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Bacl<ground:
The Fayette Energy Facility is a 630 MW, natural gas-fired, combined cycle combustion
gas turbine (CGT) power plant. Electrical generators are directly driven by two GE Model PG
7241 FA combustion turbines, each equipped with a duct burner and a heat recovery steam
generator. (HRSG) A single reheat steam turbine/generator, powered by steam from both
HRSGs, generates electrical power in addition to the CGT combustion turbine generators. Each
CGT system is capable of producing about 315 MW of gross electrical power.
On February 20, 2001, a plan approval application for the Fayette Energy Facility was
received by the Depaltment and given the identification PA-26-00535A. This application
requested authorization to construct the combined cycle facility. The duct burners would be
natural gas-fired and combustion turbines would combust either natural gas, or No.2 fuel oil.
The application was found to be administratively complete on March 29, 2001.
On September 7, 2001, Revision #1 for the plan approval application was sent to the
Department. This revision requested revision of the estimated emissions of NO" S02, PM IO, and
CO. On October 3, 2001, Revision #2 for the plan approval application was sent to the
Department. On November I, 200 I, Revision #3 for the plan approval application was sent to
the Department. This revision submitted the results of additional ambient air modeling analysis
work that had previously been discussed with the Department.
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The Noticc of Intent to Issue the Plan Approval was posted in the Pa. Bulletin on
Saturday, December 8, 200 I. The plan approval was issued on January 30, 2002. Plant startup
using natural gas firing took place on March 16,2003. The plan approval was valid for 180 days
after startup. This fixed the expiration date ofPA-26-00535A at September 12,2003.
An announcement of the modification of Plan Approval PA-26-00535A was posted in the
PA. Buljetin on Saturday, Milyl7, 2003. This modification redefined the definitions of cold,
warm, and hot turbine startups, with regard tel previous offline duration. It also extended
exemption from emission limitations to periods ofnmtine maintenance and turbine tuning.
The plan approval authorized construction of a system capable of oil firing the COTs, but
not the duct burners, as an alternative operating scenario. The equipment, such as oil storage
tanks, piping, controls etc. to enable the oil firing, was never installed at the Fayette Energy
Center. Since Plan Approval PA-26-00535A has expired, construction of the equipment for oil
firing is no longer authorized. Therefore, potential air emissions from the facility actually
constructed are different than those estimated for the natural gas and oil-fired combustion gas
turbines in the plan approval.

In addition to the lack of construction of oil combustion equipment,two other changes
were made to sources at the facility:
1. TIU"ee small diesel storage tanks were installed, instead .of two large
2. Three chilling cooling towers with drift eliminators were installed, rather than the
four in the plan approval
3. Jhe Plan Apprqval authorized construction Qf44.1 MMBtn/hour Anxiliary Boiler
equipped with a 10wNOx burner. Insteaq, a boiler with a heat input capacity Qf30.6
MMBtu/hour was installed.
Also, the operators ofthe Fayette Energy Facility had estimated in the plan approval
application, for the purpQse of annual emission limitation estimation, that the COTs WQuid start a
maximum Qf37 times, each, under cold, warm, and hot conditions every year. Each of these
stmts would eventually be followed by a shutdown period. Plan approval did not inchtde limits
on the number of starts and stops. (Emissions from all operating conditiQns are included in
annual emission statements.) Fees are paid on all emissions, including non-steady state
operations. Now, the company has found, at both the Fayette Energy Center and its identical
sister plant, the Washington Energy Facilityin Beverly, Ohio, that operation as an electric power
peak load plant requires the COTs to start and stop much more frequently than this. Operational
data for 20 I0, for both facilities, demonstrates that the COTs statt, run for a period of a day, and
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shut down during the same day, on most days of the year. Duke wishes to build this seenario
into their TV 0 P.
Testing to demonstrate compliance of the two eombustion gas turbine systems (CT I and
CT2) with Plan Approval PA-26-00535A was eonducted on May 22 and 23, 2003. The
eombustion turbines were found to comply with all emission limitations in the plan approval, In
order to demonstrate compliance prior to issuance of the proposed Operating Permit, stilck
testing was repeated on the two CGT systems on August 10 & II, 20 II. The eondensable
partieulate fraetion was measured to be higher than the entire allowable emission for PM IO .
Results for emissions of eondensable particulate were more than an order of magnitude higher
than during the 2003 staek test program. Coneet'll about the accuracy of these results led to a
decision by the Depallment to require repetition of the entire test program. The repeated stack
test program was condueted by a different staek test eompany (GE) for emissions ofPMIO, TOC,
ammonia, and formaldehyde on Mareh 27 through 29, 2012. Emissions of these pollutants from
the CGTs were found to be in compliance with requirements. Duke requested that the Operating
Permit be phrased to allow this test program, eondueted prior to issuance of an Operating Permit,
to be used as a demonstration of eomplianee with the proposed Operating Pet'lllit.
Testing required to certify the accuracy of continuous emission monitoring systems
(CEMs) for NO x and 02 on the exhaust ofCn and CT2 was also conducted on May 22 and 23,
2003. Periodie Relative Accuracy Test Audits (RATAs) have been eonducted on these systems
since that time. The most recent RATA was conducted on Oetober II, 20 10. This audit only
evaluated the cn CEM system. This was testing following replacement of the cn CEM
system umbilical line on September 22, 20 I O. The system passed all required criteria. The CT2
CEM system was last audited on August 3, 2010. Both the cn and CT2 CEM systems were
audited at that time and passed all required criteria.
Duke has requested, as part of conversion of the authorization from a plan approval to an
Operating Permit, to remove the aIlliual hours of operation limitation on use of the auxiliary
boiler at the Fayette Energy Center. Operation of this boiler is limited in the Plan Approval to
2500 hours annually. While to date, this limitation has not been exceeded at Fayette, additional
operation of the auxiliary boilers has been found to be neeessary for heat tracing and other uses
at two sister stations operated by Duke. These stations are the Hanging Roek Energy Facility,
located in Ironton, Ohio, and the Washington Energy Facility, located in Beverly, Ohio.
Hanging Rock is a larger facility, containing four CGTs and two auxiliary boilers identical to
those at Fayette, which should reduce the number of hoUl's for steam to be required from the
auxiliary boiler.
M. Hoehhauser inspected the Fayette Energy Facility on August 10, 20 II. All
equipment, whose construction and temporary operation that had been authorized by Plan
Approval PA-26-00535, with the exception equipment required for oil fired operation and the
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Auxiliary Boiler (Source ID 031), had been installed as per the authorization. A smaller boiler,
of 30.6 MMBtu/hour heat input, also equipped with a low NO, burner, had been installed as the
Auxiliary Boiler, rather than the larger unit descripted in the Plan Approval.

