSR) must apply Lowest Achievable Emission
Rate (LAER) technology and those subject to PSD review must apply Best Available Control
Technology (BACT).

Section 5.1 outlines the degree of control required (LAER or BACT) for each air contaminant, as
determined in Section 3.0. Section 5.2 presents an overview of the “Top-Down” BACT
assessment procedure used in this analysis. The procedure used in the economic analysis for
technically feasible control options is detailed in Section 5.2.2. Sections 5.3 through 5.6 present
control technology determinations for CO, SO;, PM/PM;, and NO, respectively, for the

proposed power generation equipment.

Note that throughout this section, “ppm” concentration levels for gaseous pollutants are parts per
million by volume, dry basis, corrected to 15 percent O; content (ppmvd @ 15% O;), unless

otherwise noted.

5.1 Applicability of Control Technology Requirements

An applicability determination, as discussed in this section, is the process of determining the
level of emissions control required for each applicable air pollutant. Control technology
requirements are generally based upon the potential emissions from the new or modified source
and the attainment status of the area in which the source is to be located. A detailed
determination of applicable regulations, including contro! technology requirements under the
PSD and non-attainment rules, is provided in Section 3.0. The following sections discuss the
applicability of BACT and LAER for emissions from equipment included in this permit
application.
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5.1.1 PSD Contaminants Subject To BACT Under PSD Review

Pollutants subject 1o PSD review are subject to BACT analysis. BACT is defined as an emission
limitation based on the maximum degree of reduction, on a case-by-case basis, taking into
account energy, environmental and economic impacts. Based upon the regulatory applicability
analysis in Section 3.0, the proposed Facility is considered a major source for PSD purposes
since potential emissions exceed the major source threshold. Therefore, individual regulated
pollutants are subject to PSD review, including the BACT requirement, unless potential annual
emission rate increases are below the significant emission rates presented in 40 CFR
52.21(b)}(23)(i) and summarized in Table 3-3. A PSD area is defined as an attainment area.
Based upon these criteria, the federal BACT requirements for the proposed project apply to SO,
PM/PM,p, CO, and NO, emissions.

5.1.2 Non-Attainment Pollutants Subject To LAER

Emissions of pollutants subject to non-attainment NSR must be limited to LAER levels. LAER
is defined as either the most stringent emission limitation contained in a State Implementation
Plan (SIP) (unless it is demonstrated to not be achievable) or the most stringent emission
limitation which is achieved in practice by the class or category of source, whichever is the most
stringent without regard to cost. The Project location is classified as attainment or unclassifiable
for all criteria pollutants. Therefore, LAER requirements, including a control technology

determination, are not applicable for any pollutant.

5.2 Approach Used in BACT Analysis

As explained in Section 5.1, the new power generation equipment is subject to federal PSD
BACT requirements for emissions of CO, SO,, PM/PM,y, and NO,. As previously stated, BACT
defined under federal rules is the optimum level of control applied to pollutant emissions based
upon consideration of energy, economic, and environmental factors. In a BACT analysis, the
energy, economic, and environmental factors associated with each alternate control technology
are evaluated, from the most stringent (top) technology and then proceeding to lesser degrees of
control. The BACT analyses presented here consist of up to five steps for each pollutant, as
outlined below.
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5.2.1 [Identification of Technically Feasible Control Options

The first step is identification of available technically feasible control technology options,
including consideration of transferable and innovative control measures that may not have
previously been applied to the source type under analysis. The minimum requirement for a
BACT proposal is an option that meets federal NSPS limits or other minimum state or local
requirements that would prevail in the absence of BACT decision-making, such as Reasonably
Available Control Technology (RACT) or Florida emission standards. After elimination of
technically infeasible control technologies, the remaining options are to be ranked from the top

down by control effectiveness.

If there is only a single feasible option, or if the applicant is proposing the most stringent
altenative, no further analysis is required. If two or more technically feasible options are
identified, the next three steps are applied to identify and compare the energy, economic, and
environmental impacts of the options. Technical considerations and site-specific sensitive issues
will often play a role in BACT determinations. If the most stringent technology is rejected as
BACT, the next most stringent technology is evaluated and so on.

In order to identify options for each class of equipment, a search of the EPA
RACT/BACT/LAER Clearinghouse (RBLC) has been performed. Individual searches were
performed for each pollutaﬁt emitted from the new power generation equipment. Results of the
RBLC searches are summarized in Appendix E.

5.2.2 Economic (Cost-Effectiveness) Analysis

The cost-effectiveness evaluation relies on engineering estimates, vendor quotations, internal
costing estimates, and environmental agency costing guidelines. The EPA guidance documents
used in this analysis include the Office of Air Quality Planning and Standards (OAQPS) Control
Cost Manual, (USEPA, EPA 450/B-96-001, February 1996) and Alternate Control Techniques
Document—NO, Emissions from Stationary Gas Turbines, (USEPA, EPA 453/R-93-007,
January 1993). The basic principles and assumptions used in the economic analysis are
summarized below.

The economic portion of the BACT review consists of computing the ratio of the annualized cost

of each emission control option to the annual emission reduction it can produce, represented as
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dollars per ton. The annualized cost of each emission control option has two components; the

annualized total capital investment and the annual operating and maintenance cost.

The total capital investment (TCI) is the sum of the total direct costs (TDC) and total indirect
costs. Direct costs are defined as the capital investment required to purchase equipment needed
for the control system. Examples of direct costs include purchased equipment costs (PEC) and
installation. Indirect costs include costs for site and building preparation, and contingency.

The PEC for a technically feasible control technology is based upon vendor quotations and
engineering estimates for the control system specific to the proposed unit. Assumptions used to
estimate elements of the TCI are provided as follows, unless site-specific values were available:

¢  Sales Tax - 6% of PEC,

e Freight - 4% of PEC,

o Installation - 35% of PEC;

e Engineering Costs - 5% of TDC; and

¢ Contingency - 3% of Direct and Indirect Costs.

These assumptions are based on recent guidance and comments provided by both EPA Region
IV and FDEP for similar turbine installations. The indirect installation costs also include
engineering, construction and field expenses, contractor fees, start-up and performance testing.

The capital recovery factor (CRF) is used to convert capital cost estimates into equivalent
annualized costs. In order to annualize capital costs, an interest rate and project life must be
estimated. When the CRF is multiplied by the capital investment, the product is the uniform
end-of-year payment necessary to repay the investment in a defined amount of years. The CRF
can be calculated based upon the following equation:

CRF = _i * (1+)"
(1+)" - 1

Where i = interest rate and n = number of years of the investment.

A 7% nominal interest rate has been selected for this evaluation. The investment life, n, has been

assumed equal to a ten-year payback period. These values are consistent with values presented
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in the “OAQPS Control Cost Manual” and the latest update from William Vatavuk’s companion
text. Therefore, the TCI has been amortized over a ten-year period at a 7% interest rate.

The total annual operating cost is defined as the expenses associated with the annual operation of
the control equipment and is the sum of the direct annual costs and indirect annual costs. Direct
annual costs include operating and supervisory labor, maintenance labor, and materials required
to operate the control equipment. Direct annual costs also include catalyst replacement and
utility costs.  Indirect annual costs include overhead, property taxes, insurance and
administration (including environmental reporting) associated with the operation of the control
equipment. Assumptions used to estimate elements of the annual dperating cost are as follows:

s  Maintenance Labor - 1% of TCI;

&  Maintenance Materials - 1% of TCL;

e Qverhead - 60% of labor and maintenance materials;
s Property Tax - 1% of TCI;

e Insurance - 1% of TCI; and

»  Administration - 2% of TCI.

Specific costing factors for feasible. alternatives are identified in the appropriate pollutant-
specific section. An economic analysis is not required if the most effective emission control
option is proposed or if there are no technically feasible control options. An economic impact
analysis was performed as part of the NO, control technology review process and the CO control
technology review.

5.2.3 Energy Impact Analysis

Two forms of energy impacts that may be associated with a control option can normally be
quantified. Increases in energy consumption resulting from increased heat rate may be shown as
incremental Btus or fuel consumed per year. Also, the installation of a control option may
reduce the output and/or reliability of the proposed equipment. This reduction would result in
assumed loss of revenue from “lost” electric power sales to the local utility.

5.2.4 Environmental Impact Analysis

The primary focus of the environmental impact analysis is the reduction in ambient

concentrations of the pollutant being controlled. Increases or decreases in emissions of other

Project No. 31325-0020-00000 5-5



criteria or non-criteria air contaminants may occur with some technologies, and should also be
identified. Non-air impacts, such as solid waste disposal and increased water

consumption/treatment, may be an issue for some projects and control options.

5.2.5 BACT Proposal

The determinatibn of BACT for each air pollutant and emissions unit is based on a review of the
three impact categories and the technical factors that affect feasibility of the contro} alternatives
under consideration. The methodology described above is applied to the proposed Facility for
the following pollutants: CO, SO,, PM/PM,4 and NO,.

5.3 BACT Analysis for Carbon Monoxide

The proposed Project will consist of a combustion turbine and a non-supplementally fired
HRSG. The formation of CO in the operation of a combustion turbine is the result of incomplete
combustion of fuel. Several conditions can lead to incomplete combustion, including insufficient
O, availability, poor air and fuel mixing, cold wall flame quenching, reduced combustion
temperature, decreased combustion residence time and load reduction. By controlling the
combustion process carefully, CO emissions can be minimized. The following sections address
BACT elements for the proposed turbine.

5.3.1 Identification of Technically Feasible Control Options

The proposed GE model 7241FA turbine has inherently low CO emissions, due to the dry low-
NO, combustion technology employed. GE 7241FA turbine CO emissions on natural gas are
among the lowest offered for utility-scale units across the anticipated load range of 50% to 100%
load. Turbine emissions for each unit are guaranteed to be no more than 9 ppm for this load
range during gas fired operation and no more than 20 ppm during oil-fired operation. The part-
load emissions, in particular, compare favorably to other turbine models; some combustion
turbine models have CO emissions of 100 ppm or greater at the 50% load level.

After combustion control, the only practical control method to reduce CO emissions from
combustion turbine units is an oxidation catalyst. Exhaust gases from the combustion turbine are
passed over a catalyst bed where excess air oxidizes the CO to carbon dioxide. CO reduction
efficiencies in the range of 80 to 90 percent can be guaranteed, aithough CO reduction may be

somewhat less than the design value at the very low inlet concentrations that are expected for the
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proposed turbine. A location downstream of the turbine or within the HRSG may be identified
that will provide temperatures appropriate for the effective oxidation catalyst operation. Since
the temperature profile will change with changing turbine load, a catalyst would be placed for
optimum performance at full-load while providing some lesser degree of control at other load
points. Likewise, since catalyst temperature is critical to the oxidation process, the oxidation
catalyst will not be effective during combustion turbine start-up until the catalyst temperature is
elevated to the necessary level. No other technically feasible options are identified for
combustion turbine CO control.

Drawbacks of the oxidation catalyst include added cost, reduced turbine output and efficiency
due to increased back pressure, and the potential for increased PM,, and/or sulfuric acid mist
emissions, as outlined in the following three subsections. For base-loaded units with the low
emissions projected for these turbines, such controls may be ruled out as BACT, due to the high
cost per ton of pollutant control. For this reason, the application of oxidation catalysts on
turbines is limited; only five facility permits in the BACT/LAER Clearinghouse indicate the use
of an oxidation catalyst as a control.

The energy losses associated with the use of an oxidation catalyst for CO control include reduced
electrical output due to increased back-pressure, as well as the potential for lost generating
capacity associated with any unplanned shutdowns for catalyst change-out, maintenance, and
replacement.

A listing of economic, energy and environmental impacts associated with the proposed
technology is provided under the following three subsections followed by the detailed proposal
of BACT limits for the units.

5.3.2 Environmental Impacts of Technically Feasible CO Controls

Based upon modeling results, all predicted CO impacts fall well below significance levels
defined in the PSD regulations. Therefore, the differences in emission rates with and without the
catalyst do not correlate to meaningful differences in air quality impacts. A possible benefit of
using catalysts would be the oxidation of VOCs as well as CO, although the proposed VOC
emissions are already quite low (maximum of 1.4 ppm) and VOC contro] efficiencies have not
generally been guaranteed for catalysts on combustion turbines at these low emission levels. A
drawback of the higher temperature catalyst location needed to reduce VOC emissions is the

increased oxidation of SO, to SO;. Higher SO; concentrations increase the potential for
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formation of sulfuric acid mist and ammonium sulfate and sulfite with ammonia slip from the
NO, controls. These substances not only add to PM/PM;, emissions, but also may condense and
stick to the ductwork and stack, resulting in corrosion and increased maintenance.

5.3.3 Energy Impact of Oxidation Catalyst

The energy losses associated with the use of an oxidation catalyst for CO control include reduced
electrical output (193 kW reduction, or a total of, 1,686,300 kW-hr lost per year assuming a 90%
capacity factor) due to increased back-pressure, as well as the potential for lost generating
capacity associated with any unplanned shutdowns for catalyst change-out, maintenance, and
replacement. The increase in heat rate predicted to result from the catalyst, 9 Btu/kW-hr,
corresponds to an additional 16,265 MMB1u fuel consumption per year.

5.3.4 Economic Impact of Oxidation Catalyst

The initial capital cost for the catalyst is $861,280, based upon an estimate from a catalyst
vendor that includes installation and contingency for the GE 7FA combustion turbine.
Calculations of other costs used to derive an equivalent annual cost for the technology are
detailed in Appendix E. The greatest factors in the annual operating cost are periodic catalyst
replacement (a three-year guarantee is typical for a catalyst), lost revenue due to reduced turbine
output and increased fuel cost due to adverse effect on turbine heat rate, or efficiency. Equivalent
annual cost for this technology (annualized capital plus annual O&M costs) is $352,436 per year.
The uncontrolled CO emission levels of 9 ppm during natural gas firing and 20 ppm during oil
firing can be reduced to 2 ppm and 4 ppm by an oxidation catalyst. Therefore, of the
uncontrolled annual emissions of 156 tons of CO per year, an oxidation catalyst would control
125 tons (estimated 80% control efficiency) of CO per year. The annual operating scenario used
in the calculation (turbine operation at 100% load for 8040 hours per year firing gas and 720
hours per year firing otl) is conservative since it maximizes the tons of CO available for control
by the catalyst. Since the catalyst vendor does not guarantee CO removal during start-up, these
emissions are not included in the calculation. The resulting cost-effectiveness per turbine is
- $2.824 per ton, which is calculated as follows:

($352,436/yr)/(124.8 tons CO controlled/yr) = $2,824/ton CO
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5.3.5 BACT Proposal

The use of advanced dry low-NO, turbine combustion technology is proposed as BACT for CO
emissions. Therefore, the proposed CO emission limits are 9 ppm during natural gas firing for
operating loads greater than 50% and 15 ppm during periods of power augmentation at 100%
load. During distillate fuel oil firing the proposed limit is 20 ppm at 100% load. See Appendix C
for CO concentrations at other loads.

The proposed BACT emission limits for CPV Pierce are the same as those approved by FDEP
for the identical CPV Gulfcoast and CPV Atlantic projects in Florida. For each of those projects,
FDEP concluded that the installation of an oxidation catalyst was not warranted because actual
CO emission rates are expected to be much less than the proposed limits, and continuous
emissions monitoring systems (CEMS) will be employed to verify this expected performance.
However, in response to EPA comments regarding the previous CPV projects, FDEP established
permit limits that restrict operation “... in power augmentation mode to 2000 hours unless CPV
installs [an] oxidation catalyst or proves that actual performance is much better than guaranteed
(thus rendering control not cost effective)”.

CPV therefore also proposes to accept a temporary limit of 2000 operating hours per year in
power augmentation mode and the use of CEMS to record actual CO emission rates for the CPV
Pierce Project. It is expected that when actual CO emission rates from the GE 7241FA
combined-cycle system are demonstrated in practice to be much lower than currently guaranteed,
thus confirming that installation of an oxidation catalyst would not be cost-effective, CPV Pierce
will request a permit modification and FDEP will rescind the 2000 hour limit on annuai
operations in the power augmentation mode.

5.4 BACT Analysis for Sulfur Dioxide

Strategies for the control of SO, emissions can be divided into pre- and post-combustion
categories. Pre-combustion controls entail the use of low sulfur fuels or fuel sulfur removal.
Post-combustion controls comprise various wet and dry flue gas de-sulfurization (FGD)
processes. However, FGD altematives are undesirable for use on combustion turbine power
facilities due to high pressure drops across the device, and would be particularly impractical for
the large flue gas volumes and low SO; concentrations.
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The new power generation equipment will fire natural gas as the primary fuel (0.0065% sulfur by
weight) and 0.05% sulfur distillate oil as back up, which is considered BACT for SO; emissions.
Based on these clean fuels, the proposed maximum SO; emission rate for natural gas finng is 10
Ib/hr and for distillate oil firing is 99 Ib/hour.

5.5 BACT Analysis for Particulate Matter

5.5.1 Combustion Turbine

Particulate matter (PM/PM;q) emissions from combustion turbines are inherently very low,
arising from impurities in combustion air and fuel, primarily from noncombustible metals
present in trace quantities in liquid fuels. As a practical matter, turbine fuel specifications
generally require that trace metals in the liquid fuel be kept to no more than a few parts per
million to mitigate the potential deletericus action of PM/PM|, on turbine blades. Other sources
of PM/PM ¢ include minerals in the injection water and PM/PM, present in the combustion air
and NHs/sulfur salt formation due to the presence of the SCR.

The use of clean burning fuels, such as natural gas, is considered to be the most effective means
for controlling PM/PM emissions from combustion equipment. Post-combustion controls, such
as baghouses, scrubbers, and electrostatic precipitators are impractical due to the high pressure
drops associated with these units and the low concentrations of PM/PM o present in the exhaust
gas. A review of PM/PM..;; emission limits for combustion turbines presented in the RBLC
search shows that only good combustion techniques and low-sulfur fuel have been used as
controls for PM/PM o emissions.

Because the Facility plans to fire natural gas as the primary fuel and low sulfur (0.05%) distillate
oil as the back-up fuel, the combination of clean fuels and good combustion is considered BACT
for PM/PM;o emissions. The proposed front and back half emission limits for PM/PM,g are 19
Ib/hr during natural gas firing, and 44 lb/hr during distiilate oil firing, which includes ammonium
sulfates due to the SCR catalyst.

5.5.2 Cooling and Waste Water Towers

PM/PM,, emissions from the cooling towers occur because wet cooling towers provide direct
contact between the cooling water and the air passing through the tower. Some of the liquid
water may be entrained within the air stream and be carried out of the tower as “drift” droplets.
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Therefore, the PM/PM o constituent (suspended and dissolved solids) of the drift droplets may be
classified as an emission. Because drift droplets contain the same chemical impurities as the
water circulating through the tower, these impurities can be converted into airborne emissions.
To reduce drift from cooling towers, drift eliminators are usually incorporated into the tower
design to prevent water droplets from leaving the tower and therefore reduce particulate
emissions. The only alternative would be to reduce the solids content of the water, either by
water treatment or by reducing the cycles of concentration. A review of PM/PMo emission
limits for cooling towers, presented in the RBLC search, identifies dnift eliminators as the most
stringent control technique option for PM/PM, emissions.

Drift eliminators will be incorporated into both the cooling tower and waste water tower design
specifications, which will limit drift from the cooling tower to less than 0.0005 percent of the
circulating water flow rate.

5.6 BACT Analysis for Nitrogen Oxides

The formation of NO, is determined by the interaction of chemical and physical processes
occurring within the combustion chamber of the turbine. There are two principal forms of NOy
designated as “thermal” NO, and “fuel” NO,. Thermal NO, formation is the result of oxidation
of atmospheric nitrogen contained in the inlet gas in the high-temperature, post-flame region of
the combustion zone. The major factors influencing thermal NO, formation are temperature,
concentrations of nitrogen and oxygen in the inlet air and residence time within the combustion
zone. Fuel NO,is formed by the oxidation of fuel-bound nitrogen. Fuel NOj is responsible for
only a small amount of the total NO, formed in the combustion process. Adjusting the
combustion process and/or installing post-combustion controls can control NO, formation.

Typical gas turbines are designed to operate at a fuel to air ratio of 1.0. This is the point where
the highest combustion temperature and quickest combustion reactions (including NOy
formation) occurs. Fuel-to-air ratios below 1.0 are referred to as fuel-lean mixtures (i.e., excess
air in the combustion chamber) and fuel-to-air ratios above 1.0 are referred to as fuel-rich (i.e.,
excess fuel in the combustion chamber). The rate of NO, production falls off dramatically as the

flame temperature decreases. Very lean dry combustors can be used to control emissions.

Based upon this concept, lean combustors are designed to operate below the 1:1 ratio thereby
reducing thermal NO, formation within the combustion chamber. The lean combustors typically
are two staged premixed combustors designed for use with natural gas fuel and capable of
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operation on liquid fuel. The first stage serves to thoroughly mix the fuel and air and to deliver a
uniform, lean, unbumed fuel-air mixture to the second stage. The GE 7241FA turbine utilizes a
dry low-NO, combustion system, which produces expected uncontrolled NO, emissions of 9

ppm durning natural gas firing.

5.6.1 [Identification of Technically Feasible Control Options

The “Top-Down” policy for BACT analysts starts at the lowest achievable emission rate (LAER)
for NO,. To determine the most stringent permit limit, a search of the RBLC was performed.
For a limit to be considered LAER, it requires more than just the issuance of a permit. If a
facility was never built or operated, or has not demonstrated compliance through stack testing
and/or continuous emissions monitoring, the facility’s emission limits have not _been
demonstrated to be achievable and are not considered LAER.

The most stringent permitted NO, emission limit (LAER driven) for combustion turbines, at the
time of this permit application, is 2.0 ppm for the 32 MW Federal Merchant Plant in Los
Angeles. Goal Line, the owner, has requested recognition of 1.3 ppmvd NOy as achieved in

practice.

The new SCONOy technology has been installed on a 32 MW natural gas-only plant using GE
LM 2500 turbines. The facility is owned and operated by one of the parent companies of Goal
Line Technologies, the SCONO, technology developer. To date, this technology has achieved a
NO, emission rate comparable to those considered LAER or BACT at other facilities using SCR.
* The NO, emission rate would not be lower with this technology based on information provided
to date.

A recent assessment of the SCONO, technology (Appendix E) determined that this technology
was not technically feasible based in part on the recent experience with the technology on a small
(5 MW) combustion turbine. The SCONO, system on this turbine is not able to meet the vendor

guarantees.

SCR is an add-on NO, control technique that is placed in the exhaust stream following the gas
turbine. SCR involves the injection of ammonia (NHj3) into the exhaust gas stream upstream of a
catalyst bed. On the catalyst surface, NH; reacts with NO, contained within the éir to form
nitrogen gas (N3} and water (H;O) in accordance with the following chemical equationé:

4NH; + 4NO + O, => 4N, + 6H;0
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8NH; + 6NO; => 7TN; + 12H,0

The catalyst’s active surface is usually a noble metal (platinum), base metal (titanium or
vanadium) or a zeolite-based material. Metal based catalysts are usually applied as a coating
over a metal or ceramic substrate. Zeolite catalysts are typically a homogeneous material that
forms both the active surface and the substrate. The geometric configuration of the catalyst body
is designed for maximum surface area and minimum obstruction of the flue gas flow path in
order to achieve maximum conversion efficiency and minimum backpressure on the gas turbine.
The most common configuration is a “honeycomb” design. In a typical NH; injection system,
NH; is drawn from a storage tank, vaporized and injected upstream of the catalyst bed. Excess
NHj3 which is not reacted in the catalyst bed and which is emitted from the stack is referred to as
NHj; slip.

An important factor that affects the performance of an SCR is operating temperature. The
temperature range for standard base metal catalyst is between 400 and 800 °F. Since the
effective operating temperatures of SCRs are below combustion turbine exit temperatures, SCR
controls are typically only used on combined-cycle units. .

5.6.2 Environmental Impacts of a SCR Control System

SCR is often considered BACT for NO, emissions on natural gas-fired combined-cycle
combustion turbines in ozone attainment areas. It has been argued that dry low-NO, turbines
should not apply additional SCR controls as it can have a negative environmental effect. An
SCR system involves injecting anhydrous or aqueous ammonia (NH3) into the flue gas upstream
of a catalyst bed. On the catalyst surface, NH; reacts with NO, contained within the air to form
nitrogen gas and water. The following environmental issues are a result of the addition of SCR
controls to a combustion turbine flue gas stream:

Ammonia Slip Impacts
Ammonia_salts (fine particle) formation - the presence of an SCR catalyst will increase the

conversion of SO; to SOs;, which may then react with water to form sulfuric acid, or with
ammonia slip to form ammonium sulfates and sulfites (fine particles), resulting in increased total
particulate matter emissions. Ammonium salts are corrosive and can stick to the heat recovery
surfaces, ductwork, or the stack at low temperatures. Increased particulate emissions effect
visibility and can cause human health problems.
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Acidifying deposition ~ NO, emissions contribute to the formation of acid aerosols, while

ammonia neutralizes atmospheric acidity. Once deposited, however, derivatives of both NO,

and ammonia can contribute to the acidification of terrestrial soils and surface waters.

Eutrophication — when deposited on water surfaces, oxidized or reduced nitrogen promotes the
growth of aquatic plants, such as algae, and the resulting bacteria consumes the oxygen in the
water.

Possible conversion to nitrous oxide (N,O) — once deposited on soil, a small fraction of ammonia
emissions is converted by soil microbes to N,O, which is a greenhouse gas and which depletes
stratospheric ozone.

Ammonia Storage and Handling
Storage/Handling — an anhydrous or aqueous ammonia storage tank will be required at a facility

utilizing SCR controls. Ammonia is identified by EPA as an extremely hazardous substance. It
is toxic if swallowed or inhaled and can irritate or burn the skin, eyes, nose or throat.
Additionally, ammonia vapors may form an explosive mixture with air.

Applicable requirements — facilities that handle over 10,0_00 pounds of anhydrous ammonia or
more than 20,000 pounds of ammonia in an aqueous solution of 20% ammonia or greater must
prepare a Risk Management Plan (RMP) and implement a Risk Management Program to prevent
accidental releases.

Catalyst Disposal

Spent catalyst waste ~ the catalyst in the SCR degrades over time and needs to be replaced, about
once every three years. The amount of spent catalyst waste is dependent on several factors,
including the amount of catalyst used in the system, the life of the catalyst, and the amount of
spent catalyst recycling that occurs.

5.6.3 Energy Impacts of a SCR Control System

The installation of a SCR control system in the flue gas stream has several operating effects on
the combustion turbine and are listed as follows:
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Pressure Drop
The SCR unit causes a pressure drop in the flue gas stream and the resultant backpressure

exerted on the combustion turbine decreases the power output.

Heat Rate Increase :
The pressure drop effect will result in an increased heat rate for the turbine to supplement the

power loss.

Fuel Use Increase
The increase in the heat rate of the turbine will require additional fuel usage.

Revenue Loss from Maintenance/Malfunctions

The facility may experience unplanned shutdowns for catalyst change-out, maintenance, and
replacement. Downtime periods of combustion turbines result in revenue losses for a facility,
since the turbines can only operate with the SCR controls working properly.

The following table is a demonstration of how the proposed SCR controls effects the
performance of the GE 7421FA combustion turbine:

Table 5-1 Energy Impacts of SCR Controls

Pressure Drop Lost Output Due | Increased Heat Rate of Addltlox}ai Fuel
. . Consumption Due to
Across SCR System | to Pressure Drop Combustion Turbine Heat Rate Increase
(inches H;0) (kW-hr/yr) (Btu/kW-hr) (MMBtu/yr)
3.7 4,082,160 247 37,310
Notes:

1. Increased heat rate based on pressure drop. Similar project experienced a 10 Btw/kw-hr increase due to a 1.5
pressure drop from a control device.

2. Annual lost electrical output and additional fuel consumption based on 8,760 hours of operation.

5.6.4 Economic Impact of SCR Control System

In addition to having technical problems, SCONO, control technology is significantly more
expensive than SCR. An economic analysis is provided in Appendix E. The estimated levelized
cost per ton of NO, removal for the SCONOy technology is $22,786/ton per year. The SCR
annualized cost per ton, which is the proposed control technology for NO, removal, totaled
$2,606/ton per year.
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. 5.6.5 BACT Proposal

The SCONO, control technology is not a demonstrated technology and SCR technology is
significantly less expensive than SCONO, for the same level of NOy control. Therefore, the use
of SCR technology is proposed as BACT for NO,; emissions from the combined cycle
equipment. Proposed BACT emission limits are 3.5 ppm (24.0 1b/hr) NO, during natural gas
firing and 10 ppm (80.0 lb/hr) NO, during distillate oil firing. The 3.5 ppmvd NO, limit during
natural gas firing has previously been accepted as BACT by the FDEP.

5.7 BACT Summary

This BACT analysis was based on similar recent analyses performed and submitted with other
CPV applications. The FDEP has recently reviewed these applications and the proposed BACT
and has concurred with the determinations. The following table summarizes the proposed BACT
limits, assuming full load operations, for the proposed Facility.
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Table §-2 Summary of Proposed BACT Limits for the CPV Pierce Project

Pollutant

Control Technology

Proposed BACT Limit

Nitrogen Oxides

Low - NO, Combustion Technology
Selective Catalytic Reduction

3.5 ppmvd @ 15% O; (gas)
10 ppmvd @ 15% O; (oil)

Carbon Monoxide

Combustion Controls

9 ppmvd (gas)

15 ppmvd (power augmentation
mode, temporarily limited to
2000 hr/yr)

20 ppmvd (oil)

Particulate Matter-
Combined-Cycle System

Inherently Clean Fuels

Combustion Controls

19 Ib/hr (gas)
44 Ib/hr (oil)

Particulate Matter-
Cooling and Waste Water

Towers

High Efficiency Mist Eliminators

0.0005% dnft

Sulfur Dioxide and
Sulfuric Acid Mist

Low Sulfur Fuels

0.0065% S (gas)
0.05% S (oil)
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Appendix A

Air Permit Application Forms



. Department of ]
Environmental Protection

Division of Air Resources Management

APPLICATION FOR AIR PERMIT - TITLE V SOURCE
See Instructions for Form No. 62-210.900(1)

I. APPLICATION INFORMATION

Identification of Facility

1. Facility Owner/Company Name:
CPV Pierce, Ltd. :

2. Site Name:
CPV Pierce Power Generating Facility

3. Facility Identification Number: ‘ [ X] Unknown

4. Facility Location:
Street Address or Other Locator:

City: Pierce County: Polk Zip Code:
5. Relocatable Facility?. 6. Existing Permitted Facility?
[ 1 Yes [ X] No [ ]Yes [ X] No

Application Contact

1. Name and Title of Application Contact: Patricia DiOrio; Manager, Development

2. Application Contact Mailing Address:
Organization/Firm: CPV Pierce, Ltd.

Street Address: 35 Braintree Hill Office Park, Suite 107

City: Braintree State: MA Zip Code: 02184

3. Application Contact Telephone Numbers:

Telephone: (781} 848-0253 Fax: (781) 848-5804
Application Processing Information (DEP Use)
1. Date of Receipt of Application: /- /% ,0/
2. Permit Number: 05034 6- 20/ - A0
3. PSD Number (if applicable): ,DS D-F(- 3 ’7
4. Siting Number (if applicable):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 I




Purpose of Application

Air Operation Permit Application
This Application for Air Permit is submitted to obtain: (Check one)

[ ] Initial Title V air operation permit for an existing facility which is classified as a Title V

source.

[ ] Initial Title V air operation permit for a facility which, upon start up of one or more newly
constructed or modified emissions units addressed in this application, would become
classified as a Title V source.

Current construction permit number:

{ ] Title V air operation permit revision to address one or more newly constructed or modified
emissions units addressed in this application.

