GAINESVILLE REGIONAL UTILITIES

VIA FAX
December 16, 1999

Mr. Alvaro Linero, P.E.

Administrator, New Source Review Section
Division of Air Resources Management
Florida Dept. of Environmental Protection
2600 Blair Stone Road, MS # 5505
Tallahassee, kL. 32399-2400

RE:.  Gainesville Regional Utilities (GRU)

J.R. Kelly Generating Station - Repowering Project

Dear Mr. Linero:

RECEIVED
DEC 20 1999

BUREAU oF AR REGULATIO!

Pursuant to our discussion related to the above-referenced project, GRU 1s willing te accept an
annual NOx emission cap of 133 tons per year on the proposed combined cycle unit.

Please call me at (352) 334-3400 Ext. 1284 if you have any questions.

Sincerely.

| /%WM %“7“%

Yolanta E. Jonynas
Sr. Environmental Engineer

Xc: D. Beck
© T. Davis, ECT
D. DuBose
T. Heron, FDEP - Tall.
M. Kurtz
E. Regan
G. Swanson
e JRKCCH
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/ PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION I - FACILITY INFORMATION

FACILITY DESCRIFTION

This existing GRU J R. Kelly Generating Station consists of: three natural gas and distillate fuel oil-fired
nominal 16 MW simple cycle combustion turbine-¢lectrical generators designated 2s Umts 1, 2, and 3; two
natural gas and No. 6 fuel oil-fired conventional boilers designated as Units 7 and 8; a recirculating
cooling tower system, including two fresh-water mechanical draft cooling towers; fucl oil storage tanks
water treatment facilities, and ancilliary support equipment. The steam turbine-electrical generators
associated with Units 7 and 8 have nameplate ratings of 25 and 50 MW respectively.

et

o/

I
NEW EMISSION UNIT ' ‘”‘ | 3.?/
This permit addresses the following emission unit: / M W

EMISSION UNIT SYSTEM EMISSION UNIT DESCRIPTION

Unit No. § boiler will ccase operation following installation of Combined Cycle Unit CC-1.

009 Power Generation | Combined Cycle Combustion Turbine-Electrical
Generator with unfired HRSG.

Unit CC-1. One nominal dus! fuel 1334##/Megawart y

REGULATORY CLASSIFICATION 4 ‘l’vﬁ“j‘

The facility is olassified as a Major or Title V Source of Air Pollution as defined m Rule 62-210.200. It is* ‘--(\0
within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C.
and is a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD).

PSD review and a Best Available Control Technology (BACT) determination were required and performed
for this project for emissions of carbon monoxide (CO) and particulate matter smaller than 10 microns
(PMyo). The new Combined Cycle Unit CC-1 is subject to the New Source Performance Standard for
Stationary Gas Turbines at 40CFR60, Subpart GG.

This facility is also subject to certain Acid Rain provisions of Title [V of the Clean Air Act,

This project is not subject to the requirements of Chapter 403, Part I, F.S., Electric Power Flant and
Transmission Line Siting becausc the steam clecliric gencrating capacity of this facility will not change.
RELEVANT DOCUMENTS:

The documents listed below are the basis of the permit. They arc specifically related to this permitting
aotion, but not all ere incorporated into this permit. These documents are on file with the Department.

e Application received September 7, 1999
o  Department letter to GRU dated October 6, 1599
» Comments from the Fish and Wildlife Service dated QOctober 6, 1999

¢ GRU letters dated October 25, November 10, December 2, andlaecemb;.r 16, 1999"
» Public Notice Package including Technica) Evaluation and Préfrminary. ermination dated December

17, 199%
o Letters from EPA Region IV dated November 10 and 1999
s Department’s Final Determinetion and BACT determination issued with this Final Permit.
GRU J.R. Kelly Generating Station Permit No. PSD-FL-276
Combined Cycle Unit CC-1 Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION I - FACILITY INFORMATION

FACILITY DESCRIPTION

This cxisting GRU J.R. Kelly Generating Station consists of: three naturel gas and distiliate fuel ojl-fired
nominal 16 MW simple cyele combustion turbine-electrical generators designated as Combustion Turbine
Nos. 1, 2, and 3: two natural gas and No. 6 fuel oil-fired conventional boilers designated as Units 7 and 8;
a recirculating cooling tower system, including two fresh-water mechanical draft cooling towers; fuel oil
storage tanks; water treatment facilities, and ancilliary support equipment. The steam turbine-electrical
generators associated with Units 7 and 8 have nameplate ratings of 25 and 50 MW respectively.

Unit No.8& boiler will cease operation following completion of construction o_)\f Cotnbined Cycle Unit CC-1.

NEW EMISSION UNIT
This permit addresses the following emission unit:
EMISSION UNIT SYSTEM EMISSION UNIT DESCRIFTION
Unit CC-1. One nominal dual fuel 133 Megawatt
009 Power Generation | Combined Cycle Combustion Turbine-Electrical
Generator with unfired HRSG.

REGULATORY CLASSIFICATION

The facility is classified as & Major or Title V Source of Air Pollution as defined in Rule 62-210.200. It is
within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C.
and is a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD).

PSD review and a Best Available Control Technology (BACT) determination were required and performed
for this project for emissions of carbon monoxide (CO) and particulate matter smaller than 10 microns
(PM,;). The new Combined Cycle Unit CC-1 is subject to the New Source Performance Standard for
Stationary Gas Turbines at 40CFR60, Subpart GG.

This facility is also subject to certain Acid Rain provisions of Title IV of the Clean .élr Act.

This project is not subject to the requirements of Chapter 403, Part I, F.S.., Electri®Power Plant and Y
Transmission Line Siting because the steam electric generating capacity of this facility will not change.

RELEVANT DOCUMENTS:

The documents listed below are the basis of the permit. They are specifically related to this permitting
action,, but not all are incorporated into this permit. These documents are on file with the Department.

Application received September 7, 1999

" Departrent letter to GRU dated October 6, 1999

Comments from the Fish and Wildlife Service dated October 6, 1999
GRU letters dated October 25, November 10, December 2, and December 16, 1999

Public Notice Package including Technical Evaluation and Preliminary Determination dated December
17, 1999

Letters from EPA Region IV dated November 10 and 1999
Department’s Final Determination and BACT determination issued with this Final Permit.

GRU J.R. Kelly Generating Station Permit No, PSD-FL-276
Cambined Cyele Unit CC-1 Facility Ne, 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-F1-176
SECTION 1 - ADMINISTRATIVE REQUIREMENTS

1. Resulging Agupoies: Mdmmmmmappmﬁnpmﬁnmmmmmﬁfy
mmmmmubemmmmmammmm).mwof
Environmental Protoction (FDEP), at 2600 Blair Stans Road, Tallshassee, Florida 32399-2400 and
phonc oumber (850) 488-0114. All documents relzted to reports, tests, and notifications shon!d be
submitted to the DEF Northoast District Offics 7825 Baymeadows Way, Suite 2008, Jacksonville,
Florida $2256.7$50 and phone rmber 904/442-4300 and Northeagt District Branch Office, 101 NW 75
Streat. Suite 3 Gainesville, Fiotida 32607 and phone numbor 352/333-2850.

2. Geparal Condifjons: mwwwhmmmmmmmmm
Permit Conditions G. | through G. 15 listed in Appendix GC of this pexmit. General Fermit Conditions
are bipding and enfsrceable pursuant to Chaptor 403 of the Florida Statutes. [Rule 62-4.160, F.A.C]

3. Teminology: Mumumdhﬁkpumhhmupedﬁomudeﬁmdinﬂuwmwmdiu
chaptars of the Florida Administrative Codo.

4. Forms nnd Appliostion Frocedums: Thapem&unxhanu!eﬁeappﬁubhﬁ)rmﬁmilknle&-
310.900, F.A_C. and follow the application procedhures in Chapter 624, F.A.C. Rule 62-210.900,
FAC)

5. m;mmmuﬁwmmmﬁmwmwmmmhm
modification to this facility as defined in Rule 62-210.200 FA.C.. This notice shall be submitted
n:ﬁcimuymadvmnfmyaiﬁul(huMWWanmmﬁdanﬁmﬁrmew.Mﬁm.and
revision of plang, if necessary. Such notice shall include, but not be limited to, information describing
ﬁnpmhemdhéme;mﬁﬁeﬁmmmmmm;pmmadyof
thabuﬂhybaﬁnmdaﬁu&ew;mdthammmﬁmdmdwam. (Chapters 62-
210 and 62-212, FA.C) )

Construction Expiration: to construet shall become invalid if construction is not comenenced
within 18 months after receipt of such approval, or if construction is discontinued for @ period of 16
mocths or mors, o if construction is not completed within & reasaasbio tims, The Department mey
extend the 18-month petiod upmuaﬁmunryshuwhaﬂntanmimisjuﬁﬂd. (Rules 62-
210(2)(3), 62-210.300(1)Xa), 62+4.070(3), P-A.C and 40 CFR 5221(r)2)]

request shall be submitted 1o the Burcau of Air Regulation 30 days ptior to the expiraticn of the permit, A pocsidlde
(Rulc 62-4. 080, F.A.C.).
9. Apglication for Tile IV Peymit: An application for a Title IV Acid Rain Paonit, must bo subpitted to
the U.S. Enviroomental Protection Agency Region IV offics in Atlanta, Georgia and a copy to the DEP’s
MMwmnquhﬁthﬂMﬂmmm&oMMMhmmmm
an eleccrical generator (greater than 25 MW). [40 CFR 72]
. Application far Title V Permit: An applician for 2 Title V operating peumit, pursuand to Cheptor 62-
213,F.A.C.,nmthaubnﬁmdtoﬂwDEP’nBumofAkandnﬁm,nnduwpywthenepmd’s
Northeast Distriot Offics. [Chapter 62213, F.A.C]

‘Jyr(. MM:WMWMWWWWM%PSDWB@M. Such g
Y

10

GRU J.R. Kelly Genesating Statits Permit No, PSD-FL-276
Combined Cyele Unit CC-1 Facitity No, 0010008
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION II - ADMINISTRATIVE REQUIREMENTS

1L

12.

13.

14,

New or Additipnat Conditions: Pursuant to Ruls 62-4.080, F.A.C., for good cause shown snd alter
mm»mmwwmemmmmmm
1o new ox additional conditions, The Department shall sllow the permittee 4 reasonable time to ecnform
to the new nz additions] conditions, and an application of the permittec, the Departimcat may grand
additional time. [Rule 62-4.080, FAC]

Anmual Rogers: Pursuant to Rulo 62-210.370(2), F.A.C., Anmus) Operation Reparts, the permittee is
:mmwmmmmmmmmmmmmmm facility, Ammmal
WQMQMMMm&MP'sNMMMNMDWBW Offices by
March 15t of exob year. ’

jties: Stack ssmpling facilities ehall bs installed in Bocordance with Rule 62-

797 3710(6), F_A.C. The peanittes shall design this umit to acocsmmodate adequalc (esting and sawpling
locationy for compliance with the apphcable cmission limits listed in Specific Conditions No. 15 through
17. [Rulo 62-4.070(3) , Rule 62-207.310 () FAC] |

i  Sami-anmual excess emigsion reports, in accordance with 40 CFR 60.7 (a)(7) (c)
(1999), shall be mmmmepu'sumﬂmtnismmmmnmumomm
excess emission neport shall include the information required in 40 CFR 60.7(c) and 60.334,
otherwise specified bereln (See Condjtion 41). Fixoess gmission reports may be submiited on X quarieily
basis at the permittee’s discretion.

£ XCep t
GRU IR Kelly Generating Station Parmit No. PSD-FL-276
Combined Cycle Uit €C+1 | Fusdity No, 0010003
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PREVENTION OF SIGNIFICANT DETERIORATION FERMIT PSD-FL-276
SECTION III - EMISSIONS UNFT S8PECIFIC CONDITIONS

AFPLICABLE STANDARDS AND REGULATIONS;

1

= « The Unit shall comply with all applicable provisions af 40CFR60,
mmm.w«wummmmmwwmhmw
204.300(7)(®), F.A.C. The Subpast QO requiremant to oormect test data to IS0 conditions applies when
NSPS Requirenents — Syhpatt A: These emission units shall comply with all applicable reqirerents of
40CFR60, Subpart A, Genoral Provisions incloding:

40CFR50,7, Notification and Recordieeping
40CFR50.8, Perfoemance Tests ,
W.ILWMWnﬂMW Requirements
40CFRS0.12, Circomvention
40CFR60,13, Monitoring Raquirements
40CFR60.19, General Notification and Reporting requiremants
 This emiseigne unit is wubject to Bost Avnilablo Coatrol Techoology (BACT)
emissions Hiits for chcbon monaxide snd perticulate ytter emaller than 10 micrans..

« Unlegs otherwise indicated in this permit, the construction and operation of the
WMMM)MNMWWMMMMMMEN
apptioation. Tho facility is sabject to all applicable provisions of Chapter 403, F.S. and Florida
Administrative Code Chaptess 624, 62-17, 62-204, 62-210, 62-212, §2-213, 62-214, 62-296, and 62-
297 and the spplicabls requirements of the Cade of Fedsvs! Regulasions (CFR) Titlo 40, Pants 51, 52,
60. 72, 73, and 75, adopted by rofovence ip Ruls 62-204.800, F.A.C. Issuance of this permit doea not
ﬂwmwmymammﬁmm!mmmappwmsum,um
permitting requirements or regulations. [Rulo 62-210.300, FAC)

GENERAL OPERATION REQUIREMENTS

5.

6,

MzWﬂpdhonaﬂrdmwmﬁmm&ﬂi@mlﬁn“olmameﬁuwofﬁﬁﬂm
fusl ail shall be fired in this unit WWM@ZIU.ZMF.AC.W-M
Prmissinns)) :
WWWMMMMMWMW
mwmwmwsumummmdmm.mmm. 100%
Mmdldﬂpdpmduﬂnmmeedl.ﬂsimﬂﬁmwplwmimwhﬁﬁum
gas, nor 1,121 mmBowhr when firing No. 2 of superior grads of distillate fusl oil. Those maximum heat
Menufacturer's curves earrected for aite conditicns or equations for correction 10 other ambic
mmumwmwmmmmmmmuap«
completing the inttial comptiance wetdng. Design, Rule 62-210.200, F.A.C. {(Dekinitons - Potontial
Emissions)]

{Permitiing note: mmmmmmmhmwmimwwdu
mwwmwmmmmhmmwmmﬂh
emission's unit sale capacity (or o limit far operation to 105 pervent of the tost load), to establisk
sppropriate Emila and to aid in determining future rule spplicability. The owner of dpesator is expected
mmmmtmmmhwhmmmmmd
th matod cepacity thiat the uait was tasted. Such heat inpit deticrminations may be based oo

GRU TR Kelly Geneming Statien Penmit Na. PED-FL-276
Coatined Cyclo Uit CC-1 Facilily No, 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION LI - EMISSIONS UNIT SFECIFIC CONDITIONS

measurements of focl ommupﬂmbymiuusmhuhimﬂudhsbmmﬁuﬁumﬁmﬂwmingw
tank drop measurcments, using the heating valuo of the foel determined by the fizel vendor or the owner
or operator. )

7. Unconfined Panicniate Fypissions: During the construction period, ussonfined particnlate matter
emissions slallbunﬁ:ﬁmhndbydmsmmhgmhniqmﬂwhum:nﬁusppﬁmﬁmof
water or chemicals to the affectad aeas, as neceesary. [Rule 62-296.320(4)(c), F.AC]

P - : Hmﬂlymablawwmplywiﬂtmyofﬁnewdiﬁmofhpm
due to breakadown of equipment ar deatraction by fire, wind or othor caase, the owner or operator shall
MMDHNMDMO&MNWDWMOMHMumﬁhmaI
Isast within (1) working day, excluding weekenda and bolidays. The notification shall include: pertinent
hfwmﬁmasmmeaumofthspmbhm:thmabdmukmtomemhepwbhnmdm
future recurrence; and where mﬁmblnﬂ:om‘shﬂhwndmwﬁmd@mydﬁﬁiﬁw.
Such notification does not release the permittee from any liability for failurs to camply with the
conditions of this permit and tha regulations. [Ruls 62+4.130, F.A.C]

Operating Procedures: Operating procedures shall inclnde good operatiag practices in accordance with
mwmmmmummdwmqwmmmmwmmm Rule
62-4.070(3), F.A.C)

10, Hours of Qperation: CmnhiuedCydeUnitlmwa?GOhmmwywofwhiohmmm
1000 hours per year may be on digtillate foel od (0.05% 5 content). The unit may 6ot oparate in excess
of the nitrogen axides (NO) emission cap describod in Specific Condition 15 below, [Applicant
Request, Rule 62-210.200, F.A.C. (Definitions » Potatial Bmissioas)]

CONTROL TECHNOLOGY

11. DLN Combnxtion Techmology: The permittee shall ingall, tune, operate and maintain Dry Low NOy
combustirs on this combustion turbine. The pecmirtes shall provide mamfactarer’s emissions
vetsus load diagrams for the specific DLN system prior to commencerent of opersticn.
[Rule 624.070 and=S2e28e8S0, F.A.C.]

12. Water Injection: Thapammwaﬂinmﬂ,cahbme,uﬁminmﬂopcManmmmdwwinjecﬁm
systern for cach unit for use when firing fuel oil. The permittce shall providé manafacturer’s emssions
vmslmddimformmmmmjmmmmwd
operation. [Rule 624,070, and-6inibti 30, F.A.C )

13. Cmbustiog Controls; The permittee shall employ “good operating peactices™ is-aecordance with the
manufacturer’s recammsnded opersting proceduses 1o By 7O emisaions. Prior to
the comtrol sysiem shall be wmad to comply with the CO,(NSx;-ond JOT crflission limits. Thoreafler,
[Design, Rales 62-4.070 (3) @(hsz.m.m, FAQ)

14, Clrgumvention: The permitteo & the nir pollution congtol equi or allow the

cmission of air pollutants without this equipment prepetdy. [Jule 62-216.650, FAC]

GRU IR, Kelly Gencrating Station Permit No. PSD-FL276
Combined Cyde Unit CC-1 Fucllity No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION III - EMISSIONS UNIT SPECIFIC CONDITIONS

EMISSION LIMITS AND STANDARDS

15. Nitrogen Oxides (NOx) Emissions:

¢ Natural Gas Operation. The concentration of NOy in the stack exhaust gas shall not exceed 9
ppmvd at 15% O; on a 30-day rolling average. Compliance will be demonstrated by the
contimuous emission monitor system (CEMS). Emissions of NOx in the stack exhaust shall not
exceed 32 pounds per hour (To/hr at SO conditions) to be demonstrated by initial stack test, [Rule
62-4.070(3) F.A.C.]

e Fuel Oil Operation. The concentration of NOx in the stack exhaust gas shall ot exceed 42 ppmvd
at 15% O, on a 3-hour rolling average. Compliance will be demonstrated by the CEMS.
Emissions of NOx shall not exceed 166 Ib/hr (at ISO conditions) to be demonstrated by initial
stack test. [Rule 62-212.400,F.A.C.]