Emissions and Control:

The combined cycle CGTs are fired by natural gas. Duct burners, which arc part of the
combustion turbine system, also combust natural gas. Maximum heat input is 1,745
MMBtu/hour for each CGT alone and 589 MMBtu/hour for the associated downstream duct
burners, for a total heat input of2,343 MMBtu/hour to each of turbine systems. Both CGTs have
inlet air chilling systems to increase combustion air throughput when ambient air is above 50 of.
Emission controls arc dry, low NOx combustors, selective catalytic reduction (SCR) to reduce
emissions of NOx, and a precious metal oxidation catalyst, which reduces emission of CO,
VOCs, and organic HAPs. The combustion turbine systems can be operated in two different
combined cycle modes. For high electrical outputs, both the combustion turbine and duct burner
are fired by natural gas and the downstream HRSG produces steam which powers a separate
turbine that produces electricity, in addition to the combustion turbine. At lesser electrical
outputs, the duct burners. do not operate, producing lower flue gas temperatures and lesser steam
production in the HRSG, and 10\Ver electrical output from the steam turbine generator. The
CGTscannot operate as simple cycle units.
A 30.6 MMBtulhour auxiliary boiler provides steam for facilitystartup, freeze protection,
and other processes that consume steam. The facility also has cooling towers, a 489-bhp, diesel
emergency generator engine, and a 265-bhp, diesel emergency firewater pump engine.
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Potential emissions of eriteria pollutants from the emission proeesses at the Fayette
Energy Facility are estimated to bc the following:
Table 1
Fayette Energy Center (TVOP-26-00535)
Normal Operation
Potential to Emit Criteria Pollutants
S02

PM"

Sourees
101 - CT I with
operating Duct
Burner #1 in
operation. I
102 - CT 2 with
operating Duct
Burner #2 in
operation. I
031 -Auxiliary
2
Boiler (30.6
MMBtu/hr)
0
104 - Emergen.
Diesd Firewater
Pump Engine3
(265-bhp)
105 0 - Emergen.
Diesel Gener.
Engine 3
(489-bhp)
106 - Cooling
Towers 3

Lb/Hr

Ton/Yr

34,8'

Lb/Hr

Ton/Yr

19.7'
309.8'

34.8'

NO... ?

CO
LblHr

TonfY
r

15.7'
173.0'

19.7'

Lb/llr

Ton/Yr

21.6'

Lb/Hr

S

Ton/Yr

10.0'
286.7'

562.3'
15.7'

YOC

21.6'

87.3'
10.0'

0.31

1.34

0.03

0.13

3.34

14.61

1.07

4.69

0.49

2.14

0.44

0.11

0.40

0.10

1.32

0.33

6.20

1.55

0.52

0.13

0.72

0.18

4.00

1.0

15.2

3.8

12.4

3.1

1.76

0.44

0.36

1.56
43.7

174.2

581.0

62.8

296.0

22.8

3t3.0

Total
71.4
51.3
90.0
, EnllSSlOn
.IllllltatlOns for CT I and CT 2 \\ere established llllderthc authontyof25 PA Code 127.1 (13AI) and LAER for NO_~ and Yae, and
BACT for PM IO, CO and S02.
2Emission Limitations for the Auxiliary l30iler are based on the manufacturer's guarantee.
J Emission estimates for these sources arc based on AP-42 emission factors,
4 Hourly Emissions for the caTs arc based on emission limitations during steady-state (ISO) operation only.
S Annual Emissions for the CGTs include all emissions, including startup, ISO operation and shutdo\\11.
(, Operation of the Firewater Pump and Diesel Generator Engines are limited to 500 hours per year.
7 Expressed as nitrogen dioxide. (NO l )
8 Expressed as methane. (CH 4)
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Emissions of Hazardous Air Pollutants (HAPs) were also estimated. Rcsults for the
facility are shown in Table 2:

Table 2
Fayette Energy Center (TVOP-26-00535)
Potential to Emit Hazardous Air Pollutants
HAP
Formaldehyde
Toluene

Iblhr
1.01
0.05
0.03

tonlyr
4.38
0.24
O. ]3

Other HAPs

0.05

0.17

Total HAPs

1.14

4.92

Hexane

Emission estimates arc based on COT CIlUSSIOIl IUtlitatlOlls for formaldehyde and AP-42 emission factors.