Current construction permit number:

Operation permit number to be revised:

[ 1 Title V air operation permit revision or administrative correction to address one or more
proposed new or modified emissions units and to be processed concurrently with the air
construction permit application. (Also check Air Construction Permit Application below.)

Operation permit number to be revised/corrected:

[ ] Title V air operation permit revision for reasons other than construction or modification of
an emissions unit. Give reason for the revision; e.g., to comply with a new applicable
requirement or to request approval of an "Early Reductions” proposal.

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

This Application for Air Permit is submitted to obtain: (Check one)
[ X1 Air construction permit to construct or modify one or more emisstons units.

{ 1 Airconstruction permit to make federally enforceable an assumed restriction on the
potential emissions of one or more existing, permitted emissions units.

[ ] Airconstruction permit for one or more existing, but unpermitted, emissions units.

DEFP Form No. 62-210.900(1) - Form
Effective: 2/11/99 2



Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:
Gary Lambert, Executive Vice President

2. Owner/Authorized Representative or Responsible Official Mailing Address:
Organization/Firm: CPV Pierce, Ltd.

Street Address: 35 Braintree Hill Office Park, Suite 107

City: Braintree State: MA Zip Code: 02184
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (781) 848-0253 Fax: (781) 848-5804

4, Owner/Authorized Representative or Responsible Official Statement:

I, the undersigned, am the owner or authorized representative®(check here [ ], if so) or
the responsible official (check here [ ], if soj of the Title V source addressed in this
application, whichever is applicable. [ hereby certify, based on information and belief
formed after reasonable inquiry, that the statements made in this application are true,
accurate and complete and that, to the best of my knowledge, any estimates of emissions
reported in this application are based upon reasonable techniques for calculating
emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the statutes of the State of Florida
and rules of the Department of Environmental Protection and revisions thereof. I
understand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sale or
legal transfer of any permitted emissions unit.

MJ{ 9.—— Apﬂ-lL- I"l:?..a.?l

Signature Date

* Attach letter of authorization if not currently on file.

Professional Engineer Certification

1. Professional Engineer Name: Scott G. Sumner
Registration Number: 44352

2. Professional Engineer Mailing Address:
Organization/Firm: TRC

Street Address: 21 Technology Drive

City: Irvine State: CA Zip Code: 92618
3. Professional Engineer Telephone Numbers:
Telephone: (949) 727-9336 Fax: ( 949 ) 727-7399

DEP Form No. 62-210.900(1) - Form
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. 4. Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein*, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unit(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained, will comply with all applicable
standards for control of air pollutant emissions found in the Florida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title 'V source air operation permit (check
here [ ], if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

. If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here { ], if so), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutanis characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation
permit revision for one or more newly constructed or modified emissions units {check here
[ 1 ifso), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

' ’%Wﬁ/ St o/

Date
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Scope of Application

Emissions | Permit Processing
Unit 1D Description of Emissions Unit Type Fee

-- General Electric 7241 FA Combustion Turbine = | ACI1A

-- Cooling Towers ACIA

Application Processing Fee

Check one: [ ] Attached - Amount: $ [ ] Not Applicable
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Construction/Modification Information

1. Description of Proposed Project or Alterations:

Construction of an electrical power generation facility consisting of a combined-cycle system
comprised of one 170-MW General Electric 7241 FA combustion turbine and heat recovery
steam generator designed to power a steam turbine with an operational controlled generating
capacity of 74.9 MW.

2. Projected or Actual Date of Commencement of Construction: To be determined

3. Projected Date of Completion of Construction: To be determined

Application Comment

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 o




II. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:

Zone: 17 East (km): 406.7 North (km); 3079.3
2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): 27/50/5.34 Longitude (DD/MM/SS): 81/56/50.82
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 C 49 4911

7. Facility Comment (limit to 500 characters):

CPV Pierce, Ltd. will install a power generating unit consisting of an efficient combustion.
turbine with heat recovery steam generator (HRSG). The gas turbine will provide
approximately 170 MW of electrical power. The HRSG recovers otherwise lost heat from the
gas turbine exhaust and provides steam energy to drive a steam turbine with an operationally
controlled generating capacity of 74.9 MW,

The new power generation equipment will be designed to meet federal Best Available Control
Technology (BACT) standards, as appropriate for emissions control. The combustion turbine,
HRSG, and steam turbine will be butlt on a 13 acre portion of the 75 acre Polk County
property. The new power generation facility includes a 175-foot stack.

Facility Contact

L. Name and Title of Facility Contact:

Patricia DiOrio; Manager, Development

2. Facility Contact Mailing Address:
Organization/Firm: CPV Pierce, Lid.

Street Address: 35 Braintree Hill Office Park, Suite 107

City: Braintree State: MA Zip Code: 02184
3. Facility Contact Telephone Numbers:
Telephone: (781) 848-0253 Fax: (781) 848-5804
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Facility Regulatory Classifications
.. Check all that apply:

I. [ ] Small Business Stationary Source? { 1 Unknown

2. [ X1 Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

. [ 1 Synthetic Minor Source of Pollutants Other than HAPs?

[ 1 Major Source of Hazardous Air Pollutants (HAPs)?

{ 1 Synthetic Minor Source of HAPs?

[ ] One or More Emission Units Subject to NESHAP?

3
4
3
6. [X] One or More Emissions Units Subject to NSPS?
7
8

[ ] Title V Source by EPA Designation?

9. Facility Regulatory Classifications Comment {(limit to 200 characters):

Combustion turbine subject to 40 CFR Part 60 Subpart GG.

. List of Applicable Regulations

Not Applicable

DEP Form No. 62-210.900(1) - Form
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List of Pollutants Emitted

B. FACILITY POLLUTANTS

5. Pollutant

1. Pollutant | 2. Pellutant | 3. Requested Emissions Cap 4. Basis for
Emitted Classif. . Emissions Comment
Ib/hour tons/year Cap
SO2 A Sulfur Dioxide
NOX A Nitrogen Oxides
PM A | Particulate Matter
Particulate Matier
PMig A < 10 pm
CcO A Carbon Monoxide
Volatile Organic
VOC B Compounds

DEP Form No. 62-210.900(1) - Form
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C. FACILITY SUPPLEMENTAL INFORMATION

- Supplemental Requirements

1. Area Map Showing Facility Location:

[ X] Attached, Document ID:_CPV-PI [ ] Not Applicable [ ] Waiver Requested
2. Facility Plot Plan:

[ X1 Attached, Document ID:_CPV-PI [ ] Not Applicable [ ] Waiver Requested
3. Process Flow Diagram(s): -

[ 1 Attached, Document ID: [ 1 Not Applicable [ ] Waiver Requested
4. Precautions to Prevent Emissions of Unconfined Particulate Matter:

[ ] Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested
5. Fugitive Emissions Identification:

[ 1 Attached, Document 1D: [ 1 Not Applicable [ ] Waiver Requested
6. Supplemental Information for Construction Permit Application:

[ X] Attached, Document ID:_CPV-PI [ ] Not Applicable
7. Supplemental Requirements Comment:

Supplemental information includes air quality modeling study that demonstrates facility's
maximum ambient air quality impacts are below Significant Impact Levels and emission

control technology review that demonstrates facility’s consistency with Best Available Control

Technology requirements.
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Additional Supplemental Reguirements for Title V Air Operation Permit Applications

8. List of Proposed Instgnificant Activities:
[ ] Attached, Document ID: [ 1 Not Applicable

9. List of Equipment/Activities Regulated under Title VI
[ 1 Attached, Document ID:
{ ] Equipment/Activities On site but Not Required to be Individuallty Listed
[ ] Not Applicable

10. Alternative Methods of Operation:
[ ] Attached, Document ID: [ ] Not Applicable

11. Alternative Modes of Operation (Emissions Trading):
[ 1 Attached, Document ID: . [ ] Not Applicable

12. Identification of Additional Applicable Requirements:
[ 1 Attached, Document ID: [ ] Not Applicable

3. Risk Management Plan Verification:

[ ] Plan previously submitted to Chemical Emergency Preparedness and Prevention

Office (CEPPO). Verification of submittal attached (Document ID: ) or
previously submitted to DEP (Date and DEP Office: )
[ ] Plan to be submitted to CEPPO (Date required: | )

[ ] Not Applicable

14. Compliance Report and Plan:
[ ] Attached, Document ID: [ ] Not Applicable

15. Compliance Certification (Hard-copy Required):
[ 1 Auached, Document ID: [ ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 3




Emissions Unit Information Section 1 of 3

H1. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: (Check one)

[ X ] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

{ 1 This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

2. Regulated or Unregulated Emissions Unit? {Check one)

[ X ] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section 1s an unregulated
€missions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):

General Electric 107FA combustion turbine

4. Emissions Unit Identification Number:

ID: [ ] ID Unknown

5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ X]

C Fourth Quarter 2003 | 49

9. Emissions Unit Comment: {(Limit to 500 Characters)

Construction of a combined cycle power generation unit consisting of one 170-MW General
Electric 7241FA combustion turbine and heat recovery steam generator designed to power a
steam turbine with an operationally controlled generating capacity of 74.9 MW.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 12
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Emissions Unit Control Equipment

1. Control Equipment/Method Description (Limit to 200 characters per device or method):

Selective Catalytic Reduction (SCR) will be applied to the combined-cycle system.

2. Control Device or Method Code(s): 65

Emissions Unit Details

I. Package Unit:

Manufacturer: General Electric Model Number: 7241FA
2. Generator Nameplate Rating: 170 MW
3. Incinerator Information; ‘
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 13
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B. EMISSIONS UNIT CAPACITY INFORMATION
. ' (Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

-

. Maximum Heat Input Rate: 1,680 (natural gas) 1,898 (distillate) MMBtwhr

. Maximum Incineration Rate: Ib/hr tons/day

. Maximum Production Rate:

2
3. Maximum Process or Throughput Rate:
4
5

. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year 8760 hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum heat input based on lower heating values of fuels:
) Natural gas - 20,958 Btu/Ib
. Distillate - 18,300 Btu/lb

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 14
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C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

Rule 62-204.220

Ambient Air Quality Protection

Rule 62-204.240

Ambient Air Quality Standards

Rule 62-204.260

Prevention of Significant Deterioration
Increments

Rule 62-204.800

Federal Regulations Adopted by Reference

Rule 62-210.300

Permits Required

Rule 62-210.350

Public Notice and Comments

Rule 62-210.370

Reports

Rule 62-210.550

Stack Height Policy

Rule 62-210.650

Circumvention

Rule 62-210.700

Excess Emissions

Rule 62-210.900

Forms and Instructions

Rule 62-212.300

General Preconstruction Review Requirements

Rule 62-212.400

Prevention of Significant Deterioration

Rule 62-213 Operation Permits for Major Sources of Air
Pollution
Rule 62-214 Requirements For Sources Subject To The Federal

Acid Rain Program

Rule 62-296.320

General Pollutant Emission Limiting Standards

Rule 62-297.310

General Test Requirements

Rule 62-297.401

Compliance Test Methods

Rule 62-297.520

EPA Continuous Monitor Performance
Specifications

DEP Form No. 62-210.900(1}) - Form

Effective: 2/11/99
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Emissions Unit Information Section 1 of R)

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 52.21 Prevention of Significant Deterioration

40 CFR 60 NSPS Subparts GG and Kb

40 CFR 60 Applicable sections of Subpart A, General
Requirements

40 CFR 72 Acid Rain Permits (applicable sections)

40 CFR 73 Allowances (applicable sections)

40 CFR 75 Monitoring (applicable sections including
applicable appendices)

40 CFR 77 Acid Rain Program-Excess Emissions (future

applicable requirements)

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 16




Emissions Unit Information Section __ 1 of 3

D. EMISSION POINT (STACK/VENT) INFORMATION
: {Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code: 1
Flow Diagram? See CPV-PI Appendix B.
- Drawing 99148-C1

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):

Exhaust through a 175-foot stack

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: V. | 6. Stack Height: 7. Exit Diameter:
175 feet 18.5 feet
8. [Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
See CPV-P1 Rate: See CPV-PI See CPV-P1
°F acfm P
11. Maximum Dry Standard Flow Rate: 12..Nonstack Emission Point Height:
dscfm feet

£3. Emission Point UTM Coordinates:
Zone: 17 East (km): 406.7 North (km): 3079.3

14. Emission Point Comment (limit to 200 characters):

See CPV-PI, Appendix C for all operating condittons.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 17
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E. SEGMENT (PROCESS/FUEL) INFORMATION

{All Emissions Units)

Segment Description and Rate: Segment __ 1 of _ 2

1. Segment Description (Process/Fuel Type) (Iimit to 500 characters):

natural gas

2. Source Classification Code (SCC): 3. SCC Units: Million Cubic Feet

20100201

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.91 : 16,714 Factor: :

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.0065 881

10. Segment Comment (limit to 200 characters):

Maximum Annual Rate based on operation at 8,760 hours/year

Segment Description and Rate: Segment __ 2 of _ 2

1. Segment Description (Process/Fuel Type ) (limit to 500 characters):

dhstillate o1l

2. Source Classification Code (SCC): 3. SCC Units: 1000 Gallens
20100101 :

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
14.71 10,592 Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 129.0

10. Segment Comment (limit to 200 characters):

Maximum Annual Rate based on operation at 720 hours/year

DEP Form No. 62-210.900(1} - Form
Effective: 2/11/99 18
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F. EMISSIONS UNIT POLLUTANTS

C ) (All Emissions Units)
1. Pollutant Erﬁilted 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
SO2 EL
NOX 65 EL
PM EL
PM;p EL
CO EL
vOC | EL

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 19
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Pollutant Detail Information Page __ 1 of 0

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: SO, 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
10 (natural gas), 99 (distillate) Ib/hour 75.8 tons/year Limited? [ }
5. Range of Estimated Fugitive Emissions:
i 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code: 2

Reference: General Electric

8. Calculation of Emissions (limit to 600 characters):
Short term emissions:
See CPV-PI Appendix C
Values are maximum rates for all operating conditions
Annual emissions:
[(1O Ib/hr) X (335 days/year) X (24 hr/day) + (99 Ib/hr) X (30 days/year) X (24
hr/day)] / (2000 lb/ton) = 75.8 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Emissions are for worst case operating load condition. See CPV-PI, Appendix C for
emissions at other load conditions

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: [ 4. Equivalent Allowable Emissions:
Natural gas: 0.0065% (sulfur in fuel by weight) 10 (natural gas), 99 (distillate) Ib/hour
Distitlate: 0.05% (sulfur in fuel by weight) 75.8 tons/year.

5. Method of Compliance (limit to 60 characters):
Fuel sampling

6. Allowable Emissions Comment (Desc. of Operating Method) (limtt to 200 characters):

Concentration limits apply for operating loads greater than 50%

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 20
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3

Pollutant Detail Information Page 2__of

6

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: NOx

2. Total Percent Efficiency of Control:

3. Potential Emissions:

4. Synthetically

24.0 (natural gas), 80 (distillate) Ib/hour 125.3 tons/year Limited? |

|

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ 13

to tons/year

6. Emission Factor:

Reference: General Electric

7. Emissions

Method Code: 2

8. Calculation of Emissions (limit to 600 characters):

Short term emissions:
See CPV-PI Appendix C

Values are maximum rates for all operating conditions

Annual emissions:

[(24.0 Ib/hr) X (335 days/year)} X (24 hr/day) + (80 Ib/hr) X (30 days/year) X (24

hr/day)} / (2000 ib/ton)
= 125.3 tons/year

9. Poliutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions 1

of 1

1. Basis for Allowable Emissions Code: 2.

OTHER

Future Effective Date of Allowable
Emissions:

1. Requested Allowable Emissions and Units: | 4.

Natural Gas: 3.5 ppmvd @ 15% O;
Distillate: 10 ppmvd @ 15% O,

Equivalent Allowable Emissions:

24.0 (natural gas), 80 (distillate) Ib/hour

125.3 tons/year

5. Method of Compliance (limit to 60 characters):
CEM - 3 hour block average

7 6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 21
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Pollutant Detail InformationPage 3 of 6
G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
' {Regulated Emissions Units -

'Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: PM 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
19 (natural gas), 44 (distillate) ib/hour  92.2 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: General Electric Method Code: 2

8. Calculation of Emissions (limit to 600 characters):

Short term emissions:
See CPV-PI Appendix C
Values are maximum rates for all operating conditions
Annual emissions: L
[(19 Ib/hr) X (335 days/year) X (24 hr/day) + (44 Ib/hr) X (30 days/year) X (24
hr/day)] / (2000 Ib/ton)
= 92.2 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions 1 of I

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
19 Ib/hour (natural gas), 44 Ib/hour 20 (natural gas), 44 (distillate) Ib/hour
(disullate) 92.2 tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test, USEPA Method 5

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 22
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Pollutant Detail Information Page _ 4 of 6
G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: PM;o 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
19 (natural gas), 44 (distiliate) Ib/hour 92.2 tons/year Limated? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: ‘ 7. Emissions
Reference: General Electric Method Code: 2

8. Calculation of Emissions (limit to 600 characters):

Short term emtssions:
See CPV-PI Appendix C
Values are maximum rates for all operating conditions
Annual emissions:
{(19 Ib/hr} X (335 days/year) X (24 hr/day) + (44 Ib/hr) X (30 days/year) X (24
hr/day)] / (2000 Ib/ton)
=02 .2 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: [ 4. Equivalent Allowable Emissions:

19 Ib/hour (natural gas), 44 1b/hour 19 (natural gas), 44 (distitlate) Ib/hour

(distillate) 92.2 tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test, USEPA Method 5

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form’
Effective: 2/11/99 23
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Pollutant Detail Information Page 5 _of __6
G. EMISSIONS UNIT POLLUTANT DETAIU INFORMATION
{Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: CO 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
See CPV-PI Appendix C. Ib/hour 226.2 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions: :
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
. Reference: General Electric Method Code: 2

8. Calculation of Emissions (Iimit to 600 characters):

Short term emissions:
See CPV-PI Appendix C
Values are maximum rates at 100% operating load

Annual emissions:
{(50 Ib/hr) X (335 days/year) X (24 hr/day) + (70 Ib/hr) X (30 days/year) X (24

hr/day)} / (2000 1b/ton)

= 226.2 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):
Potential annual emission rate assumes continuous power augmentation when natural gas
firing.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
50 Ibs/hr (natural gas), 70 1b/hr (distillate) 50 lbs/hr (natural gas), 70 Ib/hr (distillate)
226.2 tons/year

5. Method of Compliance (limit to 60 characters):

24-hr block average demonstrated by CEMS

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
See CPV-PI Appendix C.

DEP Form No. 62-210.90(1) - Form
Effective: 2/11/99 24
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Pollutant Detail Information Page __ 6__of __ 6_
G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units - '
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: VOC 2. Total Percent Efficiency of Control:
3. Potential Emissions: ' 4. Synthetically
3 (natural gas), 8 (distillate} Ib/hour 14.9 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: General Electric Method Code: 2

8. Calculation of Emissions (limit to 600 characters):

Short term emissions:
See CPV-PI1 Appendix C
Values are maximum rates for all operating conditions
Annual emissions:
[(3 Ib/hr) X (335 days/year) X (24 hr/day) + (8 Ib/hr) X (30 days/year) X (24 hr/day)]/
(2000 Ib/ton)
= 14.9 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions | of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
1.4 ppmvw as CH,4 (natural gas) 3 (natural gas), 8 (distillate) Ib/hour
3.5 ppmvw as CH, (distillate) 14.9 tons/year

1. Method of Compliance (limit to 60 characters):
USEPA Method 25A

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 25
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H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emssions Subtype: VE20 2. Basis for Allowable Opacity:
[X] Rule [ ] Other

3. Requested Allowable Opacity:

Normal Conditions: 20% Exceptional Conditions: %

Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Compliance:

Annual testing using USEPA Method 9
5. Visible Emissions Comment (limit to 200 characters):

I. CONTINUOUS MONITOR INFORMATION
{Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: EM 2. Pollutant(s): NO,, CO
3. CMS Requirement: [X ] Rule
4. Monitor Information:

Manufacturer: Not yet determined

Model Number:

Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):

DEPF Form No. 62-210.900(1) - Form
Effective: 2/11/99 26
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
{Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ 1 Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification
[ 1 Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested

3. Detailed Description of Control Equipment
[ ] Attached, Document 1D: [ ] Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities
[ 1 Attached, Document ID: [ 1 Not Applicable [ ] Waiver Requested

5. Compliance Test Report
[ ] Attached, Document ID:
[ 1 Previously submiited, Date:
[ X} Not Applicable

6. Procedures for Startup and Shutdown
[ ] Attached, Document ID: { X] Not Applicable [ ] Waiver Requested

7. Operation and Maintenance Plan '
[ 1 Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

8. Supplemental Information for Construction Permit Application
[ X1 Attached, Document ID:_CPV-PI [ ] Not Applicable

9. Other Information Required by Rule or Statute
[ X1 Attached, Document ID:_CPV-PI [ | Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(}) - Form
Effective: 2/11/99 27
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Additional Supplemental Reguirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
{ ] Attached, Document ID: [ X] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ 1 Attached, Document ID: [ X] Not Applicable

13. Identification of Additional Applicable Requirements
[ ] Attached, Document ID: [ X1 Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [ X] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ 1 Acid Rain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document 11):

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document 1ID;_

[ 1 New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document 1D:

[ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ 1 Phase II NOx Compliance Plan (Form No..62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ X] Not Apphicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 28
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III. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: (Check one)

[ X] This Emissions Unit Information Section addresses, as a single emissions unit, a single
“process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

{ ] This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

2. Regulated or Unregulated Emissions Unit? (Check one)

[ X} The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):

Fresh Water Cooling Tower

4. Emissions Unit Identification Number: [X] NolID
ID: : [ ] ID Unknown

5. Emissions Unit | 6. Initial Startup 7. Emussions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: o1

C Fourth Quarter 2003 | 49

9. Emissions Untt Comment: (Limit to 500 Characters)

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 29
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Emissions Unit Control Equipment

. 1. Control Equipment/Method Description (Limit to 200 characters per device or method):

High efficiency drift eliminators.

2. Control Device or Method Code(s): 15

Emissions Unit Details

1. Package Unit:

Manufacturer: to be determined Mode] Number:
2. Generator Nameplate Rating: MW
3. Incinerator Information: ,
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F

DEP Form No. 62-210.900(1} - Form
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B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions_ Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate:. mmBtu/hr
2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate: 75,000 gal/min
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
24 hours/day 7 days/*;week
52 weeks/year 8760 hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum process rate (Item 3) is cooling tower water circulation rate.

DEP Form No. 62-210.900(1) - Form
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C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

DEP Form No. 62-210.900{1) - Form
Effective: 2/11/99 32
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_ D. EMISSION POINT (STACK/VENT) INFORMATION
. : (Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emisston Point Type Code:
Flow Diagram? Cooling Tower '

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: V| 6. Stack Height: 7. Exit Diameter:
' 45 feet 32.8 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapeor:
°F Rate: %o
. acfm
11, Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet

13. Emsston Point UTM Coordinates:
Zone: 17 East (km): 406.6 North (km): 3079.1

14. Emission Point Comment (limit to 200 characters):

Cooling tower consists of 5 cells. Exhaust temperature and flow rate vary with changes in
ambient temperature. UTM coordinates reference the middle cell.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 33



Emissions Unit Information Section 2 of 3

E. SEGMENT (PROCESS/FUEL) INFORMATION

{All Emissions Units)

Segment Description and Rate: Segment __ 1 of _ 2

1. Segment Description (Process/Fuel Type) (limit to 500 characters):

Fresh water cooling tower re-circulation water flow rate.

2. Source Classification Code (SCC): 3. SCC Units: 1000 gallons of water
circulated
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity

4,500

39,420,000

Factor:

7. Maximum % Sulfur:

8. Maximum % Ash:

9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

Segment Description and Rate: Segment _ 2 of __2

1. Segment Description (Process/Fuel Type ) (limit to 500 characters):

2. Source Classification Code

(SCC):

3. SCC Units:

4. Maximum Hourly Rate:

5. Maximum Annual Rate:

6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur:

8. Maximum % Ash:

9. Million Btu per SCC Unit:

16. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99
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F. EMISSIONS UNIT POLLUTANTS

. (All Emissions Units)
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
PM/PM; 015 NS

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 35
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Pollutant Detail Information Page 1 of 1

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: PM/PM,, 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
0.79 Ib/hour 3.5 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year

6. Emission Factor: 7. Emissions

Reference: Method Code: 3
8. Calculation of Emissions (limit to 600 characters):

Short term emissions:

See CPV-PI Appendix D-5

[(0.79 Ib/hr) X (8760 hr/year)] / (2000 1b/ton) = 3.5 tons/year

5.

Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions: :
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
0.0005% drift loss 0.79 Ib/hour 3.5 tons/year
5. Method of Compliance (limit to 60 characters):
- Cooling tower design and operation
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 36
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H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
_ { ] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:

5. Visible Emissions Comment (limit to 200 characters):

L. CONTINUOQUS MONITOR INFORMATION
{Only Regulated Emissions Units Subject to Continuous Menitoring)

Continuous Monitoring System: Continuous Monitor of
1. Parameter Code; 2. Pollutant(s):
3. CMS Requirement: [ 1 Rule

4. Monitor Information:
Manufacturer:
Model Number:
Serial Number:

5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 37
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
{Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ 1 Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification _
[ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

3. Detailed Description of Control Equipment
[ X1 Attached, Document ID:_CPV-PI [ ] Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities
[ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

5. Compliance Test Report
[ ] Attached, Document ID:
[ ] Previously submitted, Date:
[ X ] Not Applicable

6. Procedures for Startup and Shutdown )
[ 1 Attached, Pocument ID: [ X] Not Applicable [ ] Watver Requested

7. Operation and Maintenance Plan :
[ 1 Attached, Document ID: [ X] Not Applicable [ ] Watver Requested

8. Supplemental Information for Construction Permit Application
[ X} Attached, Document ID:_CPV-PI [ ] Not Applicable

9. Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 38
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Ahernative Methods of Operation
[ ] Attached, Document ID: f X] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ 1 Attached, Document ID: [ X} Not Applicable

13. Identtfication of Additional Applicable Requirements
[ ] Attached, Document ID: { X} Not Applicable

14. Compliance Assurance Meonitoring Plan
[ ] Attached, Document ID; { X] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ ] Acid Rain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ ] Repowenng Extension Plan (Form No. 62-210.900(1)(a)t.)
Attached, Document 1D:

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

[ ] Retired Unit E).(emption (Form No. 62-210.900(1)(a)3.)
Attached, Document 1D

[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1){a)4.)
Attached, Document 1D:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ X] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 39
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| [11. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required}
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
* (All Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: (Check one)

[ X'] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[ 1 This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

2. Regulated or Unregulated Emissions Unit? (Check one)

[ X1 The emissions unit addressed in this Emissions Unit Information Section is a regulated
emssions unit.

[ 1 The emissions unit addressed in this Emissions Unit Information Section is an unregulated
€MmissIOns unit. :

3. Descriptibn of Emissions Unit Addressed in This Section (limit to 60 characters):

Waste Water Tower

4. Emissions Unit Identification Number: [X] NolID
ID: { ] ID Unknown

5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ ]

C Fourth Quarter 2003 | 49

9. Emissions Unit Comment: (Limit to 500 Characters)

The waste water tower 1s a component of the zero water discharge system.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 40




Emissions Unit Information Section ___ 3 of 3

Emissions Unit Control Equipment

. 1. Control Equipment/Method Description (Limit to 200 characters per device or method):

Special duty crossflow cooling tower with double drift eliminators and double louvers.

2. Control Device or Method Code(s): 15

Emissions Unit Details

1. Package Unit:

Manufacturer: to be determined Model Number:
2. Generator Nameplate Rating: MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburmer Temperature: °F

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 41
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B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: mmBtu/hr
2. Maximum Incineration Rate: : Ib/hr tons/day
3. Maximum Process or Throﬁghput Rate: 4,000 gal/min
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
24 hours/day 7 days/week
52 weeks/year 8760 hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum process rate (Item 3) is the estimated waste tower water circulation rate.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 42
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C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 43
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D. EMISSION POINT (STACK/VENT) ]NFORMAT[ON
. ‘ (Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram? Cooling Tower

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):

4. 1D Numbers or Descniptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: V| 6. Stack Height: 7. Exit Diameter:
45 fect 14.1 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
°F Rate: %
. acfm
1'l. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet

[3. Emission Point UTM Coordinates:

Zone: 17 East (km): 406.6 North (km): 3079.0

14. Emission Point Comment (limit to 200 characters):

Waste cooling tower consists of two cells. Exhaust temperature and flow rate vary with
changes in ambient temperature. UTM coordinates represent the location of one cell.

DEP Form No. 62-210.900(1}) - Form
Effective: 2/11/99 44
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~ E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment __ 1 of _ 2

1. Segment Description (Process/Fuel Type) (limit to 500 characters):

Waste water tower re-circulation flow rate.

2. Source Classification Code (SCC): 3. SCC Units: 1000 gallons of water
circulated :
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
240 2,102,400 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

Segment Description and Rate: Segment _ 2 of _ 2

1. Segment Description (Process/Fuel Type } (limit to 500 characters):

2. Source Classification Code (SCC): 3. SCC Units:

4. Maximum Hourly Rate: [ 5. Maximum Annual Rate: 6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Milhon Btu per SCC Unit:

10. Segment Comment (limnit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 . 45
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F. EMISSIONS UNIT POLLUTANTS

. (All Emissions Units)
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
PM/PM;4 015 NS

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page _ 1 of 1

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Poliutant Emitted: PM/PMjg 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
1.09 Ib/hour  4.76 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions: .
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: Method Code: 3

8. Calculation of Emissions (limit to 600 characters):
Short term emissions:

See CPV-PI Appendix D-5

[(1.09 Ib/hr) X (8760 hr/year)] / (2000 1b/ton) = 4.76 tons/year

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions _ 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

: Emissions: :
3. Requested Allowable Emissions and Units: { 4. Equivalént Allowable Emissions:
0.0005% drift toss 1.09 Ib/hour 4.76 tons/year

5. Method of Compliance (limit to 60 characters):
Tower design and operation

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
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H. VISIBLE EMISSIONS INFORMATION
{(Only Regulated Emissions Units Subject to a VE Limitation)

Yisible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
[ ] Rule { ] Other
3. Requested Allowable Opacity:
Normal Conditions: Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Compliance:
5. Visible Emissions Comment (limit to 200 characters):
I. CONTINUOUS MONITOR INFORMATION
{Only Regulated Emissions Units Subject to Continuous Monitoring)
Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [ ] Rule
4. Monitor Information:
Manufacturer:
Model Number:
Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 48
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplémental Requirements

1. Process Flow Diagram
{ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification
[ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

3. Detailed Description of Control Equipment
[ X] Attached, Document ID:_CPV-P1 [ ] Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities
[ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

5. Compliance Test Report _
{ ] Attached, Document ID:
{ ] Previously submitted, Date:
[ X] Not Applicable

6. Procedures for Startup and Shutdown
{ 1 Attached, Document ID: [ X] Not Applicable { ] Waiver Requested

7. Operation and Maintenance Plan :
[ ] Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

8. Supplemental Information for Construction Permit Application
[ X] Attached, Document 1ID:_CPV-P1 { ] Not Applicable

9.  Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 49




Emissions Unit Information Section 3 of 3

Additional Supplemental Requirements for Title V Air Operation Permit
Applications

11. Altemative Methods of Operation
[ ] Attached, Document ID: [ X] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document ID: [ X] Not Applicable

13. Identification of Additional Applicable Requirements
[ 1 Attached, Document ID: [ X] Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [ X] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ ] Acid Rain Part - Phase 11 (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document ID:

[ 1 New Unit Exemption (Form No. 62-210.900(1}(a)2.)
Attached, Document 1D:

[ ] Retired Unit Exemption (Form No. 62-210.900(1)a)3.)
Attached, Document 1D

[ | Phase I NOx Compliance Plan (Form ‘No. 62-210.900(1)(a)4.)
Attached, Document 1D

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document 1D:

[ X] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 50
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Engineering Drawings
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Appendix C

Air Pollutant Emissions



Appendix C-1

Combined-Cycle System Emissions



APPENDIX C-1
CPV PIERCE, FL

COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)
Fuel 1000 % Methane

Fuel LHV 20,958 Btuw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Gas Turbine @ 50% load
Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 25F
Relative Humidity: 60 %
NOx|: -. . “3.5(ppmvd@ 15%02
CO[._* 9.0Jppmvd
UHC[ . _,7.0]ppmvw
vOC|: ;A

S031

Sulfur Mist[ - =

Front Half + Suifates|~
Partic.| £

PM10 Particulates} . * "% 19|pph

H20 ).