« Emission Cap. Total emissions of NOx shall not exceed 133 tons on a censeeutive-365-day basis)
rolled daily. Compliance will be demonstrated by the CEMS, [Rule 62-4.070, F.A.C. to avoid

requirements of Rule 62-212.400, FA.C] (W“J"Vf?m X cpppried
16. Cachon Monoxide (CO) Emissions: 272

e Natural Gas — First Vear. During only the first year of operation, the concentration of CO in the
stack exhaust while operating on natural gas shall not exceed 25 ppmvd. Emissions of CO shall
not exceed 54 Ib/hr (at ISO conditions).-Gesapliance-ehatl be demonstrated by a stack test using
EPA Method 10. [Rule 62-212.400, FAC)] 10

e Natural Gas (Second Year and Beyond) or Fuel Oil. The concentration of CO in the stack exhaust
shall not exceed 20 ppmvd at 15% O, percent oxygen. Emissions of CO shall not exceed 43 Ib/hr
(at ISO conditions).Complisnce-shel be dernonstrated by a stack test using EPA Method 10.
{Rule 62-212.400, F.A.C) +o

17. Volatile ic Co : The concentration of VOC (methane equivalent) in
the stack exhaust gas while burning natural gas (fuel oil) shall not exceed 1.4 (3.5) ppmvw. Ermissions
of VOC while burning natural gas (fuel oil) shall not exceed 1.8 (4.5) Ib/hr (at ISO conditions) to be

demanstrated by initial stack test using EPA Method 18, 25 o 25A. [Refle-62-212:466,FA-C.] Vo i

18. Sulfur Dioxide (SQ,) ernissions

content less than 20 grains per 100 standard cubic foot)or by firing No. 2 or superior grade distillate
fuel oil with a maximum 0.05 percent sulfurforf1000 per year. Complisnice with this
requirement in conjunction with implementation of the Custom Fuel Monitoring Schedule in Specific
Conditions 42 and 43 will demonstrate compliance with the applicable NSPS §O,. [40CFR60 Subpart
GG znd Rules 62-4.070(3), and 62-204.800(7), F.A.C.)

19. Particulate Matter (PM/PM9) PM/PM) emissions shall not exceed 5 Ib/hr when operating on
natural gas and shall not exceed 10 1b/hr when operating on fuel oil. Visible emissions testing
shall serve as a surrogate for PM/PM,, compliance testing. [Rule 62-212.400, F.A.C.]

ey
issigns: SO emissions shall begmited by firing pipeline natural gas (sulfur

fgd 20. Visible emissions (VE): VE emissions shall serve as a surrogate for PM/PM;, emissions from the

combustion turbine and shall not exceed 10 percent opacity from the stack in use. [Rules 62-4.070 (3),
62-212.400 F.A.C.]

12~ rrn . 12//; -

GRU J.R. Kelly Generating Station Permit No. PSD-FL-276
Cambined Cycle Unit CC-1 Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION I1I - EMISSIONS UNIT SPECIFIC CONDITIONS

EXCESS EMISSIONS

21. Excess Emisgions Allowed: Excess emissians resulting from startup, shutdown, fuel switching or
malfunction shall be permitted provided that best operational practices are adhered to and the duration
of excess emigsions shall be minimizeéd. Excess emissions occurrences shall in no case exceed two
hours in any 24-hour period excep ;’/

» During “cold start-up” to combined cycle plant operationyup to four hours of excess emissions are
allowed.

e  During shutdowns from combincd cycle operation, up to three hours of excess emissions are allowed.
o Unless authorized by the Department.

Excess emissions are defined as one-hour periods when NOx emissions are above 9/42 ppmvd @ 15%
oxygen while firing natural gas and fuel oil, respectively.

Cold start-up is defined as a startup that ocours after a complete shutdown lasting at least 48 bours.
NOx CEM data shall be recorded and included in calculating the NOy emissions cap. [Applicant
Request, G.E. Combined Cycle Startup Curves Data and Rule 62-210.700, F.AC.].

23, Excese Emiggions Prohibited: Excess emissions caused entirely or in part by poor maintenance, poot
operation, or any other equipment or process failure that may reagonably be prevented during startup,
chutdown or malfimction, shall be prohibited pursuant to Rule 62-210.700, F.A.C. These excess
emissions shall be included in the 30-day rolling average (gs) and the 3-hr average (oil) for NOx.

COMPLIANCE DETERMINATION AND TESTING REQUIREMENTS

23. Compliance Timg: Complisnce with the allowsble emission limiting standards shall be determined
within 60 days after achieving the maximum production rate for each fuel, but not later than 180 days
of initial start up on each fucl, and annually thereafier as indicated m this permit, by using the
following reference methods as described in 40 CFR 60, Appendix A (1 99§ version), and adopted by
reference in Chapter 62-204.800, F.A.C. 4

24. Ann itial and P ing: Tnitial () performance tests (for both fuels) shall be .
performed by the deadlines in Specific Condition 23. Initial tests shall also be conducted after any
substantial modificationg,(and shake down petiod not to exceed 100 days after re-gtarting the CT) of
a1t pollation co! equipment such as change of combustors. Year two (YR2) compliance testing for
CO shall be performed in the second year of operation. Annual (A) compliance tests shall be -
performed during every federal fiscal year (October 1 - Scptember 30) pursuant to Rule 62-297.310(7),

#P! F.AC., on this unitf as indicated. The following reference methods shafl be used. No ather test
¢

methods may be used for compliance testing unless prior DEP approval is received in writing.

‘e EPA Reference Mcthod 9, “Visual Determination of the Opacity of Emissions from Stationary
Sources™ (I, A). Annual testing is applicable to fuel oil end only if fuel oil is usedformorethnyn
400 hours during the preceding 12-month period.

» EPA Reference Method 10, “Determination of Carbon Monoxide Emissions from Stationary
Sources” (YR2 gas Dnly,lalld%dgﬁ M‘?
e EPA Reference Method 20, “Determination of Oxides of Nitroges Oxide, Sulfir Dioxide and

Diluent Emissions from Stationary Gas Twbines.” Initial test only for compliance with 40CFR60
Subpart GG. Test data shall be corrested to 1SO conditions,

GRU J R Kelly Generating Station Permit No. PSD-FL-276
Combined Cycle Unit CC-1 Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276

SECTION III - EMISSIONS UNIT SPECIFIC CONDITIONS

27

ANUTNLHOLLS DI

to

EPA Reference Method 18, 25 and/or 25A, “Determination of Volatile Organic Cancentrations.”
Ivitial test only.

N miss

Contiruous complignce with the NOy cmission h'mits@be demonstra ith the CEM system
based on the applicable averaging time of 30-day rolling average basis? Based on CEMS data, a
separate compliance determination is conducted at the end of cnch operating day and a new
average emission rate is calculated from the arithmetic average of all valid hourly emission rates
from the previous 30 days. A valid hourly emission rate shall be calculated for each hour in which
at least two NOx concentrations are obtained at least 15 minutes apart. Valid hourly emission rates
shall not include periods of start up, shutdown, or malfunction unless not authorized by 62-
210,700 F.A.C. [Rules 624.070 F.A.C., sz-zuﬁ?_oo, F.A.C., and 40 CFR 75]

-7
Compliance with the NO, emission limits when fitlhe it st be sendastrated with the CEM
system based on a 3-hour rolling average basis. Based on CEMS dsta, a separate compliance
determination is conducted at the end of each 3-hour period and is calculated from the arithmetic
average of all valid hourly emission rates during the previous 3-hour period. A valid hourly
emission rate shall be calculated for cach hour in which at least two NOx concentrations are
obtained at least 15 minutes apart. Valid howrly emission ratcs shall not include periods of start up,
shutdown, or malfunction unless not authorized by 62-210.700 F.A.C. [Rules 62-40703) FAC,,

62-210.700, .&C&Va}d 40 CFR 75] $ L), ﬂfa?,;/z“’ o z:ﬂ»?c (ﬁ?) . -
Periods when the 30-day ro!ii:ng avcragesor the 3633ay mﬁ‘i‘ng Ox exceeds the emission
limitations specified in Condition 185, shall be reported a5 required by Condition 39,

ot i with the NOy Emission Cap: NOx data collected by the CEMS shall be used
demonstrate compliance with the 365=day rolling NOx emissions cap for each calendar day of

on Limits: - meﬂm’é;;g,ew #

&o1o0

5

opcration by the foﬂoudngmm y #/””M x nrnual )&w‘o;,aaao

L

For cach hour of operation (including startup and shutdown), the NOx CEMS shall calculate and
reoord the hourly NOx emissions in units of pounds per hour, rounded to the nearest tenth of a
pound. Bach bourly emisgions 3 i shall be calculated using at jeast two valid data points at least
15 minutes apart. Hrphe

For each calendar day of operation, the NOx CEMS shall calculate and record the daily NOx
emissions in units of pounds per day, rounded to the nearest tenth of a pound. Daily emissions
—raies shall be the sum of all recorded hourly emissions retes.

For each calendar day of operation, the NOy CEMS shall calculate and record the 365-day rolling
total in units of tons, rounded to the nearest hundredth of a ton. The 365-day rolling total shall be
the sum of sll recorded daily NOx emissions mses for the applicable 365 consecutive day period.
NOy emissions shall be recorded as “zero” for eny days oocurring priot to initial startup of the
combustion turbine. [Rule 62-4.070(3), F.A.C. to avoid requirements of Rule 62-212.400, F.A.C.]

iance with and ission limits: Not withstanding the requirements of Rule

- 62-297.340, F.A.C., the use of pipeline patural i3 the method for determining compliance for SO,

and PM,,. For the purposes of demonstrating confpliance with the 40 CER 60.333 SO; standard,
ASTM methods D4084-82 or D3246-81 (or equivalent) for sulfur content of gaseous fuel shall be
utilized in accordance with the EPA-spproved custom fuel monitoring schedule or natural gas supplier
dat may be submitted or the natural gas sulfur content referenced in 40 CFR 75 Appendix D may be

GRU J.R. Kelly Generating Station Permit No. PSD-FL-27¢6
Combined Cycle Unit CC-1 Facllity No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276

SECYION Il - EMISSTONS \INIT SPECIFIC CONDITIONS

2

31,

32.

i3,

‘dumnsuﬂemplhmhtheywﬁomnhmmdnﬂd

submitted or the natural gas sulfur content refirenced in 40 CFR 75 Appendix D) may be utilized.
However, the applicant is responsiblo for ensuring that the procedares in 40 CFR60.335 or 40 CFR75
are used when datermination of fuel sulfur content is made. Analysis may be perfnrmad by the owner ar
operator, a §evvics contractor retained by the owner or operstor, the fel vendor, or any ather qualified
ageacy pursuant ta 40 CFR 60.335(¢) (1998 vemsion),

Compliance with GO emission Jimit: An initial test for CO, Mheeuhﬂedmrrmﬂywthtb
initial NOxtest, as vequired. ‘The initial NOy and CO test regults shall be the average of thres valid one-
hour mus. Annual compliancs testing for CO may be conducted at less than capacity whan sompliance
testing is canducted conourrent with the annual RATA 1esting for the NOx CEMS required pursuant to
40 CFR 75. Altcrmatively to annual testing in a given year, périodic tuning data may be provided to

. Testing proceduras: deammummmmummmmmm

peritted capacity, Permitted capacity is definod as 50-100 peroet of the mamum heat input rate
allowsd by the parmit, corrested for the average ambicnt cir tamparature during the test (with 100
parcent represenied by a carve dopicting heat input ve. ambient tamparature). I it is impracticable to
test at permitted capacity, the soutce may he tested at less than permvitted capacity. In fhis cage,
subsequent oparatiot is limited by adjusting the entire heat input vs. ambicnt temperature curve
dowpward by an increment equal to the difference between the maximum permittad heat input (corrected
for ambhient temperature) and 110 percent of the valne reached during the test until a new test is
conducted.

Onez the unit is 10 limited, operation at higher capacitics is allowed for no mors than 15 consecutive
days for the purpases of additional compliance testing to regain the permitted capacity. Procedures for
these tests shall meet all applicable requirements (i.e., testing time frequency, mininmm compliance
duration, etc.) of Chapters 62-204 and 62-297, F.A.C.

Test Notifieation: The DEP's Northeast District and Northeest District Branch Offices shall be notified,
in writing, &t least 30 days prior to the initial performance tests and at least 15 days befors snmal
compliance test(s).

Spacial Compliance Tests: muﬂmmmawmlmhmmwmbhh&-
297.310(7), F.A.C., when, after investigation (quch as complaints, increased visible emissions, or
questlcm.blemﬂmmmneofmnmlegnm},ﬂimumwuﬂmthﬂmyapplhbhmm
standard is being vialated.

Test Reaults: Compliance test results shall be submitted to the DEP’s Nartheast District and Northeast

" Digtrict Branch Offices no later than 45 deys aftes campletion of the last test run, [Rule 62-297.310(8),

FAC)

NOTIFICATION, REPORTING, AND RECORDKEEFING

34,

Recards: All mcasurcments, records, sud other data required to be maintainad by GRU shall be recorded
in a permancat form and retained for st least five (5) years following the date on which such
measuresnients, records, or data are recorded. Thees recards shall be made available to DEP
repIEsErRatives upan IEquest,

GRU LR Kelly Generating Station Pormit No, PSD-FL-276
Combined Cycle Unit CC-1 Facility No. 0010005

Puge 10 £ 12

do11
(Pl =}



12/17/99% FRI 11:58 FAX 352 134 2788 ENERGY SUPPLY E Bo12

v

PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION III - EMISSIONS UNIT SPECIFIC CONDITIONS

35,

36.

Compliance Test Reports: The test report shall provide sufficient detail on the tested emisgion unit
and the procedures used to allow the Department to determine if the test was properly conducted and if
the test results were properly computed. At a minimum, the test report shall provide the applicable

information listed in Rule 62-297.310(8), F.A.C. 39 )
Excess Emissions Report: If excess emissions aceur (as specified in Condition 48) for more than two

hours due to malfunction, the owner or operator shall notify DEP’s Northeast District and Northeast

District Branch Offices within (1) working day of: the nature, extent, and duration of the excess

emissions; the cause of the excess emissions; and the actions taken to correct the problem. In addition,

the Department may request a written summary report of the incident.. Pursuant to the New Source

Performance Standards, all excesa emissions shall also be reported in accordance with 40 CFR 60.7, ﬂ-‘s
Subpart A. Following this format, 40 CFR 60.7, periods of startup, shutdown, malfunction, shall be ‘gz oti?*
monitored, recorded, and reported as excess emissions when emission levels exceed the permitted padﬂ

standardg Jisted in Specific Condition No. 15 throwgiet7- [Rules 62-4.130, 62-204.800, 62-210.700(6),,7;'}M
> WS-

"KC.,and 40 CFR 60.7 (1998 version)).

37. Continuous Monitoring System (CEMS): ‘The permittee shall install, calibrate, maintain, and operate 8 41}.1 a

38‘

39.

conimuous emission monitor in the stack to measure and record the nitrogen oxides emissions from

these units. Upon request from EPA or DEP, the CEMS emission rates for NOx on the CT shall be ar
corrected to ISO conditions to demonstrate compliance with the NOy, standard established in 40 CFR =~ ‘4 'z[
60.332. [Rules 62-204.800, 62-210.700, 62-4.130, 62-4.160(8), F.A.C and 40 CFR 60.7 (1998 sndl-
versicn)].

Maintenance of CEMS: The CEMS shall be in continuous operation excopt for breakdowns, repairs,
calibration checks, and zero and span adjustments. The CEMS shall meet minimum frequency of
operation requirements: one cycle of operation (sampling, analyzing, and data recording) for each
successive 15-minute peried, Data recorded during periads of continuous monitoring systermn
breakdowns, repairs, calibration checks, and zero and span adjustments shall not be included in the
data average. [40CFRG0.13] ‘

CEMS for Reporting Excess Emigsions: The CEMS NOx shall be used t determine periods of excess

emissions. One-hour periods when NOx emissions are above 9/42 ppivd @ 15 % oxygen while firing
natural gas and fuel oil, respectively shall be reported as excess emissions i accordance with
Condition 36. CEMS downtimne shall be calculated and reported according to the requirements of 40
CFR 60.7 (c)(3) and 40 CFR 60.7 (d)(2). Periods when short-term NOx emissions fi.e., 30-day rolling
averzge (gas), 3-hour sverage (oil) or the 365 day rolling average] or the annual total (i.c., total of the
preceding 12 months) are above the emission limitations listed in Specific Condition No 17, shall be
reported to the DEP Northeast District Office and Northeast District Branch Office within one working

* day (verbally) followed up by a written explanation postmarked not later (han three (3) working days

(alternatively by facsimile within one working day). [Rules 62-204.800, 62-210.700, 62:4.130, 62-
4.160(8), F.A.C and 40 CFR 60.7 (1999 version)].

. CEMS in liey of Water to Fuel Ratio: Subject to EPA approval, the NOx CEMS shall be used in lieu of'

the fuel bound nitrogen levels and water/fuel monitoring system for reporting excess emissions in
accordance with 40 CFR 60.334(c)(1), Subpart GG (1998 version). The calibration of the water/fuel
monitoring device required in 40 CFR 60.335 (c)(2) (1998 version) will be replaced by the 40 CFR 75
certification tests of the NOyx CEMS.

GRU J.R. Kclly Gencrating Stadon Permit No. PSD-FL-276
Comibined Cyele Unit CC-1 Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-2%6
SECTION UI - EMISSIONS UNIT SPECIFIC CONDITIONS

a1,

43,

E erification and Duality Asxurance Reg ntz: Tha maditoring dsvices shall comply with
th:uetdﬂuﬁonanﬂquaﬁtyummce,andanyo applicable requiremants of Rule 62-297.520,
P.A.C.,WCFRGO.I?I,Muﬁuwﬂ&aﬁmdmmmm\ﬁﬁmcmﬂhm
B, Performance Specificatians and 40 CFR 60,7(a)(5) o 40 CFR. Part 75, Quality assurance
procadures must confiorm to all applicable sections of 40 CFR, 60, Appeadix F or 40CFR75. The
mﬁﬁmﬂmgmim¢MmCEMaquipmmspedﬁuﬁm.nmmmtymahhﬁm
mmm,mmpmmmﬁmmupmwwnmmmum
SeuﬁouA&ninistmmrandEPAfotmimnolwthmﬁdaynpﬂormﬂmﬁmuhuduledwﬁﬁmﬁm

g ; g le (Naturgl Gag). Monitaning of the nitrogen content of natural gas is
not required beonuse the fuel-bound nitrogen content of the firel is minimal. Monitoring of the subfur
content of natural gas is not required if the vendor documentation indicates that the fiicls meet the

/{MMOCFRH). A custom fissl manitoring schedols pussuant to 40 CFR 78 Appendix D for

mmmlgasmaybeusedinﬁenufthedailymmplingrequilmmﬁdﬂcmﬁﬂjﬁ(b)a)wﬁdﬁddie
following requirements are maot:

. mmmqplyﬁmwmmmmmmmmomnm

¢ The permittee shall submit 2 manitoring plan, certified by signature of the Designated
Representative, that commits to using a primaty fuel of natural gas or pipeline suppliod Rraturnl gas.

. SQWMRMMMMWWWE@M&WCR?SM
certified by the USEPA.

. mmmmummmwmmmmmmmmpwmmis
used as a primary fue). HﬁnpﬁmmyﬁwlﬁrthisunﬁisGdeahigb:rmlﬁnﬁld, 50,
emiggions must be accounted for as required pursuant to 40 CFR 75.11(d).

Fnel Orl Monitoring Schedile: The fallowing monitoring schedule for No. 2 or snperior grade fuel il
ghall be fallowed: For all bulk shipments of No. 2 fuch il recsived at this facility an analysis which
reports the guifiir cootent and nitrogen canteat of the fucl ahall be provided by the fuel vendor, The
mﬂyuhshﬂakbnpedﬁlﬂwmahdnbywﬁnhﬁumﬂymmmmmwmnmp]yﬁﬂlﬂw
requirements of 40 CFR 60.335(d).