Emissions of formaldehyde and tolucnc arc primarily from thc COT systems. The
Auxiliary Boiler was the main source of hexane cmissions.
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Finally, the potential of the facility to emit greenhouse gases was also evaluated. Results
of this evaluation are shown in Table 3:

Source

Table 3
Fayette Energy Center (TVOP-26-00535)
Facility Potential to Emit Greenhouse Gases
Greenhouse Gas
N20
CO2
CH4
Lbl Toni
Hr
Yr

Lbl Toni
Hr
Yr

Lb/Hr

Ton/Yr

31

258,470

1,132,099

7

31

258,470

1,132,099

0

0

3,91 I

17,132

0

305

76

563

141

0

0
0

0

0

40

177

14

0
62 521,720

Lb/Hr

TonlYr

101 -CT I with
operating Duct Burner
# I in operation.
257,730

1,128,857

20

88

7

1,128,857

20

88

15,768

0

0

76

0

141

0

0

0

519,927

2,273,700

102 - CT 2 with
operating Duct Burner
#2 in operation.
257,730
103 - Auxiliary
3,600
Boiler
I04 ~ Firewater
Pump'Engine
305
105 - Diesel
GeneratorlEngine
562
106 - Cooling Towers
Total

, and Diesel Generator Engmes are Imukd to 500 hours per ) car,
, .
Operation of the FlfI,;\\atcr
lump
All emissions are based on AP-42. (I Ton CH~ = 21 Tons C02c and I Ton N10 =310 Tons C02e)
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The facility also contains process sources that produce insignif1cant amounts of
emissions. These process sources are listed in Table 4.

Table 4
Fayette Energy Facility (TVOP-26-00535)
I nsi!'m
. 'f'leant Process Emission
. .
Umts
Process Emission Unit
Bulk Tank in Main Cooling Tower Tank Farm
Bulk Tank in River Intake Structure
Cooling Tower Tank Farm
Demineralized Water Tank Farm
Demineralized Water Chemical Storage Area
Chiller Chemical Storage Area
Chemical Storage Area North of Chillers
Batteries in PDC (50% H 2SQ4)
Batteries at Each Gas Turbine (50% H2SO4)
Batteries at Switch Yard (50% H2SO4)
Steam Turbine Generator No. I
Hydrogen Supplv Trailer
Hydrogen Supply Trailer
Diesel Storage Tank No. I
Diesel Storage Tank No.2
Diesel Storage Tank No.3
Kerosene Storage Tank No. 1
Natural Gas Condensate Storage Tank
Parts Washer

20 I0 operating and emission data from the two CGT systems at each of the two sister
facilities is contained in the attached spreadsheet. Both plants monitor CGT emissions ofNOx •
The continuous emission monitors at Washington record CGT emissions of CO and VOC, which
Fayette does not. CGT emission estimates for various scenarios at the Fayette facility are based
on the Washington CO and VOC data. This is also discussed in the spreadsheet.
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Regulatol}' Analysis:
This facility is a major sourcc of air emissions for PM IO , NO" YOC, CO, and S02.
However, it is an area source of Hazardous Air Pollutant (HAP) emissions. A review of
potentially applicable Federal New Source Pollution Standards (NSPS), Federal National
Emission Standards for Hazardous Air Pollutants (NESHAPs), and Pennsylvania air pollution
control regulations was made and the results are shown below.
I.