50% Load METHANE

Front Half +[' < # ¢+ 9|pph

Sulfates| ™

Partic.

PM10 r I
Particulates |

Ammonial™g




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions; -

Gas Turbine: PGT7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Buwy/Ib

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 155 f1
Site pressure: 14.62 psia
Ambient temperature: 25F
Relative Humidity: 60%

75% Load METHANE

NOx| i35 ppmvd @ 15%02

Sulfur Mist[ i ]

Front Half &= 3%k
+ Sulfates| i
Partic. [{i852EY

PM10 ‘ag’i‘-'q%?g;"' 19|pph PM10|5s
Particulates |3 Ra53 Particulates |

Front Half +|528%%
Sulfates ¥ ars
Partic, [s& 32

Ammonia | EEHE

ol

C-2




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS {after SCR for NOx reduction)
Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Btuw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 25F
Relative Humidity: 60%

100% Load METHANE

Front Half

Front Half +

+ Sulfates Sulfates

Partic. %5 Partic.

PM10 PM10
Particulates{ Particulates|: -3

Ammonia|~ 75

C-3



APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Bu/lb

Sulfur emission based on 0.0065 WT % Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: 74%
50% Load METHANE
NOx| - ~:3.5|ppmvd @ 15%02

2w 9.0lppmvd
UHC
VOC
SO2| % © . 1jppmvw

SOBppmvw SO3|

Sulfur Mist|-zo0

<1lpph _ Sulfur Mist|- -~ .

Front Half{ - Front Half +[%- - ""9|pph
+ Sulfates|’; Sulfates|™ i s
Partic Jtise.: Partic.fs. 3" .5
PM10{- . - '_',139 pph PM10 T 19ipph
Particulates|™- . :-" Particulates|&, o s
Ammoniapph
02[ ~12.91]%
H20 % H20[ 821)%

C-4



APPENDIX C-1
o CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOX reduction) -

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100 % Methane

Fuel LHV 20,958 Buvlb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 155 fi
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: - T4%

75% Load METHANE

5 3.5|ppmvd @ 15%02 NOx|:-*218:0|pph

COppmvd

UHC[ : .+ 7.0|ppmvw

. VOCppmvw

sO2| .. Ll 1|ppmvw

SO3[._ ", OJppmww

Sulfur Mist| ... . '%

Sulfur Mistf o= 5"

Front Half|- .. " "9|pph : Front Half +| ™% °." 9|pph
+ Sulfates| " - ‘ 1. Sulfates '*_, p ‘;1:-; o
Partic.[-©. ~ ... Partic.|si"

PM10[" -~ 19]pph PM10O[. 7
Pariculatesf .~ " . Particulates

Ammoniapph
H20[ 1 854]%
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APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PGT7241{FA)

Fuel 100 % Methane

Fuel LHV 20,958 Buw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: 74%

100% Load METHANE

NOx| =7 3.5[ppmvd @ 15%02 NOxpph
COf{~ - 2.0|ppmvd

UHC[, . : 7-0]ppmvw UHC[. - -14.0|pph

vOC[. .. - t.4|ppmvw

S0z

SOSppmvw

Sulfur Mist[ - ......1|pph | Sulfur Mist|" -,

Front Half." . ‘¢8lpph Front Half +|-7% . -

+ Sulfates|. < u . Sulfates e
Partic.|. . - Partic.j v L
PM10[. . 19]pph PM10[ ;= -A¢

Particulates|> . .- Particulates| i '+

Ammonial . 7

o2 1259]%
H20[ -~ ' 8.50(%
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APPENDIX C-1
CPV PIERCE, FL.
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Buw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Augmentation (3.5% of compressor flow)
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 fi
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: - 74%

100% Load METHANE

NOx|.. '+

3.5{ppmvd @ 15%02

Co[_,_ 150Jppmvd
UHC[:_7.0]ppmvw

S02[ Tt
SO3|

Sulfur Mist|* -+ - - Sulfur Mist|+

Front Half| +*+%. *y@|pph ~ Front Half +{*". .

+ Sulfates| ... it Sultates]:+ - v
Partic.[ “7 " . Partic_|.+": "
PM10}: "¢ **19|pph PM10f:= . ~19ipph

Particulates}. -~ . = Particulates|-.r -~

Ammonia[ "~ 12]pph

02[ - 11.67]%
H2o[  13.43]%

C-7



Assumptions:

APPENDIX C-1
CPV PIERCE, FL

COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)
Fuel 100% Methane

Fuel LBV 20,958 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation:
Site pressure:

Ambient temperature:
Relative Humidity:

155 fi
[4.62 psia
72 F

13% -

50% Load METHANE

NOxppmvd@15%02
co[ "8 0ppma

URCI

Voo TaJopmww
802[- - . 1Jppmww
SO3[- . _Olppmww

Sulfur Mistpph

Front Half +|3- ;7%
Suifates}’

Partic.

PM10 T
Particutates}--~

Ammonia

9lpph

02[ T 1280%
H2o[ 877

C-8

NOx|;

co[ = Ta0lph

s03[+

Suifur Mist| 2, .-

Front Half +|
Sulfates|.

Partic. [##%2 # 7

PM10| e -
Particulates|.: : =77

. 9ipph




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)
Fuel 100% Methane

Fuel LHV 20,958 Btu/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

(GGas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 72 F
Relative Humidity: 73%

75% Load METHANE

NOx

Co[.__9.0jppmvd
UHC["_"._ 7.0Jppmvw

S02[ T Tlppmuw

SO3[ " - Olppmww

Sulfur Mist}-»- 7 . %y1lpph

Front Half +{* ~ <. 8lpph
Sulfates] .- ¥ *
Partic.| s.. %~

PM10[:. " 19]pph
Particulates|™ - ..

Ammoniapph
O2[ T 1248]%
H2O[ 7 9.14]%

% 3.5|ppmvd@15%02 NOx|;

COp.. * "
UHC '
VOC|~#.-
SO2{z v 17
SO3( . -

Sulfur Mistf?...0

Front Half +[. .. .%% 4
Sulfates|. ;% )
Partic.|._.-

PM10[+ % 18|pph
Particulates|:. " Zs

Ammeonial % .7

C-9



Assumptions:

APPENDIX C-1
CPV PIERCE, FL

Gas Turbine: PG7241(FA)

Fuel 10% Methane
Fuel LHV 20,958 Bu/lb

Sulfur emission based on 9.0065 WT% Sulfur content in the fuel

Gas Turbine @ hase load

Fuel temperature 365 F
Site elevation:

Site pressure:

Ambient temperature:
Relative Humidity:

155 ft
14.62 psia
72F

3%

100% Load METHANE

503

Sulfur Mist| . -

Front Half +],,..-
Sulfates|
Partic.|-

PM10
Particulates

Ammonial © 7 &°

o2 TZAT%

H20

COMBINED-CYCLE.GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

N[ Zopn
co[— 2 0lopn
o[ Taoph

Sulfur Mist[ -~~~ 1]pph
Front Half +|" -, f.v_' - Ypph
Sulfates| 7« 7.0,

Partic.["
PM10("..>  18[pph
Particulates| - .
Ammonial*
02 T, ' 12.47|%
H20[_8.14]%



Assumptions:

APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE

EMISSIONS (after SCR for NOx reduetion)'

-Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Btu/ib

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Augmentation (3.5% of compressor flow)
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 72F
Relative Humidity: 3%
100% Load METHANE
NOx} .. <5:-3.5(ppmvd @ 15%02 NOx{-*.23.0|pph
co[_T5lppmvd CO[_48]pph

UHC[ ~ 14.0pph

SO2| ..o Alppmvw

SOBppmvw
Sulfur Mistf .~ - _=1]|pph Sulfur Mist|=; -
Front Haif|- - s

+ Sulfates|. -~

Partic.| % ¢

~ 9ipph Front Haif +| .~

Sulfates|?, 5 i

Partic.
PMI0Of 7 7 PM10, %y 1
Particulates| - . Particuiates|z-.. .,
Ammonial Ammonia|
o2[ 1T49]%
H20 % H20 %
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APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

" Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Bu/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 97F
Relative Humidity: 70 %

50% Load METHANE

$ . 35lppmvd @ 15%02 NOx[ & 13.0]pph
Co[_18.0]pph
UHC[. . . . 7.0]ppmvw UHC[ - 9.0]pph
VOCpph
SO2[ - %7 SO2[ . " : 6]pph
503[:. SO3[ .~ 0OJpph
Sulfur Mist[.". " - Sulfur Mist[ .~ 1]pph
Front Half + Sulfates ; “29ipph Front Half +| £ _* 9|pph
Partic. [ ™ : Sulfates| #% -
: Partic.| .= _ &
PM10 Particulates 5 9lpph PM10[ 7 _19(pph
- T Particulatesj i L.,
Ammonial.¥ -2 7|pph Ammonial 7
02[TZ70% o2[ T2 70%
H20[  ~ 10.68]% H20}-. 10.68]%

C-12



APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)
Fuel 100% Methane

Fuel LHV 20,958 Bu/lb’

- Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Gas Turbine @ 75% load
Fuel temperature 365 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 97 F
Relative Humidity: 70%
75% Load METHANE
NOX{ » --3.5|ppmvd@15%02 NOx|  17.0|pph
Co[__21.9]pph
UHC[TE0]pph
voo[ _22Jpeh
S02y . .o 7|pph
S03f " Glop
Sulfur Mist[ , .. 1]pph
Front Haltf, 7.:2™ FrontHalf +} . 9ipph
+ Sulfates|?, Sulfatesf.
Partic.|- Partic.p=
PM10}, "4 PM10[:." -~ 19ipph
Particulates| ™. & .. Particulates|- = |
Ammoniapph Ammoniapph
02| .12.18[% 02| - 12.18[%
H20( . 11.13{% H20| « "11.13{%



APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 20,958 Buw/ib

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 fi
‘Site pressure: 14.62 psia
Ambient temperature: 97F
Relative Humidity: 70%
100% Load METHANE
NOx|* 7 . 3.5|ppmvd@15%02 NOx| = ~:'20.0|pph

COf__+#9.0]ppmvd CO[-_."26.0)pph
UHC[_"_ 7.0]ppmvw UHC[ -, . 13.0]pph

803,
Sulfur Mist{ + ... 1“T|pph Sulfur|, <7« . pph
SINRCVO Mist|s. - & % -
Front Half| <.” ~% 9ipph Front| © * <, 9|pph
+ Sulfates|<:. a7, Half +|.~, - &
Partic.|-.." -~ Sulfates| w70
- -"" Partic.| - ¢ o
PM10} "+ 19|pph PM10| -+ ~18{pph
Particulate| . . _* - Particulat| “=:7.: "
S IS esf. . ., -
Ammoniapph Ammonial i T

02[ "~ 12.06]% oz2[
H2o[ 7 11.24]% | H2o[ - 114)%




APPENDIX C-1
CPV PIERCE, FL.
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 1% Methane

Fuel LHV 20,958 Bay/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Aungmentation (3.5% of compressor flow)
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 155 fi
Site pressure: 14.62 psia
Ambient temperature: 97F
Reilative Humidity: 70%
100% Load METHANE
NOx|[+¥ =73 5lppmvd @ 15%02 NOx| ., 21.0]pph
. 15.0[ppmvd cO pph
UHC[_~ 7.0}opmww UHC[___-13.0}pph
VOC[, i T VOC[__-2.6]pph
502[ T Tlppmvw ' 502[__8Jpph
SO3[F 7 0]ppmvw SO3[ " Ojpph
Sulfur Mist| *- -~ ... 1ipph Sulfur Mlstl:ﬂpph
Front Half[#} | pph Front Half +}.-« ; * .9[pph
+ Sulfates|, ;10 Sulfates]<"/" =%
Partic. [+ Partic.{.- .
PM10}:- - :19|pph PM10| - =19|pph
Particulates|: . - . Particulates| .
Ammonial. v Ammonia.  -11|pph
o2 . 02{. 11.05|%
H2O[ "+ H20[ - 16.09]%




Assumptions:

APPENDIX C-1

CPV PIERCE, FL

COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)
Fuel Distillate, H/C ratio of 1.8

Fue! LHV 18,300 Buw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on (.05 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 80 F
Site elevation:

Site pressure:
Ambient temperature:
Relative Humidity:

1240

155 f1
14.62 psia
25F

60%

ppmvd

UHC[_«_7.0Jppmww
voC[__-35Jppmvw

502

BENEE

Front Half +|: % i
Sulfates e,
Partic.| . /%

PM10[, 5 ;41

Particulates| =" - ™

ppmVw

|pph

Ammonial . 9]pph
0o TTE
Heo AT

50% Load Distillate

~+10.0|ppmvd @ 15%02

Front Half +{%~ #c -

Particutates| " &

NOx|* - "49|pph

cof amlph

UHG[__10.0]pph

Sutfur Mist|%7 7 73

Sulfates|
Partic.|-

pph

PM10].% .. 41

Ammaonia pph
02 188
H20[ 941



Assumptions:

APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE

EMISSIONS: (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)
Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/Ib

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 155 fi
Site pressure: 14.62 psia
Ambient temperature: 25F
~ Relative Humidity: 60%
75% Load Distillate
~.'5 10:0[ppmvd @ 15%02

Front Half +| .

Sulfates e

Partic_{s’

PM10js =" =

Particulates);+ "5y

SO3[ "~ 5|Pph

Sulfur Mist]s7 &7 ...

Front Half +|: ,t
Sulfates|®: ®
Partic. |-

pph PM10|:7
Particulates|;

H20{%.10.261%



APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel! LHV 18,300 Buw/lb .

Water injection for NOx control to 42 ppmvd @ 5% O2 at GT exhaust
Sulfur emission based on 0.05 WT¥% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F,

Site elevation: 155 fi
Site pressure: 14.62 psia
Ambient temperature: 25F
Relative Humidity: 60%
100% Load Distillate
NOx ppmvd @ 15%02 NOXx pph
Cco ppmvd cO pph
UHC

UHC{._:"16.0]pph

VOC]--. -.8.0|pph

S02[ T Tilopmw S02[ 7 Salopn

vOC

SO3|- 7 503
Sulfur Mist|,.~%%-210[pph Sulfur Mist[" # =
Front Half] .. =% 17|pph Front Half +| -,
+ Sulfates|.,- T Suifates
Partic.|. ;" Partic. ]..
PM10|", PM10[:4 5% 44
Particulates{. "« Particulates| .. 8-

Ammonia[ .~ 15|pph

02[. . 11.46|% 02} 11.46]%
H20[ " 10.26]% H20[ _1026]%




APPENDIX C-1
CPV PIERCE, FL.
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% 02 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 50% load

Fuel temperature 80 F

Site elevation: 155 fit
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: 74%
50% Load Distillate
NOx| :r: 10.0lppmvd@ 15%02

Cco
UHC| -
VvOC
502
s03[ w
Suifur Mist| . &7 Sulfur Mistpph
Front Half| - +7% FrontHalf +| <. *_17|pph
+ Sulfates|: ” Sulfates| 27 i-%
Partic.{. . #7 =< Partic.|. . 0%
PM10] " . 40[pph PM10} .= % 40|pph
Particulates| -: ;«,® * 4 Particulates|y i
Ammoniapph Ammoniaj-. " %
02 % 02 %
H20 % H20 %



APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Buw/1b

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 59F
Relative Humidity: 74%
75% Load Distillate
NOx| =< 10.0[ppmvd @ 15%02 NOx pph
o pph
UHC pph

S03[ oo

Sulfur Mist| .- 78|pph

Front Half] :#43%":.17]pph Front Half +{«>7 "¢
+ Sulfates| ey - Sulfatesfg, .2/ (5
Partic.{” - Partic.| 5. 273
PM10] -7 42|pph PM10[. --42]pph
Particulates|™~".. " .- & Particulates| :*'% <3¢
Ammoniapph Ammonia|sy .
02|17 . 11.18[% 02]#:11.18{%
H20[ - 10.81]% ' H2O[ ~10.81]%

C-20




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOX reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distiltate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/Ib

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 155 ft
Site pressure: - 14.62 psia
Ambient temperature: 59F
Relative Humidity: 74%
100% Load Distillate
Nox ppmvd @ 15%02 ' NOx[. " 75.0]pph
ole ppmvd co pph
UHC pph
vOC[ = 78]poh
S02[ o
S03[eleen

Sulfur Mist[*~25: 5+ Sulfur Mist],, >

Front Half - -3 Front Half + pph
+ Sulfates| : Sulfates| " .
Partic.| . Partic.]*" 7
PM10] PM10}+:% " 44|pph
Particulates|. : » ~' Particulatesy’ % ¢
Ammonial Tk A
02 ,11.22|% O21_-11.22]%
H20| © "11.13]% H204: 11.13]%

C-21



Assumptions:

APPENDIX C-1
CPV PIERCE, FL

COMBINED-CYCLE GAS TURBINE

EMISSIONS (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8
Fuel LHV 18,300 Buw/lb .
Water injection for NOx control to 42 ppmvd @ {5% O2 at GT exhaust

Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 50% load
Fuel temperature 80 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 72F
Relative Humidity: 73%

50% Load Distillate

NOxppmvd@ 15%02

COppmvd
URC|. .-
VOCppmvw
SO2ppmvw
SQ3(.° " . Olppmvw

Sulfur Mist[ - - _ -6]pph
Front Half +}-+* 17 ﬁph
Sulfates|r e
Partic.|© * .5 77

PM10[. " . 40]pph

Particulates|. = -

. Ammonia|l.. i TEE

H2O[T0.T8]%

C-22

Sulfur Mist[ . =~ 6]pph

Front Half +|-

Sultates
Partic.

17

PM10[ = . 240
Particulates|- . 773" -

pph




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PGT7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: . 155 ft
Site pressure: 14.62 psia
Ambient temperature: T72F
Relative Humidity: 3%
75%Load Dijstillate
NOx ppmvd@15%02 Nox pph
co[Zaglopmud co[ —Bodlpen
UHC[ 2 Z8fopmw UHC[Tiph
VOC[ .=~ 35]ppmww VOC[~___ 55Jpph
S02[ =7 Tlopmw s02[ 7alppn
S03[ = Blopmw 503~ oo
Sulfur Mist ;. “8Jpph Sulfur Mist[."._ 8]pph
Front Half +[ .« . “*17|pph Front Half +| . 17|pph
Sulfates| " 10 Sulfates| =, . =
Partic| .-~ Partic.|” ~
PM10O[ - % 42]pph PM10[ - 42]pph
Particulates|” :. . Particutates|. - -
Ammonia[. "~ 11]pph Ammoniafs-— " 11]pph
oz[- - 1.17]% o2[ MA7%
Hz0[T118]"% H20[_T1.18]"%




Assumptions:

APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 72F
Relative Humudity: 73%
100% Load Dijstillate
NOxppmvd@15%02 NOxpph
co[___-200}ppmva co[__6a0jpph
UHC[."_“7.0]ppmww UHC[_ ™ 74.0Jpph
voc| ; VOC|..; 4 7.0|pph
802[ . 7 7 11]ppmvw $02[.___ - 9pph
SO3[7 - . -] ppmvw SO3[. . . S5lpph
Sulfur Mist|- Sulfur Mistpph
Front Half +f; .2 . % Front Half +{.2 < . 7"17|pph
Sulfates| =-.* : Sultates| . -
Partic.|+ " ;" Partic.{*% . 7" -
PM10| - = 44[pph PM10[ .. ... . 44|pph
Particulates|- - - ... Particulates|™- . /- -

AR oo TTEA%
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Assumptions:

APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE

EMISSIONS (after SCR for NOx reduction)

Gas Turbine: PG7241(FA)
Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 50% load

Fuel temperature 80 F

Site elevation: 155 ft

Site pressure: 14.62 psia

Ambient temperature: 97F

Relative Humidity: 10%

50% Load Distillate
NOxppmvd@ 15%02 NOxpph
co ppmvd CO pph
UHC[___70]ppmvw UHC[__" 8.0]pph
voo[ B Eppmww VOC[_BJppn
SOEppmvw SO2 pph
SOSppmvw S03| #". - "4|pph
Sulfur Mistpph Sulfur Mist| .. =* .

Front Half + =~ = 17|pph Front Half +[.7 3¢~
Sultates| .- . Sulfates|< . .-
Partic.| . Partic. [

PM10["  .40|pph PM10}- . :." .40{pph
Particulates| - - +" Particulates] . 2% &
Ammoniapph
02 11.91[%
H20[ 11.26{%




APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on .05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 155 ft
Site pressure: 14.62 psia
Ambient temperature: 97 F
Relative Humidity: 70%
75% Load Distillate
NOXx ppmvVd@15%02 NOx[. 54.0}pph
co ppmvd CO[_ 57.0]pph
UHC[_-. 7.0]ppmww UHC[__11.0pph
vOC[__ 35lppmvw | VOC|. ~55]pph
'802[ = _t1Jppmvw : S02[ _ 68Jpph
SOSppmvw S03|.t
Sulfur Mist] """, Sulfur Mist|:5*
Front Half +| (- .:17|pph Front Half +|., . ; 17(pph
Sulfates| - - . Sulfates[.” <™
Partic.[- o 4 : Partic. |5 4.
PM10| =< 41pph PM10[* 2 41|pph
Particulates| : ... & Particulatesfs- <% * -
Ammoniapph Ammoniafs -
02}. 11.15|% 02(~ 11.15]|%
H20[" 12.33]% H20[" ., 12:33]%
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APPENDIX C-1
CPV PIERCE, FL
COMBINED-CYCLE GAS TURBINE
EMISSIONS (after SCR for NOx reduction)

Assumptions:
Gas Turbine: PG7241(FA)
Fuel Distillate, H/C ratio of 1.8
Fuel LHV 18,300 Btw/lb
Water injection for NOx control to 42 ppmvd @ 15% 02 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel
" Gas Turbine @ base load
Fuel temperature 80 F

Site elevation: 155 ft

Site pressure: 14.62 psia

Ambient temperature: 97F

Relative Humidity: 70%

100% Load Distillate
NOXx ppmvd @ 15%02 NOx pph
CO ppmvd CO|.:. 57.0|pph

UHC[ - 7.0]ppmvw UHC["_13.0]pph
voc[ -3 8ppmww - VS N
S0 Tjopmww s02[ = Ealppin
SO3} .- . S03

Sulfur Mist{ ¢ r.. - 9]pph Sulfur Mist[ %t

Front Halip~»' == 17|pph Front Half +[ ="

+ Sulfates| - .o Sulfates|, .. & o7
Partic.| . v Partic.| - ot
PM10[ -~ "'43|pph PM10] 3. 43|pph

Particulates| = - " | Particulates|%< =%

Ammoniapph Ammoniapph

o2[ 10.90]%
H20 12.96%
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Appendix C-2

Annual Emissions



CPV Plerce- Combined-Cycie Maximum Potential Annual Emissions

Units NOy CO vOC S0, SO, PM H,S0, NH, -
Capacity Factor 100% 100% 100% 100% 100% 100% 100% 100%
Controlled 5 ppm sli
Natural Gas
Operating Period Hours 8040 8040 8040 8040 8040 8040 8040 8040
Emission Rate Ib/hr 24.00 50.00 3.00 10.00 1.00 19.00 1.00 13.00
Annual Emissions tons/year 96.48 201.00 12.06 40.20 4.02 76.38 4.02 52.26
Distillate
Operating Period Hours 720 720 720 720 720 720 720 720
Emission Rate Ib/hr 80.00 70.00 8.00 99.00 6.00 44.00 10.00 15.00
Annual Emissions tons/year 28.80 25.20 2.88 35.64 2.16 15.84 3.60 5.40
Total Annual Emissions|tons/year 125.28 226.20 14.94 75.84 6.18 92.22 7.62 57.66

J:/projects/cpv pierce/Final Revision
/ potandact emissions.xIs

4/16/01




CPV Pierce- Eomblne-CycIe Maximum Actual Annual Emissions

Units N0x [e0) vOC SOz SO; PM H,SO4 NH3
= . Controlled
Capacity Factor 100% 100% 100% 100% 100% 100% 100% 100%
Natural Gas (with PA)
Operating Period Hours 2000 2000 2000 2000 2000 2000 2000 2000
Emission Rate \b/hr 23.00 49.00 2.80 9.00 1.00 19.00 1.00 12.00
Annual Emissions tons/year 23.00 49.00 2.80 9.00 1.00 19.00 1.00 12.00
Natural Gas (without PA)
Operating Period Hours 6040 6040 6040 6040 6040 6040 6040 6040
Emission Rate I/hr 22.00 28.00 2.80 9.00 1.00 19.00 1.00 12.00
Annual Emissions tons/year 66.44 84.56 B.46 27.18 3.02 57.38 3.02 36.24
Distillate
Operating Period Hours 720 720 720 720 720 720 720 720
Emission Rate Ib/hr 73.00 63.00 7.00 91.00 5.00 44.00 10.00 14.00
Annual Emissions tons/year 26.28 22.68 2.52 32.76 1.80 15.84 3.60 5.04
Total Annual Emissions|tons/year 1165.72]  156.24 13.78 68.94 5.82 92.22 7.62 53.28

Max. emissions at 100% load and 72F

J:/projects/cpv pierce/Final Revision/PotandAct Emissions.xls




Appendix C-3

HAP Emissions



Maximum Heat Input, (Btwhr):

CPV Pierce
Potential Hazardous Air Pollutants Emissions

Combined Cycle Turbine

Potential Operating Hours

Distillate Fuel Oll 1,898,000,000 Distillate Fuel Oil 720

Natural Gas 1,679,900,000 Natural Gas 8,040
Distillate Oil Natural Gas
Emission Annual Emission | Emission | Annual | Total Annual
Factor Emission Rate Emissions Factor Rate Emissions| Emissions
Pollutant Ib/MMBtu Ib/hr TPY Ib/MMBtu Ib/hr TPY TPY

Arsenic 1.10E-05 2.09E-02 7.52E-03 7.52E-03
Beryllium 3.10E-07 5.88E-04 2.12E-04 2.12E-04
[Cadmium 4.80E-06 9.11E-03 3.28E-03 3.28E-03
[chromium ~1,10E-05 2.09E-02 7.52E-03 7.52E-03
[Lead 1.40E-05 2.66E-02 9.57€-03 9.57E-03
Manganese 7.90E-04 1.499 0.540 5.40E-01
|Mercury 1.20E-06 2.28E-03 8.20E-04 8.20E-04
[Nickel 4.60E-06 8.73E-03 3.14E-03 3.14E-03
Selenium 2.50E-05 0.0475 1.71E-02 1.71E-02
Acetaldehyde 4.00E-05 0.0672 0.2701 2.70E-01
Acrolein 6.40E-06| 1.08E-02| 4.32E-02 4.32E-02
1,3 Butadiene 1.60E-05 3.04E-02 1.09E-02 430E-07| 7.22E-04] 2.90E-03 1.38E-02
Benzene 5.50E-05 0.1044 3.76E-02 1.20E-05| 2.02E-02 0.0810 1.19E-01
Ethylbenzene .‘ i 3.20E-05 0.0538 0.2161 2.16E-01
Formaldehyde 2.80E-04 0.531 7.10E-04 1.193 4.795 4.99
Napthalene 3.50E-05 0.0664 2.39E-02 1.30E-06 2.2E-03| 8.78E-03 3.27E-02
PAH 4.00E-05 0.0759 2.73E-02 2.20E-06 | 3.70E-03| 1.49E-02 4.22E-02
Propylene Oxide 2.90E-05 0.0487 0.196 1.96E-01
[Toluene 1.30E-04 0.2184 0.878 8.78E-01
Xylene 6.40E-05 0.1075 0.4322 4.32E-01
Total HAPs 7.82

Hazardous air poliutant emisslon factors taken from USEPA document Compilation of Alr Pollutant Emission Factors AP-42, Fifth Edition,
Volume |I: Statlonary Point and Area Sources, Section 3.1 Stationary Gas Turbines, dated 4/2/2000:
Table 3.1-3, Emiasion Factors for Hazardous Air Pollutants from Natural Gas-Fired Stationary Gas Turbines
Table 3.1-4, Emission Factors for Hazardous Air Pollutants from Distillate Oll-Fired Stationary Gas Turbines
Table 3.1-5, Emission Factors for Metallic Hazardous Alr Pollutants from Distillate Oli-Fired Stationary Gas Turbines



Appendix C-4

Cooling And Waste Water Towers Particulate Emission
Calculations



4/16/01

Competitive Power Ventures - Pierce Project
Cooling Tower PM Emissions Calculations

Parameter Units Value
Cooling Tower Circulating

Flow” gal/min 75,000
Drift Fraction of Circulating

Flow* arcent 0.0005
Drift Rate al/min 0.375
Drift Rate galfhr 225
Water Density Ib/gal 8.33
|Water Density Assumed for

Cooling Water Ib/gal 8.33
Drift Rate Ib/min 3.12
Drift Rate Ib/hr 187.43]
Convert Ib/hr to g/s /s per lo/hr 0.126
Drift Rate /s 23.6
Dissolved & Suspended Solids

in Water _ mg/l 4200
Dissolved & Suspended Solids

in Water g/l 4.2
Convert Liters to Gallons l/gal 3.785
Dissolved & Suspended Solids

in Water g/gal 15.90
PM Emissions g/hr 357.7
PM Emissions Ib/hr 0.79
PM Emissions 9fs 0.099
Number of Cells 5
PM Emissions g/s per cell 0.020
Annual Emissions tons/year 3.45
" per Marley specification

12:39 PM Pierce Appendix C-4 ctower.xls



éornpetitive Power Ventures - Plerce I-"roject
Wasterwater Tower PM Emissions Calculations

Parameter Units Value
Cooling Tower Circulating

Flow" gal/min (liquid) 4,000
Drift Fraction of Circulating

Flow* percent 0.0005
Drift Rate gal/min (liquid) 0.02
Drift Rate gal/r (liquid) 1.2
tWater Density Ih/gal 9.0489
Water Density Assumed for

Cooling Water Ib/gal 9.0489
Drift Rate Ib/min (liguid) 0.18
Driit Rate Ib/hr (liquid) 10.86
TDS ppm (weight) 100,000
[PM emissions Ib/hr (solids) 1.09
Convert Ib/hr to g/s g/s per Ib/hr 0.126
Drift Rate g/s 0.137
Number of Cells 2
PM Emissions s per cell 0.068
Annual Emissions tons/year 4.76

* 1.09 Ib/hr based on AEP-Proserv information
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Appendix D-1

BPIP Input and Output Files



Appendix D-1
BPIP Input File

CPV PIERCE POWER PLANT
0 7 3 3 .000OMETERS 1.0 UTMY 1

HRSG 1 00
4 2682

239 598

239 598

4048 598

4048 -5.98

GTG 1 -00
8 1189
4048 -3.73
4048 373
7693 3.73
7693 675
8112 675
81.12 -6.732
7693 672
7689 -3.86

STG i 00
8 853

39.01 -3285

3901 -20.09

4394 -1970

4484 -21.80

6792 -21.80

6792 -30.76

4484 -30.76

4394 -32.35

COOLT 1 00
4 9.45

-111.87 -29.89

-122.22 -19.55

£9.39 33.65

-59.04 23.30

ADMIN 1 00
4  6.10

12206 36.41

12206 87.21

137.00 87.21

137.00 3641

CONTROL 1 .00
4  6.10

55.80 24.05

55.80 36.00

88.66 36.00

83.66 24.05

WATER 1 00
4 9214

-2478 463

-24.78 19.57

-12.83  19.57

-12.83  4.63

RAWWATER 00 1220 14.53-7345 56.80
DEMWATER 00 2134 17.43-2594 56.80
FUELOIL 00 1524 1938 37.02 56.80



STACKI
CELLI
CELL2
CELL3
CELLA
CELLS5
WASTE]
WASTE2

88838388288

53.34
13.72
13.72
13.72
13.72
13.72
1372
13.72

0.0
-111.75
-101.23

-90.63
-80.03
-69.52
-127.01
-122.70

0.0
-19.42
-8.73
1.88
12.48
23.17
-34.15
-29.84



'. BEE-Line Software Version: 5.12

Input File - PIERCE.GEP
tnput File - PIERCE.PIP
Output File - PIERCE.TAB
QOutput File - PIERCE.SUM
Output File - PIERCE.SO

BPIP (Dated: 95086)
DATE : 04/13/01
TIME : 14:51:28
CPV PIERCE POWER PLANT

BPIP PROCESSING INFORMATION:

The ST flag has been set for processing for an ISCST2 run.

nputs entered in METERS  will be converted to meters using
a conversion factor of  1.0000. Cutput will be in meters.