L etarrmm ation O B, L AiA0ISs

. Mpemﬁmﬂallopmmmdmhuhequimmtmﬂ/mmmmymdmm
mm@g.m_umhﬁmmutmm@pnmmghdmkmm
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SECTION I - FACILITY INFORMATION

FACILITY DESCRIFPTION

This existing GRU J.R, Kelly Generating Station consists of: three natural gas and distillate fuel oil-fired
nominal 16 MW simple cycle combustion turbine-¢lectrical generators designated as Units 1, 2, and 3; two
natura) gas and No. 6 fuel oil-fired conventional boilers designated as Units 7 and §8; a recirculating
coolimg tower system, including two fresh-water mechanical draft cooling towers; fuel oil storage tanks;
water treatment facilitics, and ancilliery support equipment. The steam turbine-electrical generators
associated with Units 7 and 8 have nameplate ratings of 25 and 50 MW respectively.

Upit No. 8 boiler will cease operation following installation of Combined Cycle Unit CC-1.

NEW EMISSION UNIT
This permit addresses the following emission unit; - .
EMISSION UNIT SYSTEM EMISSION UNIT DESCRIPTION :
Unit CC-1. One nominal dua! fuel IBMegawatt ./”\ M
008 Power Generation | Combined Cycle Combustion Turbine-Electrical W
Generator with unfired HRSG. ' M

gﬁpﬁal
REGULATORY CLASSIFICATION {

The facility is classificd as a Major ot Title V Source of Air Pollution as defined in Rule 62-210.200. It iS\‘mﬂo
within an industry included in the list of the 28 Major Facjlity Categories pet Table 62-212.400-1, F.AC.
and is a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration {(PSD).

PSD review and a Best Available Control Teohnology (BACT) deterrnination were required and performed
for this project for emissions of carbon monoxide (CO) and particulate matter smaller than 10 microns
(PM,,). The new Combined Cycle Unit CC-1 is subject 1o the New Sburce Performance Standard for
Stationary Gas Turbines at 40CFR60, Subpart GG.

This facility is also subject to certain Acid Rain provisions of Title IV of the Clean Air Act.

This project is not subject to the requirements of Chapter 403. Part I, F.S., Electric Power Plant and
Transmission Line Siting because the steam elcciric generating capacity of this facility will not change.
RELEVANT DOCUMENTS:

The documents Jisted below are the basis of the permit. They are specifically related to this permitting
action, but not all are incorporated into this permit. These documents are on file with the Department.

¢ Application received September 7, 1999
¢  Department Jetter to GRU dated October 6, 1999

s Comments from the Fish and Wildlife Service dated October 6, 1999 ,/

¢  GRU letters dated October 25, November 10, December 2, aniDécember 16, 1999 {

¢ Public Notice Package including Technical Evaluation and Pr Ty Determination dated December
17, 1999

s Letters from EPA Region IV dated November 10 and 1999

o Department’s Final Determination and BACT determination issued with thiz Final Permit.

GRU J.R. Kelly Generating Station ‘ Permit No. PSD-FL-276
Combined Cycle Unit CC-1 . Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION I - FACILITY INFORMATION

FACILITY DESCRIPTION

This existing GRU J R. Kelly Gencrating Station consists of: three natural gas and distillate fuel oil-fired
nominal 16 MW simple cyele combustion turbine-electrical generators designated as Combustion Turbine
Nos. 1, 2, and 3; two natural gas and No. 6 fuel oil-fired conventional boilers designated as Units 7 and 8;
a recirculating cooling tower system, including two fresh-water mechanical draft cooling towers; fuel oil
storage tanks; water treatment facilities, and ancilliary support equipmient. The steam turbing-electrical
generators associated with Units 7 and 8 have nameplate ratings of 25:and 50 MW respectively.

Unit No.8 boiler will cease operation following completion of construction c_:)\f Combined Cycle Unit CC-1.

NEW EMISSION UNIT
This permit addresses the following emission unit:
EMISSION UNIT SYSTEM Emssmfv UNIT DESCRIPTION
Unit CC-1. One nominal dua) fuel 133 Megawatt
009 Power Generation | Combined Cycle Combustion Turbine-Electrical
Generator with unﬁre@ HRSG.

REGULATORY CLASSIFICATION

The facility is classified as a Major or Title V Source of AirPollution;as defined in Rule 62-210.200. It is
within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C.
and is a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD).

|

PSD review and a Best Available Control Technology (BACT) deterniination were required and performed
for this project for emissions of carbon monoxide (CO) and particulatg matter smaller than 10 microns
(PM,q). The new Combined Cycle Unit CC-1 is subject to the New Source Performance Standard for
Stationary Gas Turbines at 40CFR60, Subpart GG,

This facility is also subject to certain Acid Rain provisions of Title IV, of the Cleat;éir Act.

This project is not subject to the requirernents of Chapter 403, Part ILF.S., Electric®Power Plant and ¥
Transmission Line Siting because the steam electric generating capacity of this facility will not change.

RELEVANT DOCUMENTS:

The documents listed below are the basis of the permit. They are specifically related to this permitting
action, but not all are incorporated into this permit. These documentsiare on file with the Department

. Application received September 7, 1999
e Department letter to GRU dated October 6, 1999 ‘

» Comments from the Fish and Wildlife Service dated Octobez 6, 1999

o  GRU Jenters dated October 25, November 10, December 2, and December 16, 1999

« Public Notice Package including Technical Evaluation and Prelindinary Determination dated Decemnber
17, 1999

o Letters from EPA Region IV dated November 10 and 1999
= Department’s Final Determination and BACT determination issuéd with this Final Permit.

GRU J.R. Kelly Generating Station : Permit No. PSD-FL-276
Combined Cycle Unit CC-1 : Facility No. 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-F1-276
SECTION I - ADMINISTRATIVE REQUIREMENTS

1. Regulating Agcuaies: All documcnta reletod to applications for permits to conatmct, apessie or modify
an emmissions unit should be submitiad to the Bureaus of Air Regolation (BAR), Florida Department of
Enviroamental Protection (FDEP), at 2600 Biair Stons Road, Tallahassee, Flarida 32399-2400 and
phone number (850) 488-01 14, All documents related to reports, teets, and notifications shoald be
submitied to the DEP Northeast District Office 7825 Baymeadows Way, Suite 2008, Jacksonville,
Florida 32286-7590 md phona mimber 904/448-4300 and Northeast District Branch Ofice, 101 NW 75
Street, Suits 3 Gaingsvillz, Florida 32607 and phone number 352/333-2850.

2. Gepersl Conditions: The owner and operator is subject to and shall operate under the aitached General
Permit Conditions G.| through G.15 listed in Appendix GC of this permit. Generwl Permit Conditions
are binding and enforceable pursuant to Chapter 403 of the Florida Starutes. [Rulo 62-4.160, FA.C]

3. Temminolosy: The terms used in this permit have specific meandngs &5 defined in the corresponding
chapters of the Florida Administrative Code.

4. Formmg and Application. Frocedurcs: 'Ihepermil:tu d:alluseﬂnappliuhlcfmmlimdmkuls 62-
210.900, F.A.C. and follow the spplication provedures in Chapter 624, F.A.C. [Rule 62-210.900,

FAC)

5. Modifications: The permittes shall aive writien notification to the Department when thers is any
modification to this facility as defined in Rule 62-210.200 FA.C.. ‘This nofice shall be submitted
ufficiently in advancs of any exitical date involved to allow sufficient tims for review, discussion, and
revision of plans, if necosvary. Such notice shall include, but not be limited to, information describing
the prociss natare of the change; modifications to any emisgion control system; production capacity of
the facility befors and after the change; and the anticipated complotion dato of the change. [Chapters 62-
210 and 62-212, FAC) '

6. Construction Expiration: Approval to construct shall bocome invalid if construction is not commenced
within 18 months after roosipt of such approval, or if construstion is discontinued for o pezicd of 18
momths or sors, or if constryction is not compleled within a roasonable time. Tho Department may
extend the 18-month period upon a satisfactory showing that an extension ig justified. [Rules 62-
21002)(3), 62-210.300(1)(a), 62-4.070(3), F.A.C and 40 CFR 52.2)(r}2)]
oﬁqw .‘ s struotio o a D - i) e th arrespadd o i
O "epu s/Tequired b
W:(J‘ for the sourcsTRwle-62=-070(TF.AC,, 30 CFF
Pagmmit Exctanaion: The permittos, for good cause, may request that this PSD peemit be extendod. Such a

q%

v

5

" vequest shall b submitted to the Bureau of Air Regulation 30 days prior to the expiration of the peamit, * pessiéde
(Rule 624 080, F.A.C.).
. Anplication for T#le IV Permit: An application for a Title IV Acid Rain Permit, must be submitted o
the U8. Environmental Protection Agancy Region IV offies in Atlanta, Georgia and a sopy to the DEP’s
Bureau of Air Regulation in Tallahassoe 24 months before the date on which the new unit begins serving
an slestrical generator (greater than 25 MW). [40 CFR 72]
10. Application for Title V Permit: An applicktion for & Title V operating peomit, pursuant to Chapter 62-
213, F.A.C., must bo submitted to the DEP’s Bureau of Alr Regulation, and & copy to the Department’s
Northeast District Offics. [Chapter 62-213, F.A.C]

GRU J.R. Kelly Generating Station Petmit No. PSD-FL-276
Combined Cycla Unit CC-1 Facality No, 0010005
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PREVENTION OF SIGNIFICANT DETERIORATION PERMIT PSD-FL-276
SECTION II - ADMINISTRATIVE REQUIREMENTS

1L

12.

13,

4.

N or Additional Conditions: Pursuant to Ruls §24.080, F.A.C., for good canse shown and afler
notico and an administrative hearing, if requeatzd, the Departmant may raquira the pammittee to confarm
to new or additional conditions. The Department shall allow the permittee a reasonable time to conform
to the new or edditional conditions, and on application of the permittee, the Department may grant
additional time. (Rule 62-4.080, F.A.C)]

Anoual Reports: Parnant to Role 62.210.370(2), F.A.C.. Anmal Operatioa Reports, the permittes is
required to submit enanal reports an the actual operating rates and emissions from this facility. Anrpal
operating reports shall be gent to the DEP’s Northeast District and Northeast District Branch Offices by
March Ist of each year, \ '

Stack Testing Pagilitiss: Stack sampling facilities shall be installed in accardance with Rule 62-
297,310{6), F.A.C. The permittee shall design this unit to accommodte adequate testing snd sampling
locations for campliance with the spplicable emission limits listed in Sperific Conditinns No. 15 through
17, [Rule 62-4.070(3) , Rule 62-297.310 6)F.AC)

etni : Semi-anmual excess emission reports, in accordance with 40 CFR 80.7 (@)(T (c)
(1999), shall be subrmitted to the DEP’s Noxtheagt District and Northeagt District Branch Offices. Each
excess emission report shall include the information regquired in 40 CFR 60.7(c) and 60.334,
othenwise specificd heagin (S¢o Condition 41). Excess cmission reports may be submiitsd on A quarterly
basis at the permitise’s disorction.

£xpt”

GRU JR. Keily Generating Station Permitl No, PSD-FL-276
Combined Cycle Unit CC-1 Facitity No, 0010005
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%l.‘._l;l | __GAINESVILLE REGIONAL UTILITIES

YIAFAX
December 16, 1999

Mr. Alvaro Linero, P.E.

Administrator, New Source Review Section
Division of Air Resources Management
Florida Dept. of Environmental Protection
2600 Blair Stone Road, MS # 5505
Tallahassee, FL. 32399-2400

RE:  Gaincsville Regional Utilities (GRU)
J.R. Kelly Generating Station - Repowering Project

Dear Mr. Linero:

Pursuant to our discussion related to the above-referenced project, GRU is willing to accept an
annual NOx emission cap of 133 tons per year on the proposed combined cyele unit.

Please call me at (352) 334-3400 Ext. 1284 if you have any questions.

Sincerely,

Yolanta E. Jonypas
Sr. Environmental Engineet

XC: D. Beck
 T. Davis, ECT
D. DuRose
T. Heron, FDEP - Tall.
M. Kurtz
E. Regan
G. Swanson
JRK CC1

ccldepnoxcap.y3Z
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APPENDIX BD
BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

Gainesville Regional Utilities
J.R. Kelly Generating Station
Combined Cycle Repowering Project

BACKGROUND

The applicant, Gainesvilie Regional Utilitics (GRU), proposes to install a nominal 133 megawatt gas
and distillate fue] oil-fired combined cycle unit (Unit CC-1) at the existing J.R. Kelly Generating
Station, located near downtown Gainesville, Alachua County. The proposed project will result in
“gignificant increases” with respect to Table 62-212.400-2, Florida Administrative Code (F A.C)) of
emissions of particulate matter (PM;,) and carbon monoxide (CO). The project is therefore subject to
review for the Prevention of Sienificant Deterioration (PSD) and a determination of Best Available
Control Technology (BACT) in accordance with Rule 62-212.400, F.A.C.

The primary unit to be installed is a nominal 83 MW General Electric PG7121EA (7EA) combustion
turbine-electrical generator, fired primarily with pipeline natural gas. The project includes an unfired
heat recovery steam generator (HRSG) that will feed the existing Unit 8 steam turbine-electrical to
produce another 40-50 MW. The project will result in the retirement of the conventional gas and
residual firel oil-fired steam generator that presently feeds the Unit 8 steam turbine-electrical
generator, The project includes a 100 foot stack for combined cycle operation, and a 78 foot bypass
stack for simple cycle operation. Descriptions of the process, project, air quality effects, and rule
applicability are given in the Technical Evaluation and Preliminary Determination dated December
18, 1999, accompanying the Department’s Intent to Issue.

DATE OF RECEIPT OF A BACT APPLICATION:

The application was received on Septetber 7, 1999 and included a prepesed-BACT proposal prepared
by the applicant’s consultant, Environmental Consulting & T echnology, Inc. The application was
revised on December 16)32? 1;3;1301 a cap on emissions of nitrogen oxides (NOx).

REVISED BACT DETERMINATION REQUESTED BY THE APPLICANT:

POLLUTANT CONTROL TECHNOLOGY PROPOSED BACT LIMIT
Pipeline Natural Gas 5 Ibhr (gas)

Particulate Marer 0.05% Sulfur Distllate Oi] 16 Ib/hr (oi, 1000 hxs)
Combustion Controls 10 percent Opacity

Carbon Monoxide

Combustion Controls

25 ppmvd {gas — 1" year)
20 ppm (gas — after 1" yr)

20 ppmo (fue] oil)

According to the revised application, Unit CC-1, will emit approximately 133 tons per year (TPY) of
NOy, 189 TPY of CO (after the first year), 9 TPY of VOC, 47 TPY of SOy, and 24 TPY of PM/PM .
Because of the skutdown of Unit 8 and an emission cap on NOy, net emissions increases from the
facility are projected to be 39 TPY NQOy, 171 TPY of CO (after the first year), 23 TPY of PM/FM,q, 18
TPY of SO, and 7 TPY of VOC. The basis for these values is 7,760 hours of operation on natural gas
and 1,000 hours on distillate fuel oil.

Permuit No. PSD-FL-276
Facility No. 0010005

GRU J.R. Kelly Generating Station
Combined Cycle Unmit CC-1
BL-1
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APPENDIX BD

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

by $1,324,708 with an annualized cost of $345,352 per unit. GRU consultant’s estimated
levelized costs for CO catalyst control at 2,029 per ton.

¢+ The Department does not necessarily adopt this estimate, but would agree that these estimates
would not be cost-effective for removal of CO (especially if emissions without control are
actually much lower than 20 ppmvd as discussed above).

¢ The Department will set CO limits achievable by good combustion at full load as 25 ppmvd
(first year of operation) and 20 ppmvd (gas) and 20 ppmvd (oil). These values are equal to
those at the recently permitted 7EA units in Florida. They are similar or slightly higher than
values from permitted “F”’ combustion turbines operating in either combined cycle or simple
cycle mode. The reason is that the lower firing temperatures of the 7EA units versus the 7FA
mits restlts in less burn-out. As discussed above, the Department expects CO emussions to be
in the 5 ppmvd range (even when NOx emissions are 9 ppmvd), but does not want to force a
lower guarantee from GE at an excessive cost to GRU.

s+ The CO impact on ambient air quality is lower compared to other pollutants because the
allowable concentrations of CO are much greater than for NOy, SQ,, VOC (ozone) or PMyp.

COMPLIANCE PROCEDURES

POLLUTANT

COMPLIANCE FROCEDURE

Visible Emissions

Mecthod 9

Particulate (PM;p)

By VE tests. EPA Method 5 if a special test is needed

Carhon Monoxide

AnEaal Method 10 (can use RATA if at capacity)

DETAILS OF THE ANALYSIS MAY BE OBTAINED BY CONTACTING:

A. A. Linero, P.E. Administrator, New Source Review Section

Teresa Heron, Review Engineer, New Source Review Section
Department of Environmental Protection

Bureau of Air Regulation
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Recommended By:

Approved By:

C. H. Fancy, P.E., Chief
Bureau of Air Regulation

Howard L. Rhodes, Director
Diviston of Air Resources Management

GRU I R. Eelly Generating Station
Combined Cycle Unit CC-1

Permit No. PSD-FL-276
Facility No. 0010005

BD-5
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In the Matter of an

Aprlication for Permit by:

Mr. Michael L. Kurtz, General Manager : DEP File No. 0010005-002-AC (PSD-FL-276)
City of Gainesville, GRU Combined Cycle Repowering Project
Post Office Box 147117 Alachua County

Gainesville, Florida 32614-7117
/

.

The Department of Environmental Protection (Department) gives notice of its intent to issue an air construction
pertit (copy of Draft Permit attached) for the preposed project, detailed in the application specified above and the
attached Technical Evaluation and Preliminary Determination, for the reasons stated below.,

The applicant, GRU, applied on September 7, 1999 to the Department for ag air constryction pegmit to install
nominal 133 megawatt combined cycle unit and auxiliary equipment and to W boiler
presently providing steam to the Unit 8 steam turbine-electrical generator att TR elly Generating Station near
downtown, Gainesville, Alachua County.

The Department has permitting jurisdiction under the provisions of Chapter 403, Florida Statutes (F.8), and
Florida Administrative Code (F.A.C.) Chapters 62-4, 62-210, and 62-212. The above actions are not exempt from
permitting procedures. The Department has determined that an air construction permit under the provisions for the
Prevention of Significant Deterioraticn (PSD) of Ar Quality is required for the proposed work.

The Department intends to issue this air construction permit based on the belief that reasonable assurances have
been provided to indicate that operation of these emission vnits will not adversely impact air quality, and the
exgission units will conply with all appropriate provisions of Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and
62-297, F.A.C.