NSPS

a. 40 CFR Part 60 Subpart D - Standards of Pcrformance for Fossil-Fucl-FiI'cd
Steam Generators. - This subpart applies to any fossil-fuel-fired steam generating unit that has
a maximum heat input capacity of morc than 250 MMBtu per hour and last commenced
construction or modification after August 17, 1971 and prior to December 23, 1976. No source
at the Fayette Energy Center was constructed prior to 200 I. Therefore, no boiler at the facility is
subject to the requirements of 40 CFR Pmt 60, Subpmt D.
b. 40 CFR Part 60 Subpal·t Da - Standards of Performance for Electric Utility
Stcam Gcncrating Units for Which Construction is Commcnccd Aftcr Scptcmbcr18, 1978.
..-The heatrecovery steam generator (HRSG) portions ofboth combined cycle combustion gas
turbines (CTI· and C[2) are subject to SubpartDa,since each HRSGexceed s 25Q MMBtulhour
heatinput and supplies.more.than25 MWofpower.tothe.electricalgrid.TheStlbpartDa
filterablepmticulate emissionlitnitation is 0.03 IblMMBtu.Sincealmost all particulate
emissionsfromCGTs are expected to be smaller than :2.5 microns, this requirement is met by the
emission limitation ofO.025lb/MMBtu ofPM IO (which includes both filterable and condensable
components.) for the exhaust ofCTl and CT2 determined by analysis under BAT. NO,
emissions are limited under Subpmt Da to·l.6Ib/MW gross electrical output.. If the conversion
efficiencies to electricity of combined cycle systems are only 33%, this limitation would be 0.15
Ib/MMBtu NO,. The energy conversion efficiencies of CTl and CT2 are much greater than this,
approaching 60%. The maximum allowable emission of NO, in the exhaust ofCTl and CT2
determined by analysis under BAT is 0.08 Ib/MMBtu. Monitoring requirements under Subpart
Da are met by complying with the requirements of the Acid Rain Program.
c. ·40 CFR Part 60 Subpart Db - Standards of Performance fOI' Industl'ialCommercial-Institutional Steam Generating Units. - This subpmt applies to any fossil-fuelfired steam generating unit that has a maximum heat input capacity of more than 100 MMBtuper
hour, less than 250 MMBtu per hour, and last commenced construction or modification after
June 19, 1984, or oil fired oil-fired units with a heat input capacity greater than 250 MMBtu per
hour and subject to Subpmt D. The HRSGs and the auxiliary boiler are the only steam
generating units at the Fayette Energy Center. According to the definitions of applicability in
Subpart Db, the HRSGs are exempt from the requirements of Db since they are subject to
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Subpart Da. The 30.6 MMBtu/hr hcat input capacity of the auxiliary boiler is too small for it to
be covered by Subpart Db. Therefore, no source at the Fayette Energy Centcr is subject to the
requirements of Subpart Db.
d. 40 CFR Part 60 Subpart Dc - Standards of Performance for Small
Industl"ial-Commercial-Institutional Steam Generating Units. - Subpart De is applicable to
facilities with steam generating units constructed after June 9, 1989 with a minimum heat input
capacity of 10 MMBtu/hour and a maximum heat input capacity of 100 MMBtu/hour. The
auxiliary boiler has a maximum heat input capacity of 30.6 MMBtu/hour and meets these
requirements. Since this boiler will only fire natural gas, the only applicable requirement is daily
monitoring of fuel consumption.
e. 40 CFR Part 60 Subpart Kb - Standards of Performance fOI' Volatile
Organic Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels) fOl'Which
Constl"Uction, Reconsh'uction, or Modification Commenced After July 23, 1984.- This
NSPS regulation was considered applicable to sources at the facility for plan approval PA-2600535A. However, since the large distillate oil storage tanks that it applied to were never
constructed, this regulation is not applicable to any source at the Fayette Energy Center.
f.40 CFR Part 60,Subpart GG ... Standardsof Perfonnance fOI' Stationary<;as
Turbines.- •. This Subpart is applicable to units that have apeak load input of 1OMMBtu/hour
or greater and which commenceconstruetion, modification, or reconstruction after October 3,
1977. The combustion gas tnrbines (GTl and GT2) meetthis reqniremellt.This S\lbpmisllts
emissionlimitatiollS for NO, and S02 from applicablesonrces.Thlllilllitationdetermilled for
NO,emissiolls from affected\lIlits is the resnltofaformnla that allows. greateremissiolls for
higher Illectricalcollversionefficiency.The lowest emissioll limitation cail;ulated by the
determillationill Snbpali GG is 108.8 ppmvdNO, at 15% 02. The actual proposlld limitation for
NO, emissions in the exhaust of cn undCT2 is 2.5 ppmvd NO, at 15% 02.• Subpart GG
requiresfuelcombusted in the turbines to contain no more than 0.8% sulfur by weight. In the
proposed permit, the sulfur concentration in the natural gas combustlld will bll no more than 2
grains per 100 SCF.· This is equivalent to 0.0069% sulfur by weight in the natural gas.
Subpmi GG contains provisions for monitoring snlfnr in the fnel. However, Section
§ 60.334(h) contains options that do not requirll actual testing of sulfur in thefuelby the
operator; Use ofFERCtariff sheets or purchase contracts which show that the fuelcontains 20.0
grains or less of total sulfur per 100 standard cubic feet is sufficient for mOllitoring sulfur content
in the fuel. Also, this section contains a provision to not require testing of fuel bound nitrogen,
provided the operator does not take credit for the fuel bound nitrogen in determination of the
NO, emission limitation.
g.40 CFR Part 60 Subpart IIII- Standards of Performance for Stationary
Compression Ignition Internal Combustion Engines. - The Fayette Energy Center contains
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two diesel engines which are stationary compression ignition (CI) internal combustion engines,
the engines of the emergency generator and the firewater pump. However, since startup of the
facility took place on March 16,2003, the model years of these engines are earlier than 2007,
which is the earliest model year of engines subject to this Subpart. Therefore, no source at the
Fayette Energy Center is subject to the requirements of Subpart IIII.
h. 40 CFR I'art 60 Subpart JJJJ - Standards of Performance COl' Stationary
Spark Ignition Internal Combustion Engines.- The Fayette Energy Center contains no
engines which are stationary spark ignition internal combustion engines. Therefore, no source at
the Fayette Energy Center is subject to the requirements of Subpart IIII.