The UTMP variable is set to UTMY. The input is assumed to be in
UTM coordinates. BPIP will move the UTM origin to the first pair of
UTM coordinates read. The UTM coordinates of the new origin will
be subtracted from all the other UTM coordinates entered to form
this new local coordinate system.

Plant north is set to  0.00 degrees with respect to True North.

. CPV PIERCE POWER PLANT

PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
{Output Units: meters)

Stack-Building Preliminary™*
Stack Stack Base Elevation GEP** GEP Stack
Name Height Differences EQNI Height Value

STACK] 35334 0.00 67.05 67.05
CELL] 1372 0.00 2363 65.00
CELL2 1372 0.00 2363 65.00
CELL3 13.72 0.00 47.54 65.00
CELL4A  13.72 0.00 56.70 65.00
CELL5 13.72 0.00 64.86 65.00
WASTEl 13.72 0.00 23.63 65.00
WASTE2 1372 0.00 23.63 65.00

* Results are based on Determinants 1 & 2 on pages ! & 2 of the GEP
Technical Support Document. Determinant 3 may be investigated for
additional stack height credii. Final values result after
Determinant 3 has been taken into consideration.

** Results were derived from Equation 1 on page 6 of GEP Technical
Support Document. Values have been adjusted for any stack-building
base clevation differences.

Note: Criteria for determining stack heights for modeling emission
limitations for a source can be found in Table 3.1 of the

. GEP Technical Support Document.




‘.

BPIP (Dated: 95086)
DATE : 04/13/01
TIME : 14:51:28

CPV PIERCE POWER PLANT

BPIP output is in meters

SO BUILDHGT STACKI
SO BUILDHGT STACKI1
SO BUILDHGT STACKI1
$0 BUILDHGT STACK!
SO BUILDHGT STACKI
SO BUILDHGT STACKI
SO BULDWID STACKI
SO BUILDWID STACKI
SO BUILDWID STACKI1
SO BUILDWID STACKI1
SO BUILDWID STACK!
SO BUILDWID STACKI1

SO BULLDHGT CELL!
SO BUILDHGT CELLI
SO BUILDHGT CELLL
SO BUILDHGT CELLI
SO BUILDHGT CELL}
SO BUILDHGT CELLI
SO BUILDWID CELL1
SO BUILDWID CELL1
SO BUILDWID CELLI1
SO BUILDWID CELL1
SO BUILDWID CELLL1
SO BUILLDWID CELL1

SO BUILDHGT CELL2
SO BUILDHGT CELL2
$O BUILDHGT CELL2
SO BUILDHGT CELL2

* S0 BUILDHGT CELL2

SO BUILDHGT CELL2
SO BUILDWID CELL2
SO BUILDWID CELL2
SO BUILDWID CELL2
SO BUILDWID CELL2
SO BUILDWID CELL2
SO BULLDWID CELL2

SO BUILDHGT CELL3
SO BULLDHGT CELL3
SO BUILDHGT CELL3
SO BUILDHGT CELL3
SO BUILDHGT CELL3
SO BUILDHGT CELL3
SO BUILDWID CELL3
SO BUILDWID CELL3
SO BULLDWID CELL3
SO BUILDWID CELL3
SO BUILDWID CELL3
SO BUILDWID CELL3

SO BUILDHGT CELL4
SO BUILDHGT CELIL4

2682
26.82
26.82
26.82
26.82
26.82
39.59
24.27
33.65
39.59
24.27
3365

9.45
9.45
945
9.45
9.45
9.45
54.78
4518
7598
54.78
45.18
7598

9.45
9.45
9.45
9.45
9.45
9.45
54.78
45.18
75.98
54.78
45.18
75.98

9.45
9.45
9.45
12.20
9.45
9.45
54.78
45.18
75.98
14.57
45.18
75.98

9.45
9.45

26.82
26.82
26.82
26.82
26.82
26.82
39.88
18.39
36.87
39.88
18.39
36.87

9.43
9.45
9.45
9.45
9.45
9.45
4471
55.20
75.94
4471
55.20
75.94

9.45
9.45
2.45
9.45
9.45
9.45
44.71
55.20
75.94
4471
55.20
75.94

945
9.45
9.45
12.20
9.45
9.45
4.71
55.20
75.94
14.60
55.20
75.94

9.45
9.45

26.82
26.82
26.82
26.82
26.82
26.82
38.97
11.96
38.97
38.97
11.96
33.97

26.82
26.82
26.82
26.82
26.82
26.82
36.87
18.39

39.88.

35.87
18.39
39.88

945 945 9
945 945 9
945 945 ¢

9.45 9.45
945 945 9.

945 945 9

33.29
63.54
76.14
33.29
63.54
76.14

20.86
69.95
74.03
20.86
69.95
74.03

9.45 945 9
945 945 9
945 945 9

945 945
9.45 945
945 545

33.29
63.54
76.14
33.29
63.54
76.14

20.86
69.95
74.03
20.36
69.95
74.03

45
45
45

.45
45
45
9.45
9.45
.45

26.82
26.82
26.82
26.82
26.82
26.82
33.65
24.27
39.59
33.65
24.27
39.59

26.82
26.82
26.82
26.82
26.82
26.82
29.40
29.40
38.09
29.40
29.40
38.09

945
9.45
945
945 945

45 945

21.37
74.24
69.66
21.37
74.24
69.66

21.37
7424
69.66
21.37
74.24
69.66

45 945

3379
76.27
63.18
33.79
76.27
63.18

.45
9.45
9.45
9.45
9.45
9.45

3379
76.27
63.18
33.79
76.27
63.18

045 945 945 945

945 945 945

9.45

945 945 945 945
12.20 21.34 21.34 21.34

945 945 945 945

945 945 945 945

3329
63.54
76.14
14.49
63.54
76.14

20.86
69.95
74.03
17.39
69.95
7403

21.37
74.24
69.66
17.41
74.24
69.66

33719
76.27
63.18
17.38
76.27
63.18

945 945 945 945
945 945 945 945



SO BUILDHGT CELLA
SO BUILDHGT CELLA
SO BUILDHGT CELLA
SO BUILDHGT CELLA
SO BUILDWID CELLA4
SO BUILDWID CELLA
SO BUILLDWID CELLA
SO BUILDWID CELL4
SO BUILDWID CEL1A4
SO BULDWID CEL1LA

SO BUILDHGT CELLS
S0 BUILDHGT CELLS
S0 BUILDHGT CELLS
SO BUILDHGT CELLS
SO BUILDHGT CELLS
SO BUILDHGT CELLS
SO BUILDWID CELLS
SO BUILDWID CELLS
$O BUILDWID CELLS
SO BULLDWID CELLS
SO BUILDWID CELLS
SO BUILDWID CELLS

$O BUILDHGT WASTEL
SO BUILDHGT WASTE]
SO BUILDHGT WASTEI
SO BUILDHGT WASTE!
SO BUILDHGT WASTEI]
SO BULLDHGT WASTEIL
SO BUILDWID WASTEI
SO BUILDWID WASTE1
SO BUILDWID WASTEIL
SO BUILLDWID WASTE!
SO BUILDWID WASTE]
SO BUILDWID WASTEI

SO BUILDHGT WASTE2
SO BUILDHGT WASTE2
SO BUILDHGT WASTE2
SO BUILDHGT WASTE2
SO BUILDHGT WASTE2
SO BUILDHGT WASTE2
S0 BUILDWID WASTE2
SO BUILDWID WASTE2
SO BUILDWID WASTE2
SO BUILDWID WASTE2
SO BUILDWID WASTE2
SO BUILDWID WASTEZ2

943
12.20
945
945
54.78
45.18
7598
14.57
45.18
7598

.45
9.45
945
12.20
2134
9.45
54.78
45.18
75.98
14.57
17.51
7598

9.45
9.45

9.45
9.45

54.78
45.18

34.718
45.18

9.45
9.45

9.45
9.45

5478
45.18

5478
45.18
0.00

9.45
12,20

945 945 945 12.20
945 2134 2134 2134

945 945 2682 2682 945
945 945 945 945 945

4471
55.20
7594
14.60
55.20
75.94

9.45
9.45
9.45
9.45
945
9.45
4471
55.20
7594
4471
55.20
7594

9.45
9.45
0.00
9.45
9.45
0.00
4471

5520

0.00
44.71

5520

0.00

945
9.45
000
9.45
9.45
0.00
4471
55.20

21.37
74.24
69.66
17.41
19.92
69.66

33.29
63.54
76.14
3329
63.54
76.14

20.86
69.95
74.03
17.39
18.39
74.03

33.719
76.27
14.50
17.38
76.27
63.18

945 945 045 945

945 945 945 945

945 12.20 1220 12.20
945 2134 2134 2134
945 26.82 26.32 26.82
945 945 945 945

3329 20.86 21.37 33.79
63.54 69.95 74.24 76.27
76.14 1460 14.57 14.50
33.29 17.39 17.41 17.38
63.54 18.3% 2427 25.36
76.14 74.03 69.66 63.18

9.45
9.45
0.00
9.45
9.45
0.00 000 000 000
33.29 2086 21.37 33.7%
63.54 000 000 0.00
0.0¢ 000 000 000
33.29 2086 2137 3379
63.54 000 0.00 0.00
0.00 000 000 000

9.45
945
0.00
9.45
945 945 945 000

000 945 945 945

3329 2086 21.37 3379
63.54 6995 7424 0.00

9.45
9.45
945
9.45

9.45
9.45
9.45
9.45

9.45
0.00
9.45
9.45

0.00 0.00 74.03 69.66 63.18

4471
55.20

33.29 2086 21.37 33.79
63.54 6995 7424 0.00

000 0.00 74.03 6966 63.18



Administration/Warehouse Building

De-mineralized
Raw Water Tank Water Tank Oil Tank

o O O

Water Treatment Building

Control/Electrical Rooms

’ !

HRSG and GTG

L

STG

Waste Water Towers

TRC Environmental 3, Ygterside Crossing
Co:porahon (860) 289-8631

Competitive Power Ventures

Figure D-1

. . . GEP Anaglysis Structures
+ Emission Point CPV Pierce

Pierce, Florida

\energy aector projects\cpv pierce\final cad Date: April 10, 2001 [Project No.31325




Appendix D-2

Tampa International Airport
(Station 1.D.:(12842) Windroses 1987-1991



WIND SRTCS CLASS BOUNDARICS
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OCCURRENCE OF EACH WIND DIRECTION.
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FROM WHICH THE WIND IS BLOWING.
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NOTLS:

DIAGRAM OF THE [FREQUENCY OF
OCCURRENCE OF EACH WIND DIRECTION.
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NORTH 10.6 PERCENT OF THE TIME.
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Appendix D-3

Input and Qutput Files In Support of
Class II Modeling Analyses

CALPUFF/CALMET Input and Output Files
in Support of Class I Modeling Analyses

(Reference attached compact disk)




Appendix D-4

Summary of ISCST Modeling Analyses
for SIL. Compliance




SUMMARY OF MODELED IMPACTS *
COMPETITIVE POWER VENTURES PIERCE PROJECT

TABL! !-4

Operating Scenarios Maximum Predicted Single Source Impacts (wg/m?)
Ambient Pollutant
Type of Temp. | Power Load S0, NO, PM. " co
Fuel No. (deg F) Aug. {%) 3-Hour | 24-Hour | Annual Annual | 24-Hour | Annual { 1-Hour | 8-Hour

Natural Gas 1 25 OFF 100 1.13 0.191 0.0107 0.0256 377 0.149 10.5 1.78

2 25 OFF 75 1.42 0.358 0.0120 0.0286 3.90 0.149 12.5 246

3 25 OFF 50 1.50 0.458 0.0115 0.0288 4.64 0.152 13.5 2.80

4 59 OFF 100 1.10 0.221 0.0100 0.0257 3.77 0.149 10.6 1.83

5 59 OFF 75 1.47 0.371 0.0t19 0.0268 4.06 0.149 119 2.34

6 59 OFF 50 1.47 0.450 0.0109 0.0255 4.61 0.152 12.6 2.62

7 72 OFF 100 1.18 0.243 0.0109 0.0265 3.77 0.149 11.0 1.95

8 72 OFF 75 1.37 0.347 0.0112 0.0288 4.09 0.149 12.6 2.49

9 72 OFF 50 1.65 0.475 0.0117 0.0272 473 0153 13.2 2.76

10 97 OFF 100 1.17 0.254 0.0096 0.0241 3.86 0.148 10.8 1.93

1" 97 OFF 75 1.38 0.381 0.0108 0.0262 417 0.150 11.6 2.29

12 97 OFF 50 1.55 0.475 0.0112 0.0243 473 0.154 125 2.63

Distillate Oil 13 25 OFF 100 5.99 0.878 0.0508 0.0411 Ko 0.149 12.7 2.12

14 25 OFF 75 8.94 1.82 0.0618 0.0493 3.90 0.149 20.9 3.68

15 25 OFF 50 9.56 248 0.0606 0.0479 4.35 0.150 23.1 4.33

16 59 OFF 100 6.36 0.879 0.0516 0.0416 3.77 0.149 135 2.26

17 59 OFF 75 8.69 1.78 0.0586 0.0468 3.90 0.149 20.4 3.59

18 59 OFF 50 .41 246 0.0590 0.0470 436 0.150 234 4.41

19 72 OFF 100 6.58 '0.898 0.0524 0.0422 3.77 0.149 13.7 2.28

20 72 OFF 75 8.66 1.91 0.0580 0.0461 3.91 0.149 20.2 3.56

21 72 OFF 50 9.41 2.46 0.0587 0.0466 4.37 0.150 233 4.40

22 59 OFF 100 6.89 1.27 0.0518 0.0418 3.77 0.149 14.2 2.4

23 59 CFF 75 8.49 1.96 0.0555 0.0440 3.93 0.149 20.2 3.66

24 59 OFF 50 8.89 2.49 0.0543 0.0430 4.74 0.151 231 4.37

Gas 25 25 ON 100 1.16 0.198 0.0112 0.0257 3.77 0.149 17.4 2.98

Gas 26 25 ON 75 1.06 ¢.212 | 9.82E-03{ 0.0251 3.77 0.149 17.3 2.96
Gas 27 25 ON 50 1.20 0.247 0.0108 0.0253 377 0.149 17.9 3.18 .

Maximum 9.56 249 0.0618 0.0493 4.74 0.154 234 4.4

Significant Impact Levels 25.0 5.00 1.00 1.00 5.00 1.00 2,000 500

PSD Increment 512 9.0 20.0 25.0 30.0 17.0 N/A N/A

NAAQS 1,300 365 80.0 100 150 50.0 40,000 | 10,000

- ! Maximum combined PM, impacis from the combined-cycle stack plus the five cooling tower emission cells and two wastewater treatment cells.
* These results reflact 175 ft stack height. Annual impacts are conservative estimates, not adjusted for limited hours of use for each fuel.
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Append:x E-1A

o RBLC Search Results for Combustlon Turbine
(Combmed cycle, NO SOz, CO PM/PMm, Natural Gas & Oil)



RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines {Natural Gas) - NOx

FACILITY (ki STATE | PERMI_|PROCESS MW | PPM’_JCTRLDESC

CITY OF ANAHEIM GAS TURBINE PROJECT CA 09/15/1985 [TURBINE. GAS, GE PGLM 5000 55 2.3 |SCR. STEAM INJECTION, CO REACTCR

DUKE POWER CO LINCOLN COMBUSTHON TURBINE STATION |LOWESVILLE NC 12/20/1991 |[TURBINE, COMBUSTION 164 25 [COMBUSTION CONTROL

(GORHAM ENERGY LIMITED PARTNERSHIP GORHAM ME 12/04/1338 TURBINE, COMBINED CYCLE 200 25 |SELECTWE CATALYTIC REDUCTION. EMISSION IS FR

UNION OIL CO RODEQ ca D031988 |TURBINE, GAS & DUCT BURNER 54 25 |SCR, STEAM INJECTION

WESTBROOK POWER LLC WESTBROOK ME 120411938 |TURBINE, COMBINED CYCLE, TWO 528 25 |SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX BUR- NER|LAER
SEPCO RIO LINDA cA 10/05/1994 |TURBINE, GAS COMBINED CYCLE GE MODEL 7 1§ 28 |SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX  COMBUBACT
SACRAMENTO COGENERATION AUTHORITY P40 SACRAMENTO CA 08/19/1994 |TURBINE, GAS, COMBINED CYCLE LMG00D 53 30 [SELEGTIVE CATALYTIC REDUCTION AND WATER INJECTION

SACRAMENTO POWER AUTHORITY CAMPBELL SOUP SACRAMENTO cA 08/18/1994 |TURBINE GAS, COMBINE CYCLE SIEMENS VEd4.2 157 3.0 |SELECTIVE CATALYTIC REDUGCTION AND DRY LOW NOX  COMBUIBACT
SACRAMENTO POWER AUTHORITY CAMPBELL SOUP SACRAMENTO cA D898 |[TURBINE, GAS , COMBINED CYCLE, SIEMENS vB4.2 | 157 30 [SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX CO MBUYBACT
BERXSHIRE POWER DEVELOPMENT, INC. AGAWAM MA 09/22/1997 |TURBINE, COMBUSTION, ABB GT24 224 n DRY LOW NOX COMBUSTION YECHNOLOGY WITH SCR ADD-ON NQBACT-PSD
DIGHTON POWER ASSOCIATE, LP DIGHTON MA 10/06/1997 |TURBINE, COMBUSTION, ABB GT11N2 188 315 [DRY LOW NGX COMBUSTION TECHNOLOGY WITH SCR ADD-ON NQBACT-PSD
BROCKLYN NAVY YARD COGENERATION PARTNERS L P. NEW YORK CITY NY 06/06/1935 |TURBINE, NATURAL GAS FIRED 240 15 [sCR

CASCO RAY ENERGY CO VEAZIE ME 07/12/1998 |TURBINE, COMBINED CYCLE, NATURAL GAS, TWQ 170 35 |SELECTVE CATALYTIC REDUCTION

GRANITE ROAD LIMITED cA 05/06/1991 |TURBINE, GAS, ELECTRIC GENERATION 58 35 |SCR. STEAM INJECTION

MILLENNILUM POWER PARTNER, LP CHARLTON MA | 02/02r1938 |TURBINE, COMBUSTION, WESTINGHOUSE MODEL 50| 117 35 |DRY LOW NOX COMBUSTION TECHNOLOGY iN CONJUNCTION WIRBACT-PSO
NEWARK BAY COGENERATION PARTNERSHIP, LP, NEWARK 1] 06/09/1993 |TURBINES, COMBUSTION. NATURAL GAS-FIRED {2) " 35 [SCR

RUMFORD POWER ASSOCIATES RUMFORD ME | 05/01/1398 |TURBINE GENERATCR, COMBUSTION, NATURAL 238 35  |SCR AMMONIA INJECTION SYSTEM AND CATALYTIC REACTORTO HBACT-PSD
TIVERTON POWER ASSOCIATES TIVERTON Rl 02/131988 |{COMBUSTION TURBINE, NATURAL GAS 25 35 |[SCR

ALABAMA POWER COMPANY - THEODORE COGENERATION  |THEQDORE AL 03/16/1999 1170 Mw TURBINE W/ DUCT BURNER, HR BOILER, scd 170 35 |DLN COMBUSTOR IN CT,LNG IN DUCT BURNER, SCR

ALABAMA POWER PLANT BARRY BUCKS AL 08/07/1938 |TURBINES. COMBUSTION, NATUIRAL GAS 510 35  INATURAL GAS, CT-DULN COMBUSTORS, DUCTBURNER, LOW NOX [BACT-PSD
LSP-COTTAGE GROVE. L.P. COTTAGE GROVE MN | 03/01/1995 |[COMBUSTION TURBINEAGENERATOR 246 3.6 |FUEL SELECTION, GOOD COMBUSTION BAGT-PSD
BADGER CREEK LIMITED CA 10/30/1989 |TURBINE, GAS COGENERATION &7 2.7 |SCR, STEAM INJECTION BACT-PS0
BLUE MOUNTAIN POWER, LP RICHLAND PA 07/31/1996 |COMBUSTION TURBINE WITH HEAT RECQVERY BOILY 153 4.0 |DRY LNB WITH S5CR WATER INJECTION IN PLACE WHEN FIRING OlfLAER
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO | 05171994 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 168 43 |NONE BACT-PSD
ECOELECTRICA. L P PENLELAS PR 100141998 | TURBINES, COMBINED-CYCLE COGENERATION <81 44 |STEAMMWATER INJECTION AND SELECTIVE CATALYTIC REDUCTIO|BACT-PS0
RERMISTON GENERATING CO HERMISTON QR | 07071394 |TURBINES, NATURAL GAS (2) 212 45 |SCR BACY-PSD
LSP - COTTAGE GROVE, L.P COTTAGE GROVE MN 11101938 |GENERATOR, COMBUSTION TURBINE & DUCT BURNq 1988 45 [SELECTIVE CATALYTIC REDUCTION (SCR) WITH A NOX CEM AND ABACT-PSD
PILGRIM ENERGY CENTER iSLIP NY [2) WESTINGHOUSE W50105 TURBINES (EP #5 00004 175 45 |STEAM WJECTION FOLLOWED BY SCR BACT
PORTLAND GENERAL ELECTRIC CO. BOARDMAN OR | 0513111984 [TURBINES, NATURAL GAS {2) 215 45 [3CR BACT-P5D
SITHENDEPENDENCE POWER PARTNERS QSWEGO NY 1172411992 |TURBINES, COMBUSTION (4) (NATURAL GAS) {1012 267 45 [SCR AND DRY LOW NOX BACT-OTHER
SOUTHWESTERN PUBLIC SERVICE COMPANY/CUNNINGHAM JHOBBS NM | 02151997 |COMBUSTION TURBINE. NATURAL GAS 100 45 |ORY LOW NOX COMBUSTION BACT-PSD
WYANDOTTE ENERGY WYANDOTTE ML 020841998 |TURBINE, COMBINED CYCLE, POWER PLANT 500 45 ISCR BACT
PUERTO RICO ELECTRIC POWER AUTHORITY (PREPA) ARECIBO PR 074311995 |COMBUSTION TURBINES {3). 83 MW SIMPLE-CYCLE E| 248 48 |FUEL SPEC FIRING #2 FUEL OIL BACT-PSD
BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT PERRYMMAN MD TURBINE, 140 MW NATURAL GAS FIRED ELECTRIC 140 5.0 {DRY BURN L.OW NOX BURNERS BACT-PSO
[CARSON ENERGY GROUP & CENTRAL VALLEY FINANCING AUTELK GROVE CA 071231993 |TURBINE, GAS, COMBINED CYCLE, GE LME00Q 56 50 |SELECTIVE CATALYTIC REDUCTION AND WATER INJECTION ALSO|BACT
ICROCKETT COGENERATION - CAH SUGAR CROCKETT ca 10/05/1993 |TURBINE. GAS, GENERAL ELECTRIC MODEL PG7221{{ 240 50 [DRY LOW-NOX COMBUSTERS AND A MITSUBISHI HEAVY INDUSTRIBACT-OTHER
KALAMAZOO POWER LIMITED COMSTOCK M 12001991 |TURBINE, GAS-FIRED, 2, W/ WASTE HEAT BOILERS | 226 5.0 |[DRY LOW NOX TURBINES BACT-PSD
MOBILE ENERGY LLC MOBILE AL 01/05/1999 |TURBINE. GAS, COMBINED CYCLE . 168 51 [SCR & OLN COMBUSTORS DURING GAS FIRING. STEAMMWAT|BACT-PSD
KERN FRONT LIMITED BAKERSFIELD CA 44/04/4986 |TURBINE, GAS, GENERAL ELECTRIC LM-2500 s 55 |WATER {NJECTION AND SELECTIVE CATALYTIC REQUCTION BACT-OTHER
BRIDGEPORT ENERGY, LLC BRIDGEPORT cT 0621998 {TURBINES, COMBUSTION MODEL VB4.3A, 2 SIEMES | 260 60 |DRY LOW NOX BURNER WITH SCR BACT-PSD
SOUTH MISSISSIPPI ELECTRIC POWER ASSOC, MOSELL MS | 04091996 (COMBUSTION TURBINE, COMBINED CYCLE 162 6.0 |GOOD COMBUSTION CONTROLS BACT.PSD
SUMAS ENERGY INC. SUMAS wa | 06/25/1991 |TURBINE, NATURAL GAS 1) 80 |SCR BACT-PSD
AES PLACERITA, INC. cA | 07/0211987 |TURBINE, GAS 53 6.2 |SCR, STEAM INJECTION BACT-PSD
SIMPSON PAPER CO. Ca | 082211987 [TURBINE, GAS . 50 66 |SCR, STEAM INJECTION OTHER
MIDWAY - SUNSET PROJECT CA 01/08/1987 [TURBINE, GAS, 3 122 7.2 |H20 INJECTION BACT-PSD
SALINAS RIVER COGENERATION COMPANY CA 111191950 |TURBINE,GAS, W/ HEAT RECOVERY STEAM GENERA] 43 1.8 |TURBINE DRY 1.O0W NOX COMBUST SYS W/ SCR CNTRL SYS BACT-PSD
SARGENT CANYON COGENERATION COMPANY CA 117191990 |TURBINE, GAS W/ HEAT RECCOVERY STEAM GENERA] 43 8.0 |TURBINE DRY LOW NOX COMBUST 5YS W/ SCR CNTRL SYS BACT-PSD
BASF CORPORATION GEISMAR LA 12/3041997 |TURBINE, COGEN UNIT 2. GE FRAME 6 42 8.0 |STEAM INJECTION AND SCR TO LIMIT NOX TO 3 PPM FOR NATURABACT-PSD
CHAMPION INTERNATL CORP. & CHAMP. CLEAN ENERGY BUCKSPORT ME 09/14/1338 |[TURBINE COMBINED CYCLE. NATURAL GAS. 175 8.0 BACT-OTHER
RICHMOND POWER ENTERPRISE PARTNERSHIP RICHMOND VA 12112/1989 |TURBINE, GAS FIRED. 2 145 82 (SCR, STEAM INJECTION LAER
MOJAVE COGENERATION CO ca 011211889 |[TURBINE, GAS 81 B4 |FUEL SPEC: Ok FIRING LIMITED TO 11 HD BACT-PSD
CAROLINA POWER B LIGHT GOLOSBORO NC 0411171396 |COMBUSTION TURBINE. 4 EACH 238 89 |COMBUSTION CONTROL BACT-PSD
LAKEWOOD COGENERATION, L P. LAKEWOOD TOWNSHIP Nt 040171991 [TURBINES (NATURAL GAS) {2) 149 &9 [SCR, DRY LOW NOX BURNER BACT-OTHER
NEWARK BAY COGENERATION PARTNERSHIP NEWARK N 190111990 |TURBINE. NATURAL GAS FIRED 73 89 [STEAM INJECTION AND SCR BACT-PSD
AIR LKANDE AMERICA CORPORATION (GEISMAR LA 02131298 {TURBINE GAS, GE, TME 7 121 80  |ORY LOW NOX TQ LIMIT NOX EMISSION TO 3PPy BACT-PSD
BAF ENERGY CA Q7TREN987 |TURBINE, GENERATOR m 90 |SCR,STEAM INJECTION BACT-PSD
BEAR ISLAND PAPER COMPANY, L.P, ASHLAND VA 173041992 |TURBINE, COMBUSTION GAS 59 9.0 |SELECTIVE CATALYTIC REDUCTION (SCR} BACT-PSD
BERMUDA HUNDRED ENERGY LWITED PARTNERSHP CHESTERFIELD VA 03/03/1992 [TURBINE, COMBUSTION 147 9.0 |{SCR.STEAM INJECTION BACT-PSD
DOSWELL LIMITED PARTNERSHIP vA | 05/041990 {TURBINE, COMBUSTION 158 5.0 |DRY COMBUSTOR TO 25 PPM SCR TO § PPM LISING NAT GAS OTHER
DUKE ENERGY NEW SOMYRNA BEACH POWER CO P (CHARLOTTE NG (HEADQUARTERS) 28 1041541999 |TURBINE-GAS, COMBINED CYCLE 500 80 (DN GE DLN2.6 BURNERS BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO | 02281995 |INSTALL TWO NEW SiMPLE-CYCLE TURBINES 89 9.0 |GOOD COMBUSTION CONTROL BACT-PSD
FORMOSA PLASTICS CORPORATION, BATON ROUGE PLANT  |BATON ROUGE LA 03/07/1997 |YUREINE/HSRG, GAS COGENERATION 58 9.0 |ORY LOW NOX BURNER/COMBLISTION DESIGN AND CONSTRUCTI]BACT-PSD
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RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines (Natural Gas) - NOx

|FACILITV

FORMOSA PLASTICS CORPORATION, LOUISIANA
KAMINEBESICORP BEAVER FALLS COGENERATION FACILITY
AMINE/BESICORP CORNING L P

MID-GECRGIA COGEN,

NARRAGANSETT ELECTRIC/NEW ENGLAND POWER CO.
NEVADA COGENERATION ASSOCIATES 2

NEVADA POWER COMPANY, HARRY ALLEN PEAKING PLANT
‘OCEAN STATE POWER

OLEANDER POWER PROJECT

PASNYHOLTSVILLE COMBINED CYCLE PLANT

SARANAC ENERGY COMPANY

SUMAS ENERGY INC

SUNLAWANDUSTRIAL PARK 2

SANTA ROSA ENERGY LLC

LAS VEGAS COGENERATION LTD PARTNERSHIP
TAMPA ELECTRIC COMPANY {TEC)

PEDRICKTOWN COGENERATION LIMITED PARTNERSHLP
FLORIDA POWER CORPORATION POLK COUNTY SITE
ALABAMA PFOWER COMPANY

AUBURNDALE POWER PARTNERS, LP

GAINESVILLE REGIONAL UTILITIES

KALAMAZOOD POWER LIMITED

KISSIMMEE UTILITY AUTHORITY

PANDA-KATHLEEN, L P.

PEPCO - CHALK POINT PLANT

PUBLIC SERVICE OF COLO -FORT ST VRAIN

SEMINOLE MARDEE UNIT 3

TENUSKA GEORGIA PARTNERS, L P.