Pursuant to Section 403.815, F.S., and Rule 62-110.106(7)(3)1., F.A.C., you (the applicant) are required to
publish at your own expense the enclosed Public Notice of Intent t0 Issue Afr Construction Permit, The notice shall
be published one time only in the legal advertiscment section of 2 newspaper of general cixeulation in the area
affected. Rule 62-110.106(7)(b), F.A.C., requires that the applicant cange the notice to be published ag soon as
possible after notification by the Department of its intended action. For the purpose of these rules, "publication in a
newspaper of general circulation in the area affected” means publication in a newspaper meeting the requirements
of Sections 50.011 and 50.031, F.S., in the county where the activity is to take place. 1f you are uncertain that a
newspaper meets these requirements, please contact the Department at the address or telephone number listed
below. The applicant shall provide proof of publication to the Department's Bureau of Air Regulation, at 2600 Blair
Stone Road, Mail Station #5505, Tallahassee, Florida 32399-2400 (Telephone: 850/488-0114; Fax 850/ 022-6970).
You must provide proof of publication withitt seven days of publication, pursuant to Rule 62-110.106(5). F.A.C.
No permitting action for which published notice is required shall be granted until proof of publication of notice is
made by furnishing a uniform affidavit in substantially the form prescribed ih section 50.051, F.S. to the office of
the Department issuing the petmit. Failure to publish the votice and provide proof of publication may result in the
dendal of the permit pursuant to Rules 62-110.106(9) & (11), F.A.C.

The Department will issue the final permit with the attached conditions unless a response received in
accordance with the following procedures results in a different decision or significant change of terms or conditions.

The Department will accept written comments IEweEsCONCeMIng the proposed permit issuance action for a
period of 30 (thirty) days from the date of publication of Public Notice of Intent to Issue Air Permit. Written
comments should be provided to the Departraent’s Bureau of Air Regulation.at 2600 Blair Stone Road, Mail Station
#5505, Tallahassee, FL 32399-2400. Any written comments filed shall be made available for public inspection. If
written comments received result in a significant change in the preposed agency action, the Department shall revise
the proposed permit and require, if applicable, another Public Notice. The Department will hold a public meeting to
explain the proposed permitting action and receive public comments on January 3’% 2000 at the Goutly e, omsridle

e A REECTT ) . _
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PUBLIC NOTICE OF INTENT TO ISSUE AIR CONSTRUCTION PERMIT

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DEF File No. 0010005-002-AC (PSD—FLr276)

Gainesville Regional Utilities
JR. Kelly Generating Station
Alachun County

The Department of Environmental Pratection (Department) gives notice of itd intent o issuc a permit under the
requitements for the Prevention of Significant Deterioration (PSD) of Air Quality tc Gainesville Regicnal Utilities. The
permit is to construct an 83 magawatt (MW) natural gas and distillate fuel oil-fired combustion turbine genereator at the
existing J R. Kelly Generating Station in downtown Gainesville, Alachua County. A Best Available Control Technalogy
(BACT) determination was required for particulate manter (PM ) and carbon monoxide (CO) pursuant to Rule 62-212.400,
F.A.C. The applicant’s name and addtess are Geinesville Regional Utilities (GRU), Post Office Box 147117, Gainesville,
Flotida 32614-7717.

The proposed unit (Combined Cycle Unjt CC-1) 15 a General Eleciric PG7121EA combustion turbine-electrical
generator with an unfired heat recovery steam generator that will taige sufficient steam to produce approximately another
(maximum) 50 MW via the existing Uvit & steam-driven electrical generator. Upon commencement of commercial
operation of the new propesed unit, the Unit 8 steam boiler will permanently ccase operation. Distillate oil will be used as
back up fuel and limited to a 1000 hours per year. The turbine will able to operate in simpie cycle (i.e. wathout HRSG or
steam-alectrical turbine). The project also includes: a 78 foot stack for simple cycle operation; a 100 foet stack for
combined cycle operationya cooling tower for-pend-water (existing) and-a-small heaterte-heat-tha natural ges priot-to-uss in
simple-eyele-operation. g . .

Ploedine

Emissions of PM,, and CO will be controlled by good combustion of clearrhatural gas or maximum 0,05 percent sulfur
distillate fuel of). The BACT determination for CO is 20 parts per million by volume (ppmvd). Typical expected CO
eruissions are 310 ppmvd. The BACT determination for PM,; is 5 pounds per hour (Ib/hr) while burning natural gas and 10
Tb/hr) while buming fuel oil with a visible emission Jimitation of 10 percent opacity. Nitrogen oxides (NOy) emissions will
be controlled by Dry Low NOy techmology capable of achieving 9 parts per million {ppmvd) by volume at 15 percent
oxygen while firing natural gas and by wet injection achieving 42 ppmvd @15% Q, when burning fuel oil. Sulfuric acid
mmist (SAM), sulfur dioxide (SOy), and volatile organic compounds (YOC) will be controlled by good combustion of
inherently clean fuels, When fifing fuel oil, the NOL, smise Gt o mud at 14840 by watinjertion-- (HM”M

PSD and BACT do not apply for NOx, 30z, SAM, PM and VOC cmissions. The maximum future potential (i.e.
permitted allowable) annual emissions in tons per year are summarized below for comparison with recent past actual annual
emissions from Unit 8 which is slated for retirernent. The increases shown are based on future potential emissions minus
past actual emissions.

o]lutant Unit 8 {present potential) Unit 8 (past actual} CC-1 (fture potential) Increase PSD Significance

PM 296 1.8 24.4 224 13
PMic 295 1.8 244 226 15
5aM 160 1.3 54 4.1 7

SO 6,498 29 47,1 18 40
NO, 1050 04 133 {cap) 39 40
vCC 12 2 9.2 1 40
Co 78 18 231 {yr 1} e ) 100
ala] 78 18 189 (yr 2+) 120 (yr2=) 100

The modest maximum increases in actual emissions and the very substantial reduction in total potential emissions will
_ accompany a tripling of generation capacity compared with the existing Unit 8 and as much as & six-fold incresse in actual
power generation. The Department and GRU agreed to an cmission cap for Unit CC-1 such that the total NOy increase will
be Tess than 40 TPY and thus exernpt from PSD for that pollutant. This i\ i i

An air quality impact analysis was conducted. Maximum predicted impacts due to proposed emissions from the project
are Icss than the applicable PSD Class I and Class 11 significant impact tevels.

The Department will issue the FINAL Permit, in accordance with the conditions ol the DRAFT Permit, unless &
response received in accordance with the following procedures results in a different decision or significant change of terme

or conditions.

The Department will accept written commerits conceming the proposed permit issuance action for a period of 30
(thirty) days from the date of publication of this Public Notice of Intent to Issue Air Construction Permit. Written comments
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ECT No. 990100-0200

REAU OF AIR REGULATIO
SENT BY FAX AND OVERNIGHT MAIL ON 12/2/99 BURE 1

Mr. Jim Lattle

U.S. Environmental Protection Agency

Region 4

Air and Radiation Technology Branch

Air, Pesticides and Toxics
Management Division

Atlanta Federal Center

61 Forsyth Street, S.W.

Atlanta, GA 30303-8960

Re: PSD Application for Gainesville Regional Utilities — Kelly Generating Station
(PSD-FL-276) Located in Alachua County, Florida

Dear Mr. Little:

On behalf of the City of Gainesville, Gainesville Regional Utilities (GRU), the following
responses to comments provided by the U.S. Environmenta! Protection Agency (USEPA)
to the Florida Department of Environmental Protection (FDEP) in correspondence dated
November 10, 1999 are submitted for your consideration:

1. Region 4 has evaluated the SCR cost assessments prepared by the applicant and
the U.S. Fish and Wildlife Service. We have also given consideration to the con-
cerns about the accidental release risks and potential environmental impacts of
ammonia handling. Our conclusion following this review is that use of SCR com-
bined with a DLN combustor should be considered BACT for NO, emissions when
the proposed facility is operated in combined cycle mode firing natural gas.

Response

A detailed response to the U.S. Fish and Wildlife Service (USFWS) comments regarding
the economic and environmental impacts of SCR technology for the J.R. Kelly Repow-
ering Project were provided to the FDEP in correspondence from Environmental Con-
sulting & Technology, Inc. (ECT) dated November 10, 1999. FDEP has advised GRU
that a copy of this response has been provided to the USEPA, Region 4. The response to
the USFWS comments also addresses the SCR issues raised by the USEPA.

The J.R. Kelly Repowering Project is unique in comparison to other recent combustion
turbine power projects in that a contemporaneous decrease of 94 tons per year (ipy) of
NO, emissions will occur as a result of the repowering project. Actual NO, emissions

DAGRU-KELL YARESPONSESVGRU KELLY PLANT EPA RESPONSE.DOC.1
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Mr. Jim Little

U.S. Environmental Protection Agency
December 2, 1999

Page 2

from existing Unit 8, which will cease operations following the installation and operation
of the new CT/HRSG unit, averaged 94.1 tpy during 1997 and 1998. The substantial dif-
ference in net emission rates for repowering and grass roots CT projects is an important
factor which should be considered in BACT determinations for these two types of power
projects.

With the inclusion of the emissions decrease associated with the shutdown of existing
Unit 8, the NO, exhaust concentration from the J.R. Kelly Generating Station Repower-
ing Project CT/HRSG unit during gas-firing is equivalent to a grass-roots GE 7EA
CT/HRSG unit achieving 2.2 ppmvd NO,. Therefore, the net increase in NO, emissions
from the repowering project is equivalent to a grass roots CT with NOy emissions lower
than the USEPA suggested SCR controlled level of 3.5 ppmvd. If GRU had not elected
1o repower existing Unit & but rather simply added a new CT/HRSG unit equipped with
SCR controls (a scenario that would meet with regulatory agency approval), net facility
NO, emissions would be greater than that proposed for the repowering project.

In addition to the repowering aspects, use of SCR is not considered to represent BACT
for NO, for the following reasons:

e Operation of a SCR control system will resuit in an ammonia ship exhaust con-
centration of 5 ppmvd. This concentration is approximately equal to the NOy con-
centration reduction (i.e., 5.5 ppmvd) resulting from the application of SCR con-
trol technology. At baseload operations and 59°F, a 5 ppmvd ammonia slip con-
centration will result in ammonia emissions of approximately 30 tpy. The excess
ammonia would also be available to react with SO5 contained in the CT/HRSG
exhaust stream; PM, s emissions would increase, and PM/PM, emissions during
oil-firing would approximately double.

e Agqueous ammonia is a designated an extremely hazardous chemical which is
regulated extensively due to its toxicity. The regulation of aqueous ammonia un-
der 40 CFR Part 68 Chemical Accident Prevention Provisions demonstrates that
transportation, handling, and storage of aqueous ammonia are activities that, in
the judgement of the EPA, may potentially result in the accidental release of a
toxic chemical. The potential for accidental releases of agueous ammonia in an
urban setting with significant public exposure poses an unnecessary public health
risk, particularly in light of the minimal environmental benefits that may occur
due to its use for the J.R. Kelly Generating Station Repowering Project.

e Maximum annual NO; air quality impacts due to operation of the new CT/HRSG
unit during oil-firing, without a SCR control system, are projected to be only 0.2
percent of the NAAQS for this air contaminant. During the predominant gas-
firing mode of operation, maximum annual NO; air quality impacts, without a
SCR control system, are projected to be only 0.01 percent of the NAAQS. These

DAGRU-KELLY\RESPONSES\GRU KELLY PLANT EPA RESPONSE.DOC.2 _c_
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U.S. Environmental Protection Agency
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Page 3

already low air quality impacts show that the addition of a SCR control system
will provide no discemable improvement in NO, ambient air quality.

* The application of CT dry low-NO, (DLN) control technology represents pollu-
tion prevention in that the technology prevents the creation of an air contaminant
by means of process combustion modifications. Pollution prevention technology
achieving comparable emission reductions is considered environmentally superior
to add-on controls because lower quantities of solid wastes, wastewater, and col-
lateral air emissions are generated compared to add-on controls. The regulatory
definition of BACT specifically includes innovative combustion technigues as a
control technology which can be considered in a BACT analysis. DLN technology
would clearly qualify as an innovative combustion technique. The history of DLN
development leads to the conclusion that future improvements in performance
{(1.e., lower NO, emissions) are likely to occur. Due to the significant economic
costs and collateral air emissions associated with add-on control systems such as
SCR, further encouragement by the regulatory agencies of improved DLN per-
formance is considered desirable. Mandating SCR control systems for CTs that
achieve single digit NO, exhaust concentrations would likely do the opposite by
reducing the incentive to further refine and improve DLN technology. Regulatory
encouragement of further improvement in DLN technology would also prove en-
vironmentally beneficial with respect to reducing NO, emissions from simple-
cycle CTs since these units generally do not have the option of using SCR control
technology due to temperature and economic considerations.

For the above reasons, GRU requests that USEPA reconsider their conclusions regarding
NO, BACT for the ] R. Kelly Generating Station Repowering Project.

2. The proposed BACT for particulate matter (PM;g) is 10% opacity for visible emis-
sions. This visible emissions opacity limit is proposed as a surrogate for a BACT
particulate matter emissions rate limit. It is accepiable to use the 10% opacity
limit as a surrogate for monitoring and recordkeeping; however, the permit con-
ditions should also list the corresponding emission rate for particulate matter

_(i.e., 9 Ib/hr for natural gas, 17 Ib/hr for fuel oil )

Response

GRU concurs with this comment.

DAGRU-KELLY\RESPONSES\GRU KELLY PLLANT EPA RESPONSE.DOC.3 ‘-c_
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U.S. Environmental Protection Agency
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3. It is EPA’s policy that BACT applies during all normal operations und that auto-
matic exemptions should not be granted for excess emissions.

Response

An exemption from excess emissions was requested due to startup, shutdown, fuel
switching, or malfunction because the CT vendor emission performance levels can not be
achieved during these periods. During cold and warm startups, temperatures within the
HRSG must be increased slowly to avoid metallurgical damage. Accordingly, the CT
must be operated at low load for a period of time to properly acclimate the HRSG to the
hot CT exhaust gas stream. During these low load startup periods, CT emissions will ex-
ceed the vendor performance guarantees. A similar situation arises during CT/HRSG
shutdowns. Accordingly, an exemption from excess emissions due to startup, shutdown,
fuel switching, or malfunction is considered appropriate and necessary.

Your further consideration of the NO, BACT issues concerning GRU’s J.R. Kelly Re-

powering Project will be appreciated. If you have any questions, please feel free to give
me a call at 352/332-6230, Ext. 351.

Sincerely,

ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.

Thomas W. Davis, P.E.

Principdl Engineer

cc: Ms. Theresa Heron, FDEP ‘/
Ms. Yolanta Jonynas, GRU

DAGRU-KELLY\RESPONSES\GRU KELLY PLANT EPA RESPONSE.DOC 4 -c-

Environmental Conaulling & Technology, Inc.



STy UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

2 3 REGION 4
3 N\ ¢ ATLANTA FEDERAL CENTER
: s &1 FORSYTH STREET - -
b R I " ARy
A o ATLANTA, GEORGIA 30303-8960 R E C B vy =y
NOV 10 1898 NOV 17 1999
3 APT-ARB

BUREAU OF AR REGU: aTie- -
[ N

Mr. A A Linero, P.E.

Florida Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

SUBE PSD Apniication for Gainesville Regional Utilitv - Kelly Generating Starion
(PSD-F1.-276) located in Alachua County, Florida

Dear Mr. Linero:

Thank you for sending the PSD permit application dated September 8, 1999, for the
above referenced facility. The application is for the repowering project which will add one
simple/combined cycle combustion turbine (CT) with a nominal generating capacity of 83 MW
and a 50 MW unfired heat recovery steam generator (HRSG) to be located at the existing J. R.
Kelly Generating Station. The project also includes shutting down the existing steam boiler for
Unit 8 and routing the HRSG steam to the Unit 8 electric generator. The combustion turbine
proposed for the facility is a General Electric (GE), frame 7EA unit. The CT will primarily
combust pipeline quality natural gas with No. 2 fuel oil combusted as backup fuel. As proposed
the CT will be allowed to fire natural gas up to 8,760 hours per year and fire No. 2 fuel oil a
maximum of 1,000 hours per year. Total net emissions from the proposed project are above the
thresholds requiring Prevention of Significant Deterioration (PSD) review for nitrogen oxides
(NO,), carbon monoxide (CO), and particulate matter (PM,,,).

7

Based on our review of the PSD permit application, we have the following comments:

1. The applicant proposed a best available control technology (BACT) NO, emission limit of 9
ppmvd (15% oxygen) for natural gas firing to be achieved by use of dry low-NO,
combustion. The proposed BACT for NO, emissions when firing No. 2 fuel oil is 42 ppmvd
using water injection. The applicant preformed a cost analysis which considered using
selective catalytic reduction (SCR) to control NO, emissions from the CT. The applicant’s
cost analysis calculated the cost effectiveness of SCR to be $5,027/ton removed of NO, The
U.S. Fish and Wildlife Service disagreed with some of the assumptions in the applicant’s cost
analysis and, using the OAQPS Control Cost Manual, calculated a cost effectiveness for SCR
to be approximately $3,961/ton of NO, removed. The applicant also has expressed concerns
regarding the storage and handling of aqueous ammonia.

intemet Address (URL) ¢ http://www.epa.gov
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Region 4 has evaluated the SCR cost assessments prepared by the applicant and the U.S. Fish
and Wildlife Service. We have also given consideration to the concerns about the accidental
release risks and potential environmental impacts of ammonia handling. Our conclusion
following this review is that use of SCR combined with a DLN combustor should be
considered BACT for NO, emissions when the proposed facility is operated in combined
cycle mode firing natural gas. The basis for our conclusion is as follows:

* For many recent combined cycle combustion turbine facilities, BACT for natural gas
firing has been add-on control (SCR 1n almost all cases) with a DLN combustor.

+ Nothing in our review of the GRU-Kelly Generating facility information (including the
applicant’s cost evaluation) leads us to conclude that the proposed facility is in some
sense unique compared to other recent similar facilities such that use of SCR would be
cost prohibitive for GRU-Kelly even though not cost prohibitive for other facilities.

» Use of SCR technology with combustion turbines is now widespread. While safety is
certainly a concern with any process involving ammonia, the accumulated operating
history of SCR systems should allow for the design and use of an SCR system at the
GRU-Kelly Generating facility that is protective of the surrounding community, Further,
careful operation and monitoring of the SCR system wiil help minimize any adverse
environmental impacts from ammonia slip.

2. The proposed BACT for particulate matter (PM,;) is 10% opacity for visible emissions. This
visible emissions opacity limit is proposed as a surrogate for a BACT particulate matter
emissions rate limit. It is acceptable to use the 10% opacity limit as a surrogate for
monitoring and recordkeeping; however, the permit conditions should also list the

corresponding emission rate for particulate matter (i.e., 9 lb/hr for natural gas, 17 Ib/hr for
fuel oil.) '

3. The applicant has requested exemption from excess emissions due to startup, shutdown or
malfunction for up to 4 hours in any 24-hour period. It is EPA’s policy that BACT applies
during all normal operations and that automatic exemptions should not be granted for excess
emissions. Startup and shutdown of process equipment are part of the normal operation of a
source and should be accounted for in the planning, design, and implementation of operating
procedures for the process and control equipment. Accordingly, it is reasonable to expect
that careful and prudent planning and design will eliminate violations of emission limitations
during such periods.

In conclusion, we request that the draft permit not be issued until EPA, FDEP, and the permit
applicant reach consensus on the BACT determination for NO, emissions.
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Thank you for the opportunity to comment on the GRU-Kelly Generating Station’s PSD
permit application. If you have any questions regarding these comments, please direct them to
either Katy Forney at 404-562-9130 or Jim Little at 404-562-9118.

Sincerely,

) /I

R. Douglas Neeley

Chief

Air and Radiation Technology Branch

Air, Pesticides and Toxics
Management Division
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Consulting & Technoiogy, Inc.