II. NESHAPs
a. 40 CFR Part 63 Subpart Q ~ National Emission Standards for Hazardous
Air Pollutants for Industrial Process Cooling Towers. - This Subpart is applicable to Major
Sources ofHAPs with cooling towers that use chromium based water treatment chemicals. The
Fayette En~rgyCenteris (lot a MajorSource of HAPs; neither do the cooling towers atthe
facility use chromium based water treatmentchemicals. Therefore, this Subpartdoes
to the facility.
b. 40 CFR Part 63 Subpart YYYY .... NationalEmission Standards fOl'
Hazardous AiJ'Pollutants for Stationary Combustion Turbines. - This Subpart is applicable
to Major Sources of HAPs with Combustion Turbines. It does not apply to the duct burner or
HRSG in combined cycle systems. However, the Fayette Energy Center is not a Major Source of
HAPs. Therefore, this Subpart does not apply to the facility.
c. 40 CFR Part 63 Subpart ZZZZ -National Emissions Standards for
Hazardous AirPollutants COl' Stationary Reciprocating Internal Combustion Engines
(RICE). c Subpart ZZZZ establishes niltional emissions limitations and operating limitations for
I-lAPs emitted by RICE at major and area sources of HAP emissions. The Fayette Energy Center
is an area source of HAP emissions. The two emergency engines are compression ignition (Cl),
RICE. Paragraph 63.6590(c) of this subpart states that CI engines located at area sources of
HAP emissions, meet the requirements of Subpart ZZZZ by meeting the requirements of 40 CFR
PART 60, Subpart IIII, Standards of Performance for Stationary Compression Internal
Combustion Engines. Therefore, these engines must meet the requirements of 40 CFR PART
60, Subpart IIII, in order to comply with Subpart ZZZZ. As mentioned above, the emergency
engines at Fayette have no requirements under PART 60, Subpart IIII.
d.40 CFR Part 63 Subpart DDDDD - National Emission Standards for
Industrial, Commercial, Institutional (ICI) Boilers and Process Heaters. - Subpart DDDDD
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cstablishes national emissions limitations and operating limitations for HAPs emitted by boilers
at major sources of HAP emissions. Units that are classified as EGUs or solid waste incineration
units are not considered boilers for the purposes ofthis subpart. The Fayette Energy Center is
an area source of HAP emissions. The requirements of this subpart are not applicable to any unit
at the facility, since Fayette is a minor source of HAPs.
e. 40 CFR Part 63 Subpart UUUUU - National Emission Standards for
Hazardous Ail' Pollutants (NESHAp) for clcctl'ic utilitics, - This subpart establishes national
emission limitations and work practice standards for hazardous air pollutants (HAP) emitted
from coal- and oil-fired electric utility steam generating units. (EGUs) The natural gas-fired
EGUs at the Fayette Energy Center, cn and CT2, (Source IDs 101 & 102) are not fired by
either coal or oil. Thercforc, Subpart UUUUU docs not apply to any sourcc at thc Faycttc
Encrgy Center.
f. 40 CFR Part 63 Subpart JJJJJJ - National Emission Standards for
Hazal'dous Ail' Pollutants for Al'ca Sourccs: Industl'ial, Commcrcial, and Institutional
Boilcrs, - Subpart JJJJJJ cstablishes nationalcmissions limitations and opcrating limitations for
HAPs cmittcd by boilcrs at area sourccs of HAPcmissions. Thc Auxiliary Boiler (Source ID
031) at the Faycttc EncrgyCcntcris classificd as an existing gas-fired boilcrby thc subpart.
However,§63.J 1195(c) states that a boiler dcfincdasa gas-fircd boilcrin the subpart is not
subjcct to Subpart DDDDDD. Thcrefore, this Subpart does not apply to any source atthc
Faycttc Encrgy CClltCr.