TIGER BAY LP

WESTPLAINS ENERGY

STAR ENTERPRISE

WEST CAMPUS COGENERATION COMPANY

SC ELECTRIC AND GAS COMPANY « HAGOOD STATION
SOUTHERN MARYLAND ELECTRIC COOPERATIVE {SMECO)
AMITEC COGEN PLANT

CHARLES LARSEN POWER PLANT

CITY OF LAKELAND ELECTRIC AND WATER UTILITIES
ICOLORADO SPRINGS UTILITIES-NIXON POWER PLANT
COMMONWEALTH ATLANTIC LTD PARTNERSHIP
FLORIDA POWER AND LIGHT

GEORGIA GULF CORPORATION

GEORGIA POWER COMPANY, ROBINS TURBINE PROJECT
GEORGLA POWER COMPANY, ROBINS TURBINE PROJECT
HARTWELL ENERGY LIWITED PARTNERSHIP

MG SELKIRK, INC.

KAMINE/BESICORP SYRACUSE LP

LORDSBURG L.P.

MARCH POINT COGENERATIONCO

MEAD COATED BOARD. INC.

PACIFIC THERMONETICS, INC.

PEABODY MUNICIPAL LIGHT PLANT

PEPCO - STATION A

PG L E. STATION T

PROJECT ORANGE ASSOCIATES

SYRACUSE UNIVERSITY

UNION CARBIDE CORPORATION

Wi ELECTRIC POWER CO.

DELMARYA POWER

ONEIDA COGENERATION FACILITY

CHAMPION INTERNATIONAL CORP.

[FULTON COGENERATION ASSOCIATES

SOUTHWESTERN PUBLIC SERVICE COTUNNINGHAM STATIONHOBBS

[PROCESS

TURBINE/HRSG, GAS COGENERATION

TURBINE, COMBUSTION (NAT. GAS & OIL FUEL) (79
TURBINE, COMBUSTION (73 MW)

COMBUSTION TURBINE (2). NATURAL GAS

TURBINE, GAS AND DUCT BURNER
COMBINED-CYCLE POWER GENERATION
COMBUSTION TURBINE ELECTRIC POWER GENERAT|
TURBINE, GAS, GE FRAME 7, 4 EA

TURBINE-GAS, COMBINED CYCLE

TURBINE, COMBUSTION GAS {150 MW)

TURBINES, COMBUSTICN (2) {NATURAL GAS)
TURBINE, GAS-FIRED

TURBINE, GAS WiN2 FUEL OIL BACKUP, 2 EA, GE FRA
TURBINE, COMBUSTION, NATURAL GAS

TURBINE, COMBUSTION COGENERATION

TURBINE, COMBUSTION, SIMPLE CYCLE

TURBINE. NATURAL GAS FIRED

TURBINE, NATURAL GAS {2)

COMBUSTION TURBINE W/ DUCT BURNER (COMBINE|
TURBINE,GAS

SIWPLE CYCLE COMBUSTION TURBINE, GASNC 2 O
TURBINE, GAS-FIRED, 2, W/ WASTE HEAT BOILERS
TURBINE, NATURAL GAS

COMBINED CYCLE COMBUSTION TURBINE (TOTAL 11
TURBINE, B4 MW NATURAL GAS FIRED ELECTRIC
COMBINED CYCLE TURBINES {2), NATURAL
COMBINED CYCLE COMBUSTION TURBINE
COMBUSTION TURBINE, NATURAL GAS

TURBINE, COMBUSTION, SIMPLE CYCLE, 6
TURBINE, GAS

SIMPLE CYCLE TURSHNE, NATURAL GAS

TURBINES, COMBINED CYCLE. 2

GAS TURBINES

INTERNAL COMBUSTION TURBINE

TURBINE, MATURAL GAS FIRED ELECTRIC

GE LM5000 COMBINED CYCLE GAS TURBINE EP
TURBINE. GAS. 1 EACH

TURBINE, COMBUSTION, GAS FIRED W/ FUEL OIL AL!
SWAPLE CYCLE TURBINE, NATURAL GAS

TURBINE, NAT GAS & #2 OIL

TURBINE, GAS, 4 EACH

GENERATOR. NATLRAL GAS FIRED TURBINE
TURBINE, COMBUSTION, NATURAL GAS

TURBINE. COMBUSTION, NATURAL GAS

TURSINE, GAS FIRED (2 EALH)

TURBINE, GE FRAME 7, GAS FIRED

SIEMENS VE4.3 GAS TURBINE (EP 100001}
TURBINE. NATURAL GAS-FIRED, ELEC. GEN.
TURBINE, GAS-FIRED

COMBINED CYCLE TURBINE (26 MW)

TURBINE, GAS, FRAME 7, 2 EA

TURBINE, 38 MW NATURAL FAS FIRED

TURBINE, 124 MW NATURAL GAS FIRED

TURBINE, GAS, GE LM500¢

GE LM-5000 GAS TURBINE

TURBINE, GAS FIRED

GENERATOR, GAS TURBINE

TURBINES, COMBUSTION, SIMPLE CYCLE, 4
TURBINE, COMBUISTION

TURBINE, GE FRAME &

TURBINE, GAS, 2

CITY STATE PERMIT_ |
IEATM ROUGE LA 03/02/1995
BEAVER FALLS NY 117091492
SOUTH CORNING NY 11/05/1992
KATHLEEN GA D4/03/1998
PROVIDENCE Rl 04131992
LAS VEGAS L MM7199
LAS VEGAS . L 09181992
BURRILLVILLE Rl 1211341983
BALTIMORE (HEADQUARTERS) FL 10/011999
HOLTSVILLE NY 0920111932
PLATTSBURGH NY 07/31/1992
SUMAS WA 120111990

CA 06/28/1885
NQRTHBROGK FL 1270411998
NORTH LAS VEGAS NV 10/1811930
APOLLO BEACH FlL 10/15/1999
OLDMANS TOWNSHIP NJ 0212311990
BARTOW FL 0272571994
MCINTOSH AL 121171987
AUBURNDALE FL 12/14/1992
GAINESVILLE FL 0411111995
COMSTOCK Ml 12011991
INTERCESSION CITY L 04/07/15893
LAKELAND FL 06/01/1985
EAGLE HARBOR MD 06/25/1990
PLATTEVILLE co 05/01/1396
FORT GREEN FL 010111996

NM TAD4I1996
FRANKLIN GA 12MB/1998
FT. MEADE FL 051711993
PUEBLC <o 06/14/1996
DELAWARE CITY DE 0330/1998
COLLEGE STATION ™ 050211934
[CHARLESTON sC 1211171989
EAGLE HARBOR MD 10/01/198%
BINGHAMTON NY Q7071993
CITY OF OF LAKELAND FL sfretyl:cll
LAKELAND FL 0711041998
FOUNTAIN co 06/30/1998
CHESAPEAKE VA 03/05/1589%
NORTH PALM BEACH fL 061991
PLACHIEMINE LA 0372611998
ROBINS AIR FORCE BASE GA 051371994
ROBINS AIR FORCE BASE GA 051U1994
HARTWELL GA 071281992
SELKIRK NY 1172111989
SOLVAY NY 12101984
LORDSBURG NM o8/18/1997

WA 10/26/1980
IPHENIX CITY AL oanznee?
CROCKETT ' CA 12191945
PEABODY MA 1101589
DICKERSON MO QNI
SAN FRANCISCO CA 08/25/1988
SYRACUSE NY 12/01/1993
SYRACUSE NY 090171989
HAHNVILLE A 08221985
CONCORD STATION wi 10/16/1880
[WILMINGTON DE 0271990
ONEIDA NY 2261990
SHELDON ™ 0305/1985
FULTON NY

W20

TURBINE, GE LM5000, GAS FIRED

WW | PPM?_|CTRLDESC BASIS
56 9.0 JDRY LOW NOX BURNER/COMBUSTION DESIGN AND CONTROL  [LAER
3] 90 |oRY LOW NOX OR SCR BACT-OTHER
82 90 |DRY LOW NOX OR SCR BACT-OTHER
18 90 |DRY LOW NOX BURNER WITH SCR BACT-PSD
170 90 [scr BACT-PSD
85 80 |SELECTIVE CATALYTIC SYSTEM ON ONE UNIT BACT-PSD
600 9.0 |PRECISION CONTRGL FOR THE LOW NOX COMBUSTCR BACT-PSD
132 9.0 |SCR. HZO INJECTION BACT-PSD
180 90 [DLN2E GE ADVANCED DRY LOW NOX BUBACT-PSD
143 90 |DRY LOWNOX BACT-OTHER
140 9.0 |SCR BACT-GTHER
[ 9.0 |SELECTIVE CATALYTIC REDUCTION (SCR) BACT-PS0
52 90  [|SCR, STEAM IMJECTION OTHER
241 96 |DRY LOW NOX BURNER BACT-PSD
50 100 |H20 INJECTIONSCR BAGT-PSD
185 105 |DLv GE DLN2.8 BACT-PS0
125 118 |[STEAM INJECTION AND 5CR BACT-PSD
189 120 [DRY LOW NOX COMBUSTOR BACT-PSD
100 150 |DRY LOW NOX BURNERS BACT-RSD
152 150 {DRY LOW NOX COMBUSTOR BACTPSD
T4 150 |DRY LOW NCX BURMERS GE FRAME UNIT, CAM ANNULAR COMBUYBACT PSSO
228 150 |DRY LOW NOX TURBINES BACT-PSD
109 150 [ORY LOW NOX COMBUSTOR BACT-PSD
5 150 |DRY LOW NOX BURNER BACT-PSD
84 150 JOUIET COMBUSTION AND WATER INJECTION BACT-PSD
471 150 |DRY LOW NOX COMBUSTION SYSTEMS FOR TURBINES AND  DUC|BACT-PSD
140 150 |DRYLNB STAGED COMBUSTHIN BACT-PSD
100 150 |ORY LOW NOX COMBUSTION BACT-PSD
160 150 |USING 15% EXCESS AIR. NOX EMISSION IS BECALUSE OF NATURAIBACT-PSD
202 150 |DRY LOW NOX COMBUSTOR BACT-PSD
219 150 |ORY LOW NOX COMBLISTION SYSTEM (DLN), COMMITMENT TOUPQBACT-PSO
103 16.0  [NITROGEN INJECTION WHILE FIRING SYNGAS AND STEAM INJECTILAER
75 205 |INTERNAL COMBUSTION CONTROLS BACT-PSD
110 21.7  |WATERINJECTION BACT-PSD
: ] 220 |WATERINJEGTION BACT-PSD
56 250 [NOCONTROLS BACT-OTHER
1) 250 [WET INJECTION BACT-PSD
1] 250 |DRY LOW NOX BURNERS FOR SIMPLE CYCLE, SCR WHEN (BACT-PSD
1122 | 250 [ORY LOW NOX GOMBUSTION BACT-PSD
192 250  |H20 INJECTION & LOW NOX GOMBUSTION, ANNUAL STAGK TESTINBACT-PSD
400 250  |LOW NOX COMBUSTORS BACTPSD
140 250 |CONTROL NOX USING STEAM INJECTION BACT-PSD
80 250 |WATERINJECTION, FUEL SPEC: NATURAL GAS BACT-PSD
80 250 |WATER INJECTION, FUEL SPEC: NATURAL GAS BACT-PSD
21 250  |MAXIMUM WATER INJECTION BACT-PSD
80 250 [STEAM INJECTION BACT-PSD
81 250 [WATERINJECTION , BACT
100 | 250 |ORYLOW-NOX TECHNOLOGY WHICH ADOPTS STAGED OR  SCH{BACT-P5SD
8 250 |MASSIVE STEAM INJECTION BACT-PSD
4] 250 |FUEL OIL SULFUR CONTENT <=0 % BY WEIGHT DRY LOW NOX ClBACT-PSD
2t 250 |OUIET COMBUSTOR FUEL SPEC: NATURAL GAS FIRING L IMITED [BACT-PS0
52 250 |WATER INJECTION BACT-OTHER
125 250 |WATER INJECTION BACT-PSD
50 250 |STEAM INJECTION AT STEAMFUEL RATIC = 1.7/ BACT-PSD
09 250 | STEAM INJECTION, FUEL SPEC: NATURAL GAS ONLY BACT
73 250 |STEAM MIECTION OTHER
164 250 |DRY LOW NOX COMBUSTOR BACT-PSD
s 250 |H20 MUECTION BACTPSD
100 271 |LOW NOX BURNER BACTPS0
52 320 |COMBUSTION CONTROL OTHER
168 332 BACT-PSD
8 3.0 |H20 NJECTION BACT-PSD
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RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines (Natural Gas) - NOx

FACIITY [ciry STATE | PERMIT _[PROCESS [BaSIS
KAMINE SYRACUSE COGENERATION CO. [SCLVAY NY | 09/01/1889 |[TURBINE, GAS FIRED 78 60 |WATER INJECTION OTHER
MIDWAY-SUNSET COGENERATION CO. CA | 0172711388 |TURBINE, GE FRAME 7, 3EA 75 364 |H20 INECTION, QUIET COMBUSTOR™ BACT-PS0
O'BRIEN COGENERATION HARTFORD CT | 08/08/1988 |TURBINE, GAS FIRED ] 390 |WATER INIECTION BACT-PSD
CAPITOL DISTRICT ENERGY CENTER HARTFORD CT | 10/23/1989 |ENGINE, GAS TURBINE ] 420 |STEAM INJECTION BACT-PSD
CITY UTILITIES OF SPRINGFIELD SPRINGFIELD MO | 03/0411991 |GENERATION OF ELECTRICAL POWER 3 420 [WATER INJECTION BACT-PSD
CITY UTILITIES OF SPRINGFIELD SPRINGFIELD MO | 00/06/1931 [GENERATION OF ELECTRICAL POWER 84 420 |WATER INJECTION BACT-PSD
GELMARYA POWER WILMING TON OF  { 08/23/1388 [TURBINE, COMBUSTION, 2 EA 100 | 420 |LOW NOX BUANER, WATER INJECTION BACT-PSD
EMPIRE ENERGY - NIAGARA COGENERATION CO. LOCKPORT NY | 05021989 |TURBINE, GR FRAME 6, 3 EA 52 420 |STEAM NJECTION BACT-PSD
FLORIOA POWER AND LIGHT LAVGGROME FL | 037141891 [TURBINE, GAS, 4 EACH 240 | 420 |COMBUSTION CONTROL BACT-PSD
HOPEWELL COGENERATION LIMITED PARTNERSHIP VA | 0710171988 |TURBINE, NAT GAS FIRED, 3 EA 128 | 420 BACT-PSD
INDECK-YERKES ENERGY SERVICES TONAWANDA Ny | 0824/1992 |GE FRAME 8 GAS TURBINE (EP #06001) 54 420 |STEAM NJECTION BACT
KAMINE SOUTH GLENS FALLS COGEN CO SOUTH GLENS FALLS NY | 0811011992 |GE FRAME & GAS TURBINE 82 420 |WATER INJECTION BACT
KAMINE/BESICORP NATURAL DAM LP NATURAL DAM NY | 123911991 |GE FRAME 6 GAS TURBINE (] 420 [STEAM IMJECTION BACT
LEDERLE LABORATORIES PEARL RIVER NY (2} GAS TURBINES (EP #S 001018102) 14 420 |STEAM INJECTION BACT-PSD
LOCKPORT COGEN FACILITY LOCKPORT NY | 07114/1993 |{6) GE FRAME B TURBINES (EP #5 00001-00008) 53 420 |STEAM INJECTION BACT
MEGAN-RACINE ASSOCIATES, INC CANTON NY | 08/05/1388 |GE LM5000-N COMBINED CYCLE GAS TURBINE 401 | 420 |waTERiINJECTION BACT
MEGAN-RACINE ASSOCIATES, INC. CANTON NY | 03/DB/1389 [TURBINE, LM5000 54 420 |H20 mseCTION BACT-PSD
MIOLAND COGENERATION VENTURE MIDLAND M| 02181888 [TURBINE, 12 TOTAL 123 | 420 [STEAMINJECTION BACTPSD
THE DEXTER CORP. WINDSOR LOCKS CT | 095291589 {TURBINE, NAT GAS & #2 FUEL OiL FIRED 21 420 |STEAM INJECTION BACT-PSD
VIRGINIA POWER CHESTERFIELD VA | 041511388 |TURBINE, GE,2 EA 234 | 420 |STEAM INJECTION WAMAXIMIZATION {NSPS SUBPART GG) LAER
VIRGINWA POWER VA | 020711889 |[TURBINE, GAS 164 | 420 [H20INJECTION, RECORD KEEPING OF FUEL N2 CONTENT BACT-PSD
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC | 09061389 |TURBINE, COMBUSTION, #7 FRAME 131 448 |H20 INJECTION BACT-PSD
LONG 1SLAND LIGHTING CO. NY | 110411388 |TURBINE, GE FRAME 7, 3 EA 75 550 [WATER INJECTION BACT-PSD
PROCTOR AND GAMBLE PAPER PRODUCTS CO (CHARMINY  |MEHOOPANY PA | D6/3171985 |TURBINE, NATURAL GAS 73 550 [STEAM NJECTION RACT
TRIGEN MITCHEL FIELD HEMPSTEAD NY | 04/t6/1983 |GE FRAME 6 GAS TURBINE 53 800  |STEAM INJECTION BACT
ALASKA ELECTRICAL GENERATION & TRANSMISSION BIG LAKE AK | 0311811987 [TURBINE, NAT GAS FIRED 80 750  |H20 NnJECTION BACT-PSD
CONTINENTAL ENERGY ASSOC. HAZELTON PA | 0772611988 |TURBINE, NAT GAS 98 750 |STEAM INJECTION BACT.-PSD
SOUTHEAST PAPER CORP. DUBLIN GA__[ 101 %1987 {TURBINE, COMBUSTION 68 [ 1000 [STEAMINJECTION BACT-PSD

1} Some MW ware convaned from mmBluhe, KW. HP snd BHP, assuming a heat rate ol 8.000 BuviKW-hr

2} Some PPM values were calculated uvSing & conversion facior based on the F-Facior and molecuiar wesghl of NO,: 1 (PPM) » (IbfmmBtu) = 271
I/munBlu vahses wive also calcuiMed from tozhr, liyr o tondyT values
All furtwng lees than 50 MW and above 100 PPM ware removed krom this ksl

Page 3 of 3




RACT/BACT/LAER Clearinghouse Search Results

Combustion Turbines (Natural Gas) - CO

FACILITY Ty STATE | PERMIT _|PROCESS [ PPW_ JCTRLDESC BASIS
PUERTO RICO ELECTRIC POWER AUTHORITY (PREPA) |ARECIBO PR 077111995 [COMBUSTION TURBINES (3), 83 MW SIMPLE-CYCLE EA 248 70 IMAINTAIN EAGH TURBINE IN GOOD WORKING ORDER AND [BACT-PSD
HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL GA [ 0772801992 fTURBINE, GAS FIRED (2 EACH) 27 18 [MAXIMUM WATER INJECTION BACT-PSD
NEWARK BAY COGENERATION PARTNERSHIP, LP.  [NEWARK Mt 06/09/1993 |[TURBINES, COMBUSTION, NATURAL GAS-FIRED (2} i 18  |OXIDATION CATALYST QTHER
VIRGINIA POWER VA 09/07/1989 |TURBINE, GAS 164 21 BACT-PSD
SC ELECTRIC AND GAS COMPANY - HAGOOD STATION [CHARLESTON SC 1211111989 [INTERNAL COMBLISTION TURBINE 110 27 (GOOD COMBUSTION PRACTICES BACT-PSD
CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND FL 07/25/1991 {TURBINE, GAS, 1 EACH 80 30 |FUEL SPEC: NATURAL GAS BACT-PSD
SARANAC ENERGY COMPANY PLATTSBURGH NY | 07/31/1992 |[TURBINES, COMBUSTION (2) (NATURAL GAS} 140 30  |OXIDATION CATALYST BACT-QTHER
TIGER BAY LP FT. MEADE FL 05/171993 [TURBINE, GAS 202 30  |GOOD COMBUSTION PRACTICES BACT-PSD
WYANDOTTE ENERGY WYANDOTTE Mt $2208/1999 |TURBINE, COMBINED CYCLE, POWER PLANT 500 3.0 |CATALYTIC OXIDIZER LAER
BLUE MOUNTAIN POWER, LP RICHLAND PA 0773141996 |COMBUSTION TURBINE WITH HEAT RECOVERY BOILE 153 3.1 [OXIDATION GATALYST 16 PPM @ 15% O2 WHEN FIRING NO|OTHER
BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM A | 0972211997 |TURBINE, COMBUSTION, ABB GT24 224 38  |DRY LOW NOX COMBUSTION TECHNOLOGY WITH SGR ADDIBACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL 06/05/1991 |TURBINE, CG. 4 EACH 400 3.6  |LOW NOX COMBUSTORS BACT-PSD
AES PLACERITA, INC. CA 03101986 |TURBINE & RECOVERY BOILER 85 37  |OXIDATION CATALYST BACT-PSD
BROOKLYN NAVY YARD COGENERATION PARTNERS L.ANEW YORK CITY NY 06/06/1985 |TURBINE, NATURAL GAS FIRED 240 40 |OXIDATION CATALYST LAER
CAROLINA POWER & LIGHT GOLDSBORO NC 04/11/1996 |COMBUSTION TURBINE, 4 EACH 238 43 lCOMBUSTION CONTROL BACT-PSD
CHAMPION INTERNATIONAL CORP. SHELDON ™ 03/05/1985 |TURBINE, GAS. 2 168 53 BACT-PSD
PUERTO RICO ELECTRIC POWER AUTHORITY (PREPA) [ARECIBO PR | 073111895 |COMBUSTION TURBINES (3), 83 MW SIMPLE-CYCLEE{ 248 53 |MAINTAIN EACH TURBINE IN GOOD WORKING OROER AND |BACT-PSD
CROCKETT COGENERATION - CAH SUGAR CROCKETT CA 100501993 [TURBINE, GAS, GENERAL ELECTRIC MODEL PG7221(H 240 59 |ENGELHARD OXIDATION CATALYST BACT-OTHER
PUBLIC SERVICE OF COLO.-FORT ST VRAIN PLATTEVILLE co | 050111996 |COMBINED CYCLE TURBINES {2), NATURAL 4T 58 |GOOD COMBUSTION CONTROL PRACTICES. COMMITMENT|BACT-PSO
SUMAS ENERGY INC. SUMAS wa | pars/1991 [TURBINE, NATURAL GAS 88 80 |COCATALYST BACT-PSO
KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY FL 04M71993 |TURBINE, NATURAL GAS 109 6.1 |DRY LOW NOX COMBUSTOR BACT-PSD
PASNY/HOLTSVILLE COMBINED CYCLE PLANT HOLTSVILLE NY 09/01/1992 |[TURBINE, COMBUSTION GAS {150 MW) 143 85 |COMBUSTION GONTROL BACT-OTHER
DOSWELL LIMITED PARTNERSHIP VA 05/04/1990 |TURBINE, COMBUSTION 158 88 [|COMBUSTOR DESIGN & OPERATION OTHER
FULTON COGENERATION ASSOCIATES FULTON NY 01/28/1990 |TURBINE, GE LM5000, GAS FIRED 83 8.9 |COMBUSTION CONTROL BAGT-PSD
KAMINEBESICORP NATURAL DAM LP NATURAL DAM NY 1273171991 1GE FRAME 6 GAS TURBINE 63 8.9 |NOCONTROLS BACT-GTHER
CHAMPION INTERNATL CORP. & CHAMP. CLEAN ENER&BUCKSPORT ME D14/1998 {TURBINE. COMBINED CYCLE, NATURAL GAS 175 9.0 |NONE BACT-OTHER
FLORIDA POWER AND LIGHT LAVOGROME REPOWER|  FL 0%14/1991 |[TURBINE. GAS, 4 EACH 240 8.0 |FUEL $PEC: NATURAL GAS AS FUEL BACT-PSD
KAMINE SOUTH GLENS FALLS COGEN CO SOUTH GLENS FALLS NY 09/10/1992 |GE FRAME § GAS TURBINE 82 9.0 |NOCONTROLS BACT-QTHER
KAMINE/BESICORP SEAVER FALLS COGENERATION FAIBEAVER FALLS NY 11/09/1992 |[TURBINE. COMBUSTION (NAT. GAS & OIL FUEL) (79MV] 81 95 lCOMBUSTION CONTROLS BACT-OTHER
KAMINE/BESICORP SYRACUSE LP SOLVAY NY 12110/1994 [SIEMENS V64.3 GAS TURBINE (EP #00001) 81 95 |NO CONTROLS BACT-OTHER
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC 09/06/1989 |TURBINE, COMBUSTION, #5 FRAME 82 98 |COMBUSTION CONTROL BACT-PSD
BRIDGEPORT ENERGY, LLC BRIDGEPORT cT 06/20/1998 |TURBINES, COMBUSTION MODEL V84.3A, 2 SIEMES | 260 100 |PRE-MIX FUEL FAIR TO OPTIMIZE EFFICEENCY ACTUAL EMI|BACT-PSD
INDECK-YERKES ENERGY SERVICES TONAWANDA NY 06724/1992 |GE FRAME & GAS TURBINE (EP #00001) 54 100 |NO CONTROLS BACT-OTHER
LOCKPORT COGEN FACILITY LOCKPCORT NY | 9711411993 |i6) GE FRAME 6 TURBINES (EP #S 00001-00006} 53 100 |NO CONTROLS BACT-OTHER
LONG ISLAND LIGHTING CO. NY 1170111988 |[TURBINE, GE FRAME 7, 3 EA 75 100 [COMBUSTION CONTROL CTHER
MID-GECRGLA COGEN. KATHLEEN GA | 04031996 |COMBUSTION TURBINE (2, NATURAL GAS 116 100 [COMPLETE COMBUSTION BACT-PSD
PILGRIM ENERGY CENTER ISLIP NY (2) WESTINGHOUSE W501D5 TURBINES (EP #S 000018 175 100 BACT-OTHER
SUNLAWANDUSTRIAL PARK 2 cA DE/2B/1985 [TURBINE, GAS Wi¥#2 FUEL OIL BACKUP, 2 EA, GE FRAN 52 100 |MFG GUARANTEE ON CO EMISSIONS OTHER
SYCAMORE COGENERATION CO. BAKERSFIELD CA 0306/1987 |TURBINE, GAS FIRED, 4 EA 75 100 |CO OXIDIZING CATALYST, COMBUSTION CONTROL BACT-PSD
TRIGEN MITCHEL FIELD HEMPSTEAD NY 04/16/1993 |GE FRAME 8 GAS TURBINE 53 100 |NO CONTROLS BACT-OTHER
WESTPLAINS ENERGY PUEBLO CO | 06/M4/1996 |SIMPLE CYCLE TURBINE, NATURAL GAS 219 100 [ORY LOW NOX COMBUSTION SYSTEM (DLN). COMMITMENT|BACT-PSD
{BEAR ISLAND PAPER COMPANY, L.P. ASHLAND VA 10/30/1992 |[TURBINE, COMBUSTION GAS 59 103  |GOCD COMBUSTION BACT-PSD
PORTSIDE ENERGY CORP. PORTAGE IN 05/13/1396 |TURBINE, NATURAL GAS-FIRED 83 106 |GOOD COMBUSTION AND EMISSIONS NOT TO EXCEED 10 q BACT-PSO
EMPIRE ENERGY - NIAGARA COGENERATION CO. LOCKPORT NY 05/02/1989 |TURBINE. GR FRAME 6, 3 EA 52 10.7  |COMBUSTION CONTROL BACT-PSD
HOPEWELL COGENERATION LIMITED PARTNERSHIP VA 07/01/1988 |TURBINE, NAT GAS FIRED, 3 EA 128 108 [STEAM INJECTION BACT-PSD
NARRAGANSETT ELECTRIC/NEW ENGLAND PGWER CO{PROVIDENCE RI 04/13/1992 |TURBINE, GAS AND DUCT BURNER 170 110 |NONE BACT-PSD
SEPCO RIO LINDA CA 10081994 |[TURBINE. GAS COMBINED CYCLE GE MODEL 7 15 116 |OXIDATION CATALYST BACT
LAKEWOOD COGENERATION, LP. LAKEWOOD TOWNSHIP | NJ 040174991 [TURBINES {NATURAL GAS) (2) 149 116 |TURBINE DESIGN BACT-OTHER
MEGAN-RACINE ASSOCIATES, INC CANTON NY 0AAS/1989 |GE LMS000-N COMBINED CYCLE GAS TURBINE 401 116 [NO CONTROLS BACT-OTHER
MEGAN-RACINE ASSOCIATES, INC. CANTON NY 03061989 |TURBINE, LM5000 54 118 [JCOMBUSTION CONTROL OTHER
MIDLAND COGENERATION VENTURE MIDLAND Mi 02116/1988 |TURBINE, 12 TOTAL 123 11.8  JTURBINE DESIGN BACT-PSD
DUKE ENERGY NEW SOMYRNA BEACH POWER CO. LP {CHARLOTTE NC (HEADOY  FL 1071511999 |TURBINE-GAS, COMBINED CYCLE 500 120 {GOOD COMBUSTION BACT-PSD
GRANITE ROAD LIMITED CA 05/06/1991 [TURBINE, GAS, ELECTRIC GENERATION 58 120 |SCR, STEAM INJECTION BACT-PSD
OLEANDER POWER PROJECT BALTIMORE (HEADQUAR]  FL 10/01/1999 | TURBINE-GAS, COMBINED CYCLE 190 120 [GOQD COMBUSTION BACT-PSO
TWERTON POWER ASSOCIATES TIVERTON R 02/13/1908 [COMBUSTION TURBINE, NATURAL GAS 265 120 |GOOD COMBUSTION BACT-PSD
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RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines {(Natural Gas) - CO