November 10, 1999 RECEEVED

ECT No. 990100-0200, NOV 12 1999

SENT BY OVERNIGHT MAIL ON 11/11/99
- BUREAU OF AR REGULATIC

Mr. A. A. Linero, P.E.

Administrator, New Source Review Section
Division of Air Resources Management

Florida Department of Environmental Protection

.| 2600 Blair Stone Road, MS # 5505

Tallahassee, Florida 32399-2400

Re: Florida Department of Environmental Protection (FDEP)
File Nos. 0010005-002-AC and PSD-FL-276
'GRU—IJ.R, Kelly Power Plant—Repowering Project

Dear Mr. Linero:

On behalf of the City of Gainesville, Gainesville Regional Utilities (GRU), the following
responses to comments provided by the U.S. Department of the Interior, Fish-and Wild- .
life Service (USFWS) to the Department in correspondence dated October 6, 1999 are”
submitted for your review: ‘ .

1 Because of the relatively small emissions increases, the potential for impacts to
the air quality and air quality related values of the Class I areas is minimal.

Response

GRU concurs with this conclusion by the USFWS. Maximum modeled air quality im-
pacts, assuming oil-firing operations, at the Okefenokee and Chassahowitzka National
wildlife Refuge Class I areas are projected to be well below the U.S. Environmental
Protection Agency (EPA) significant impact levels for Class I areas. Maximum impacts
will be even lower when natural gas, the primary fuel source, is utilized. .

2. GRU'’s BACT analysis is incomplete because if improperly dismissed SCONO,.

Response

As waé discussed in Section 5.5.1 of the September 1999 permit application, SCONO,™
technology is considered to be an emerging technology for large combustion turbines
(CTs). The project cited by the USFWS, the La Paloma Power Generating Station located

YAGDP-9\GRUWKELLYTWD1110.D0C.1
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near Bakersfield, California, in an ozone nonattainment area, will consist of four, 250
megawatt (MW) power blocks. Three of these blocks will utilize conventional SCR con-
trol technology while the fourth will install SCONO,™. The installation of SCONO,™
technology on one of the four power blocks is essentially for the purpose of determining
the commercial viability of this technology on large CTs. '

SCONO,™ technology, which is considerably more expensive than SCR control tech-
" nology (from two to six times more expensive), is considered to represent the lowest
achievable emission rate (LAER) applicable to nonattainment areas. LAER determina-
tions do not consider economics. There are currently no CTs located in ozone attainment
areas utilizing SCONO,™ technology

As was noted in the September 1999 permit application discussion of SCONO,™ tech-
nology, this technology has little tolerance for sulfur compounds. Even natural gas, which
contains very low levels of sulfur compounds (i.e., approximately 0.0006 weight per-
_ cent), must be treated prior'to combustion in a CT utilizing the SCONO,™ technology .
The GRU Repowering Project CT will employ distillate fuel oil containing no more than
0.05 weight percent sulfur as a back-up fuel source. Goal Line Environmental Technolo-

- gies (GLET), the sole supplier of the proprietary SCONO, ™ technology, has declined to

offer proposals for several CT projects which employ back-up fuel oil citing concerns.
with sulfur contamination of the SCONQ,™ catalyst.

As a municipal electric utility, GRU must be a source of reliable power generation. Ac- °
~ cordingly, it is considered inappropriate for GRU to commit to the use of SCONO,™ "~
control technology for the repowering project CT when the commercial viability of this
technology has not been demonstrated for a comparable size CT. Reliance on a single
-supplier of a control system also poses a commercial risk to GRU.

3. GRU’s BACT analysis is deficient because ‘it did not properly evaliate the eco-
’ nomic and environmental feasibility of SCR.

Response

USFWS raised three issues regarding the economic analysis of SCR: (a) instrumentation’
costs, (b) interest rate, and (c) heat rate penalty. The SCR economic analysis has been re- |
‘evaluated based on the USFWS comments and additional consideration of site-specific
factors associated with the J.R. Kelly Power Plant Repowering Project. Detailed line item
explanations of the revised SCR. capital and annual cost estimates are provided in Tables

1 and 2, respectlvely Comments on the revised SCR cost analysis are as follows:

1. The proposed combustion turbine/heat recovery steam generator (CT/HRSG) will
be located at the J.R. Kelly Generating Station. The J.R. Kelly Generating Station

ECT
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is an existing power generation facility located in downtown Gainesville, Florida.
Because the CT/HRSG is a repowering project and will operate in conjunction
‘with existing Unit No. 8 steam turbine, the new CT/HRSG unit must be situated in
the vicinity of the Unit No. 8 steam turbine. Accordingly, constraints exist with
respect to the availability of space and the location of the new CT/HRSG unit at
the plant site. A plot plan of the J.R. Kelly Generating Station was prov1ded in the
September 1999 permit application package as Figure 2-2.

Due to location and space constraints, the addition of a SCR control system will

require revisions to the project design and layout. The addition of a SCR control

system (i.e., ammonia injection grid, ammonia/exhaust gas mixing zone; and SCR

catalyst) will increase the length of the HRSG by approximately 15 feet (ft). This

additional HRSG length will increase the footprint of the CT/HRSG unit such that .
revisions to the existing stoim water management system located 1mmedlately

south of the CT/HRSG unit will become necessary.

Due to these site-specific project considerations, the SCR cost analysis has been
revised to include a capital cost for the HRSG modifications needed to accommo-
date the SCR control system ($185,000) and an estimated 1nstallat10n cost of
$100, OOO to address storm water management system revisions, :

2. - The USFWS comment regarding SCR instrumentation costs was that an allow-

: ance for instrumentation should not be included in the cost estimate. The vendor
which provided the SCR quotation, Engelhard Corporation, indicates that only
controls associated with the ammonia skid are included. Engelhard further indi-
cated that their cost estimate includes control logic only and will require receiving:
a signal from a unit control system to be provided by others. The SCR vendor
quote also does not include any instrumentation needed for the aqueous ammonia
storage/vaporization system. Accordingly, an allowance for instrumentation costs
is considered appropriate. Because a firm, definitive cost estimate is not required
for a best available control technology (BACT) cost analysis, use of the EPA .
OAQPS factor of 0.10. times the purchased equipment cost is felt to be a reason-
able approach and is consistent with the EPA OAQPS factor methodology em-
ployed for the other SCR control system capital costs.

3. SCR annual costs have been revised to include an allowance for catalyst disposal
($25,410), ammonia costs based on information received from a major supplier of
ammonia, use of a 0.5 percent energy penalty as recommended by the USFWSV
‘and EPA, and a credit for annual emissions fees. ‘

Regarding ammonia costs, Tanner Industries was contacted to obtain an estimate
. of the delivered cost of aqueous ammonia (nominal 28. weight percent ammonia
[NH3]) for the J.R. Kelly Generating Station. Tanner Industries, a major national

=Cr
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. supplier of ammonia, indicated that it is industry practice to quote the cost of

" aqueous ammonia costs'on a dry (i.e., anhydrous) basis and delivery costs on a
total weight (i.e., wet) basis. For the J.R. Kelly Generating Station Repowermg
Project, an estimate of $2,285 per shipment of delivered aqueous ammonia based
on a 45,000 pound (22.5 ton) truck shipment was provided by Tanner Industries.

. Of this total, transportation costs were indicated to be $400 per shipment. These -
costs translate to a delivered aqueous ammonia cost of $102 per ton on a total

~ weight (i.e., wet) basis. The ammonia cost on a dry, anhydrous basis excluding
‘transportation is approximately $300 per ton assuming a 28 welght percent aque-
ous ammonia solution. : '

-4, The USFWS comment concerning interest rate suggested a value of seven percent

' based on information contained in the EPA OAQPS Cost Control Manual. As de-
scribed in the OAQPS Cost Control Manual, the applicable interest rate is the

- pretax marginal rate of return or real private rate of return. Accordingly, this in-
“terest rate is not a constant, fixed value but rather is project-specific and will vary -
depending on the profitability and cost of capital for the project being evaluated.
The 8.75 percent interest rate used for the J.R. Kelly Generating Station Repow-
ering Project represents a reasonable estimate of the cost of capital for GRU: ‘

Comparisons between the revised GRU and USFWS'SCR capital and annual cost esti-
mates are provided in Tables 3 and 4, respectively. Comments regarding these compari-
sons are as follows: :

1. The USFWS capital cost estimate excluded an allowance for an aqueous ammonia
storage tank. When adjusted for this omission and the additional costs associated .
with the HRSG modifications and storm water management system revisions, the
GRU and USFWS capital cost estimates are comparable; i.e., within 8 percent of
each other.

. 2. The USFWS annual cost estimate includes apparent computat1onal errors with re- -

.spect to the calculation of annualized cata]yst replacement cost, summation 6f di-
Tect costs, energy penalty cost, and indirect overhead cost. The USFWS annual
cost estimate was corrected for these apparent mathematical errors as well as ad-
justing the estimate to include the capital recovery costs associated with the -
HRSG modifications and storm water management system revisions. Following
these ad]ustments the GRU and USFWS annual cost estimates are considered
comparable; i.e., a difference of approximately 10 percent.

The revised SCR cost analysis is also considered to be conservative (i.e., under-estimate -
of actual cost effectiveness) for the following reasons:

EC7
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I. . Frequency of catalyst replacement was assumed to be 5 years in accordance with
' FDEP and USFWS recommendations. However, the SCR vendor emissions per-
formance guarantee is only valid for 3 years of operation or 3.5 years after catalyst
delivery, whichever occurs first. This vendor catalyst warranty is prorated over the -
guaranteed catalyst life. Use of a 3-year catalyst life will increase the estimated
cost effectiveness to approximately $5,300 per ton of nitrogen oxides (NOy) re-
moved.

2. The calculation of SCR cost effectiveness was based on an assumed 100 percent
capacity factor; 1.e., 7,760 hours per year (hrs/yr) of gas-firing and 1,000 hrs/yr of
oil-firing at baseload conditions. Lower actual utilization will result in a higher
control cost on a $/ton of NO, removed basis. For example, an overall 80 percent
capacity actor (6,208 hrs/yr of gas-firing and 800 hrs/yr of oil-firing). ylelds a cost
effectiveness of $5,725 per ton of NO, removed.

3. Replacement of catalyst was assumed to occur during a scheduled maintenance -
CT/HRSG outage. If the catalyst replacement cannot be conducted concurrently
with a scheduled maintenance outage, additional costs due to loss of power gen-
eration will be incurred. Assuming a 2 day unscheduled outage and a power cost

- of $0.03 per kilowatt per hour (kW/hr), the cost associated with the unscheduled
outage is estimated to be approximately $191 500 excluding a credit for fuel not
combusted during the outage.

4. Use of a 3 year catalyst life and overall 80 percent capacity factor will increase the
cost effectiveness to $6,340 per ton of NO, removed.

5. The proposed CT/HRSG unit is part of a repowering project planned for the J.R.
Kelly Generating Station. Existing Unit 8 will cease operation followmg installa- -
tion and operation of the new CT/HRSG unit. Actual NO, emissions from Unit

. No. 8 during 1997 and 1998 averaged 94.1 tons per year (tpy). Accordingly, the
net NOy emission increase due to the repowering project is 113 tpy. Keeping the

" oil-firing project premises unchanged (i.e., 1,000 hrs/yr at 42 parts per million by’

. volume dry [ppmvd] NO,), the NO, exhaust concentration from the J.R. Kelly

* Generating Station Repowering Project CT/HRSG unit during gas-firing is
equivalent to a grass-roots GE 7EA CT/HRSG unit achieving 2.2 ppmvd NO,.
This low level of NO, emissions is well below the most stringent national BACT
determination for CTs. The installation of a SCR control system to a CT/HRSG
unit achieving such a low NO, exhaust concentratlon would clearly be economi-
cally infeasible.

In summary, the installation and operatié_n of a SCR control system for the J.R. Kelly
Generating Station Repowering Project is considered to be economically unreasonable.
Initial capital cost and installation expenses are estimated to be approximately

£Cr
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$2,000,000. Operation and maintenance of the SCR control system is estimated to cost
- over $600,000 annually, Cost effectiveness is estimated to range from $4,778 to $6,340
~ per ton of NOy controlled. In addition, there are significant adverse environmental and
.energy impacts associated with the use of a SCR control system as discussed in the fol—
lowing sections.

Environmental Impacts

Installation of a SCR control system will result in emissions of ammonia due to the dis-
charge of unreacted ammonia; t.¢., ammonia slip. At a slip rate of 5 ppmvd, ammonia
emissions are calculated to be 28.5 tpy at bascload and 59 degrees Fahrenheit.(°F) ambi- -

- ent temperature. The 5 ppmvd ammonia slip rate is approximately equal to the NO, con-

_centration decrease (9—3.5 ppmvd or 5.5 ppmvd) resulting from the appllcatlon of SCR
control technology..

The excess ammonia is also available to react. with sulfur trioxide (SO3) in the exhaust

" stream to form ammonium sulfate ([NH4],SO;) fine particulate matter (PM, s). This reac-

tion would approximately double PM/PM; emissions during oil-firing; i.e., from 10 to
18 pounds per hour (Ibs/hr). The additional PM, s emissions will also result in an increase
in ambient PM; 5 levels as well as contribute to the formation of regional haze. Increases -
in ambient PM3 5 levels are of concern because cuirrent ambient concentrations in many
areas of Florida approach the National Ambient Air quality Standards (NAAQS) for this
air contaminant. -

As discussed above, the proposed CT/HRSG unit is part of a repowering project planned
for the J.R. Kelly Generating Station. Existing Unit 8 will cease operatron following in-
stallation and operation of the new CT/HRSG unit. Actual NOy emissions from Unit No.

8 during 1997 and 1998 averaged 94.1 tpy. Accordingly, the repowering project will re-
sult in an actual NOy emissions decrease of 94.1 tpy due to the cessation of operations of
Unit 8.

With respect to accidental releases of aqueous ammonia, a 90 day supply of agueous
“ammonia will require an approximate 16,000 gallon storage tank for the repowering proj-
ect. Aqueous ammonia is designated an extremely hazardous chemical which is regulated
extensively due to its toxicity. For example, the quantity of required aqueous ammonia-
storage, approximately 120,000 pounds, exceeds the applicability threshold of 20,000
pounds for ammonia solutions greater than 20 weight percent ammonia and therefore will
be subject to the requirements of 40 Code of Federal Regulations (CFR) Part 68, Chemi-
"cal Accident Prevention Provisions. These requirements include the preparation of a Risk
Management Plan (RMP). The handling and storage of aqueous ammonia is also regu-
lated under the Toxic Substance Control Act (TSCA), the Emergency Planning and
Community Right-to-Know Act (EPCRA), by rules promulgated by the Occupational

YAGDP-OANGRUNKELLY\TWDI 110.DOC.6 .
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- Safety and Health Admlnlstratlon (OSHA) as well as other state and local regulatory,
programs.

Ammonia is very alkaline'a.nd reacts corrosively with all body tissues. A Material Safety
Data Sheet (MSDS) for aqueous ammonia notes the following potential health effects:-

Inhalation—Corrosive. Extremely destructive to tissues of the mucous membranes and
upper respiratory tract. Symptoms may include burning sensation, coughing, wheezing,
laryngitis, shortness of breath, headache, nausea, and vomiting. Inhalation may be fatal .
as a result of spasm inflammation and edema of the larynx and bronchl chemical pneu-
monitis, and pulmonary edema.

inrgestionﬂ-Corrosive.- Swallowing can cause severe burns of the mouth, throat, and
stomach, leading to death. Can cause sore throat, vomiting, diarrhea. -

Skin Contact—Dermal contact with alkaline corrosives may produce pain, redness, se-
vere irritation, or full thickness burns. May be absorbed through the skin with possible
systemic effects.

Eye Contﬁct-nfConosive. Can cause blurred vision, redness, pain, severe tissue burns,
and eye damage. Eye exposure may result in temporary or permanent blindness. -

Chronic Exposure—Prolonged or .repeated skin exposure may cause dermatitis. Pro-
longed or repeated exposure may cause €ye, liver, kidney, or lung damage.

The MSDS also prov1des the followmg information concerning accidental release meas-
ures:

Approach release from upwind. Ventilate area of leak or spill. Wear appropri-
ate personal protective equipment as specified in Section 8. Isolate hazard
.area. Keep unnecessary and unprotected personnel from entering. Contain -
and recover liquid when possible. Carefully neutralize spill with dilute HCL.
Collect liquid in an appropriate container or absorb with an inert material

- (e.g., vermiculite, dry sand, earth), and place in a chemical waste container.-
Use water spray to cool, absorb, and disperse vapors. Do not use combustible
materials, such as saw dust. Do not flush to sewer! U.S. Regulations (Com-
prehensive Environmental Response, Compensation, and Liability Act [CER-
CLAY]) require reporting spills and releases to soil, water, and air in excess of

' reportable quantities. The toll free number for the U.S. Coast Guard National
Response Center is (800) 424-8802.

As discussed in the September 1999 permit application, the existing J.R. Kelly Generat-
ing Statlon is snuated in the urbanized section of downtown Gainesville. Land use in the

=C7
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vicinity of the J.R. Kelly Generating Station is residential to the north and east, mixed
residential/commercial to the west, and industrial to the south. Severdl\redevelopment :
projects planned for the downtown Gainesville area will increase public use of this area.
These projects include a new regional transportation center to the west and directly across
the street from the réepowering project, an EPA Brownfield Pilot Project that envisions the
creation of a regional park on the large tract of land immediately south of the repowering
project and the Union Street Station, a multi-story commercial/residential complex ap-
proximately three blocks northwest of the project site.

Due to the toxicity of aqueous ammonia and potential for accidental releases, it is consid-
‘ered inappropriate to transport, store, and handle this chemical in the Gainesville urban
area, particularly in light of the minimal environmental benefits that would occur due to
its use. Maximum annual NO; air quality impacts due to operation of the new CT/HRSG

" unit during oil-firing, without a SCR control system, are projected to be only 0.2 percent
of the NAAQS for this air contaminant. During the predominant gas-firing mode of op-
eration, maximum annual NO, air quality impacts, without a SCR control system, are
projected to be only 0.01 percent of the NAAQS. -

'Energy Impacts

Energy impacts associated with the use of a SCR control system were discussed in Sec-
tion 5.5.2 of the September 1999 permit application.’ In brief, the installation of SCR
+ technology will cause an increase in back pressure on the CT due to the pressure drop
across _the catalyst bed. Additional energy would be needed for the pumping of aqueous
NH3 from storage to the injection nozzles and for NH; vaporization. At an energy pen-
alty of 0.5 percent, lost power due to the increase in turbine back pressure will result in a
$109,062 annual cost.

In summary, mstallatlon of a SCR control system is not considered to represent BACT
for the J.R. Kelly Generating Station Repowering Project due to excessive costs, minimal
environmental benefits, potential for accidental releases of aqueous ammonia in an urban
area, and adverse energy impacts. An evaluation of NO,.BACT for the J.R. Kelly-Gener- o
ating Station Repowering Project should consider the following project-specific factors: -

¢ The repowering project will cause a reduction of 94 tpy of NO, emissions due to
the cessation of operations of existing Unit No. 8. With the inclusion of this emis-
sions decrease, the NO, exhaust concentration from the J.R. Kelly Generating .
Station Repowering Project CT/HRSG unit during gas-firing is equivalent to a
grass-roots GE 7EA CT/HRSG unit achieving 2.2 ppmvd NO,. The installation of
a SCR control system to a CT/HRSG unit achieving such a low NO, exhaust con-
centration would clearly be technically and economically infeasible.