a. 40 CFR Part 64, Compliancc Assurancc Monitoring, (CAM) - This part was
promulgatcd on October 22, .1997. Thc CAM Rulc rcquires monitoring sufficicnt to providc
rcasonable assuranCe of compliance with applicable emission requirements.• It applies to
proccsscs that have. an cmission limit or standard; reducc cmissions of a spccific pQlIutant with a
control dcvice; and havc prc-control.cmissions that arccquivalcnt to Qr grcater than thc major
sourcc threshold for that pollutant.
NOx, CO,S02, VOC, I'M IO , and formaldchydc are cmitted by thcfayettc Encrgy
Centcr. Emissions of NOx, CO, S02, VOC, and PM,o, arc grcatcr than thc major source
thrcshold of 100 tons pcr ycar. Emissions of VOC arc. greater than the major sourcc tln·cshold. of
50 tons per ycar of VOC in the Ozone Transport Region. formaldchyde cmissions.arc lcssthan
the major source thrcshold of I 0 tons per ycar of a singlc HAP; howevcr, fOl'lllaldehydc has
emissions grcatcr than its major sourcc thrcshold of 10 tons pcr ycar of a single HAP prior to
control by thc catalytic oxidation units in thc CGT systems. NOx cmissions from thc CGTs are
mcasured with CEMs. Emissions of CO arc controllcd by the catalytic oxidation units. This
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means the CGT systems are subject to CAM for the pollutants VOC, formaldehyde, and CO, and
a CAM Plan must be submitted for the facility.
The company has submitted a CAM Plan for the two CGTs (Source lOs 101 & 102)
at Fayette. In this plan, the company has proposed to continuously monitor the inlet and outlet
temperature of the oxidation catalysts downstream of the CGTs to ensure it is operating in the
temperature range recommend by the manufacturer and periodically visually inspect the catalysts
for physical degradation as the methods of assuring cOmpliance.
b. NOx Allowance PI'ogram/CAIRJPA CAIRlCSAPR. - The applicability of25
Pa Code Sections §§145,20l-l45.233, Subchapter 0 has been evaluated. These sections were
adopted by PA DEP on April 11, 2008 and became effective on April 12, 2008. These
regulations addressed the requirements of EPA's Clean Air Interstate Rule (CAIR) with some
requirements specific to emission sources in Pennsylvania. These conditions superseded the
requirements in both the PA Code and also the Fecleml Code of Regulations which comprised the
default CAIR program for Pennsylvania. The requirements in this subchapter, as \Veil as. the
rem~ining applic~ble federal requirements, are known as "PA CAIR." EPA announced.final
acceptance of these requirements as a revision to. the State Implementation Plan (SIP) for the
Commonwealth ()fPennsylvania on December 10, 2009.
On December 23, 2008, the US COUlt of Appeals for the DC Circuit decided that EPA
had exceeded its authority under the Clean Air Act in adopting CAIR, The court decision
remanded the CAIR rule, and required EPA to develop a rule within a reasonable time, under
court guidelines to replace it. However, the CAIR rule was not vacated by this decision, Until
CAIR was replaced, its implementation, including review of modifications of the federal
requirements allowed by states, would continue. This allowed EPA to review and approve the
requirements for PA CAIR after the date that the CAIR Rule was remanded,
On July 6,201 1, EPA finalized the Cross-State Air. Pollution Rt/le ("CSAPR") \Vhich \Vas
intended to replace CAIR and achieve greater reasonable progress towards the goal of achieving
natural visibility conditions in Class I areas than the source-specific BART, in those states
covered by the Transport Rule, Within this proposed rule, EPA stated that it anticipates the
TranspOlt Rule will result in greater emission reductions overall than CAIR, This rule had an
effective date ofJanuary 1,2012 and replaced the requirements ofPA specific CAIR. However,
the United States Court of Appeals for the. D.C. CireJ.iit iSSt/ed an order granting a motion to stay
CSAPR on December 30,2011. Per this order, "Respondent [EPA) is expected to continue
administering the Clccm Air Interstote Rule pending the cowt's resolution ofthese petitions for
review," Final aetionl1as not yetbeen taken.on these proposals. Therefore, at this time, the
Pennsylvania specific rule for CAIR remains.in effect and CAIR NOx and S02 Trading Programs
of25 Pa Code Subchapter 0, Sections §§145,201-145.223 and 40 CFR Part 97 Federal NO x
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Budget Trading Program and CAlR NO, and S02 Trading Program are still incorporated into the
Title V Operating Permit.
c. 40 CFRPal·t 98, Mandatory Greenhouse Gas Reporting. - This part was
promulgated on October 30,2009. Per 40 CFR Section 98.2(a), the Greenhouse Gas (GHG)
repOlling requirements and related monitoring, recordkeeping, and reporting requirements of this
part apply to the owners and operators of any facility that is located in the United States and that
meets the requirements of either paragraph (a)(l), (a)(2), or (a)(3) of this section. Electricity
generation units that are subject to the Acid Rain Program are also subject to this part under
(a)(l) of this section. Units at the Fayette Encrgy Center are subject to the Acid Rain Program
and the facility is therefore subject to this part. Therefore, the station will be subjcct to 40 CFR
Part 98 Subpml C for the calendar year 2010 and later years. This makes the station subject to
the specific requirements of Subpart D-Electricity Generation of Part 98.
However, public comments to the Greenhouse GasMandatory Reporting Rule (GHG
MRR) questioned the requirements ofthis rule to meet current definitions of "applicable
requirement" at 40 CFR 70.2 and71.2. The commentators requested that USEPA confirm their
interpretation of the regulations. The EPA provided the following response: ."As currently
written, the definition of "applicable requirement" in 40 C:FR 70.2 and 71.2 does not include a
monitoringl'ulesuch astoday's action, which is promulgated underCAA sections 114(a)(I) and
208." The preatl1ble o(thefinal version afthe G.IIG M'RR,' 10c~ted at 74 Fed Reg 209,pp.
56287-56288,stat~sthatthe GIIG MRRis notconsideredan "applicable requirement"undTr the
Title '10perating Permit program. Therefore, this Subpart, while an obligation for the Fayette
Energy Center, is not considered an applicable condition for this Title VOperating Permit.
The GreenhouseGas Tailoring Rule \Vas issued in May20 IO. This rule .establishes a
process for conducting Prevention of Significant Deterioration (PSD) reviews, including Best
Available Control Technology (BACT) determinatio l1 s for control of greenhouse gases (GHG)
when a new source or a modification to an existing source results in emissions of GHGs in
excess of certain thresholds.. Since May, 2010, there have not been any modifications to the
Fayette Energy Center that triggered a GHG PSD review.

IV.