FAGILITY Y STATE | PERMIT |PROCESS MW' | PPM° CTRLDESC TBASIS
KAMINE SYRACUSE COGENERATION CO. SOLVAY NY | 08/01/1989 [TURBINE, GAS FIRED ) 125 |COMBUSTION CONTROL OTHER
SITHENDEPENOENCE POWER PARTNERS OSWEGO NY | 1241892 |[TURBINES, COMBUSTION (4) (KATURAL GAS} (1012M] 267 | 130 |COMBUSTION CONTROLS BACT-OTHER
TIGER BAY LP FT. MEADE f. | esn7nses |ruremE, cas 202 | 135 |GOOD COMBUSTION PRACTICES BACT-PSD
AUBURNDALE POWER PARTNERS, LP AUBURNOALE FL | 1211411892 [FURBINE.GAS 152 ] 150 |G0OD COMBUSTION PRACTICES BACT-PSD
DELMARVA POWER WILMINGTON DE | oe231888 JTURBINE, COMBUSTION, 2 EA 10 | 150 |GOODCOMBUSTION PRACTIGES BACT-PSD
GEORGIA POWER COMPANY, ROBINS TURBINE PROJEJROBINS AIR FORCE BAS| GA | 05/13/1904 [TURBINE, COMBUSTION, NATURAL GAS 80 150 |FUEL SPEC: LOW SULFUR FUEL {.3% AVG) FUEL 0.1 BACT-PSD
HERMISTON GENERATING CO. HERMISTON OR | 070711994 |TURBINES, NATURAL GAS (2) 212 | 150 |GOOD COMBUSTION PRACTICES BACT-PSD
MEAD COATED BOARD, iNC. PHENIX CITY AL | oanzi1997 [COMBINED CYCLE TURBINE (25 MW} 7 150 |PRIMARY FUEL IS NATURAL GAS WITH BACKUP FUEL AS (BACT-PSD
PORTLAND GENERAL ELECTRIC CO, BOARDMAN OR | 057311984 [TURBINES, NATURAL GAS (2} 215 | 150 |GOODCOMBUSTION PRACTICES BACT-PSD
PSI ENERGY. INC. WABASH RIVER STATION WEST TERRE HAUTE IN | 052711893 |[COMBINED CYCLE SYNGAS TURBINE 222 | 150 |OPERATION PRACTICES AND GOOD COMBUSTICN, COMBINBACT-PSD
PUBLIC SERVICE OF COLO.-FORT 5T VRAIN PLATTEVILLE CO | 050111996 |COMBINED CYGLE TURBINES (2), NATURAL 4711 | 150 |ooOD COMBUSTION CONTROL PRACTICES. COMMITMENT [BACT-PSD
RUMFORD POWER ASSOCIATES RUMFORD ME | 05011998 [TURBINE GENERATOR, GOMBUSTION, NATURAL GAS| 238 | 150 |GE DRY LOW-NOX COMBUSTOR DESIGH. GOOD COMBUSTYBACT-PSD
SUMAS ENERGY INC SUMAS wa | 12011990 |TURBINE, GAS-FIRED 67 150 Jcocaravst BACT-PSD
TENUSKA GEORGIA PARTNERS, LP. FRANKLIN GA | 12181998 [TURBINE, COMBUSTION, SIMPLE CYGLE, 6 160 | 150 [|USING 15% EXGESS AIR. CO EMISSION IS BECAUSE OF NABACT-PSD
WESTBROOK POWER LLC WESTBROOK ME [ 12/04/1998 |TURBINE, COMBINED GYGLE, TWOQ 528 | 150 |USING 15 % EXCESS AIR. BACT-PSD
LORDSBURG L.P. LORDSBURG NM | 08181997 [TURBINE, NATURAL GAS-FIRED, ELEC. GEN. 100 | 150 |DRY LOW-NOX TECHNOLOGY BY MAINTAINING PROPER AIRBACT-PSD
UNION CARBIDE CORPORATION HAHNVILLE LA | 0972211995 |GENERATOR, GAS TURBINE 184 | 154 |NOADD.ONCONTROL GOOD COMBUSTI|BACT-PSO
FORMOSA PLASTICS CORPORATION, BATON ROUGE PJBATON ROUGE LA | 030711997 [TURBINEMSRG, GAS COGENERATION 56 158 |COMBUSTION DESIGN AND CONSTRUCTION. BACT-PSD
PROJECT ORANGE ASSOCIATES SYRACUSE Ny | 12011993 |GE LM-5000 GAS TURBINE 59 170  |NO CONTROLS BACT-OTHER
MOBILE ENERGY LLC MOBILE AL | 010511989 |TURBINE, GAS, COMBINED CYCLE 188 | 17.8 [GOOD COMBUSTION PRACTICES BACT-PSD
DUKE POWER CO. LINCOLN COMBUSTION TURBINE STALOWESVILLE NC | 12r201991 |TURBINE, COMBUSTION 184 | 200 [|COMBUSTION CONTROL BACT-PSD
BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT PERRYMMAN MD TURBINE, 140 MW NATURAL GAS FIRED ELECTRIC 140 | 200 [GOODCOMBUSTION PRACTICES BACT-PSD
CASGO RAY ENERGY CO VEAZIE ME | 0711311998 [TURBINE, COMBINED CYCLE, NATURAL GAS, TWO 170 | 200 [15% EXCESS AR BACT-PSD
KALAMAZOO POWER LIMITED COMSTOCK Mi | 1210311991 JTURBINE, GAS-FIRED, 2, W/ WASTE HEAT BOILERS | 228 | 200 |DRY LOW NOX TURBINES BACT-PSD
SEMINOLE MARDEE UNIT 3 FORT GREEN FL | 0w0111996 |COMBINED CYCLE COMBUSTION TURBINE 1o | 200 [oRYunB GOOD COMBUSTION PRA{BACT-PSD
BERMUDA HUNDRED ENERGY LIMITED PARTNERSHIP |[CHESTERFIELD vA | 030311992 [TURBINE, COMBUSTION 147 | 235 |FURNACE DESIGN BACT-PSD
AIR LIQUIDE AMERICA CORPORATION GEISMAR LA | 02131988 [TURBINE GAS, GE, TME 7 121 | 250 |GOOD ECUIPMENT DESIGN, PROPER COMBUSTION TECHNBACT-PSD
FLORIDA POWER CORPORATION POLK COUNTY SITE [BARTOW FL | 02251934 |TURBINE, NATURAL GAS (2) 188 | 250 |GOOD COMBUSTION PRACTICES BACT-PSD
MG SELKIRK, INC, SELKIRK Ny | 117211989 |TURBINE. GE FRAME 7, GAS FIRED 50 250 |COMBUSTION CONTROL BACT-PSD
(OCEAN STATE POWER BURRILLVILLE RI 121131988 |TURBINE, GAS, GE FRAME 7, 4 EA 1z ] 250 BACT-PSD
PANDA-KATHLEEN, L.P, LAKELAND FL | 06/01/1385 |COMBINED GYCLE COMBUSTION TURBINE (TOTAL 11 75 250 |COMBUSTION CONTROLS STANDARD ONLY APPLIES IF GE[BAGT-PSD
ALABAMA POWER PLANT BARRY BUCKS AL | 08071998 |TURBINES, COMBUSTION, NATURAL GAS 510 | 254 |EFFICIENT COMBUSTION BACT-PSD
NEVADA POWER COMPANY, HARRY ALLEN PEAKING PLAS VEGAS Nv | osr18reez |COMBUSTION TURBINE ELECTRIC POWER GENERATH 75 258 |PRECISION CONTROL FOR THE LOW NOX COMBUSTOR  [BACT-PSD
NEVADA COGENERATION ASSOCIATES #1 LAS VEGAS NV | D11711991 |COMBINED-CYCLE POWER GENERATION 85 262 |CATALYTIC CONVERTER BACT-PSD
SOUTH MISSISSIPPI ELECTRIC POWER ASSQC. MOSELL MS | 04m9/1396 |COMBUSTION TURBINE, COMBINED CYCLE 162 | 263 |GOOD COMBUSTION CONTROLS BACT-PSD
COLORADO SPRINGS UTILITIES-NIXON POWER PLANT [FOUNTAIN O | 0e30:1998 |SIMPLE CYCLE TURBINE, NATURAL GAS 122 | 300 |DRY LOW NOX COMBUSTION BACT-PSD
COMMONWEALTH ATLANTIC LTD PARTNERSHIP CHESAPEAKE va | caosmeat |TURBINE, NAT GAS & 2 O 192 | 300 [COMBUSTION CONTROLS, ANNUAL STACK TESTING BACT-PSD
CITY OF LAKELAND ELECTRIC AND WATER UTILITIES |LAKELAND FL | 071998 |TURBINE, COMBUSTION. GAS FIRED Wi FUELOILALS{ 272 | 312 [ORY LOW NOX BURNERS FOR SIMPLE CYCLE, SCR {BACT-PSD
MILLENNIUM POWER PARTNER, LP CHARLTON Ma | 02021898 |TURBINE, COMBUSTION, WESTINGHOUSE MODEL 504 317 | 312 |DRY LOW NOX COMBUSTION TECHNOLOGY IN CONJUNCTHBACT-PSO
ECOELEGTRICA, L.P. PENUELAS PR | 10011896 |TURBINES, COMBINED-CYCLE COGENERATION 481 | 330 |COMBUSTION CONTROLS. BACT-PSO
VIRGINWA POWER CHESTERFIELD vA | oansn988 |TURBINE, GE.2 EA 234 | 332 [EQUIPMENT DESIGN LAER
ANITEC COGEN PLANT BINGHAMTON NY | O7M71993 |GE LM5000 COMBINED CYCLE GAS TURBINE EP 58 360 |BAFFLE CHAMBER SEE NOTE #é
MARCH POINT COGENERATION CO wa | 10/26/1990 |TURBINE, GAS-FIRED 50 370 |GOOD COMBUSTION BACT-PSD
[CAROLINA COGENERATION CO., INC. NEW BERN NC | omw18s |TURBINE, GAS, PEAT FIRED 52 37.0 |PROPER OPERATION BACT-PSD
CARSON ENERGY GROUP & CENTERAL VALLEY FINANCELK GROVE CA | 077231993 |TURBINE, GAS SIMPLE CYCLE LM6COO 56 595 |OXIDATION CATALYST BACT
INDECK ENERGY COMPANY SILVER SPRINGS NY | 051211953 |GE FRAME 6 GAS TURBINE EP #0000+ a1 400 |NOCONTROLS BACT-OTHER
ONEIDA COGENERATION FACILITY ONEIDA Ny | o2r26r1990 |TURSBINE, GE FRAME 6 52 400 |COMBUSTION CONTROL OTHER
PEABODY MUNICIPAL LIGHT PLANT PEABODY aa | 11301989 [TURBINE, 38 MW NATURAL GAS FIRED 52 400 |GOOD COMBUSTION PRACTICES BACT-OTHER
GAINESVILLE REGIONAL UTILITIES GAINESVILLE FL | 04/11/1995 |OIL FIRED COMBUSTION TURBINE 74 420 [FUEL SPEC: LOW S OIL0.0S% S BACT-PSD
CAPITOL DISTRICT ENERGY CENTER HARTFORD CT | 107231888 [ENGINE, GAS TURBINE 82 498 BACT-PSD
THE DEXTER CORP. WINDSOR LOCKS CT | 0829/1989 |TURBINE, NAT GAS & #2 FUEL OiL FIRED 69 438 BACT-PSD
SACRAMENTO COGENERATION AUTHORITY PAG SACRAMENTO CA | 081191994 [TURBINE, GAS, COMBINED CYCLE LM6000 53 500 [OXIDATION CATALYST BACT
WEST CAMPUS COGENERATION COMPANY COLLEGE STATION ™ | 05m2/1994 |GAS TURBINES 15 508 |INTERNAL COMBUSTION CONTROLS BACT
CARSON ENERGY GROUP & CENTRAL VALLEY FINANCILELK GROVE CA | 072311893 [TURBINE, GAS, COMBINED GYCLE, GE LME00O 450 | 507 |SELECTWE CATALYTIC REDUGTION AND WATER INJECTIONBAGT
FORMOSA PLASTICS CORPORATION BATON ROUGE LA | 082011990 {TURBINE, GAS-FIRED, 2 7 531 |COMBUSTION CONTROL BAGT-PSD
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RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines (Natura! Gas) - CO

[FAciiy CITY STATE | FERMIT |PROCESS WW' | PPM’ |CTRLDESC BASIS
SIMPSON PAPER CO. TA | 06221887 |TURBINE, GAS 50 81.0 |COMBUSTION CONTROLS OTHER
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO | 02281905 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 89 612 {GOOD COMBUSTION CONTROL BACT-PSD
MIDWAY-SUNSET COGENERATION CO. cA | 017271988 {TURBINE, GE FRAME 7, 3 EA 5 §9.7 |[GOOD COMBUSTION PRACTICES BACT-PSO
PROJECT ORANGE ASSOCIATES SYRACUSE NY | 12011993 |GE LM-5000 GAS TURBINE 69 744 |NOCONTROLS BACT-OTHER
SYRACUSE UNIVERSITY SYRACUSE NY | 09/01/1989 |[TURBINE, GAS FIRED 7% 757  |CATALYTIC OXIDATION OTHER
GEORGIA GULF CORPORATION PLAQUEMINE LA | 0326/1996 |GENERATOR. NATURAL GAS FIRED TURBINE 140 | 880 (GOOD COMBUSTION PRACTICE AND PROPER OPERATION |BACT-PSD

1} Some MW were converted from mmBiufhr, KW, HP and BHP, assuming a heat rate of B.000 BIuwKW-hr
2) Some PPM valuas were calculaled using & conversion lactor based on the F-Faelor and molecular weight of CO: 1 (PPM) = (IfmmBiu) * 445
IbémmBiu values were also calculated from b, lyr or londyr values

Al lurbines less than 50 MW and above 100 PPM were remaoved from Lhis list
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RACT/BACT/LAER Ciearinghouse Search Results

Combustion Turbines (Natural Gas) - SO,

FACILITY CITY STATE PERMIT |PROCESS MW’ Ib/mmBtu” [CTRLDESC BASIS
ECOELECTRICA, L.P. PENUELAS PR 10/01/1996 |TURBINES, COMBINED-CYCLE COGENERATION 461 0.000014 [MAINTAIN EACH TURBINE IN GOOD WORKING {BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO 05/17/1994 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 1345 000011  |LOW SULFUR CONTENT & COMBUSTION CONT|BACT-PSD
PROCTOR AND GAMBLE PAPER PRODUCTS (QMEHOOPANY PA 0513111995 |TURBINE, NATURAL GAS 73 0.00014 [STEAM INJECTION RACT
PUERTO RICO ELECTRIC POWER AUTHORITYLARECIBO PR 0713171995 {COMBUSTION TURBINES (3}, 83 MW SIMPLE-CYCLE £ 248 0.00035 [MAINTAIN EACH TURBINE IN GOCD WORKING {BACT-PSD
CARCLINA POWER & LIGHT GOLOSBORO NC (4/11/1996 |COMBUSTION TURBINE, 4 EACH 238 0.00052 |COMBUSTION CONTROL BACT-PSD
DUKE POWER CO. LINCOLN COMBUSTION TUILOWESVILLE NC 12/20/1991 |TURBINE, COMBUSTION 164 0.00053 |COMBLUSTION CONTROL BACT-PSD
PANDA-ROSEMARY CORP, ROANCKE RAPIOS NC 09/06/1989 |TURBINE, COMBUSTION, #5 FRAME 62 0.00056 |FUEL SPEC: LOW S FUEL BACT-PSD
PANDA-ROSEMARY CORP, ROANCOKE RAPIDS NC 09/06/1989 | TURBINE, COMBUSTION, #7 FRAME 131 0.00059 |FUEL SPEC: LOW S FUEL BACT-PSD
FLORIDA POWER CORPORATION POLK COUNIBARTOW FL 02/25/1994 |TURBINE, NATURAL GAS (2) 189 0.00066 |FUEL SPEC: LOW SULFUR IN NATURAL GAS |BACT-PSD
CAROLINA POWER AND LIGHT CO. DARLINGTON sC 08/23/1991 |TURBINE, I.C. 80 0.00076 |FUEL SPEC: LOW SULFUR FUEL BACT-PSD
CHAMPION INTERNATIONAL CORP. SHELDON T 03/05/1985 |TURBINE, GAS, 2 168 0.00085 BACT-PSD
WEST CAMPUS COGENERATION COMPANY JCOLLEGE STATION T 05/02/1994 }GAS TURBINES 75 00011 INTERNAL COMBUSTION CONTROLS BACT

SC ELECTRIC AND GAS COMPANY - HAGOOD |[CHARLESTON sC 1241111989 |INTERNAL COMBUSTION TURBINE 1e¢ 0.0011 GOOD COMBUSTION PRACTICES BACT-PSD
BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM MA, 09/22/1997 |TURBINE, COMBUSTION, ABB GT24 224 0.0022  IDRY LOW NOX COMBUSTION TECHNOLOGY W|BACT-PSD
DIGHTON POWER ASSOQOCIATE, LP DIGHTON MA 10/0641997 |TURBINE, COMBUSTION, ABB GT11N2 166 00023 |DRY LOW NOX COMBUSTION TECHNOLOGY WIBACT-PSD
MILLENNIUM POWER PARTNER, LP CHARLTON MA, D2/02/1998 |TURBINE, COMBUSTION, WESTINGHOUSE MQDEL 50 nr 0.0023 |DRY LOW NOX COMBUSTION TECHNOQLOGY INBACT-PSE
BEAR ISLAND PAPER COMPANY, L.P. ASHLAND VA 10/36/1892 |TURBINE, COMBUSTION GAS 59 0.0032 IFUEL SPEC: LOW SULFUR FUEL BACT-PSD
CASCO RAY ENERGY CO VEAZIE ME 07/131998 |TURBINE. COMBINED CYCLE, NATURAL GAS, TWO 170 0.0060 BACT-PSD
TIVERTON POWER ASSOCIATES TIVERTON RI 02/13/1998 |COMBUSTION TURBINE, NATURAL GAS 265 0.0060 FUEL SPEC: NATURAL GAS FIRED BACT-PSD
WESTBROOK POWER LLC WESTBROOK ME 12/04/1998 |TURBINE, COMBINED CYCLE, TWC 528 0.0060 BACT-PSD
CHAMPION INTERNATL CORP. & CHAMP. CLEABUCKSPORT ME 09/14/1998 |TURBINE, COMBINED CYCLE, NATURAL GAS 175 0.0085 BACT-OTHER
MIDLANG COGENERATION VENTURE MIDLAND M| 02/16/1988 |TURBINE, 12 TOTAL 123 0.018 FUEL SPEC: NAT GAS FLUEL BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL 06/05/1991 [TURBINE, GAS, 4 EACH 400 0029 FUEL SPEC: NATURAL GAS AS FUEL BACT-PSD
AUBURNDALE POWER PARTNERS, LP AUBURNDALE FL 12/14/1992 |TURBINE,GAS 152 9033 FUEL SPEC: LOW SULFUR IN NATURAL GAS |BACT-PSD
COMMONWEALTH ATLANTIC LTD PARTNERSHCHESAPEAKE VA D3/05/1991 [TURBINE, NAT GAS & #2 Ol 192 0.057 FUEL SPEC: LOW SULFUR FUEL & NAT GAS  |BACT-PSD
DOSWELL LIMITED PARTNERSHIP VA 05/04/1990 |TURBINE, COMBUSTION 158 0.059 FUEL SPEC: LOW SULFUR FUELS, NAT GAS |OTHER
DELMARVA POWER WILMINGTON DE 092711990 |TURBINE, COMBUSTION 100 0.070 FUEL SPEC: SULFUR IN FUEL BACT-PSD

1} Some MW were converted from mmBiluhr, KW, HP and BKP, assuming a heal rate of 8,000 BtwKW-hr
2) Some Ib'mmBlu values were calculated from by, ibiyr or lonfyr values

All lurbines less than 50 MW and above 100 PPM were removed from this list




RACT/BACT/LAER Clearinghouse Search Results

Combustion Turbines (Natural Gas) - PM/PM10

FACILITY CITY STATE | PERMIT |PROCESS MW | iimmBu’ |CTRLOESC BASIS
MIDLAND COGENERATION VENTURE MIDLAND ["] 02/16/1988 J[TURBINE, 12 TOTAL 123 0.00051 |[FUEL SPEC: NAT GAS FUEL BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO D5/17/1934 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 1345 | 000052 |NONE BACT-PS0
BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. NEW YORK CITY NY D6/D6/1995 |TURBINE, NATURAL GAS FIRED 240 0.0013 LAER
LAKEWOQOD COGENERATION, L.P. LAKEWOOD TOWNSHIH ~ NJ 0470171991 {TURBINES {(NATURAL GAS) (2) 149 0.0021  |TURBINE DESIGN BACT-OTHER
PUBLIC SERVICE OF COLO.-FORT ST VRAIN PLATTEVILLE co 05/01/1996 JCOMBINED CYCLE TURBINES (2), NATURAL a7 0.0024 |FUEL SPEC: COMBUSTION OF PIPE LINE QUALITY GAS. CLOSEJBACT-PSD
CHAMPION INTERNATIONAL CORP. SHELDON ™ 03/05/1885 |TURBINE, GAS, 2 168 0.0030 JLOW NOX BURNERS BACT-PSD
ECOELECTRICA, LP. PENUELAS PR 10/01/1998 | TURBINES. COMBINED-CYCLE COGENERATION 461 0.0033 |MAINTAIN EACH TURBINE IN GOOO WORKING ORDER AND IMPYBACT-PSD
LILCO SHOREHAM HICKSVILLE NY 05/10/1983 |(3) GE FRAME 7 TURBINES {EP ¥S 000079} 106 0.0035 |NO CONTROLS BACT-OTHER
DUKE POWER CO. LINCOLN COMBUSTION TURBINE STATIONILOWESVILLE NC 12/20/1891 |TURBINE, COMBUSTION 164 0.0038 |COMBUSTION CONTROL BACT-PSD
PILGRIM ENERGY CENTER ISLWP NY (2) WESTINGHOUSE W501D5 TURBINES {EP #5 000014 175 00039 BACT-OTHER
COMMONWEALTH ATLANTIC LTD PARTNERSHIP CHESAPEAKE VA 0/05/1991 |TURBINE, NAT GAS & #2 OIL 192 0.0039 |FUEL SPEC: LOW ASH FUEL BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO 02/28/1905 |INSTALL TWQ NEW SIMPLE-CYCLE TURBINES 88 00038 |GOOD COMBUSTION CONTROL BACT-PSD
MEAD COATED BOARD, INC. PHENIX CITY AL 03/12/1997 |COMBINED CYCLE TURBINE (25 MW) i 00044  |PRIMARY FUEL IS NATURAL GAS WITH BACKUP FUEL AS DISTIL|BACT-PSD
NEVADA COGENERATION ASSOCIATES #1 LAS VEGAS Ny 0174711991 [COMBINED-CYGLE POWER GENERATION [:H 09044 |FUEL SPEC: BURN NATURAL GAS BACT.PSD
CAROLINA POWER & LIGHT GOLDSBORO NC 04/11/1996 |COMBUSTION TURBINE, 4 EACH 238 0.0047 |COMBUSTION CONTROL BACT-PSD
PACIFIC THERMONETICS, INC. CROCKETT ca 04/06/1389 |BLIRNER, HRSG, 2 53 0.0048  JFUEL SPEC: MAT GAS USE ONLY OTHER
VIRGINIA POWER VA 09/07/1389 [TURBINE, GAS 164 0.0048 BACT-PSD
INDECK ENERGY COMPANY SILVER SPRINGS NY 0512/1993 |GE FRAME 6 GAS TURBINE EP #00001 61 0.0050 |noconTROLS BACT-OTHER
KAMINE/BESICORP CARTHAGE L.P. CARTHAGE NY 01/18/1994 |GE FRAME 6 GAS TURBINE 61 0.0050 |FUEL SPEC: SULFUR CONTENT NOT TO EXCEED 0.20% BY WEI|BACT-OTHER
MILLENNIUM POWER PARTNER, LP CHARLTON MA 02/02/%998 |[TURBINE, COMBUSTION, WESTINGHOUSE MODEL 501 317 0.0050 |ORY LOW NOX COMBUSTION TECHNOLOGY IN CONJUNCTION 1BACT-PSD
NARRAGANSETYT ELECTRIC/NEW ENGLAND POWER CO. PROVIDENCE RI 04/13/1992 |[TURBINE, GAS AND DUCT BURNER 170 0.0050 |NONE BAGT-FSD
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC 09/06/1988 |TURBINE, COMBUSTION, #8 FRAME 62 0.0050 |COMBUSTION CONTROL BACT-PSD
HERMISTON GENERATING CO. HERMISTOM OR 07N07/1994 ITURBINES, NATURAL GAS (2} 212 00053 |GOOD COMBUSTION PRACTICES BACT-PSD
LSP-COTTAGE GROVE, L.P. COTTAGE GROVE MN 030111995 JCOMBUSTION TURBINE/GENERATOR 248 0.0054 |FUEL SELECTION; GOOD COMBUSTION BACT-PSD
ANITEC COGEN PLANT BINGHAMTON NY 070771993 [GE LM5000 COMBINED CYCLE GAS TURBINE EP #0004 56 0.0055 [NO CONTROLS BACT-OTHER
TIGER BAY LP FT. MEADE A, 05/17/1993 {TURBINE, GAS 202 0.0056 |GOOD COMBUSTION PRACTICES BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL 06051991 |TURBINE. GAS, 4 EACH 400 0.0056 |COMBUSTION CONTROL BACT-PSD
FLORIDA POWER CORPORATION POLK GOUNTY SITE BARTOW FL 02/25/1994 |TURBINE, NATURAL GAS (2) 189 0.0060 |GOCD COMBUSTION PRACTICES BACT-PSD
CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND| FL 07/251991 |TURBINE, GAS, 1 EACH 80 0.0060 |COMBUSTION CONTROL BACT-PSD
EMPIRE ENERGY - NIAGARA COGENERATION CO. LOCKPORT NY 05/02/1989 |TURBINE, GR FRAME 6, 3 EA 52 0.0060 |COMBUSTION CONTROL BACT-PSD
KAMINE/BESICORP NATURAL DAM LP NATURAL DAM NY 12311991 |GE FRAME 8 GAS TURBINE 63 00060 |STEAMINJECTION BACT
LONG ISLAND LIGHTING CO. NY 11111988 |TURBINE, GE FRAME 7, 3 EA, 75 0.0060 |COMBUSTION CONTROL BACT-PSD
NEWARK BAY COGENERATION PARTNERSHIP, L.P. NEWARK NJ 06/09/1993 | TURBINES, COMBUSTION, NATURAL GAS-FIRED (2} 7 0.0060 |TURBINE DESIGN BACT-PSD
ONEIDA COGENERATION FACILITY ONEIDA NY D2r26/1990 {TURBINE, GE FRAME 6 52 0.0060 }COMBUSTION CONTROL OTHER
SOUTH MISSISSIPPI ELECTRIC POWER ASSQC. MOSELL MS 04/09/1996 JCOMBUSTION TURBINE, COMBINED CYCLE 162 0.0062 |GOOD COMBUSTION CONTROLS BACT-PSD
SEMINOLE HARDEE UNIT 3 FORT GREEM FL 01/01/1996 {COMBINED CYCLE COMBUSTION TURBINE 140 0.0083 |ORY LNB FUEL SPEC: LOW 5 OIL, LIMITE|BACT-PSD
HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL GA 077281992 {TURBINE, GAS FIRED (2 EACH) 227 0.0084 |FUEL SPEC: CLEAN BURNING FUELS BACT-PSD
CHAMPION INTERNATL CORP. & CHAMP. CLEAN ENERGY rBUCKSPORT ME 09/14/1998 |[TURBINE, COMBINED CYCLE, NATURAL GAS 175 0.0064 |NONE BACT-OTHER
LORDSBURG LP. LORDSBURG NM D6/18/1997 |TURBINE, NATURAL GAS-FIRED, ELEC. GEN. 100 0.0066 |WATER INJECTION BACT-PSD
JMC SELKIRK, INC, SELKIRK NY 117211989 |TURBINE, GE FRAME 7, GAS FIRED 80 Q0070  |COMBUSTION CONTROL BACT-PSD
KAMINE/BESICORP BEAVER FALLS COGENERATION FAGILITY|BEAVER FALLS NY 11/09/1992 |TURBINE, COMBUSTION (NAT. GAS & OIL FUEL} (T9MY 81 0.0077  |COMBUSTION CONTROLS BACT-OTHER
SARANAC ENERGY COMPANY PLATTSBURGH NY 0773171992 |TURBINES, COMBUSTION {2) (NATURAL GAS) 140 00080  |SCR BACT-OTHER
FLORIDA POWER AND LIGHT LAVOGROME FL 03/14/1991 |TURBINE, GAS, 4 EACH 240 0.0080 [COMBUSTION CONTROL BACT-PSD
KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY FL 040771993 |TURBINE, NATURAL GAS 109 0.0081 [GOOD COMBUSTION PRACTICES BACT-PS0D
SITHEANDEPENDENCE POWER PARTNERS OSWEGD NY 1172471992 ITURBINES, COMBUSTION (4) (NATURAL GAS) (1912 M 267 0.0082 {FUEL SPEC: USE OF NATURAL GAS BACT-OTHER
LSP - COTTAGE GROVE, LP. COTTAGE GROVE MN 11/10/1998 {GENERATOR, COMBUSTION TURBINE & DUCT BURNE] 249 0.0088 |COMBUSTING NATURAL GAS BACT-PSD
MOBILE ENERGY LLC MOBILE AL 01/05/1999 |TURBINE, GAS, COMBINED CYCLE 168 00089 {COMBUSTION OF CLEAN FUELS BACT-PSD
TIVERTON POWER ASSOCIAYES TIVERTON RI 02/13/1988 |COMBUSTION TURBINE, NATURAL GAS 265 00089 |GOOD COMBUSTION BACT-PS0
O'BRIEN COGENERATION HARTFORD cr 08/08/1968 |TURBINE, GAS FIRED 62 00090 |GOOD COMBUSTION PRACTICES BACT-PSD
DHIGHTON POWER ASSOCIATE, LP DIGHTON MA 10/06/1987 |TURBINE. COMBUSTION, ABB GT11N2 166 0.0094 |DRY LOW NOX COMBUSTION TECHNOLOGY WITH SCR ADD-ONIBACT-PSD
BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM MA 09/22/1997 |TURBINE, COMBUSTION, ABEB GT24 224 00097 |DRY LOW NOX COMBUSTION TECHNOLOGY WITH SCR ADD-OMBACT-PSD
PORTSIDE ENERGY CORP. PORTAGE [ 05/13/1996 |TURBINE, NATURAL GAS-FIRED 83 0.0099 |NONE BACT-PSD
TENUSKA GEORGIA PARTNERS. LP, FRANKLIN GhA 12/18/1996 |TURBINE, COMBUSTION, SIMPLE CYCLE, 8 160 0.010  |PM EMISSION 1S BECAUSE OF NATURAL GAS. BACT-PSD
TENUSKA GEORGIA PARTNERS, L.P. FRANKLIN ) GA 12/18/1998 |TURBINE, COMBUSTION, SIMPLE CYCLE, & 180 0.010  |PM EMISSION IS BECAUSE OF NATURAL GAS. BACT-PSD
KAMINE SOUTH GLENS FALLS COGEN CO SOUTH GLENS FALLS NY 011992 |GE FRAME £ GAS TURBINE 62 0.010  [NOCONTROLS BACT-OTHER
GRAYS FERRY CO. GENERATION PARTNERSHIP PHILADELPHIA PA 11)04/1892 |[TURBINE (NATURAL GAS & OIL) 144 0.010  [DRY LOW NOX BURNER, COMBUSTION CONTROL BACT-OTHER
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RACT/BACT/LAER Clearinghouse Search Results