‘ YAGDP-99\GRUNKELLY\TWDI1110.DOC 8
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e Location and space constraints exist at the existing J.R. Kelly Generating Station
with respect to siting of the new CT/HRSG unit. The addition of a SCR control
-system will-lengthen the HRSG unit such that revisions to an existing storm water
management system will become necessary.

¢ Operation of a SCR control system will result in an ammonia slip exhaust con-
' centration of 5 ppmvd. This concentration is approximately equal to the NO, con-
centration reduction (i.e., 5.5 ppmvd) resulting from the application of SCR con-
trol technology. At baseload operations and 59°F, a 5 ppmvd ammonia slip con-
centration will result in ammonia emissions of approximately 30 tpy. The excess
ammonia would also be available to react with SO; contained in the CT/HRSG
exhaust stream;, PM; 5 emissions would increase, and PM/PM,y emissions during
oil-firing-would approximately double.

" e Aqueous ammonia 15 a designated an exfremely hazardous chemical which is
regulated extensively due to its toxicity. The regulation of aqueous ammonia un- .
der 40 CFR Part 68 Chemical Accident Prevention Provisions demonstrates that
transportation, handling, and storage of aqueous ammonia are activities that, in
the judgement of the EPA, may potentially result in the accidental release of a
toxic ¢hemical. The potential for accidental releases of aqueous ammonia in an
urban setting with significant public exposure poses an unnecessary public health
risk, particularly in light of the minimal environmental benefits that may occur
due to its use for the J.R. Kelly Generating Station Repowering Project,

e Maximum annual NO, air quality impacts due to operation of the new CI/HRSG
unit during oil-firing, without a SCR control system, are projected to be only 0.2
percent of the NAAQS for this air contaminant. During the predominant gas-
firing mode of operation, maximum annual NO; air quality impacts, without a
SCR control system, are projected to be only 0.01 percent of the NAAQS. These

- already low air quality impacts show that the additton of a SCR control system
will provide no discernable improvement in NO, ambient air quality.

e The application of CT dry low-NOy (DLN) .control technology represents pollu-
tion prevention in that the technology prevents the creation of an air contaminant
by means of process combustion modifications. Pollution prevention technology
achieving comparable emission reductions is considered environmentally superior

~ to add-on controls because lower quantities of solid wastes, wastewater, and col:
lateral air emissions are generated compared to add-on controls. The regulatory
definition of BACT specifically includes innovative combustion techniques as a
control technology which can be considered in a BACT analysis. DLN technology
would clearly qualify as an innovative combustion technique. The history of DLN
development leads to the conclusion that future improvements in performance
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(i.e., lower NO emlssmns) are likely to occur. Due to the SIgmﬁcant economic
costs and collateral air emissions associated with add-on control systems such as -
SCR, further encouragement by the regulatory agencies of improved DLN per-
formance is considered desirable. Mandating SCR control systems for CTs that
achieve single digit NOx exhaust concentrations would likely do the opposite by
reducing the incentive to further refine and improve DLN ‘technology. Regulatory

" encouragement of further improvement in DLN technology would also prove en-
vironmentally beneficial with respect to reducing NO, emissions from simple-

- cycle CTs since these units generally do not have the option of using SCR control
technology due to temperature and economic considerations.

If you have any questions, please feel free to give mie a call at 352/332-0444.

Sincerely,

ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.
Thomas W. Davis, P.E. "
. Principal E_ngineer-
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Table 1-1, Summary of Air Pollutant Standards and Terms

City of Gainesville, GRU Permit Revision No.: 0010005-003-AV
J. R. Kelly Generating Station Facility ID No.: 0010005

This table summarizes information for convenience purposes only. This table does not supersede any of the terms or conditions of this permit.

E.U. ID No. Brief Description
-006 Fossil Fuel Fired Steam Generator Unit No. 6

Aliowable Emissions [EGUNaIEREEmissiones g
Pollutant Name Fuels | Hours/Year Standards Ibs./hour| TPY|ERESIBSTRoUr BERDATREY, Regulatory Citations Bee permit conditions
VE Nat. Gas 8760 20% opacity é g s A i { 62-296.406(1), F.A.C. 1HL.A4,
VE(SBY*™* Nat. gas 1095 609 opacity 62-210.700(3), F.AC. II.A.S.

Notes:
* The "Equivalent Emissions” listed are for informational purposes only.
** 5B refers to "soot blowing" and "load change”.

Table 1-1, Summary of Air Pollutant Standards and Terms
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City of Gainesville, GRU
J. R. Kelly Generating Station

This table summarizes information for convenience purposes only. This table does not supersede any of the terms or conditions of this permit.

TPY

E.U. ID No. Brief Description
-007 Fossil Fuel Fired Steam Generator Unit No. 7
Allowable Emissions
Pollutant Name Fuels Hours/Year Standards Ibs./hour
— —_—
VE Nat. Gas 8760 209 opacity ***
or
Nos. 4, 5, 6 F.O.
VE(SBY** 1095 609% opacity
PM Nos. 4, 5, 6 F.0. 8760 0.1 Ib/MMBtu
PM(SBY** Nos. 4, 5, 6 F.0. 1095 0.3 Ib/MMBtu
SQ2 Nos. 4, 5, 6 F.0. 8760 2.75 Ib/MMBtu
S02 Nos. 4, 5, 6 F.O. 8760 P 50% sulfur content by
weight on liquid fuels
Notes: T

* The “Equivalent Emissions” listed are for informational purposes only.
** SB refers to "soot blowing" and "load change”.
*** Except for one two-rinute period per hour up to 40%

Permit Revision No.: 0010005-003-AV
Facility ID No.: 0010005

Regulatory Citations bee permit conditions
62-296.405(1Xa), F.A.C. 11.B.4.
62-210.700(3), F.A.C. 11.B.5.
62.296.405(1Xb), F.A.C. HI.B.6.
62-210.700(3), F.A.C. H.B.7.
62-296.405(1)(c)j., F.A.C. 111.B.8.
11.8.9.
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Table 2-1, Summary of Compliance Requirements

City of Gainesville, GRU Permit Revision No.: 0010005-003-AV
J. R. Kelly Generating Station Facility ID No.: 0010005

This table summarizes information for convenience purposes only. This table does not supersede any of the terms or conditions of this permit.

E.U. ID No. Brief Description

-006 Fossil Fuel Fired Steam Generator Unit No. 6

Testing Frequency Min, Compliance
Pollutant Name Compliance Time Base Test
or Parameter Fuel Method Frequency Date * Duration CMSE** See permit conditions
VE Nat. gas DEP Method 9 befcre permit 01 -Mar 1 hour no 1.A.8., A.10.
renewal

Notes:
* The frequency base date is established for planning purposes only; see Rule 62-297,310, F.AC.
**CMS [=] continuous monitoring system

Table 2-1, Summary of Compliance Requirements
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City ot Gainesville, GRU

Permit Revision No.: 0010005-003-AV
J. R. Kelly Generating Station

Facility ID No.; 0010005
This table summarizes information for convenience purposes only. This table does not supersede any of the terms or conditions of this permit,

E.U. ID No. Brief Description
007 Fossil Fuel Fired Steam Generator Unit No. 7

Testing Frequency Min. Compliance
Pollutant Name Compliance Time Base Test
or Parameter Fuels Method Frequency Date * Duration CMS** See permit conditions
VE Nos. 4, 5,6 F.0 DEP Methed 9 annually 1 hour I.B.11., B.20.
or nat. gas
FM Nos. 4,5, 6 F.O EPA Methods annually 1 hour no I1.B.12., B21.
17,5, 5B or 5F
sS02 Nos. 4, 5,6 F.0 EPA Methods annually 1 hour M.8.13.
6, 6A, 6B, or 6C
or
ASTM D 2622.92 each fuel N/A i1.B.15.
D4294-90, D1552-90, | delivery
D4177-82 ér both
ASTM D4057-88 and
D129.91
Notes:
* The frequency base date is established for planning purposes only; see Rule 62-297.310, F.A.C.
“*CMS [=] continuous monitaring system
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Table 1. GRU J.R. Kelly Plant Repowering Project - Basis for SCR Capital Costs

Item OAQPS Basis
5} Factor

A, Direct Costs
Purchased Equipment 945,000 A Engelhard quote of $710,000 + cost of NH; storage tank + HRSG Modifications.

SCR Cost = $710,000

NH,; storage tank = $50,000 (engineering estimate)

HRSG Modifications = $185,000 [HRSG vendor estimata)

Total SCR System = $710,000 + $50,000 + $185,000 = $945,000

Instrumentation 94,500 0.10x A Purchased Equipment x OAQPS Instrumentation Factor of 0.10
Instrumentation = $345,000 x (0.10} = $84 500

Sales Tax 56,700 0.06 x A Purchased Equipment x 6% sales tax
Sales Tax = $945,000 x {0.08) = $56,700

Freight 47,250 0.05 x A Purchased Equipment x OAQPS Freight Factor of 0.05
Freight = $945,000 x {0.05) = 47,250

Subtotal Purchased Equipment 1,143.450 B Sum of Purchased Equipment + Instrumentation + Sales Tax + Freight
Subtotal Purchased Equipment = $945,000 + $94,500 + 56,700 + $47.250
Subtotal Purchased Equipment = $1,143,450

Subtotal Installation Cost 443.035 030 x B Subtotal Purchased Equipment x OAQPS Installation Cost Factor of 0.30 + Stormwater Management
Revisions

OAQPS Installation Cost Factor = (0.08 + 0.14 + 0.04 + 0.02 + 0.01 + 0.01) = 0.30
Subtotal installation Cost = $1,143,450 x 0.03 = $343,035

Stormwater Management Revisions = $100,000

Total Installation Cost = $343,035 + $100,000 = $443,035

Subtotal Direct Costs 1.586.485 Subtotal Purchased Equipment + Subtetal Installation Cost
Subtotal Direct Costs = §1,143,450 + §443,035 = §1,586,485

B. Indirect Costs
Subtotal Indirect Costs 354,470 0.31xB Subtotal Purchased Equipment x OAQPS Indirect Cost Factor of 0.31

OAQPS Indirect Cost Factor = (0.10 + 0.056 + 010 + 0.02 + 0.01 + 0.03) = 0.31
Subtotal Indirect Costs = §1,143,450 x 0.31 = $354,470

Total Capital Investment 1,940,955 Subtotal Direct Cost + Subtotal Indirect Cost
Total Capital Investment = $1,586,485 + $354,470 = $1,940,955

Source: ECT, 1999,
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Table 2. GRU J.R. Kelly Repowering Project - Basis for SCR Annual Operating Costs (Page 1 of 4|

Itemn OAQPS Basis
(%} Factor
A, Direct Costs
Operator Labor 15,649 A 0.5 hrs/shift x 3 shifts/day x 365 dys/yr x $28.40/hr
Operator Labor = (0.5) x {3) x {365) x {28.40) = $15,649
Supervisor Labor 2,332 015 x A Operator Labor x OAQPS Supervisor Labor Factor of 0.156
Supervisor Labor = $15,549 x0.156 = $2,332
Maintenance Labor 16,769 B 0.5 hrs/shift x 3 shifts/day x 36% dys/yr x $30.61/hr
Maintenance Labor = {0.5) x {3) x {365} x (30.61) = $16,759
Maintenance Material 16,759 1.0xB Maintenance Labor x OAQPS Supervisor Labor Factor of 1.0
Maintenance Materials = $16,759 x 1.0 = $16,759
Subtotal Labor and Materials 51,399 C Operator Labor + Supervisor Labor + Maintenance Labor + Maintenance Materials
Subtotal Labor and Materials = $15,549 + $2,332 + $16,759 + $16,759 = $51,399
Catalyst Replacement Costs 453,910 Engelhard quote of $350,000 + sales tax + freight + replacement labor + disposal costs
Catalyst Cost = $350,000
Sales Tax = $350,000 x 0.06 = $21,000
Freight = $350,000 x 0.05 = $17,500
Replacement labor = $40,000
Disposal Costs = $500/ton = (50.8 ton) x ($500/ton} = $25,410
Catalyst Replacement Cost = $350,000 + $21,000 + $17,500 + $40,000 + $25,410
Catalyst Replacement Cost = $453,910
Annualized Catalyst Replacement Costs 115,941 Total Catalyst Replacement Cost x Capital Recovery Factor {CRF)

CRF = [ix (1 + "1/ 1(1+i)"-1]
i = annual pretax marginal rate of return on private investment = 8.75% (0.0875) for GRU
n = frequency of catalyst replacement = 5 years

CRF = [0.0875 x (1+0.08751°] / [(1 +0.0875)° - 1] = 0.25543

Annualized Catalyst Replacement Cost = $453,910 x 0.25543 = $115,941




Table 2. GRU J.R. Kelly Repowering Project - Basis for SCR Annual Operating Costs (Page 2 of 4)

Item

($)

OAQPS
Factor

Basis

Electricity Cost 9,497

Agqueous Ammonia Cost 24,830

Power far NHy Pump and Diluticn Air Blower + Power to Vaporize Aqueous NH;

Power for NH; Pump and Air Blower = 5 kW x $0.030 kWh x B,760 hrs/yr = $1,314
Power to Vaporize Aqueous NH; = 2 kW per |b NH; (anhydrous)

= [(2 kW} x {0.28 Ib NH; / Ib NH3 _,5} x {55.6 |b NHy _,, /hrH} x $0.030 kWh x 8,760 hrs/yr
= $8,183

Etectricity Cost = 51,314 + $8,183 = $9,497

Subtotal Raw Materials and Utilities 34,327

Aqueous NH; = $102/ton; 28 weight % NH; solution; 1:1 molar ratio of NH3; to NO,
NO, = 90% NO + 10% NQj, by volume; SCR Control Efficiency = 61.1 %
Molecular Weight (MW) NO = 30 Ib/mole; MW NO, = 46 |b/mole

MW NO, = (.9 x 30) + {.1 x48) = 31.6 Ib NO, / mole NQ,

NO, Controlled (gas) = {32.0 Ib/hr) x {(61.1/100) = 19.6 Ib/hr

NO, Controlled {oil}) = (166.0 Ib/hr} x {61.1/100) = 101.4 Ib/hr

Agueous NH; Usage (gas) = (NO, Ib/hr} x (1 mole NH3 / 1 mole NO,} x {17 ib NH; / mole NH3)
x (mole NO, / 31.6 Ib NO,) x {100 Ib NH3.,, / 28 |b NH3) x (7,760 hrs/yr) x {1 ton/2,000 Ib)
= {19.6) x (/1) x {17} x {1/31.6} x {(100/28) x {7,760) x {(1/2,000) = 146.0 ton/yr

Aqueous NH; Usage toil} = (NO, Ib/hr) x {1 mole NH3 / 1 mole NO x (17 Ib NH3 / mole NHa)
x (mole NO, / 31.6 Ib NO,} x {100 Ib NH.,, / 28 Ib NH3) x (1,000 hrs/yr) x (1 ton/2,000 Ib}
= {101.4} x (1/1} x {17) x {1/31.6) x {100/28) x {1,000} x (1/2,000} = 97.4 ton/yr

Total Aqueous NH; Usage
Total Aqueous NH; Usage

Aqueous NH; Usage (gas) + Agqueous NH; Usage (ol
146.0 tonfyr + 97.4 ton/yr = 243.4 ton/yr

Aqueous NH; Cost = 243.4 ton/yr x $102/ton = $24,830

Electricity Cost+ Aqueous Ammeonia Cost
Subtotal Raw Materials and Utilities = $9,497 + $24,830 = $34,327




Table 2. GRU J.R. Kelly Repowering Project - Basis for SCR Annual Operating Costs (Page 3 of 4)

Item OAQPS Basis
{5) Factor
Energy Penalties
Turbine Backpressure 109,062 Turbine Backpressure Penalty = 0.5% (EPA, 1993.}
CT Power Output = 83,000 kW
Power Cost = $0.030 kW; Annual Hours = 8,760 hrs/yr
Turbine Backpressure Penalty = (0.5/100) x (83,000 kW) x (8,760 hrs/yr) x {$0.030/kWh)
Turhine Backpressure Penalty = $109,062
Subtotal Direct Costs 310,729 Subtotal Direct Costs = Subtotal Labor and Materials + Annualized Catalyst Replacement
Cost + Subtotal Raw Materials and Utilities + Turbine Backpressure
Subtotal Direct Costs = $51,399 + $115,941 + $34,327 + $109,062
Subtotal Direct Costs = $310,729
B. Indirect Costs
Overhead 30,840 0.60xC Subtotal Labor and Materials x OAQPS Overhead Cost Factor
Overhead = $51,399 x 0.60 = $30,840
Administrative Charges 38,819 0.02 x TCI Total Capital Investment x OAQPS Administrative Charges Factor
- |Administrative Charges = $1,940,955 x 0.02 = $38,819
Property Taxes 19,410  0.01 x TC) Total Capital Investment x OAQPS Property Tax Factor
Property Taxes = $1,940,955 x 0.01 = $19,410
Insurance 19,410 0.01 x TCI Total Capital Investment x OAQPS Insurance Factor

Insurance = §1,940,955 x 0.01 = §19,410




Table 2. GRU J.R. Kelly Repowering Project - Basis for SCR Annual Operating Costs (Page 4 of 4)

Item

OAQPS
(%) Factor

Basis

Capital Recovery

189,762

Subtotal Indirect Costs

298,241

Capital Recovery = (TCI - Initial Catalyst Cost} x CRF
TCl = $1,940,955; Initial Catalyst Cost = $388,500
CRF = [ix{1 + "1 /H1+i"-1]
i = anpual pretax marginal rate of return on pivate investment = 8.75% (0.0875) for GRU
n = control system life = 15 years

CRF = [0.0875 x {1 +0.0875)'% / [{1 +0.0875)"% - 1} = 0.12223

Capital Recovery = {$1,940,955 - $388,500) x 0.12223 = $189,762

Total Annual Cost

608,970

Subtotal Indirect Costs = Overhead + Administrative Charges + Property Taxes + Insurance
+ Capital Recovery

Subtotal Indirect Costs = $30,840 + $38,819 + $19,410 + $19,410 + $189,762
Subtotal Direct Costs = $298,241

Emissions Fee Credit

3170

Total Annual Cost
Total Annual Cost
Total Annual Cost

Subtotal Direct Costs + Subtotal Indirect Costs
$310,729 + $298,241
$608,970

1l

Il

Cost Effectivness

4,778

NO, controlled = 126.8 ton/yr
FDEP Annual Emissions Fee Rate = $25.00 per ton
Emissions Fee Credit = {126.8 ton/yr) * {$25.00/ton) = $3,170

Cost Effectiveness = (Total Annual Cost - Emissions Fee Credit) / tons NO, Controlied
Tons NO, Controlled (gas} = 32.0 Ib/hr x (61.1/100) x 7,760 hrsfyr x {1 ton/2,000 Ib}
Tons NOx Controlled {cil) = 166.0 Ib/hr x {61.1/100) x 1,000 hrs/yr x {1 ton/2,000 Ib)
Tons NO, Controlled = 76.0 tpy+ 50.8 tpy = 126.8 tpy

Total Annual Cost - Emissions Fee Credit = $608,970 - $3,170 = $605,800

Cost Effectiveness = $605,800/ 126.8 tons = $4,778




Table 3. GRU J.R. Kelly Plant Repowering Project
Evaluation of Fish & Wildlife Service (F&WS) BACT NO, Economic Analysis

Comparison of SCR Capital Costs

Costs {$}
Cost Item F&WS FAWS (adjusted)’ GRU % Difference’ % Difference® Comment
Direct Costs
Purchased Equipment Casts {PEC)
SCR 710,000 710,000 710,000 0.0 0.0
Ammonia Storage 0 50,000 50,000 100.0 0.0 Notincluded in F&WS estimate
HRSG Modifications 0 185,000 185,000 100.0 0.0 Not included in F&WS estimate
Total (A} 710,000 945,000 945,000 24.9 0.0
Instrumentation 0 o] 94,500 100.0 100.0 Not included in F&WS estimate
Sales Tax 42,600 56,700 56,700 24.9 0.0
Freight 35,600 47,250 47,250 24.9 0.0
Purchased Equipment Costs (B} 788,100 1,048,950 1,143,450 31.1 8.3
Installation Costs 236,430 314,685 343,035 31.1 8.3
Site Preparation 4] o] o] 0.0 0.0
Buildings o] o] o] 0.0 0.0
Stormwater Management Revisicns 4] 100,000 100,000 100.0 0.0 Not included in F&WS estimate
Total Installation Costs 236,430 414,685 443,035 46.6 6.4
Total Direct Costs (DC) 1,024,530 1,463,635 1,586,485 36.4 7.7
Indirect Costs {IC} 244,311 325175 354,470 3t 8.3
Tetal Capital Investment (DC + IC) 1,268,841 1,788,810 1,940,955 34.6 7.8 Adjusted difference is within +30% CAQPS

"study” cost estimate accuracy.