Pennsylvania Air PollutionControl Regulations

The Pennsylvania Depmlment of Environmental Protection (PADEP) is authorized to
enforce rules for the control of air pollution. The following State Air Pollution Control
regulations were evaluated for their applicability to proposed operating pennit:
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a. 25 Pa Code 123.1 (l'mhibition of Certain Fugitive Emissions) - Operation of
this facility will have applicable emission generating activities from the use of plant roads which
arc limited under this regulation.
b. 25 Pa Code 123.2 (Fugitive Particulate Matter) - The operation of this facility
has applicable emission generating activities which are limited under this regulation.
c. 25 Pa Code 123.11 (Combustion Units) - Combustion units are defined in
§123.1 as stationary equipment used to burn fuel primarily for the purpose of power or heat by
indirect heat transfer. This definition includes external combustion sources, but excludes internal
combustion sources since they operate by direct heat transfer. The Auxiliary Boiler (Source ID
031) and the duct burners in both cn and CT2 (Source IDs 101 and 102) are combustion units.
The pariiculate emission limitation of 0.1 pounds per MMBtu described in Part (c) of this
section applies to the CTs at the Fayette Energy Center. This restriction would limit emissions
of filterable particulate from each CGT to 234 pounds per hour. The CTs also have an emission
limitation of 34.8 pounds per hour of PM IO determined by BAT analysis. Filterable particulate
emissions from combustion turbines and natural gas burners are almost entirely PM2.5. The PMIO
limitation under BAT makes listing the §123.11 restriction in the proposed Operating Permit
unnecessary.
The Auxiliary Boiler at the station has a maximum heat input less than 50 MMBtu per
hour and is subject to the limitation of 0.4 pounds per MMBtu described in Pari (a) of the
section. Compliance with this limit is based on filterable particulate only.
d.;25 Pa Code 123.13 (Processes) -Processes which are not combustion units at the
Fayette Energy Center are subject to this regulation, which limits emission of particulate. In the
regulation, certain emission processes have limitations based on rate of material throughput.
None of the emission limitations based on the material throughput of specific emission processes
exist at Fayette. Therefore, the emission limitation in §123.13(c) of 0.02 grains per dry standard
cubic foot (SDCF) applies to the Emergency Firewater Pump Engine (Source ID 104),
Emergency Diesel Generator Engine (Source ID 105), and the Cooling Towers (Source 10 106)
at the station.
e. 25 Pa Code 123.25 (Monitoring Requh'ements) - The requirements of this
section apply to the CGTs at the Fayette Energy Center.
f. 25 Pa Code 123.31 (Odol' Emissions) - The facility is subject to this regulation
and daily inspections demonstrate compliance.

g. 25 Pa Code 123.41 (Limitations - Visible Emissions) - This regulation will be
met by a general requirement that the opacity of the exhaust from all sources at this facility shall
not exceed 10% at any time facility established in the plan approval under BAT. Daily
inspections demonstrate compliance.
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h. 25 Pa Code 123.42 (Exceptions - Visible Emissions) - These exceptions are
applicable to the limitations in paragraph 123.41 and the opacity limitation established under
BAT.
i. 25 Pa Code Chapter 127.441 (Operating permit terms and conditions)Operators of the Fayette Energy Center will fulfill the following requirements:
1. The permittee shall maintain comprehensive, accurate records which, at a
minimum, shall include:
a. The number ofholll's per month that each piece of "quipment operated.
b. The amount of fuel used per month in each piece of equipment.
2.

The owner/operator shall keep daily records of all product delivery. These
records shall be kept on site for a period of five years and be made available to
the Department upon request.
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V. Conditions in Plan Approval
Emission limitations and other conditions from the plan approval were carried forward
into this Operating Permit with some deletions, changes, and additions. Since the equipment to
fire the CGTs on oil was never installed, all conditions and references relating the necessary
equipment and operation with oil firing are irrelevant and have been deleted from the proposed
Operating Pennit.
An emission limitation for emissions offonnaldehyde from the CGTs, as well as a testing
requirement for the compound, was added in the proposed Operating Permit. This .emission
limitation is 0.50 pounds per hour and 2.19 tons per yearJor each combustion turbine system,
based on the turbine manufacturers, GE, performance specification. The frequency of stack
emission testing was fixed at five years, with testing required in the first year of the effective
term of the permit. These additions were made under the authority of25 Pa Code 127.441 which
requires the permit to contain terms and conditions that the Department deems necessary to
assure proper operation of the source.
The Plan Approval contains annual limitations for emissions from the sum of the two
CGTs (Source IDs 101 & 102) for NO x , CO, SOz, VOC, PMlOand ammonia. It also contains
hourly emission limitations for these pollutants from each CGT during ISO operation. However,
the Plan Approval also states that that these hourly emissiol! limitations do not apply during
startup and shutdown of the CGTs, To ensure compliance with the annual emission limitations,
was necessary to determine short term emission limitations in the proposed Operating Permit
that apply during startups and shutdowns of the CGTs. The basis for the proposed emission
limitations during startups and shutdowns is shown in the spreadsheet contained in Appendix A.
Potential emissions ofVOC from the facility under the requirements in the plan approval
were found to be greater than the amount allowed, based on the.emissionoffsets purchased to
allow construction of the plant. Average emissions ofVOC from the CGTs at the Washington
Energy Facility during ISO operation were found to average 1.13 ppm corrected to a 15% Oz dry
gas basis. Therefore, allowable VOC emissions from each ofthe two CGTs, CT-1 and CT-2,
were reduced from 5.3 ppm VOC, corrected to a 15% Oz dry gas basis, to 3.3 ppm VOC,
corrected to a 15% dry gas Oz basis. This reduced potential emissions ofVOC to 43.65 tons per
year from each CGT system, which is less than the 44.28 tons per year made possible by
purchase of emission offsets for the systems in the plan approval. The calculations for this
decision are shown and discussed in Tasks 5 and 6 of the spreadsheet in Appendix A.
The hourly emissions limitation for CO from the CGTs during ISO operation in the Plan
Approval was also reduced in the Operating Permit. This reduction in potential emissions of CO
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during ISO operation was necessary to add hourly CO emission limitations to the proposed
Operating Permit that also comply with annual CO emission limitations. The basis of the annual
CO emission limitation of 581 tons per year for the proposed Operating Permit is discussed in
Task 3 of the calculations in Appendix A of this document.
Conditions in the Plan Approval relating to the Auxiliary Boiler (Source ID 03 I) were
also modified in the Operating Permit. The Plan Approval authorized construction of 44.1
MMBtu/hour boiler equipped with a low NO, burner. Instead, a smaller boiler, of 30.6
MMBtu/hour heat input, also equipped with a low NO, burner, ofthe same type and
manufacturer was installed. This boiler is a Cleaver-Brooks Scotch Boiler, Model CBI 700 750
200, manufactured during 2002. The applicant also requested that emission limitations for this
boiler be based on the manufacturer's guarantee and that the operating time limitation of2,500
hours per year be removed. Emission factors which are used for determination of emission
limitations are shown in Table 5:

Table 5
Fayette EnCl'gy Facility (TVOP-26-00535)
Emission Factm's for Determination of Limitations-Souree ID 031-Auxiliary Boiler

Sources
03 I - Auxiliary
Boiler (as
authorized in
PA-26-00535)1
031 - Proposed
Auxiliary
Boiler2
2

PM"

so,

CO

NO,

VOC

Lb/MMBlu

Lb/MMBtu

Lb/MMBlu

Lb/MMBlu

Lb/MMBlu

0.010

0.0011

0.151

0.010

0.0010

0.109

0.035

0.016

The Auxiliary Boiler authorizedinPA-26-535 has a Heat Input capacity of 44.1 MMfBtu/hour.
The proposed Auxiliary Boiler has a Heat Input capacityof30.61 MMlBtulhour.
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The net change in emissions from the Auxiliary Boiler resulting from installation of a
smaller unit and removal of the restriction on hours of operation is shown in Table 6:
Table 6
Fayette Energy Facility (TVOl'-26-00535)
Emissions from Source ID 031-Auxiliary Boiler

so,

PM IO

Sources
031 - Auxiliary
Boiler (as
authorized in
PA-26-00535) I
031 - Proposed
Auxiliary
Boiler2
Net Increase in
emissions from
the Auxiliary
Boiler2

eo

voe

NO,

Lb/Hr

TonlYr

Lb/Hr

TonlYr

LblHr

TonlYr

Lb/Hr

TonlYr

Lb/Hr

TonlYr

0.44

0.55

0.05

0.06

6.64

8.3

1.68

2.1

.70

0.88

0.31

1.34

0.03

0.13

3.34

14.61

1.07

4.69

0.49

2.14

.0.13

0.79

-0.02

0.07

-3.29

6.31

-0.61

2.59

-0.21

1.26

..

The Auxiliary BOiler authorized III PA-26-535 has a Heat Input capaclt)' of44.1 MMlI3tu!year and operates a maXllllum of2,SOOhourslyear.
2The proposed Auxiliary BoHerhas a Heat Input capacity of 30~6 MMII3lu/ycar and operates a maximunl of 8,760 hours/year.

Annual emissions limitations for the facility were not affected by this change.
Corresponding annual emission decreases also were made to limitations on the sum of the two
CGTs (Source IDs 101 & 102) to compensate for increases due to operation of the actual
Auxiliary Boiler as proposed.
The Plan Approval determined that use of a low NO, burner, for control of NO" was
Best Available Technology (BAT) for the 44.1 MMBtu/hour input boiler previously authorized.
The boiler actually installed has a maximum heat input capacity of 30.6 MMBtu/hour and emits
lower emissions of NOx and CO on a heat input basis. Therefore, the 30.6 MMBtu/hour
Auxiliary Boiler meets the requirements of BAT.
Since the changes in the Auxiliary Boiler produces no net change in emissions from the
facility, the provisions of Non-Attainment New Source Review (NNSR) and Prevention of
Significant Deterioration (PSD) are not applicable to this change.
Section 25 Pa Code Chapter 127.449 (De minimis emission increases) defines deminimis
emission increases as less than fonr tons of CO, one ton of NOx, or one tons ofVOC annually
from a single source. The increase in emissions due to the change in conditions for the Auxiliary
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Boiler is greater than this, but in a similar range to the maximum deminimis increases. Also,
there is no corresponding emission incrcasc from thc facility and boilcr actually installed meets
the requiremcnts of BAT. Thcrefore, submission of a Plan Approval due to this change is not
considered to be necessary.
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Conclusions and Rccommcndations:

Kristin Edwards, Permit Manager for the Duke Energy Fayette and Tim Kunst,
Supervisor of Air Quality Inspection of DEP for the facility, have reviewed a copy of the draft
permit.
Duke Fayette Energy has proposed in this application to operate a combustion gas turbine
powered electrical power plant in German Township, Fayette County. I recommend the issuance
of an Operating Permit for this application subject to the following conditions.

Permit Authorized by this Authorization
Facility Name
PFID:
563600
Quantity
Duke Fayette Energy - Fayette Energy Center (OP-26-00535)
1
lAPS ID:
748423 Auth. ID:
877526
Short Descr. I Electric Power Plant with 2-NG-Fired, 315MW, Combined-Cycle, CGTs
Permits Inactivated by this Authorization
Permit #
OP-26-00535
PA-26-00535A

Duke Fayette Energy - Fayette Energy Center: Modification
lAPS ID:
70581
Auth. ID
Duke Fayette Energy - Fayette Energy Center
Auth. ID
lAPS ID: 342455
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