Combustion Turbines (Natural Gas) - PM/PM10

FACILITY Y STATE | PERMIT |PROCESS WW' ] IWmmBE" JCTRLDESC [BasIS
VIRGINIA POWER CHESTERFIELD VA | 0451568 |[TURBINE, GE.2 EA 234 0017 |EQUIPMENT DESIGN LAER
ALABAMA POWER PLANT BARRY BUCKS AL | 08071998 [TURBINES, COMBUSTION, NATURAL GAS 510 0011 [NATURAL GAS ONLY. EFFICIENT COMBUSTION BACT-PSD
INDECK-YERKES ENERGY SERVICES TONAWANDA My | oazar1es2 |GE FRAME 68 GAS TURBINE (EP #00001) 54 0012  |NOCONTROLS BACT-OTHER
NEVADA POWER COMPANY. HARRY ALLEN PEAKING PLANT |LAS VEGAS Nv | 091181992 {COMBUSTION TURBINE ELECTRIC POWER GENERATY 75 0.012 {PRECISION CONTROL FOR THE COMBUSTOR BACT-PS0
GAINESVILLE REGIONAL UTILITIES GAINESVILLE fL | o4r11r1995 [SIMPLE CYGLE COMBUSTION TURBINE, GASMNO 2 01| 74 0012 |FUEL SPEC: LOW SULFUR FUELS BACT-PSD
ALABAMA POWER COMPANY - THEGDORE COGENERATION |THEQDORE AL | 03161998 1170 MW TURBINE Wr DUCT BURNER, HR BOILER, SCH 170 0012  |[COMBUSTION OF NATURAL GAS ONLY BACT-PSD
AUBURNDALE POWER PARTNERS, LP AUBURNDALE FL | 12141902 |TURBINE,GAS 152 0014  |GOOD COMBUSTION PRACTICES BACT-PSD
KAMINE/BESICORP SYRAGUSE LP SOLVAY NY | 1210/1994 [SIEMENS VB84 3 GAS TURBINE (EP #00001) 8 eo4  |NO conTROLS BACT-OTHER
UNION CARBIDE CORPORATION HAHNVILLE La | 08221995 [GENERATOR, GAS TURBINE 164 0074  {NO CONTROL CLEAN FUEL BACT-PSD
THE DEXTER CORP. WINDSOR LOCKS CT | 09291969 [TURBINE, NAT GAS & #2 FUEL OIL FIRED 68 0014 BACT-PSD
PROJECT ORANGE ASSOCIATES SYRACUSE Ny | 12011993 }GE LM-5000 GAS TURBINE 69 0014 |NO CONTROLS BACT-OTHER
PASNY/HOLTSVILLE COMBINED CYGLE PLANT HOLTSVILLE NY | 09011992 [TURBINE. COMBUSTION GAS (150 MW) 143 0018  |COMBUSTION CONTROL BACT-OTHER
MOJAVE COGENERATION CO. cA | 01nznees [TuRaINg, GaS 61 0017  |FUEL SPEC: OIL FIRING LIMITED TO 11 HD BACT-PSD
TENUSKA GEORGIA PARTNERS, L.P. FRANKLIN GA | 1211m1938 |TURBINE, COMBUSTION, SIMPLE CYCLE. 8 160 0017 |PMIS BECAUSE OF FUEL OIL. WHEN GROSS OUTPUT IS BELOJBACT-PSD
GEORGIA GULF CORPORATION PLAQUEMINE s | 037261996 |GENERATOR, NATURAL GAS FIRED TURBINE 140 0019 |GOOD COMBUSTION PRACTICE AND PROPER QPERATION  |BaCT-PSD
IR LIQUIDE AMERICA CORPORATION GEISMAR LA | 0211311998 |[TURBINE GAS, GE, TME 7 ”m 0019 |GOOD COMBUSTION PRACTICES AND USE CLEAN NATURAL (BACT-PSO
MID-GEORGIA COGEN, KATHLEEN GA | 04/03/1996 [COMBUSTION TURBINE (2), NATURAL GAS 18 0019 |cLEAN FUEL BACT-PSO
WEST CAMPUS COGENERATION COMPANY COLLEGE STATION 7% | osmergss |GAS TuRBINES 75 0.020 |INTERNAL COMBUSTION CONTROLS BAGT
SYRACUSE UNIVERSITY SYRACUSE Ny | oswo1r1989 JTURBINE, GAS FIRED ) 0020 [COMBUSTION CONTROL OTHER
TRIGEN MITCHEL FIELD HEMPSTEAD Ny | 041181983 {GE FRAME 6 GAS TURBINE 51 0.021  |NO CONTROLS BACT-OTHER
LOCKPORT COGEN FAGILTY LOCKPORT NY | 07141903 [(6) GE FRAME 6 TURBINES (EP #S 00001-00006) 53 0021 |STEAM INJECTION BACT
KAMINE/BESICORP CORNING L..P. SOUTH CORNING NY | 11051982 |TURBINE. COMBUSTION (78 MW) & 0024 [DRY LOW NOX OR SCR BACT-OTHER
FULTON COGEN PLANT FULTON NY ] 08/151D94 |GE LM5000 GAS TURBINE 63 0024  |FUEL SPEC: SULFUR CONTENT NOT TO EXCEED 0.3% BY WEI(BACT-OTHER
FULTON COGENERATION ASSOCIATES FULTON Ny | 017201990 |TURBINE. GE LM5000, GAS FIRED 83 0.024 BACT-PSD
DOSWELL LIMITED PARTNERSHIP va | 05/04/1990 |TURBINE, COMBUSTION 158 0026 |FUEL SPEC: CLEAN BURNING FUEL, NAT GAS & DIST. #2 OIL  |[OTHER
MEGAN-RACINE ASSOCIATES, INC CANTON WY | 0B/05+989 |GE LM5000-N COMBINED CYCLE GAS TURBINE a0 0028 |NOCONTROLS BACT-OTHER
MEGAN-RACINE ASSOCIATES, INC. CANTON Ny | oamersss [TURBINE, LM5000 54 0.028 BACT-PSD
BEAR ISLAND PAPER COMPANY, L.P. ASHLAND vA | 10701952 fTURBINE, COMBUSTION GAS 59 0036 |FUEL SPEC: GLEAN BURN FUEL BACT-PSD
PUERTO RICO ELECTRIC POWER AUTHORITY {PREPA) ARECIBO PR | 073171995 |COMBUSTION TURBINES (3), 83 MW SHMPLE-CYCLE E{ 248 0,038  |MAINTAIN EACH TURBINE IN GOOD WORKING ORDER AND IMABACT-PSOD
PEABODY MUNICIPAL LIGHT PLANT PEABODY MA | 117301388 |TURBINE, 38 MW OIL FIRED 52 0.050 |FUEL SPECIFICATION: NO. Z LIGHT OiL BACT-OTHER
SC ELECTRIC AND GAS COMPANY - HAGOOD STATION CHARLESTON sC | 1211111989 |INTERNAL COMBUSTION TURBINE 1m0 0051 |FUEL SPEC: LOW ASH CONTENT FUELS BACT-PSD
KAMINE SYRACUSE COGENERATION CO. SOLVAY Ny | 090171989 |TURBINE. GAS FIRED 8 0.053  |COMBUSTION CONTROL OTHER
CASCO RAY ENERGY CO VEAZIE me | 071131988 |TURBINE. COMBINED CYCLE, NATURAL GAS. TWO | 170 0080 [NONE BACT-PSD
WESTBROOK POWER LLC WESTBROOK ME | 12/0411998 |TURBINE, COMBINED CYCLE, TWO 528 0060 |[NONE BACT-PSD
W1 ELECTRIC POWER CO. CONCORD STATION wi | 10181980 {TURBINES, COMBUSTION, SIMPLE CYCLE. 4 75 0065  |GOOD COMBUSTION BACT-PSD
SOUTHEAST PAPER CORP. DUBLIN GA | tonanser |TureINg, COMBUSTION 88 0.10 OTHER

1} Some MW wera converted from mmBiwhe, KW, HP and BHP. assuming a heal rals of 8,000 BL/KW-hr
2} Some LymmBty values were calculaled from tbit, Rlyr OF loniyr values
All urbines hess than 50 MW and above 100 PPM were removed from this st
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RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines (Fuel Oil) - NOx

[FACILITY cITY STATE | PERMIT _|PROCESS WA | PPM’_|CTRLDESC |easis
BROOKLYN NAVY YARD COGENERATION PARTNERS L P. NEW YORK CITY NY | OB06/1995 [TURBINE, OIL FIRED 240 | 100 |FUEL SPEC: DISTILATE #2 FUEL DL BACT-PSD
GAINESVILLE REGIONAL UTILITIES GAINESVILLE FL [ 04111995 [SIMPLE CYCLE COMBUSTION TURBINE, GAS/ND 2 OIL B-UP 74 150 |[FUEL SPEC: LOW SULFUR FUEL OiL BACT-PS0
BERMUDA MUNDRED ENERGY LIMITED PARTNERSHIP CHESTERFIELD vA | 03031992 |[TURBINE, COMBUSTION 4o | 150 9
BEAR ISLAND PAPER COMPANY.L P ASHLAND VA | 10:3041992 |TURBINE, COMBUSTION GAS 59 150 808
KALAMAZOO POWER LIMITED COMSTOCK Ml | 126031981 |TURBINE, GAS-FIRED. 2. W/ WASTE HEAT BOILERS 226 | 150 |DRY LOW NOX TURBINES BACT-PSDH
NEWARK BAY COGENERATION PARTNERSHIP, L.P. NEWARK NS | Deow1993 |TURBINES, COMBUSTION, KEROSENE-FIRED (2) 80 180 |COMBUSTION CONTROL BACT-PSO
NEWARK BAY COGENERATION PARTNERSHIP NEWARK Nt | 11011990 |TURBINE. KEROSENE FIRED 73 18.2  {STEAM INJECTION AND S5CR BACT-PSC
MID-GEORGIA COGEN KATHLEEN A | ovow1996 (COMBUSYION TURBINE (2). FUEL ON 116 | 200 [WATERINJECTION WITH SCR BACT-PSD
SARANAL ENERGY COMPANY PLATTSBURGH NY | 0773174992 [BURNERS. DUCT (2) 69 208 (COMBUSTION CONTROL BACT-PSD
LAKEWOOO COGENERATION, LP. LAKEWOOD TOWNSHI{  NJ | 04011991 |TURBINES {#2 FUEL OIL) (2) 149 | 211 [FUEL SPEC: NO. 2 FUEL OIL AS FUEL BACT-FPSD
MEAD COATED BOARD, INC. PHENIX CITY AL | 03121997 [COMBINED CYCLE TURBINE (25 MW) 1 250 |FUEL OIL SULFUR CONTENT <=0.05% BY WEIGHT ~ [1BACT-PSD
SAVANNAH ELECTRIC AND POWER CO GA | 021121932 [TURBINES, 8 120 | 250 [MAXWATER INJECTION BACT-PSD
HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL GA | 07/28/1992 |TURBINE, OIL FIRED (2 EACH) 23¢ | 230 |MAXIMUM WATER INJECTION BACT-PSD
PEPCO - CHALK POINT PLANT EAGLE HARBOR MD | 08/25/1990 |TURBINE, 105 MW OIL FIRED ELECTRIC 105 | 250 |DRY PREMIX BURNER BACT-PSD
QKLAHOMA MUNICIPAL POWER AUTHORITY PONCA CITY OK | 211711992 [TURBINE. COMBUSTION 58 250 |COMBUSTION CONTROLS BACT-OTHER
PATOWMACK POWER PARTNERS, LIMITED PARTNERSHIP LEESBURG VA | 09/15/1993 [TURBINE, COMBUSTION, SIEMENS MODEL VE4.2, 3 146 | 289 |WETINJECTION BACT-PS0
FULTON GOGEN PLANT FULTON NY | 09/15/1994 [GE LM5000 GAS TURBINE 63 360 [WATER INJECTION BACT
PEABODY MUNICIPAL LIGHT PLANT PEABODY MA | 117301989 [TURBINE, 38 MW OiL FIRED 52 400 [WATER INJECTION BACT-OTHER
STAR ENTERPRISE DELAWARE CITY OE | 033011938 [TURBINES, COMBINED CYCLE. 2 103 | 420 [COMBUSTION CONTROL BACT-PS0
CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND| R | 07251981 |TURBINE, OIL. 1 EACH 80 420 |[WETINJECTION BACT-PSD
FLORIDA POWER GENERATION DEBARY FL | 101181991 [TURBINE, QIL. & EACH 93 420 {WETINJECTION BACT-PSD
TIGER BAY LP FT. MEADE A | 05171993 |TURBINE. OIL 231 | 420 |WATER INJECTION BACT-PSD
KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY fL | 04707/1993 |TURBINE, FUEL OIL 116 | 420 |WATER INJECTION BACT-PSD
AUBURNDALE POWER PARTNERS, LP AUBURNDALE fL | 1211401992 |TURBINE, OIL 146 | 420 |STEAMINJECTION BACT-PSD
TECO POLK POWER STATION BARTOW FL | 022411994 |TURBINE. FUEL O 221 | 420 [WETINJECTION BACT-PSD
FLORIDA POWER CORPORATION POLK GOUNTY SITE BARTOW AL | 02251994 [TURBINE, FUEL OIL {2) 216 | 420 |WATERINJECTION BACT-PSD
FLORIDA POWER CORPORATION INFERCESSION CITY FL | ow17/1992 [TURBINE, OIL 120 | 420 [WEYINJECTION BACT-PSD
GAINESVILLE REGIONAL UTILITIES GANESVILLE FL | oan1/1908 {OIL FIRED COMBUSTION TURBINE 74 420 |WATER INJECTION BACT-PSO
KENTUCKY UTILITIES COMPANY MERCER KY | 0w1041992 [TURBINE, #2 FUEL OILUNATURAL GAS (8) 188 | 420 |WATER INJECTION BACT-PSD
EAST KENTUCKY POWER COOPERATIVE KY | 03241953 |TURBINES (5). #2 FUEL OIL AND NAT. GAS FIRED 187 | 420 |WATER INJECTION' SEE NOTES
PASNY/HOLTSVILLE COMBINED CYCLE PLANT HOLTSVILLE NY | 0901/1952 [FURBINE, COMBUSTION GAS {150 MW) 143 | 420 [WATERINJECTOR BACT-OTHER
KAMINE/BESICORP CARTHAGE L.P. CARTHAGE NY | 01/18/1994 |GE FRAME 6 GAS TURBINE 81 420 |STEAM INJECTION BACT
EMPIRE DISTRICT ELECTRIC CO JOPLIN MO [=05/17/1934 [INSTALL TWO NEW SIMPLE-CYCLE TURBINES 168 | 49.5 [LOW NOX BURNERS, AND WATER INJECTION BACT-PSD
KAMINE/BESICORP BEAVER FALLS COGENERATION FACILITY BEAVER FALLS NY | 11091992 [TURBINE, COMBUSTION (NAT. GAS & OIL FUEL) (79MW) 81 550 [DRYLOW NOX OR SCR BACT-OTHER
PEPCO - CHALK POINT PLANT EAGLE HARBOR MD | 08/25/1990 |TURBINE. 84 MW Oll. FIRED ELECTRIC B4 58.0 |QUIET COMBUSTION AND WATER INJECTION BACT-PSD
CAROLINA POWER AND LIGHT HARTSVILLE SC | 08311994 [STATIONARY GAS TURBINE 190 | 620 |FUEL SPEC: FUEL QUALITY BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL | 06051991 [TURBINE. OIL, 2 EACH 400 | 650 JLOW NOX COMBUSTORS BACT.PSD
BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT PERRYMMAN MD TURBINE, 140 MW OiL FIRED ELECTRIC 140 | 650 |WATERINJECTION BACT-PSO
OKLAHOMA MUNICIPAL POWER AUTHORITY PONCA CITY OK | 1211711992 {TURBINE. COMBUSTION 58 650 {COMBUSTION CONTROLS BACT-OTHER
HOPEWELL COGENERATION LIMITED PARTNERSHIP VA | 070111388 [TURBINE, OIL FIRED. 3 EA 129 | €50 BACT-PSD
DOSWELL LIMITED PARTNERSHIP VA | 05/04/1990 [TURBINE, COMBUSTION 158 | 650 |STEAM INJECTION & FUEL SPEC. USE OF #2QlL GTHER
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC | 09081989 |TURBINE, COMBUSTION. #7 FRAME 133 | &72

KALAELOE PARTNERS, L? H | 0X0S/1990 [TURBINE. LSFO, 2 225 | ©39.0 |STEAMINJECTION AT 1.3 TG 1 STEAM TG FUEL RATIO [BACT-PSD
CAROLINA POWER & LIGHT GOLOSBORO NC | 04/11/1998 |COMBUSTION TURBINE, 4 EACH 236 | 690 |WATERINJECTION; FUEL SPEC: D 04% N FUEL OIL BACT-PSD
PEPCO - STATION A DICKERSON MD | 03/31/1850 |TURBINE. 124 MW OIL FIRED 125 | 77.0 |[WATERINJECTION BACT-PSD
SOUTHERN MARYLAND ELECTRIC COOPERATIVE (SMECQ) EAGLE HARBOR Mo | 10/01/1389 |TURBINE, OIL FIRED ELECTRIC 9¢ | 1428 [WATERINJECTION BACT-PSD
UNION ELECTRIC CO WEST ALTON MO | 05/06/1979 {CONSTRUCTION OF A NEW OIL FIRED COMBUSTION TURBINE 78 | 4945 |WATERINJECTION FOR NOX EMISSIONS BACT-PSO

1) Somo MW wers convarled lrom mmBtulty, KW, HP and BHP, sasuming a haat rate of 8,000 Blu/iKw.ne
2) Some PPM vihses were calculated La3ing a convarsion facior based on the F-Facior and molecular weight of MO, 1 {PPM) = (iimmBthy) ° 237

'mMmBLu values were aiso calculated from ib/he, Ryr or londyr values

A turbenes less than 50 MW and above 100 PPM were removed kom this ksl




RACT/BACT/LAER Clearinghouse Search Resuits
Combustion Turbines (Fuel Oil} - CO

CImY STATE | PERMIT _|PROCESS PPM’|CTRLDESC [BASiS
GORHAM ME | 1204/1998 {TURBINE, COMBINED CYCLE 900 50  [0.05% SULFUR DISTILLATE OlL #2 IS USED. EMISSION IS FROMBACT-PSD
NEW YORK CITY Ny | 060811995 {TURBINE, OIL FIRED 240 50 |COMBUSTION DESIGN BACT-PSD
WEST ALYON MO | 0506/1979 [CONSTRUCTION OF A NEW OIL FIRED COMBUSTION 1 622 9.0 BACT-PSD
GA | 021211982 |[TURBINES. B 129 9.0 JWATER INJECTION BACT-PSD
ROANOKE RAPIDS NC | 09/06/1989 |[TURBINE, COMBUSTION, K7 FRAME 133 9.2
SELKIRK NY | 0611811952 |COMBUSTION TURBINES (2) (252 MW} 147 10.0 |COMBUSTION CONTROLS BACT-OTHER
OSWEGD NY | 10/06/1994 |GE FRAME 8 GAS TURBINE 533 100 |[NO CONTROLS BACT-OTHER
HOPEWELL COGENERATION LIMITED PARTNERSHIP va | 07011888 [TURBINE, OIL FIRED, 3 EA 120 10.5 BACT-PSD
MEGAN-RACINE ASSOCIATES, INC. CANTON NY | 03/06/198% |[TURBINE, LM5000 54 1.0
FLORIDA POWER CORPORATION INTERCESSION CITY FL | oar7rs9z [TURBINE, OIL 233 17.9 16000 COMBUSTION PRACTICES BACT-PSD
CAROLINA POWER & LIGHT GOLDSBORO NC | 04711719096 |COMBUSTION TURBINE, 4 EACH 238 18.0 |COMBUSTION DESIGN BACT-PSD
KENTUCKY UTILITIES COMPANY MERCER kv | 03M0r1992 |TURBINE, #2 FUEL OILUNATURAL GAS {8) 188 212 [COMBUSTION CONTROL BAGT-PSD
EAST KENTUCKY POWER COOPERATIVE K | 032411993 |TURBINES (5). #2 FUEL OlL AND NAT. GAS FIRED 187 213 |PROPER COMBUSTION TECHNIQUES BACT-OTHER
FLORIDA POWER CORPORATION INTERCESSION CITY FL | 08171982 |TURBINE, OIL 120 | 222 |GOODCOMBUSTION PRACTICES BACT-FSD
TIGER BAY LP FT. MEADE FL | 05171993 {TURBINE. OIL 231 225 |WATER INJECTION BACT-PSD
CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND FL | 07251991 |TURBINE. OIL, 1 EACH 80 250 |COMBUSTION CONTROL BACT-PSO
AUBURNDALE POWER PARTNERS, LP AUBURNDALE FL 12141892 |TURBINE, OIL 146 | 250 |GOODCOMBUSTION PRACTICES BACT-PSD
HARTWELL ENERGY LIMITED PARTNERSHIP |HARTWELL GA 07/28/1992 |TURBINE, OIL FIRED (2 EACH) 230 25.0 FUEL SPEC: CLEAN BURNING FUELS BACT-PSD
SELKIRK COGENERATION PARTNERS, LP.  |SELKIRK NY | 081811952 [COMBUSTION TURBINE (79 MW) 147 250 |COMBUSTION CONTROL BACT.OTHER
LAKEWOOD COGENERATION, L.P. LAKEWOOD TOWNSHIP | NJ 04/011991 [TURBINES {#2 FUEL OIL) (2) 140 | 254 |COMBUSTOR WATER INJECTOR, WATER INJECTION BACT-PSD
SARANAG ENERGY COMPANY PLATTSBURGH NY | 07311982 [BURNERS, DUCT (2) 69 254 |COMBUSTION DESIGN BACT-PSD
NEWARK BAY COGENERATION PARTNERSHIP|NEWARK NJ 11/67/1990 {TURBINE, KEROSENE FIRED 73 266 |CATALYTIC GXIDATION BACT-PSD
KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY FL 04/07/1993 |TURBINE. FUEL OIL 116 | 208 |GOOD COMBUSTION PRACTICES BACT.PSD
FLORIDA POWER CORPORATION POLK COUNTBARTOW FL 022511994 |TURBINE, FUEL OIL (2) 218 300 |GOOD COMBUSTION PRACTICES BACT.PSD
MID-GEORGLA COGEN KATHLEEN GA 04/03/1996 |COMBUSTION TURBINE (2}, FUEL OIL 118 30.0 |WATER INJECTION BACT-OTHER
FLORIDA POWER GENERATION DEBARY FL 10/18/1991 |TURBINE, OIL, 6 EACH %3 307 |GOOD COMBUSTION BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL | 06/051891 [YURBINE, OIL, 2 EACH 400 | 330 |WETINJECTION BACT-PSD
TECO POLK POWER STATION BARTOW FL | oare4r1994 |TURBINE, FUEL OIL 221 400 [GOOD COMBUSTION BACT-PSD
UNION ELECTRIC CO WEST ALTON MO | 05061879 |CONSTRUCTION OF A NEW OIL FIRED COMBUSTION] 78 718  [GOOD COMBUSTION PRACTICES BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO | 0511771994 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 168 | 9268 [COMBUSTION DESIGN BACT-PSD
ECOELECTRICA, LP. PENUELAS PR 10/01/1996 |TURBINES, COMBINED-CYCLE COGENERATION 461 | 1000 |COMBUSTION DESIGN BACT-PSD
FULTON COGEN PLANT FULTON Ny | oa1501894 |GE LMS000 GAS TURBINE 83 107.0 |NO CONTROLS BACT-OTHER
CAROLINA POWER AND LIGHT HARTSVILLE SC | oaairio94 |STATIONARY GAS TURBINE 190 | 1152 |COMBUSTION DESIGN BACT-PSD

.

1) Some MW were converigd from mmBliuwhr, KW, HP and BHP, assuming 8 heal rate of 8.000 Bu/KW-hr

2) Some PPM values ware caicidated using a conversion faclor based on the F-Facior and molacular weight of CO: 1 {PPM) = (frmBiu) * 423
ImmiBlu values were also caloulaled from [/, Lbdyr or tondyr values

Al Wwrbines less than 50 MW and abave 100 PPM werg removed from this list




RACT/BACT/LAER Clearinghouse Search Results

Combustion Turbines {Fuel Oil} - SO,

FACILITY oY STATE | PERMIT [PROCESS IbimmBtu” |CTRLDESC |BASIS
GORHAM ENERGY LIMITED PARTNERSHIP GORHAM ME 12/04/1998 JTURBINE, COMBINED CYCLE 900 0.00068 [0.05% SULFUR DISTILLATE OIL #2 USED. BACT-PSD
MOJAVE COGENERATION CO. CA 0111211989 [TURBINE, GAS (] 00012 |FUEL SPEC: OILFIRING LIMITEDTO 11 WD |BACT-PSD
TECO POLK POWER STATION BARTOW FL 022441994 [TURBINE, FUEL OIL 23] 0.048  [FUEL SPEC: LOW SULFUR FUEL OlL BACT-PSD
VIRGINIA POWER VA 08/07/1989 [TURBINE, GAS 164 0051  |FUEL SPEC: 0.06% BY WT ANN AVG S FUEL, GABACT-PSD
Wi ELECTRIC POWER CO. CONCORD STATION wi 100181990 |TURBINES, COMBUSTION, SIMPLE CYCLE. 4 75 0052 |FUEL SPEC: 0.05% S Ol ALLOWED ONLY IF NABACT-PSD
FLORIDA POWER CORPORATION POLK COUNTY SITE BARTOW FL 02/25/1994 |TURBINE, FUEL OIL {2} 218 D054 JFUEL SPEC: LOW SULFUR FUEL OIL {MAX 0.05 YBACT-PSD
KISSIMMEE UTILITY AUTHORITY INTERCESSION CIFY FL 04/07/1993 |TURBINE, FUEL OIL 118 0056 |FUEL SPEC: LOW SULFUR FUEL BACT-PSD
AUBLRNDALE POWER PARTNERS, LP ALUBURNDALE FL 121411982 |TURBINE, OIL 146 0060 |FUEL SPEC: LOW SULFUR FUEL OIL BACT-PSD
BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT PERRYMMAN MD TURBINE, 140 MW (L. FIRED ELEGCTRIC 140 0078 |FUEL SPEC: LOW SULFUR OIL {0.05%) BACT-PSD
GAINESVILLE REGIONAL UTILITIES GAINESVILLE FL 04/11/1995 |OIL FIRED COMBUSTION TURBINE 74 0090  |FUEL SPEC: LOW S OIL 0.05% S BACT-PSD
THE DEXTER CORP. WINDSOR LOCKS (v} 09/29/1989 |TURBINE, NAT GAS & #2 FUEL OIL FIRED 69 0.12 FUEL SPEC: LOW SULFUR FUEL - 0.26% BACT-PSD
CAROLINA POWER & LIGHT GOLDSBORO NC 04/11/1996 |COMBUSTION TURBINE, 4 EACH 238 0.16 FUEL SPEC: 0.15% S FUEL OIL BACT-PSD
C'BRIEN COGENERATION HARTFORD cT 08/08/1988 |TURBINE, GAS FIRED 62 0.19 FUEL SPEC: LOW S OIL, ANNUAL FUEL LIMIT |BACT-PSD
DUKE POWER CO. LINCOLN COMBUSTION TURBINE STATION  |LOWESVILLE NG 1272041981 [TURBINE, COMBUSTION 156 0.19 FUEL SPEC: 0.2% SULFUR FUEL QIL BAGT-PSD
PANDA-ROSEMARY CORP. ROANCKE RAPIDS NC 09/06/1989 |TURBINE, COMBUSTION, #7 FRAME 133 .21 FUEL SPEC: LOW S FUEL BACT-PSD
HOPEWELL COGENERATION LIMITED PARTNERSHIP VA 07/01/4988 [TURBINE, Ol FIRED, 3 EA 129 0.21 FUEL SPEC: SULFUR CONTENT OF FUEL BACT-PSD
BEAR ISLAND PAPER COMPANY, L.P. ASHLAND VA 10/30/1992 |TURBINE, COMBUSTION GAS 59 021 FUEL SPEC: LOW SULFUR FUEL BACT-PSD
FLORIDA POWER CORPORATION INTERCESSION CiTY FL 0811711992 {TURBINE, OIL 129 0.22 FUEL SPEC: LOW SULFUR FUEL OIL BACT-PSD
FLORIDA POWER CORPORATION INTERCESSION CITY fL 08/17/1992 |TURBINE, OIL 233 0.22 FUEL SPEC: LOW SULFUR FUEL OIL BACT-PSD
DOSWELL LIMITED PARTNERSHIP VA 05/04/1990 |[TURBINE, COMBUSTION 158 0.22 USING #2 OIL OTHER
KALAELOE PARTNERS, L.P. Hi 03091990 |TURBINE, LSFO. 2 25 0.27 BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL 06/05/1891 |TURBINE, OIL, 2 EACH 400 0.29 FUEL SPEC: NO. 2 FUEL QIL BACT-PSD
KENTUCKY UTILITIES COMPANY MERCER KY CM1N1992 |TURBINE, #2 FUEL DILNATURAL GAS (8) 188 0.3¢ FIUEL SPEC: LOW SULFUR FUEL (D.3% SULFUR|BACT-PSD
CAPITOL DISTRICT ENERGY CENTER HARTFORD cT 172301989 |ENGINE, GAS TURBINE 82 031 FUEL SPEC: LOW S OIL BACT-PSO
VIRGINIA POWER CHESTERFIELD VA 041151988 {TURBINE, GE.2 EA 234 .33 FUIEL SPEC: 0.3% BY WT SULFUR LIMIT ON FURLAER
EAST KENTUCKY POWER COOPERATIVE Ky 0372411993 [TURBINES (5), #2 FUEL OIL AND NAT. GAS FIRED 187 0.34 FUEL SPEC: LOW SULFUR FUEL (0,3% SULFUR|SEE NOTES
FLORIDA POWER GENERATION DEBARY FL 118/1891 |TURBINE, OIL, 6 EACH 93 0.75 FUEL SPEC: #2 FUEL OIL BACT-PSD

1) Soma MW ware convertad from mmBiwhr, KW, HP and 8HP, assurmng a hest rate of 8,000 Blu/Kw-hr

2) Some bimmBiu values were calculaled from /v, Ibdyr or londyr values
All turbines 1ess than 50 MW and abave 100 PPM were ramoved from this list




RACT/BACT/LAER Clearinghouse Search Results
Combustion Turbines (Fuel Oil) - PM/PM10

FACILITY CITY STATE PERMIT _ |PROCESS MW [ IbimmBtu” |CTRLDESC |easis
SELKIRK COGENERATION PARTNERS. L.P. SELKIRK NY 06/168/1992 |COMBUSTION TLURBINES (2} (252 MW) 147 0.004 0.5 % SULFUR DISTILLATE OIL #2 15 USED. BACT-PSD
KAMINE/BESICORP CARTHAGE L.P. CARTHAGE NY 01181994 |GE FRAME 6 GAS TURBINE 81 0.005 FUEL SPEC: SULFUR CONTENT NOT TO EXCEJBACT-OTHER
SAVANNAH ELECTRIC AND POWER CO, GA 02/12/1992 |TURBINES. 8 129 0.006 FUEL SPEC: FUEL LUMITEDANDO.3% 5 BACT-PSD
PILGRIM ENERGY CENTER ISuP NY (2) WESTINGHOUSE W50105 TURBINES (EP #5 0000142) 175 0.007 FUEL SPEC: SULFUR CONTENT NOT TO EXCEEBACT-OTHER
INDECK-QSWEGO ENERGY CENTER QOSWEGQ NY 10/06/1994 |GE FRAME 6 GAS TURBINE 67 0,008 FUEL SPEC: SULFUR CONTENT NOT TO EXCEJBACT-OTHER
TECO POLK POWER STATION BARTOW FL 02/24/1994 |TURBINE, FUEL OIL brdl 0.009 GOOD COMBUSTION BACT-PSD
CAROLINA POWER & LIGHT GOLDSBORO NC 04/11/1998 |COMBUSTION TURBINE. 4 EACH 228 0.009 WATER INJECTION FOR NOX EMISSIONS BACT-PSD
TECO POLK POWER STATION BARTOW FL 02/24/1994 |TURBINE, FUEL CIL 221 0.009 FUEL SPEC: LOW SULFUR FUEL Q1L BACT-PSD
FLORIDA POWER CORPORATION INTERCESSION CITY FL 08/17/1992 {TURBINE, OIL 233 0.009 GOOD COMBUSTION PRACTICES BACT-PSD
TIGER BAY LP FT. MEADE FL D5/17/1993 | TURBINE, QIL n 0.008 FUEL SPEC: LOW SULFUR FUEL OIL BACT-PSD
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC 09/06/1989 | TURBINE, COMBUSTION, #7 FRAME 133 0.009