1

Adjusted to include NH; storage tank, HRSG modifications, and stormwater management revisions.
! [{GRU - F&WS) / GRU| x 100
* [(GRU - F&WS(adjusted})) { GRU] x 100

Sources: Engelhard, 1999.

ECT, 1999.
F&WS, 1999,
GRU, 1999,
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Table 4. GRU J.R. Kelly Plant Repowering Project
Evaluation of Fish & Wildlife Service (FAWS) BACT NQ, Economic Analysis
SCR Annual Operating Costs

ltem
FAWS F&WS (adjusted)’ GRU % Difference’ % Difference” Comment
Direct Annual Costs {DC)

Qperating Labor

Opaerator 15,549 15,649 15,549 0.0 0.0

Supervisor 2,332 2,332 2,332 0.0 0.0
Maintenance

Labor 16,759 16,759 16,759 0.0 0.0

Materials 16,759 16,759 16,759 .0 0.0
Operating Materials

Reagent (NH,) 27,324 27,324 24,830 -10.0 -10.0

Elactricity 772 772 9,497 91.9 91.89 F&WS estimata based on vaporization of anhydrous NH,, excludes dilution air blowers
Catalyst Replacement 350,000 350,000 428,500 18.3 18.3 F&WS estimate excludes sales tax, freight, and installation iabor costs
Catalyst Disposal 25,000 25,000 25,410 1.6 1.6
Catalyst Replacement (annuakzed] 70,000 91,459 115,941 39.6 21.1 F&WS estimate based on 7% interest, GRU estimate based on project interest rate of 8.75%

Apparent ermor in F&WS calculation of annualized cost; CRF = (0.2438% @ Syrs and 7.0 %

Total Direct Costs {DC) 148,723 170,954 201,667 26.3 15.2 Apparent errer in F&WS summation of direct capital costs; total = $149,496

Energy Costs
Heat Rate Penalty (Turbine Backpressure) 122,640 140,160 109,062 -12.4 -28.5 FAWS estimate based on 0.5% power penalty, $0.04/kW, and BO MW
Apparent error in F&WS calculation of energy penalty
GRU estimate based on 0.5% power penalty, $0.03/kW, and 83 MW

Indirect Annual Costs (IC)

Overhead 47,234 30,840 30,840 -53.2 0.0 Apparent errar in F&WS calculation of averhead cost
Administrative Charges 25,377 25,377 38,819 34.6 346

Property Tax 12,688 12,688 19,410 34.6 34.6

Insurance 12,688 12.688 19,410 34.6 34.6

Capital Recovery 130,781 153,746 189,762 311 19.0 F&WS estimate based on 7.0% interest rate, 15 yr equipment life

GRU estimate based on 8.75% interest rate, 15 yr equipment lifa

Total IC 228,768 235,340 298,241 23.3 21.1

Total Annual Cost {DC + IC + Energy Penalty) 500,131 546,454 608,870 17.9 10.3




Table 4. GRU J.R. Kelly Plant Repowering Project

Evaluation of Fish & Wildlife Service (FAWS) BACT NO, Economic Analysis
SCR Annual Operating Costs (Page 2 of 2)

ltem
FAWS F&WS {adjusted)’ GRU % Difference’ % Difference’
Cemment
Caost Effectivaness

Uncantrolled NC, Emissions {ton/yr) 207.0 207.0 207.5 0.2 0.2
Controlled NO, Emissions (tonfyr) 126.0 126.0 126.8 0.6 0.6
Annual Cost 500,131 646,454 608,970 17.9 10.3
Annual Cast - Emission Fees {3,780 } (3,780 (3,170 -19.2 -19.2 F&WS estimate based on $30/ton, GRU estimate based on $25/ton
Costiton 3,961 4,307 4,778 17.1 9.9

Adjusted to include NH, starage tank, HRSG modifications, and stormwater management revisions.
? |IGRU - F&WS} / GRU] x 100

* [(GRU - F&WStadjusted)) / GRU] x 100

Sources: Engelhard, 1999,
ECT, 1999.
F&WS, 1999,
GRU, 1999.
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0CT 26 1998

October 25, 1999 :
ECT No. 990100-0200-0100 ' , BUREAU OF AIR REGULATIO!

SENT BY OVERNIGHT MAIL ON 10/25/99

Mr. A. A. Linero, P.E.
Administrator, New Source Review Section
Division of Air Resources Management ,
Florida Department of Environmental Protection
2600 Blair Stone Road, MS # 5505 '
Tallahassee, Florida 32399-2400

Re: Florida Department of Environmental Protection (FDEP)
File Nos. 0010005-002-AC and PSD-FL-276
GRU - J.R. Kelly Power Plant — Repowering Project

Dear Mr. Linero:

_On behalf of the City of Gainesville, Gainesville Regional Utilities (GRU}), seven copies of
a Supplemental Best Available Control Technology Analysis for Simple Cycle Operation are
enclosed in response to your correspondence to GRU dated October 6, 1999. Responses to
the comments provided by the U.S. Department of the Interior, Fish and Wildlife Service in
correspondence to the Department dated October 6, 1999 are being prepared and will be
provided to you shortly

Your continued expeditious processing of the GRU J.R. Kelly Power Plant Repowering
Project will be appreciated. Please contact Yolanta Jonynas of GRU at 352/334-3400, Ext.
1284 or the undersigned at 352/332-6230, Ext.351, if there are any further questions.

Sincerely,

ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.

%/"V—p@/’ @"w , |
Thomas W. Davis, P.E. do— g 6 p H
Principal Engineer N p §
o Enclosures . . : NE O
3701 Northwest . ‘ : . ’ . I~
Ga,-,,gf;:,r-ffff cc: Ms. Yolanta Jonynas, GRU N ED ®W

e - | _ Pf\(}ﬂj\ua, Co.

. . (352)
332-0444

FAX (352)
332-6722

An Equal Opportunity/Afirmative Action Employer




5A.0 SUPPLEMENTAL BACT ANALYSIS FOR
SIMPLE-CYCLE OPERATION

In response to FDEP’s correspondence dated October 6, 1999 (attached), a BACT analy-
sis to address simple-cycle mode operation has been prepared to supplement the original
BACT analysis submitted as Section 5.0 of the Application for Air Construction Permit
package dated September 1999. Those portions of the original BACT analysis that re-

main unchanged are addressed by reference to the original application.

Because the CTG HRSG will be unfired (does not include the capability for supplemental
duct burner firing), CTG emissions will be the same for both simple- and combined-cycle
modes of operation. The primary difference between the twe modes of operation is the
CTG exhaust gas stack temperature; approximately 1,050°F for simple-cycle mode ver-

sus 385°F for combined-cycle mode.

5A.1 METHODOLOGY
The BACT analyses for simple-cycle mode operation were performed using the same
EPA procedures and cost factors as previously described in Section 5.1 of the September

1999 application.

As indicated in Section 3.3, Table 3-2 of the September 1999 permit application, net an-
nual emission rate increases of NOy, CO, and PM;, for the repowering project exceed the
PSD significance rates and, therefore, are subject to BACT analysis. Control technology
analyses for simple-cycle operation using the five-step top-down BACT method are pro-
vided in Sections 5A.3, 5A .4, and 5A.5 for combustion products (PM,g), products of in-

complete combustion (CO), and acid gases (NOy), respectively.

5A.2 FEDERAL AND FLORIDA EMISSION STANDARDS
The federal and Florida emission standards previously described in Section 5.2 of the
September 1999 permit application are applicable for both simple- and combined-cycle

modes of operation.
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5A.3 BACT ANALYSIS FOR PMjp

The BACT analysis for PM;, emissions previously provided in the September 1999 per-
mit application is applicable to both simple- and combined-cycle modes of operation.
Accordingly, the conclusions regarding BACT for PM/PM, provided in the September
1999 permit application are also valid for simple-cycle mode operation. Specifically, the
minor PM;o emissions coupled with a large volume of exhaust gas produces extremely
low exhaust stream PM|, concentrations. The estimated PM,q exhaust concentration for
the repowering project CTG during oil-firing at base load and 59°F during simple-cycle
mode operation is approximately 0.002 grains per dry standard cubic foot (gr/dscf). Ex-
haust stream PM,, concentrations of such low magnitude are not amenable to control us-
ing available technologies because removal efficiencies would be unreasonably low and

costs excessive.

5A.3.1 PROPOSED BACT EMISSION LIMITATIONS

Because postprocess stack controls for PMyo are not appropriate for CTGs, the use of
good combustion practices and clean fuels is considered to be BACT for both simple- and
combined-cycle modes of operation. The repowering project CTG will use the latest, ad-
vanced combustor technology to maximize combustion efficiency and minimize PMio
emission rates. Combustion efficiency, defined as the percentage of fuel completely oxi-
dized in the combustion process, is projected to be greater than 99 percent. The CTG will
be fired primarily with pipeline quality natural gas. Low-sulfur, low-ash distillate fuel oil
will serve as a back-up fuel source. Due to the difficulties associated with stack testing
exhaust streams containing low PMo concentrations and consistent with recent FDEP
BACT determinations for CTGs, a visible emissions limit of 10-percent opacity is pro-
posed as a surrogate BACT limit for PMg for both simple- and combined-cycle modes of
operation. Table SA-1summarizes the PMjp BACT emission limit proposed for the re-

powering project CTG.

5A.4 BACT ANALYSIS FOR CO

The discussion of CO formation, potential control technologies, and energy and environ-
mental impacts previously provided in the September 1999 permit application are appli-

cable to both simple- and combined-cycle modes of operation.
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. Table 5A-1. Proposed PM;q BACT Emission Limit-—Simple- and Combined-Cycle

Modes
Proposed PM ;s BACT Emission
Emission Source Limit* (% Opacity)
GE PG7121 (7EA), CC-1 10

*Maximum opacity for all operating scenarios.

Source: ECT, 1999,
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5A.4.1 ECONOMIC IMPACTS

An economic evaluation of an oxidation catalyst system was performed using the
OAQPS factors and repowering project-specific economic factors previously summarized
in Tables 5-1 and 5-9 of the September 1999 permit application. Tables 5A-2 and 5A-3
summarize specific capital and annual operating costs for the simple-cycle mode opera-
tion oxidation catalyst control system. Capital costs shown in Table 5A-2 are based on a
vendor quote (Engelhard Corporation) for a similar GE 7EA simple-cycle CTG project.
The costs shown in Tables SA-2 and 5A-3 are considered to be conservative (i.e., to un-
derestimate actual costs) because they do not include the costs associated with ductwork
modifications to allow for installation of the CO oxidation catalyst system prior to the

HRSG bypass stack.

Following the first year of operation, base case CTG exhaust CO concentrations for both
natural gas and fuel oil firing are 20 ppmvd, respectively. Control efficiency for the CO
oxidation catalyst system, consistent with efficiencies typically required for oxidation
catalyst systems located in nonattainment areas, is assumed to be 90 percent. Base case

and controlled CO emission rates are summarized in Table 5A-4.

The cost effectiveness of oxidation catalyst for CO emissions was determined to be
$2,210 per ton of CO removed during simple-cycle mode operation. Based on the high
control costs, use of oxidation catalyst technology to control CO emissions is not consid-
ered economically feasible. Table 5A-4 summarizes results of the oxidation catalyst eco-

nomic analysis for simple-cycle mode operation.

5A.4.2 PROPOSED BACT EMISSION LIMITATIONS

The use of oxidation catalyst to control CO from CTGs is typically required only for fa-
cilities located in CO nonattainment areas. The use of oxidation catalysts will, as previ-
ously noted, result in excessive H>SO4 mist emissions if applied to combustion devices
fired with fuels containing appreciable amounts of sulfur. Increased H;SO4 mist emis-
sions will also occur, on a smaller scale, from CTGs fired with natural gas and distillate

fuel oil. Because CO emission rates from CTGs are inherently low, further reductions
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Table SA-2. Capital Costs for Oxidation Catalyst System—Simple-Cycle Mode

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 766,000 A
Sales tax 45,960 0.06 x A
Instrumentation 76,600 0.10x A
Freight 38,300 005 x A
Subtotal Purchased Equipment $926,860 B
Installation
Foundations and supports 74,149 008 xB
Handling and erection 129,760 0.14 xB
Electrical 37,074 0.04 xB
Piping 18,537 002xB
Insulation for ductwork 9,269 001 xB
Painting 9,269 001 xB
Subtotal Installation Cost $278,058
Subtotal Direct Costs $1,204,918
Indirect Costs
Engineering 92,686 0.10xB
Construction and field expenses 46,343 0.05xB
Contractor fees 92,686 0.10xB
Start-up 18,537 0.02xB
Performance test 9,269 001 xB
Contingency 27,806 0.03xB
Subtotal Indirect Costs $287,327
TOTAL CAPITAL INVESTMENT $1,492,245(TCI)

Sources: Engelhard, 1999.
ECT, 1999.
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Table 5A-3. Annual Operating Costs for Oxidation Catalyst System—Simple-Cycle

Mode
OAQPS
Item Dollars Factor or Basis

Direct Costs
Catalyst costs

Replacement (materials and labor) 640,340 Vendor quote + labor

+ freight + sales tax
Credit for used catalyst (86,400) 15% of replacement
catalyst
Subtotal Catalyst Costs $553,940
Annualized Catalyst Costs $141,491 8.75% @ 5 yrs

Energy penalties

Turbine backpressure 43,625 0.2% penalty
Subtotal Direct Costs $185,116 (TDC)
Indirect Costs
Administrative charges 29,845 0.02 x TCI
Property taxes 14,922 0.01 x TCI
Insurance 14,922 0.01 x TCI
Capital recovery 131,287 8.75% @ 10 yrs
Subtotal Indirect Costs $190,977
TOTAL ANNUAL COST $376,092

Sources: Engelhard, 1999.
GRU, 1999.
ECT, 1999.
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Table 5A-4. Summary of CO BACT Analysis—Simple-Cycle Mode

Emission Impacts

Economic Impacts

Total Annualized
Capital Cost

Cost Effectiveness
Over Baseline
($/ton)

Control Emission Rates
Option {Ib/hr) (tpy)
Oxidation 43 18.9
catalyst

Baseline 43.2 189.1

2,210

N/A

Energy Impacts Environmental Impacts
Increase Over Toxic Adverse Envir.
Baseline Impact Impact
(MMBtu/yr) (Y/N) (Y/N)
4,962 Y Y

N/A N/A N/A

Basis: One GE PG7121 (7EA) CTG, 100-percent load for 7,760 hr/yr gas-firing and 1,000 hr/yr oil-firing, 20 ppmvd CO gas and oil firing.

Sources: GE, 1999.
Engelhard, 1999,
GRU, 1999.
ECT, 1999.
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through the use of oxidation catalysts will result in only minor improvement in air quality

(i.e., well below the defined PSD significant impact levels for CO).

The application of DLN combustors for the GE 7EA CTG results in a trade-off between
NO, and CO emission rates (i.e., controlling NOy exhaust concentrations to 9 ppmvd at
15 percent O causes an increase in CO emissions compared to a standard combustor).
Because ambient CO concentrations in the vicinity of the J.R. Kelly Generating Station
‘would be expected to be well below ambient standards, the reduction in NOy emissions is
considered to have a greater environmental benefit and would more than compensate for

the higher CO emission rates associated with DLN technology.

Use of state-of-the-art combustor design and good operating practices to minimize in-
complete combustion are proposed as BACT for CO for simple-cycle mode operation.
Following the first year of operation, at baseload operation for both natural gas and dis-
tillate fuel oil firing, maximum CO exhaust concentration and hourly mass emission rate
from the CTG will be 20 ppmvd and 43.0 Ib/hr (at ISO conditions) for both simple- and
combined-cycle modes of operation. These CO exhaust concentrations and emission rates
are consistent with recent FDEP BACT determinations for CTGs (e.g., City of Tallahas-
see Purdom Unit 8 and Lakeland Utilities McIntosh Unit 5). Table SA-5 summarizes the
CO BACT emission limits proposed for the repowering project for both simple- and

combined-cycle modes of operation.

5A.5 BACT ANALYSIS FOR NOx

The discussion of NOy formation, potential control technologies, technical feasibility, and
energy and environmental impacts provided in the September 1999 permit application
address both simple- and combined-cycle modes of operation. For simple-cycle mode
operation, technically feasible NOx control technologies consist of advanced DLN com-
bustors (natural gas firing), water injection (distillate fuel oil firing), and the application

of postcombustion high temperature SCR control technologies.

5-64 YAGDP-99\GRIUNKELLY\PSD-5A DOC—102599




Table 5A-5. Proposed CO BACT Emission Limits—Simple- and Combined-Cycle

Modes

Proposed CO BACT Emission Limits

Emission Source 1b/hr* ppmvd
GE PG7121 (7EA) CTGY 54 25
{Natural Gas-Fired)
GE PG7121 (7EA) CTG? 43 20
{(Natural Gas-Fired)
GE PG7121 (7EA) CTG 43 20

(Distillate Fuel Oil-Fired)

*At ISO conditions.
TFirst year operation.

Sources: GE, 1999,
ECT, 1999.
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5A.5.1 ECONOMIC IMPACTS

An assessment of economic impacts for simple-cycle operations was performed by com-
paring control costs between a baseline case of advanced DLN combustor technology and
baseline technology with the addition of high temperature (“hot””) SCR controls. Baseline
technology is expected to achieve NO, exhaust concentrations of 9.0 and 42 ppmvd at
15-percent O, for natural gas and distillate fuel oil firing, respectively. SCR technology

was premised to achieve NO, concentrations of 3.5 and 16.3 ppmvd at 15-percent O, for

natural gas and distillate fuel oil firing, respectively. The NOx concentration of

3.5 ppmvd is representative of recent LAER determinations made in California for natu-
ral gas-fired CTGs equipped with DLN combustor technology and SCR controls. As sup-
plied by GE, the PG7121 (7EA) unit is equipped with dual-fuel low-NOy combustors
(i.e., DLN during natural gas firing and water injection during distillate fuel oil firing).