FLORIDA POWER CORPORATION POLK COUNTY SITE |BARTOW FL 02/25/1994 |TURBIME. FUEL OIL (2) 216 0.010 GOOD COMBUSTION PRACTICES BACT-PSD
GAINESVILLE REGIONAL UTILITIES GAINESVILLE FL 04/11/1935 |SIMPLE CYCLE COMBUSTION TURBINE, GASINQ 2 GIL B-UP T4 o012 FUEL SPEC: LOW SULFUR FUEL BACT-OTHER
SAVANNAH ELECTRIC AND POWER CO. GA 0211211992 |TURBINES. 8 122 0.012 FUEL SPEC: LOW SULFUR FUEL OiL BACT-PSD
OKLAHOMA MUNICIPAL POWER AUTHORITY PONCA CITY OK 1211711992 |TURBINE, COMBUSTION 58 0.013 FLUEL SPEC: USE OF DISTILLATE FUEL BACT-OTHER
CAROLINA POWER AND LIGHT HARTSVILLE sC 0B/31/1994 |STATIONARY GAS TURBINE 190 0.014 0.05% SULFUR DISTILLATE QIL #2 USED. BACT-PSD
FLORIDA POWER CORPORATION INTERCESSION CITY FL 08/17/1992 {TURBINE, OIL 129 0.015 GOOD COMBUSTION PRACTICES BACT-PSD
HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL GA 07/28/1992 |TURBINE, Ol FIRED (2 EACH) 230 0.018 FUEL SPEC: CLEAN BURNING FUELS BACT-PSD
COMMONWEALTH ATLANTIC LTD PARTNERSHIP CHESAPEAKE VA 03051991 |TURBINE, NAT GAS & #2 OIL 178 0.018 FUEL SPEC: LOW ASH FUEL, GRADE 76 #2 OIL |BACT-PSD
ECOELECTRICA, LP. PENUELAS PR /0171996 |TURBINES, COMBINED-CYCLE COGENERATION 461 0.016 FUEL SPEC: 0.2% SULFUR FUEL OIL BACT-PSO
KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY FL 04/07/1993 |TURBINE, FUEL QIL 116 0.016 FUEL $SPEC: LOW SULFUR FUEL OIL BACT-PSD
FLORIDA POWER AND LIGHT NORTH PALM BEACH FL | o6/m5/1991 |TURBINE, OIL, 2 EACH 400 ¢.019 MAX WATER INJECTION BACT-PSD
FLORIDA POWER GENERATION DEBARY FL 10/18/1991 |TURBINE, OIL, 6 EACH 93 2.020 WATER INJECTION BACT-PSD
NEWARK BAY COGENERATION PARTNERSHIP, L.P.  |[NEWARK NJ 06/09/1993 [TURBINES, COMBUSTION, KEROSENE-FIRED (2) 8¢ 0.023 BACT-PSD
FULTON COGEN PLANT FULTON NY 09/15/1994 |GE LMS000 GAS TURBINE 6l 0.024 FUEL SPEC: SULFUR CONTENT NOT TO EXCEHBACT-OTHER
CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND L 07/25/1991 [TURBINE, OIL, 1 EACH 8 0025 COMBUSTION CONTROL BACT-PSD
LAKEWOOD COGENERATION, LP. LAKEWOOD TOWNSHIF ~ NJ 04/0111991 |TURBINES (#2 FUEL OIL} {2} 149 0.026 FUEL SPEC: LOW SULFUR QIL {0.05%) BACT-PSD
EMPIRE DISTRICT ELECTRIC CO. JOPLIN MO 0511711094 |INSTALL TWO NEW SIMPLE-CYCLE TURBINES 168 0.028 FUEL SPEC: 0.2% SULFUR FUEL OlL BACT-PSD
KAMINEBESICORP BEAVER FALLS COGENERATION FIBEAVER FALLS NY 110941992 |[TURBINE, COMBUSTION (NAT. GAS & OIL FUEL) (TOMW) 81 0.020 COMBUSTION CONTROLS BACT-OTHER
PANDA-ROSEMARY CORP. ROANOKE RAPIDS NC 09/06/1989 |TURBINE, COMBUSTION, #6 FRAME 64 0.033

HOPEWELL COGENERATION LIMITED PARTNERSHIP VA 07/01/1988 |TURBINE, OIL FIRED, 3 EA 128 0.034 BACT-PSD
CAPITOL DISTRICT ENERGY CENTER HARTFORD CcT 10/23/1989 |ENGINE. GAS TURBINE 92 0.035

EAST KENTUCKY POWER COOPERATIVE KY 0312411993 ITURSINES (5), #2 FUEL OIL AND NAT. GAS FIRED 187 0.036 PROPER COMBUSTION TECHNIQUES BACT-OTHER
KALAELOE PARTNERS. L.P. HI 03/09/1990 |TURBINE, LSFO, 2 225 0.044 BACT-PSD
KENTUCKY UTILITIES COMPANY MERCER KY 03/10/1992 |TURBINE, #2 FUEL OIL/NATURAL GAS (8) 183 0.045 COMBUSTION CONTROL BACT-PSD
AUBURNDALE POWER PARTNERS, LP AUBURNDALE FL 121411992 |TURBINE, OIL 148 0.047 GOOD COMBUSTION PRACTICES BACT-PSD
PEABODY MUNICIPAL LIGHT PLANT PEABODY MA 11/30/1989 |TURBINE, 38 MW OIL FIRED 52 0.050 [QUIET COMBUSTION AND WATER INJECTION |BACT-PSD
MID-GEQRGLA COGEN. KATHLEEN GA 04031996 |COMBUSTION TURBINE {2}, FUEL OIL 118 0059 PROPER COMBUSTION TECHNIQUE BACT-OTHER
UNION ELECTRIC CO WEST ALTON MO 05/06/1979 |CONSTRUCTION OF A NEW OIL FIRED COMBUSTION TURBINE | 78 0.064 BACT-PSD
MID-GEORGIA COGEN. KATHLEEN GA 04/03/19968 |COMBUSTION TURBINE {2}, FUEL OIL 118 55.000 JCLEAN FUEL BACT-PSD

1) Some MW were converied from mmBtuwhr, KW, HP and BHP, assuming a heal rate of 8,000 BUL/KW-hr
2) Some iImmBlu vaiues ware calculaled from Ibitw, Ibiyr of tonvyr values
All lurbies less than 50 MW and above 100 PPM were removed from this list




Appendix E-1B

RBLC Search Results — Cooling Towers - PM/PM,;,



RACT/BACT/LAER Clearinghouse Search Results

Cooling Towers - PM/PM10

FACILITY CITY STATE PERMIT JPROCESS EMISSIONS JUNIT CTRLDESC % EFF _|BASIS
LAKEWOOQOD COGENERATION, L.P. LAKEWOOD TOWNSHIP NJ (09/04/1992 [COOLING TOWER, MECHANICAL DRAFT 09 LB/H DRIFT ELIMINATOR BACT-PS0
TEXACC REFINING AND MARKETING, INC. BAKERSFIELD ca 01/19/1986 |COOLING TOWER 1.3 LB/MH CELLULAR TYPE DRIFT ELIMINATOR 750 |BACT-QTHER
CROWNMISTA ENERGY PROJECT (CVEP) WEST DEPTFORD Nt 100111993 |[COOLING TOWER (2) 5.9 LE/H DRIFT ELIMINATOR 0.0 BACT-PSD
FLORIDA POWER CORPORATION CRYSTAL RIVER FL 083011980 |COOLING TOWER, 4 EACH 0.004 % OF CIRC WAT |ORIFT ELIMINATOR BACT-PS0




Appendix E-2

Environmental Review Of The Canal Station
Redevelopment Project



Excerpt from::

ENVIRONMENTAL REVIEW OF THE
CANAL STATION REDEVELOPMENT PROJECT

Tech Environmental, Inc.
June 20, 2000

The SCONOx system uses a catalyst bed to oxidize NO to NO; and absorb the NO; onto the
surface of the catalyst during the “oxidation/absorption” cycle. The catalyst is divided into a
number of sections, each of which is equipped with isolation dampers so that some sections can
be regenerated while the plant is operating. A catalyst “regeneration” cycle i1s required
periodically and involves passing hydrogen gas mixed with steam over the catalyst surface,
producing nitrogen gas and water vapor. Since hydrogen and nitrogen are present m a high
temperature environment, the formation of ammonia during the regeneration cycle is likely, since
these conditions are similar to the Haber process of nitrogen fixation used to chemically create
ammonia.® Neither Goal Line nor AAP have presented any test data to prove that SCONOx does

not emit ammomnia.

® Hiller and Herber, Principles of Chemistry, MéGraw-Hi]I. 1960, p. 246.

12



Since small amounts of sulfur dioxide (SO;) will blind (contaminate) the catalyst bed and cause
it to stop working, SO, must be removed upstream of the SCONOx catalyst, and this is
accomplished using the SCOSOx system. SCOSOx uses an oxidation/absorption cycle with a

separate catalyst and a regeneration cycle with hydrogen gas just as the SCONOx system does.

The sulfur is not however permanently removed from the exhaust gas, but instead is most often
re-emitted downstream of the SCONOx catalyst in the form of hydrogen sulfide (H,S) and SO,

according to Goal Line’s technical literature.’

The regeneration chemistry favors H;S when
operating temperatures are below 500° F, and it favors SO; when temperatures are highest. H;S
is an exceptionally poisonous gas and is hazardous at low concentrations. If a
SCONOx/SCOSOx system were to be used on Unit 2, the 134 tons per year of potential SO;
emissions from the combustion turbines could convert to 71 tons per year of H,S if the
regeneration cycle did not consistently operate at temperatures above 500° F. Even at high
temperatures, some H,S emissions may occur. Goal Line and AAP have presented no

information on H,S concentrations in the exhaust gas leaving a SCONOx/SCOSOx system.

A recent BACT analysis for a large (350 MW) combustion turbine project in the State'®
documented that SCONOx may impose an energy penalty twice that of SCR on a large power-
generating unit, namely 2 4 MW penalty for the SCONOx system (equipment electrical use,
regeneration gas steam, and performance loss due to pressure drop). Coupled with the fact that
the claimed zero-ammonia benefit of SCONOXx remains undemonstrated and the likelihood that
SCONOXx creates another toxic air pollutant, hydrogen sulfide (H.S), it has not been proven that

SCONOx, on balance, offers environmental and energy benefits over SCR.

SCONOXx is installed on only two turbine facilities at present: a single 30 MW gas turbine in
Vernon, California owned and operated by a partner in the SCONOx technology and a 5 MW
gas turbine at the Genetics Institute (G.1). Only the Genetics Institute plant is providing

independent information on how SCONOXx is performing on a commercial turbine application.

? Macljoona!d, R. and Debbage, L., “The SCONOx Catalytic Absorption System for Natural Gas Fired Power
Plants,” presented at Power-Gen International '97 Dallas, TX, December, 1997, page 8.

' Cabot LNG Corporation, *Supplemental BACT Analysis on SCONOX for the Island End Cogeneration Plant,”
DEP Application MBR-97-COM-014, January 25, 2000,
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And, given the overly optimistic information Goal Line has disseminated over the past year
about the performance and commercial availability of SCONOx, we believe the Genetics
Institute test data provide the best source of reliable information on how well SCONOx

performs.

At the Northeast Energy and Commerce Association (NECA) meeting that was held on May 16-
17, 2000 in Boxboro, the Manager for Environmental Engineering and Compliance at the
Genetics Institute, Mr. Robert McGinnis, gave a presentation on how SCONOX is working at his
facility. Although it has been nine months since SCONOx was installed and this is the simplest
commercial application for SCONOx (a small combustion turbine), there are still unresolved
problems with the SCONOX system, and it is not consistently meeting the NO, emissions limits
promised by Goal Line and written into the facility’s permit. In addition, we note that no

SCONOx system has ever been built or installed for large (100 MW) turbines.

During the NECA conference, G.1. gave conference attendees a tour of the plant. At the time,
the turbine was burning natural gas and the SCONOx system was emitting 9 ppm of NO,, or
360% of the 2.5 ppm permit himit. Mr. McGinnis has since determined that the turbine
combustors were not properly tuned and the inlet concentration of NO, to the SCONOx system
was about 50% higher than it was designed for. This incident has, however, revealed that the
SCONOx system does not consistently achieve the 90% NO, removal rates demonstrated in
practice by SCR systems. Mr. McGinnis notes that when the inlet concentration to SCONOXx is
20 ppm of NO,, the outlet concentration is about 2 ppm (90% removal). However, lﬂgﬁer inlet
concentrations cause a substantial degradation in SCONOx performance. When fired with
_distillate oil, the turbine emits about 50 ppm, and SCONOX, thus far, emits 20 ppm of NO,, only
a 60% removal rate. So far, the SCONOXx system has been exceeding the ultimate 15 ppm NO,
limit for oil-firing in the DEP permit.

If the turbine was not running twice as clean as the manufacturer’s guarantee (only 50 ppm of

NO, versus the guaranteed emissions of 96 ppm), NO, emissions from the SCONOx system

would be even higher. This same situation carries over to gas-fired operation. Mr. Mc¢cGinnis
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notes that here again the turbine is generally cleaner than expected, emitting only 17 ppm of NO,

versus 25 ppm guaranteed and helping to lower the NO, emitted by SCONOXx.

In the past year, the SCONOx unit at G.I. has had a recurring problem with leaking dampers.
Goal Line has redesigned the dampers three times. Goal Line has also been washing the catalyst
blocks (there are 45 separate modules in the system for this single 5 MW turbine) every 2 to 2-
1/2 months, which is more frequently than G.I. expected. Washing involves catalyst block
removal, soaking in a potassium carbonate solution, and reinstallation of each block. Not only
does catalyst washing involve substantial costs in terms of labor and wastewater disposal, during
this maintenance period the turbine unit has to be shutdown. Availability of the turbine unit has
been as low as 75% during some months according to G.I. The loss of electrical generation for
unscheduled maintenance (e.g., to wash catalysts in order to stay within permit limits) greatly
concerns G.I. and raises questions about the commercial reliability of SCONOx for much larger
turbines in electric generating stations. Mr. McGinnis summed up the sttuation by stating that
after nine months of experimentation, it is not clear if SCONOx will really work as promised

over the long term.

One of the first steps of a BACT analysis, is to determine if a control technology option is
“technically feasible.” According to U.S. EPA guidance,'’ to be technically feasible a control
technology must have been commercially demonstrated, i.e., installed and operated successfully
on a source similar to the one under review. As discussed above, SCONOx has not been
installed and operated on any large (100+ MW) turbine project similar to the Canal
Redevelopment Project, and in the only independent commercial installation to date {(a small 5
MW turbine), it has not yet been successful in consistently meeting permit limits. Thus, it is

concluded that SCONOX is not technically feasible for the repowering of Unit 2 at Canal Station.

In summary, while SCONOx is a promising new technology being developed for commercial

use, it is not the Best Available Control Technology for the repowering of Canal Unit 2 because:

" {.S. EPA, “New Source Review Workshop Manual,” Research Triangle Park, NC, 1990.
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(1)  The only independent commercial application of SCONOx on a combustion turbine
has not consistently met its ultimate permit emission limits,

(2)  The only independent commercial application of SCONOxX on a combustion turbine
has not demonstrated a level of reliability, availability and performance equal to
that of SCR,

(3) SCONOx has never been built for, installed and operated on a large (100+ MW)
turbine unit,

(4) SCONOx is not technically feasible for the Project by EPA guidelines,

(5) It has not been proven that SCONOx, on balance, offers environmental and energy
benefits over SCR.
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Appendix E-3

Engelhard - Budgetary Proposal
for CO Catalyst

SCR Cost Information

SCONO, Cost Information



. ENGELFIIIRIRD

101 WOOD AVENUE
ISELIN, NJ 08830
732-205-5000

POWER GENERATION SALES:
ENGELHARD CORPORATION

2205 CHEQUERS COURT

BEL AIR, MD 21015

PHONE 410-569-0297

FAX 410-569-1841

E-Mail fred.booth@engethard.com

DATE: August 2, 2000 NO. PAGES 3
TO: TRC ENVIRONMENTAL via e-mail
- ATTN: Dave Shotts
ENGELHARD
ATTN: Nancy Ellison
FROM: Fred Booth Ph 410-569-0297 // FAX 410-569-1841
RE: GE 7FA Combined Cycle Project

" CO Catalyst - Engethard Budgetary Proposal EPB00893

We provide Engelhard Budgetary Proposal EPB00893 for One (1) Engethard Camet® CO Catalyst system for the
above project. This is per e-mail request on August 1, 2000. '

. Catalyst selection and pricing are based on:
Given Data for Siemens V84,2 combustion turbine;

CO reductionfrom noted inlet levels to 2 ppmvd @ 15% O, (NG) and 4 ppmvd @ 15% O (Qil);

Three (3) year Performance Guarantee - expected life 5 -7 years;

Meet assumed HRSG inside liner dimensions of 67 ftH x 26 ft W;

Scope: Normal to HRSG supplier - Catalyst modules with internal frame and tongue seals with interface

engineering only.

« By others: Duct / catalyst housing (inciuding any transitions), internal insulation, grooved internal liner sheets, and
frame supports and bottom pedestais are provided by others, along with catalyst loading door, personnel manway
and sample ports.

We request the opportunity to work with you on this project.
Sincerely yours,
ENGELHARD CORPORATION

Frederick A. Booth
Senior Sales Engineer




ENGELIDRD

TRC

CO Oxidation Catalyst —- GE 7FA Combined Cycle
Engelhard Budgetary Proposal EPB00893
August 2, 2000

ENGELHARD CORPORATION
CAMET® CATALYTIC OXIDATION SYSTEM

Engelhard Corporation, ("Engelhard”}, offers to supply the CAMET?® metal substrate catalytic oxidation system ("CO System")
basad upon Buyer's technical data and site conditions provided.

DELIVERABLES: Equipment and services consisting of:

1. Catalyst modules;

2. Removable and replaceable sample catalysts;

3. Internal support frame and internal tongue seals;

4, Drawings showing installation details, loadings, and support requirements,

5. Installation and operating manuals;

6. Technical service for inspection of equipment installation performed by others - Five (5) days total and two (2) trips are

provided.

BUDGET PRICE: Per Unit Delivery: FOB, plant gate, job site
CO System $ 560,000 — Per Turbine
Replacement CO Catalyst Modules $ 480,000 — Per Turbine

SPENT CATALYST

Engelhard agrees to support buyer's efforts in the disposal of spent catalyst and potential metal reclaim from spent catalyst. The
catalyst proposed contains plalinum group metals, and unless contaminated in operation by others, is not a hazardous material.
Buyer may receive credit for recovered platinum metals based upon the quantity of platinum group metals recovered and the world
price of platinum group metals then in effect, net of recovery cost and disposal costs.

WARRANTY AND GUARANTEE:

Mechanical Warranty: Twelve (12} months from date of start up or eighteen {18) months from date of
delivery, whichever is earlier,

Performance Guarantee: Thirty-six (36) months of operation from date of start up provided start up is no later
than ninety (90) days from date of delivery. Catalyst warranty is prorated over the
guaranteed life.

Expected Life: Five — Seven Years

DOCUMENT / MATERIAL DELIVERY SCHEDULE

Drawings for Approval 3 - 4 weeks after notice to proceed with complete engineering specifications and
Engelhard receipt of all engineering details.

Frame and Seals 16 weeks after release

Catalyst Modules 20 - 24 weeks after release

CO SYSTEM DESIGN BASIS:

Gas Flow from: GE 7FA Cornbustion Turbine

Gas Flow: Assumed Horizontal

Fuel: Natural Gas and Oil

Gas Flow Rate (At catalyst face): Gas Velocities must be within +25% of the mean velocity at the catalyst face

Temperature (At catalyst face): All Gas Temperatures must be within 120°F of given average temperatures at all
points at the catalyst face

CO Concentration (At catalyst face): See Performance Data

CO Qutlet: To 2 ppmvd @ 15% Oz (NG) / 4 ppmvd @ 15% O3 (NG)




ENGIELIHIDIRD

TRC
. CO Oxidation Catalyst — GE 7FA Combined Cycle
Engelhard Budgetary Proposal EPB00393
August 2, 2000
CATALYST MODULES
The CO Catalyst is manufactured with a special stainless a7 MRt
stee! foil substrate which is corrugated and coated with an A =
alumina washcoat. The washcoat is impregnated with iy i
platinum group metals. The catalyzed foil is folded and
encased in welded steel frames, approximately 2 ft. square, }'— A '—| <
to form individuat modules. Two of the modules are provided r:::::-:‘:r_r:::;. Fromroodpgpozeed
with four (4) replaceable test buttons; eight (8) total buttons - Sawill ! ., !
provided. b i ! i
| =M H 1
- 1M} i :
INTERNAL SUPPORT FRAME & SEALS i N i ;
The intemal support frame and internal tongue seals are - b Gan Fiow| i !
fabricated from standard structural steel members and :“ﬁ o g T i
shapes. Mschanical tongue and groove expansion seals g B i A
around the perimeter of the frame and inside the liner sheet £ ~tsfth i 1
prevent bypass arcund the catalyst. Design accommodates i 3 ] ;
movement of the frame due to thermal expansion while Hh i : : :
maintaining a continuous seal. The internal frame system R EEH, v i
interfaces with two types of customer provided connections; == g L 1 LA
ductplate mounted slide plates and liner sheet grooves, both e

designed by Engelhard.

Dimensions:

Inside Liner Width {A) 26 ft
Inside Liner Height (B} 67 ft
Catalyst + frame depth {C) 18" est.

Table A - Performance Data

Refer to separate attachment - file TRC-GE7FA-DATA-080200-ENGELHARD-CO-0.x!s



From: Howard Hurwitz [hhurwitz@roe.com]

Sent: Tuesday, July 25, 2000 8:46 AM

To: llabrie@trccos.com

Cc: sfinnerty@cpowerventures.com; Nabil Keddis
Subject: SCR cost information

Larry: Information from Engelhard Corporation, supplier of SCR catalyst for
combustion turbine applications, is as follows

Scope of Supply

Internal catalyst support frames - installed inside internally insulated casing
(by others) ‘

NOxCat SCR catalyst modules

Ammonia Delivery System including AIG, manifold with flow control valves, air
dilution skid, controls, etc.

Excluding

Ammonia Storage Tank
HRSG Casing

Field piping
Foundations
Utilities

Cost Information

SCR System Described Above - 5$950,000
Ammonia Storage Tank - $110,000

Replacement Catalyst (3 year life guarantee} - $520,000

Please let me know if this is sufficient information.

Howard Hurwitz
Burns and Roe Enterprises
(201) 986-4311



From: Nabil Keddis ([nkeddis@roe.com]

Sent: Wednesday, July 26, 2000 9:29 AM

To: llabrie@trccos.com

Cc: Sfinnrty@cpowerventures.com

Subject: CPV- Gule Coast Project; Cost Estimate for Sconox Eguipment

Lari:
The following information was verbally provided by ABB, as a cost estimate basis
for the SCONOx equipment {manufactured by Goalline), based on the following

parameters:

a) Natural Gas firing

Emission: NOx

Current: 9.0 ppmvd, 61.00 1lb/hr
Required: 3.0 ppmvd, 20.00 1lb/hr
Estimated Cost: $ 14,000,000.00

b) ©il Firing (with water injection)

Emission: NOx

Current: 42.0 ppmvd, 341.00 1lb/hr
Required: 10.0 ppmvd, 81.00 lb/hr
Estimated Cost: $ 16,000,000.00

The delivery schedule for the equipment is: 8 - 10 months.
The estimated cost of installation is: $ 1,500,000.00
Duration for installation is approximately 60 {(sixty) days.

As soon as 1 receive ABB quotation I'll forward a copy to you and Sean.



. Sconox Base

Direct Costs

a) Capital Cost $ 14,000,000
b) Taxes (3%) $ 420,000
c) Freight (4%) $ .
Purchased Equip Cost $ 14,420,000
" Instaltation $ 1,700,000
Total Direct Costs $ 16,120,000
Engineering Costs $ 200,000
Contingencz % 250,000
Total Capital Investment $ 16,570,000
Direct Annual Costs
Maintenance $ 331,400
Steam & Natural Gas $ 406,400
Pressure Drop $ 129,360
Catalyst Replacement $ 190,000
Total Annual Direct Costs $ 1,057,160,
. Indirect Annual Costs
Overhead 3 168,840 60% of maintenance
Property Tax $ 0 No property taxes
Insurance $ 165,700 1% of TCI
Administration $ 125,000
Total Annual Investment % 1,546,700
Capital Recovery Factor 0.1424 10 yrs & 7% interest
Total Capital Required $ 16,570,000
Total Annual Costs $ 1,546,700

Total Annualized Costs | 3 3,906,268 |




Appendix E-4
e Table E-1 - CPV Pierce CO Catalyst

e - Table E-2 — CPV Pierce SCR
to Achieve 3.5 ppm NO,

e Table E-3 — CPV Pierce SCONOX
to Achieve 3.5 ppm NO,
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Table E-1. CPV Plerce
CO Catalyst

S wi sty COST. COMPONENTRENS & N8l

SR COSTAE [i%

DIRECT COSTS
Purchased Equipment Costs

CO Catalyst {Engelhard Budgetary Quote} $560,000
Sales Tax {6% of purchased equipment costs) $33,600
Freight {4% of purchased equipment costs) $22,400
Subtotal-Purchased Equipment Costs (PEC) $616,000
Direct \nstallation Costs
Installation/Foundation (35% of Catalyst Capital Cost) $196,000
Subtotal-Direct Installation Costs $196,000
TOTAL DIRECT COSTS (TDC) $812,000
INDIRECT INSTALLATION COSTS
Engineering Costs (5% of PEC} $30,800
Contingency (3%} $18,480
TOTAL INDIRECT COSTS $49,280
TOTAL CAPITAL INVESTMENT (TCI) $861,280
DIRECT ANNUAL COSTS
100% | Capacity factor
8,760]|Equivalent Operating Hours per Year (per CTG)
720|Cil-Fired operating hourslyear
Maintenance Materials and Labor (2% ot TCl} $17,226
Replacement Catalyst (3 Year Service Life) $182,880
s 480,000] * Capital Recovery Factor (0.3880 forn=3 & i = 7%)
3|Guaranteed catalyst life
7.00%]|Interest Rate
0.381|Capital Recovery Factor
Pressure Drop Derate (Lost Revenue From Sale Of Power) 50
Fuel Penalty {Increase Fuel Consumption due to back pressure heat rate impact) $36,592
1.81E+08|Annual CTG output, kW-hr
9| Btu/kW-hr
16,26:3|mmBtufyr natural gas
2.25]%/mmBtu natural gas
Catalyst Disposal $16,667
Smat the end of catalyst guaranteed life
TOTAL DIRECT ANNUAL COSTS $253,364
INDIRECT ANNUAL COSTS
Overhead (60% of labor and maintenance materials) $10,335
Property Tax (1% of TCl) $8,613
Insurance (1% of TCI) $8,613
Administration (2% of TCI) $17,226
TOTAL INDIRECT ANNUAL COSTS $44,787
TOTAL ANNUAL COSTS $298,151
CAPITAL RECOVERY FACTOR, CFR = (i * (1+)n)M{((1+i)n - 1)
10 Equipment Life (years)
7 Interest Rate (%)
Capital Recovery Factor 0.1424
CAPITAL RECOVERY COSTS
TOTAL CAPITAL REQUIREMENT $861,280
CATALYST REPLACEMENT COST -$480,000
TOTAL CAPITAL REQUIREMENT MINUS CATALYST REPLACEMENT COST $381,280
TOTAL ANNUALIZED CAPITAL REQUIREMENT $54,288
TOTAL ANNUALIZED COST $352,438
(Total annual O&M cost and annualized capital cost)
BASELINE POTENTIAL CO EMISSIONS (TPY) FROM TURBINE 1560
Uncontrolled General Electric 7FA Turbine Emissions = 9 ppm on gas for 6040 hriyr (no power
augmentation)/ 15 ppm on gas tor 2000 he/yr (power augmentation)y'20 ppm on oil for 720 hriyr
TONS OF CO REMOVED PER YEAR 124.8
Controlled General Electric 7FA Turbine Emissions = assume 80% control efficiency
COST-EFFECTIVENESS
ENVIRONMENTAL BASIS
{$ per ton of CO removed) $2,824

CPV Pierce RevisedBACTCost.xIs




Table E-2. CPV Pierce
SCR to achieve 3.5 ppm NOx

S R B hveet COSTICOMPONENT
DIRECT COSTS
Purchased Equipment Costs
SCR Catalyst System 950,000
Sales Tax (6% of equipment costs) 57,000
Freight (4% of equipment costs) 38,000
Subtotal-Purchased Equipment Costs (PEC) 1,045,000
TOTAL DIRECT COSTS (TDC) 1,045,000
INDIRECT INSTALLATION COSTS
Engineering Costs (5% of PEC) 52,250
Contingency (3%) 31,350
Construction, Contractor, Startup, Testing (18%) 188,100
[TOTAL CAPITAL INVESTMENT (TCY) 1,285,350
DIRECT ANNUAL COSTS
Maintenance Materiais and Labor {2% of TC1) 25,707
Ammonia Cost 27,763
Catalyst Prassure Derate . 145 697
Catalyst Replacment (based on total SCR catalyst replacement cost every 3 years) 173,333
Catalyst Disposal {(Amortized Over 5 Year Period) 8,333
TOTAL ANNUAL DIRECT COSTS 380,833
INDIRECT ANNUAL COSTS
Overhead (60% of maintenance materials and labor) 15,424
Property Tax (1% of TCl) 12,854
Insurance (1% of TCI) 12,854
Administration (2% of TCH) 25,707
TOTAL INDIRECT ANNUAL COSTS 66,838
[TOTAL ANNUAL INVESTMENT 447,671
CAPITAL RECOVERY FACTOR, CFR = (i * {(1+)n)/f(1+)n - 1)
Equipment Life (years) = 10
Interest Rate (%) = 7
Capitai Recovery Factor 0.1424
CAPITAL RECOVERY COSTS
TOTAL CAPITAL REQUIREMENT 1,285,350
TOTAL ANNUAL CAPITAL REQUIREMENT 183,005
TOTAL ANNUALIZED COST 630,676
(Total annual O&M cost and annualized capital cost)
BASELINE POTENTIAL NO, EMISSIONS (TPY) FROM TURBINE
Emissions based on 100% load at 72°F, 6040 hrs no PA, 2000 hrs w/PA, 720 hr: Uncontrolled 358
Controlled 116
ANNUAL TONS OF NOx REMOVED 242
COST-EFFECTIVENESS
ENVIRONMENTAL BASIS
($ per ton of NO, removed) 2,606

4/16/01
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Table E-3. CPV Pierce
SCONOX to achieve 3.5 ppm NOx

rw_-,%h\tcos'r!‘: 7B Y .

DIRECT COSTS
Purchased Equipment Costs
SCONOX System 16,000,000
Sales Tax (6% of equipment costs) 960,000
Freight (4% of equipment costs) 640,000
Subtotal-Purchased Equipment Costs (PEC) 17,660,000
Direct Installation Costs
Construction 1,700,000
TOTAL DIRECT COSTS (TDC) 19,300,000
INDIRECT INSTALLATION COSTS .
Engineering Costs (5% ot PEC) 880,000
Contingency {3%) 528,000
Construction, Contractor, Startup, Testing (18%} 3,168,000
TOTAL CAPITAL INVESTMENT (TCI) 23,348,000
DIRECT ANNUAL COSTS
Maintenance Materials and Labor 331,400
Regeneration Natural Gas and Steam 406,400
Catalyst Pressure Derate 129,360
Catalyst Replacment 190,000
TOTAL ANNUAL DIRECT COSTS 1,057,160
INDIRECT ANNUAL COSTS
Overhead (60% of maintenance materials and labor) 198,840
Property Tax (1% of TCI) . 233,480
Insurance (1% of TCI) 233,480
Administration (2% of TCI) 466,960
TOTAL INDIRECT ANNUAL COSTS 1,132,760
TOTAL ANNUAL INVESTMENT 2,189,920

CAPITAL RECOVERY FACTOR, CFR = (i * (1+in}/{{1+n - 1)
Equipment Life (years) = 10
Interest Rate (%)= 7

Capital Recovery Factor 0.1424
CAPITAL RECOVERY COSTS

TOTAL CAPITAL REQUIREMENT 23,348,000

TOTAL ANNUAL CAPITAL REQUIREMENT 3,324,230
TOTAL ANNUALIZED COST 5,514,150
(Total annual O&M cost and annualized capital cost)
IBK§ELINE POTENTIAL NO, EMISSIONS (TPY) FROM TURBINE
Emissions based on 100% load at 72°F, 6040 hrs no PA, 2000 hrs w/PA, 720 hrs " Uncontrolled 358

Controlied 116

ANNUAL TONS OF NOx REMOVED 242
ICOST-EFFECT!VENESS

ENVIRONMENTAL BASIS

($ per ton of NO, removed) 22,788

4/116/01 PierceBACT Appendix E-4.xis / SCONOx