GE offers no other option with respect to combustor type or design.

The cost impact analysis was conducted using the OAQPS factors and repowering project
specific economic factors previously summarized in Tables 5-1 and Table 5-9 of the
September 1999 application. Emission reductions were calculated assuming baseload op-
eration for 7,760 and 1,000 hr/yr (for natural gas and distillate fuel oil firing, respec-
tively) at an annual average ambient temperature of 59°F. Tables 5A-6 and 5A-7 summa-
rize specific capital and annuval operating costs for the simple-cycle, high-temperature
SCR control system, respectively. Capital costs shown in Table 5A-7 are based on a ven-
dor quote (Engelhard Corporation) for a similar GE 7EA simple-cycle CTG project. The
costs shown in Tables 5A-6 and 5A-7 are considered to be conservative (i.e., to underes-
timate actual costs) because they do not include the costs associated with ductwork modi-
fications to allow for installation of the high-temperature SCR control system prior to the
HRSG bypass stack.

Cost effectiveness for the application of SCR technology to the repowering project CTG
during simple-cycle mode was determined to be $10,860 per ton of NO, removed. This
control cost is considered economically unreasonable. Table SA-8 summarizes the results

of the NOx BACT analysis.
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Table 5A-6. Capital Costs for SCR System—Simple-Cycle Mode

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 2,384,000 (A)
Instrumentation 238,400 0.10x A
Sales tax 143,040 0.06 x A
Freight 119,200 0.05x A
Subtotal Purchase Equipment $2,884,640 B
Installation
Foundations and supports 230,771 0.08 xB
Handling and erection 403,850 0.14xB
Electrical 115,386 0.04 xB
Piping 57,693 0.02xB
Insulation for ductwork 28,846 0.01 xB
Painting 28,846 0.01 xB
Subtotal Installation Cost $865,392
Subtotal Direct Costs $3,750,032
Indirect Costs
Engineering 288,464 0.10xB
Construction and field expenses 144,232 0.05xB
Contractor fees 288,464 0.10xB
Start-up 57,693 0.02xB
Performance test 28,846 001 xB
Contingency 86,539 0.03 xB
Subtotal Indirect Costs $894,238

TOTAL CAPITAL INVESTMENT

$4,644,270 (TCI)

Sources: Engelhard, 1999.
ECT, 1999,
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Table 5SA-7. Annual Operating Costs for SCR System—Simple-Cycle Mode

OAQPS
Item Dollars Factor
Direct Costs
‘Labor and material costs
Operator 15,549 (A) @ $28.40/hr
Supervisor 2,332 0.15x A
Maintenance
Labor 16,759 (B) @ $30.61/hr
Materials 16,759 1.00xB

Subtotal Labor, Material,
and Maintenance Costs
Catalyst costs
Replacement (materials and labor)

Annualized Catalyst Costs
Raw materials and utilities

Electricity

Agqueous NH;3

Subtotal Raw Materials and Utilities
Energy penalties

Turbine backpressure
Subtotal Direct Costs

Indirect Costs

Overhead
Administrative charges
Property taxes
Insurance

Capital recovery
Subtotal Indirect Costs

TOTAL ANNUAL COST

$51,399 (C)

$1,667,260
$425,863
9,497
77,899
$87,396

130,874

$695,532 (TDC)

30,840
92,885
46,443
46,443
464,950
$681,561

$1,377,093

Vendor quote + labor
+ freight + sales tax
8.75% @ 5 y1s

0.6% penalty

0.60xC

0.02 x TCI
0.01 x TCI
0.01 x TCI
8.75% @ 5 yrs

Sources: Engelhard, 1999.
GRU, 1999.
ECT, 1999.
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Table 5A-8. Summary of NO, BACT Analysis—Simple-Cycle Mode

Emission Impacts Economic Impacts Energy Impacts Environmental Impacts
Emission Installed Total Annualized Cost Effectiveness Increase Over Toxic Adverse Envir.
Control Emission Rates Reduction  Capital Cost Cost Over Baseline Baseline Impact Impact
Option (Ib/hr) (tpy) (tpy) %) ($/y1) ($/ton) (MMBtu/yr) (Y/N) (Y/N)
SCR 18.4 80.4 126.8 4644270 1,377,093 10,860 14,885 Y Y
Baseline 47.3 207.2 N/A N/A N/A N/A N/A N/A N/A

Basis: One GE PG7121 (7EA) CTG, 100-percent load for 7,760 hr/yr gas-firing and 1,000 hr/yr oil-firing.
Sources: GE, 1999,

GRU, 1999.
ECT, 1999.
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5A.5.2 PROPOSED BACT EMISSION LIMITATIONS

At baseload operation and 59° F ambient temperature during natural gas firing, maximum
NOy exhaust concentration and hourly mass emission rate from the CTG for both simple-
and combined-cycle modes of operation will be 9.0 ppmvd and 32.0 Ib/hr, respectively,
based on the application of DLN combustors. At baseload operation and 59° F ambient
temperature during distillate fuel oil firing, maximum NOy exhaust concentration and
hourly mass emission rate from the CTG for both simple- and combined-cycle modes of
operation will be 42 ppmvd and 166.0 1b/hr, respectively, based on the use of wet injec-
tion. Table 5SA-9 summarizes the NOy BACT emission limits proposed for the repower-
ing project. NOy emission rates proposed as BACT for the repowering project CTG are

consistent with recent FDEP BACT determinations.

5A.5.3 SUMMARY OF PROPOSED BACT EMISSION LIMITS
Table SA-10 summarizes control technologies proposed as BACT for each pollutant
subject to review. Table 5A-11 summarizes specific proposed BACT emission limits for

each pollutant.
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. Table 5A-9. Proposed NO, BACT Emission Limits—Simple- and Combined-Cycle

Modes
Proposed NOx
BACT Emission Limits"
Emission Source Ib/hr’ ppmvd'
GE PG 7121 (7EA) CTG 32 9
(Natural Gas firing)
GE PG 7121 (7TEA) CTG 166 42

(Distillate Fuel Oil firing)

* At ISO conditions.
tCorrected to 15-percent Os.

Sources: GE, 1999,

. ECT, 1999.
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. Table 5A-10. Summary of BACT Control Technologies—Simple- and Combined-Cycle
Modes

Pollutant Control Technology

GE PG7121 (7EA) CTG

PM;yg ¢ Exclusive use of low-ash and low-sulfur natural gas and dis-
tillate fuel oil.

¢ Efficient combustion.
CO ¢ [Efficient combustion.

NOy s Use of advanced dry low-NOy burners (natural gas firing).
e Use of wet injection (distillate fuel oil firing).
. Source: ECT, 1999.
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Table SA-11. Summary of Proposed BACT Emission Limits—Simple- and Combined-

Cycle Modes
Proposed BACT Emission Limits
Emission Source Pollutant ppmvd Ib/hr

GE PG7121 (7TEA) CTG

(Natural Gas firing)
PMjo 10-percent opacity
CO* 25 54%
CcO 20 43+
NOy g¥*t 32t
GE PG7121 (7TEA) CTG
(Distillate Fuel Firing)
PMyp 10-percent opacity
CO 20 43+
NO, 427 1661

*First year operation.

t At ISO conditions.
**Corrected to 15 percent Os.

124-hour block average.

Sources: GE, 1999.
ECT, 1999.
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Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Biair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

October 6, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Michael L. Kurtz ~ General Manager
Designated Representative

Gainesvilie Regionai Utilities (GRU)
Post Office Box 147117 (A134)
Gainesville, Florida 32614-7117

Re: DEP File Nos. 0010005-002-AC and PSD-FL-276
GRU - J.R. Kelley Power Plant — Repowering Project

Dear Mr. Kurtz:

On September 7, the Department received Gainesville Regional Utilities (GRU)’s application and complete fee
for an air construction permit for the 136 MW Repowering project at the J.R. Kelly Power Station in Alachua
County. Based on our initial review of the application, the application is incomplete. In order to continue
processing your application, the Department will need the additional information below. Should your response to
any of the below items require new calculations, please submit the new calculations, assumptions, reference material
and appropriate revised pages of the application form.

Please submit a BACT analysis for the propesed combustion turbine operating in a simple cycle mode.

We are waiting comments from the EPA and the National Park Service. We will forward them to you when
received and they will comprise part of this completeness review,

Rule 62-4.050(3), F.A.C. requires that ail applications for a Department permit must be certified by a
professional engineer registered in the State of Florida. This requirement also applies to responses to Department
requests for additional information of an engineering nature. Please note that per Rule 62-4.055(1): “The applicant
shall have ninety days after the Department mails a timely request for additional information to submit that
information to the Department.......... Failure of an applicant to provide the timely requested information by the
applicable date shall result in denial of the application.”

If you have any questions, please call Teresa M. Heron (review engineer) at 850/921-9529.

Sincerel)f, _ / R
Q’a J u/(

A.A. Linero, P.E. Administrator
New Source Review Section

AAL/th

cc: Gregg Worley, EPA
Mr. John Bunyak, NPS
Tom Davis, P.E. ECT
Chris Kirts, DEP-NED
Yolanta Jonynas, GRU

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.



United States Department of the Interior /?6
FISH AND WILDLIFE SERVICE @ / L

1875 Century Boulevard & C/'

Atlanta, Georgia 30345 OJ‘P j&? 0
IN REPLY REFER TQ: &UO {9

October 6, 1999 4’4’

Re: PSD-FL-276

Mr. C. H. Fancy

Chief, Bureau of Air Regulation
Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road, MS 48
Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Our Air Quality Branch has reviewed the Prevention of Significant Deterioration Application
for Gainesville Regional Utilities” (GRU) proposed repowering of its J. R. Kelly Generating
Station in Gainesville, Florida. The facility is located 102 km south of Okefenokee
Wilderness and 103 km northeast of Chassahowitzka Wilderness, both Class I air quality
areas administered by the Fish and Wildlife Service. The technical review comments from
our Air Quality Branch are enclosed. In summary, GRU’s best available control technology
analysis is incomplete. We recommend that GRU be required to adequately consider
SCONOx (trademark name of Goal Line Environmental Technologies) or selective catalytic
reduction to control emissions of nitrogen oxides.

Thank you for giving us the opportunity to comment on this permit application. We appreciate
your cooperation in notifying us of proposed projects with the potential to impact the air quality
and related resources of our Class [ air quality areas. If you have questions, please contact

Ms. Ellen Porter of our Air Quality Branch in Denver at 303/969-2617.

Sincerely yours,
/%- Sam D. Hamilton
Regional Director

Enclosures
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Technical Review of
Prevention of Significant Deterioration Permit Application
For Gainesville Regional Utilities
J.R. Kelly Generating Station
PSD-FL-276
Gainesville, Florida
by
Air Quality Branch, Fish and Wildlife Service — Denver
September 28, 1999

Gainesville Regional Utilities (GRU) is proposing to re-power its existing J.R. Kelly
Generating Station in Gainesville, Florida by the addition of a General Electric 7EA
combined-cycle gas/oil turbine. The facility is located 102 km south of Okefenokee
Wilderness and 103 km northeast of Chassahowitzka Wilderness, both Class [ air quality areas
administered by the U.S. Fish and Wildlife Service. The proposed project will result in PSD-
significant increases in emissions of nitrogen oxides (NOy), fine particulate matter less than 10
microns in diameter (PM-10), and carbon monoxide (CQO). Emissions (in tons per year — TPY)
are summarized below.

POLLUTANT EMISSIONS INCREASE (TPY)
NO,, 113
PM-10 23
CO 213

Because of the relatively small emissions increases, the potential for impacts to the air quality
and air quality related values of the Class I areas is minimal. However, we are interested in
ensuring that best available control technology (BACT) is applied in a consistent manner
throughout the country.

Best Available Control Technology (BACT) Review

We believe that BACT for NO, emissions from this turbine is selective catalytic reduction (SCR})
or SCONOx (trademark name of Goal Line Environmental Technologies). However, GRU
proposes to limit NO, emissions by dry low-NO, combustors when firing natural gas (to 9 ppm)
and water injection (to 42 ppm) when firing oil. GRU’s BACT analysis is incomplete in several
respects, summarized below.

A true “top-down” approach was not used because it did not start with lowest achievable
emission rate (LAER). LAER should not be greater than 2.5 ppm NO, for a gas turbine; GRU
started at 3.5 ppm.

In addition, GRU rejected SCONOx control technology as being technically infeasible
“because the technology has not been commercially demonstrated on a large CTG
[combustion turbine generator].”

SCONOXx is now technically feasible. A permit requiring SCONOx was issued on May 29,




1999, by EPA Region X and the San Joaquin Valley Unified Air Pollution Control District to
Pacific Gas & Electric for a 262 MW turbine at its La Paloma Power Generating Project near
Bakersfield, California. According to EPA’s New Source Review Workshop Manual, “a
commercially available control option will be presumed applicable if it has been or is soon to be
deployed (e.g., is specified in a permit) on the same or a similar source type.” Because SCONOx
is now commercially available for large gas turbines, it is technically feasible. The GRU BACT
analysis can not be considered complete until it addresses the economic and environmental
feasibility of this option.

GRU also rejected SCR on the premise that it is not economically feasible and because of
purported adverse environmental impacts. The analysis of economic feasibility for SCR
contains several errors:

» An additional cost for instrumentation should not be included for an SCR system designed to
operate at such a low (61%) efficiency. Conversations with the SCR vendor have indicated
that standard instrumentation included with the basic equipment is sufficient to maintain this
level of efficiency. .

e The interest rate used to calculate the Capital Recovery Factor is greater than the 7% value
recommended by the EPA OAQPS Control Cost Manual and EPA Region IV.

e The Heat Rate Penalty is greater than the 0.5% recommended by EPA.

When we re-calculated the economics of SCR for this application using standard EPA techniques
and assumptions for electricity and ammonia costs representative of the Florida area, we
estimated a cost of slightly less than $4,000 per ton of NO, removed (tables enclosed). It is
likely that, if a more efficient catalyst were evaluated to reduce NO, emissions to the 2.5 ppm
level now representative of LAER, the cost per ton would be even less.

Environmental impacts have not been documented and are not supported. If GRU is to claim
significant harmful emissions of ammonia and ammonia compounds, it must show quantitatively
and qualitatively, using actual measurements and verifiable estimation techniques, that these
emissions are likely to occur and present an adverse environmental impact. Applicants who
propose SCR typically state that the types of “problems” cited by GRU can be prevented by
good operation and maintenance practices.

Conclusions and Recommendations

» GRU’s BACT analysis is incomplete because it improperly dismissed SCONOx.

e GRU’s BACT analysis is deficient because it did not properly evaluate the economic and
environmental feasibility of SCR.

We believe that SCR or SCONOx represent BACT for this application.

‘Contact: Ellen Porter, Air Quality Branch (303} 969-2617.



Kelly Generating Station

Table 1.a
Plant Data
Capacity
Site FWS Area(s) Source (mmBtu/hr)| (MW)
Kelly Station, Gainesville, GA OKEF 1] CCT 1120 B80+40
each each
Given/Assumptions
Source CCT
[Exhaust gas flow (Ib/Hr) 2,602,800
Exhaust gas flow (acfm) 887,436
Basic Equipment Costs $710,000
Ammonia storage cost $39,000
Uncontrolled Emission rate (TPY) 207
Control efficiency (%) 61%
Operating Hours per Year 8,760
Operating Hours per Shift 8
Operating Shifts per Year 1085
Operating Labor Cost ($/hr) 28.4
Maintenance Labor Cost ($/hr) 30.61
Electrical Cost (3/kWh) 30.04
Reagent Use (Ib NH3/lb NOx) 0.6
Reagent Costs (3/T) $220
Electrical efficiency 90%
Catalyst replacement $350,000
Catalyst disposal (3/Yr) $25,000
Catalyst life (Yr) 5
Heat rate penalty (% of MW output) 0.5%
Ammonia slip (ppm) 5
Equipment Life (Yr) 15
Interest Rate (%) 7.00%




Kelly Generating Station
Table 1.b

Capital Costs  (OAQPS Control Cost Manual Chapter 3--Catalytic Incinerators)

Cost Item Factor Cost
Direct Costs CcCT
Purchased equipment costs
SCR + auxiliary equipment $710,000
Sales taxes 0.06 A $42,600
Freight 0.05 A $35,500
Purchased equipment cost, PEC B= 1.11 A $788,100
Direct installation costs
Foundations & supports 008 B $63,048
Handling & erection 014 B $110,334
Electrical 0.04 B $31,524
Piping 0.02 B $15,762
Insulation 0.01B $7.881
Painting 0.01 B $7.881
Direct installation costs 0.30B $236,430
Site preparation As required, SP 30
Buildings As required, Bldg. $0
Total Direct Costs, DC  1.30 B+SP+Bldg $1,024.530
Indirect Costs (installation)
Engineering 0.10 B $78,810
Construction and field expenses 0.05B $39,405
Contractor fees 010 B $78,810
Start-up 0.02B $15,762
Performance test 001 B $7.881
Contingencies 0.03 B $23,643
Total Indirect Cost, IC 031B $244,311
Total Capital Investment = DC + IC 1.61 B+SP+Bldg $1,268,841




Kelly Generating Station
Table 1.c
Annual Costs (OAQPS Control Cost Manual Chapter 3--Catalytic Incinerators)

Cost ltem Factor Cost
Direct Annual Costs, DC CCT
Operating labor
Operator 0.5 hr/shift $15,549
Supervisor 15% of operator $2,332
Operating materials
Reagent 0.6 T NH3/T NOx 207 TPY NOx/0.23 Aquecus NH3* 220 $/T= 327,324
Maintenance
Labor 0.5 hr/shif $16,759
Material 100% of maintenance labor $16,759
Catalyst replacement $70,000
Efectricity 18 Ib/hr * 518.1 Btufb* 0.000293 KW*hr/Btu*
0.04 $/kWh* 8,760 hriyr* 0.90 ef. = $772
Total DC $148,723
Energy Costs
Heat rate penalty 80 MW * 8,760 hrtyr*
. 1000 kW/MW * 0.005 loss * 0.04 $/kWh = $122.640
Indirect Annual Costs, IC
Overhead 60% of maintenance costs $47,234
Administrative charges 2% of Total Capital Investment $25,377
Property tax 1% of Total Capital Investment $12,688
Insurance 1% of Total Capital Investment $12,688
Capital recovery 0.1098 * [Total Capital Investment-(1+ 0.11 }Cat Cost)] $130.781
Total IC $228,768
Total Annual Cost pC+IC $500,132




Kelly Generating Station
Table 1.4
Cost Effectiveness

Source CCT Units
Pollutant NOx

Uncontrolled emissions 207|TPY
Control efficiency 81%
Controlled emissions 81|TPY
Pollutants removed 126|TPY
Annual cost $500,132|/yr
Annual cost - Emission fees saved $496,344|@ $30/T
Costfton $3,961(/T




Kelly Generating Station

Table 1.e

Environmental lmpacts of SCR at 61% removal

NOx removed 126 TPY

Ammonia released 34 TPY @ 5 ppmv

5 ppmvd NOx" E-06 " (20.0/(20.9- 15 % 02)) * 17 MW NH3 *

8740 dscffmmBtu {fuel input) F-factor(gas)/

385 scfilb-mole (volfmol ratio) =

0.007 lbm/mmBitu



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

October 6, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Michael L. Kurtz — General Manager
Designated Representative

Gainesville Regional Utilities (GRU)
Post Office Box 147117 (A134)
Gainesville, Florida 32614-7117

Re: DEP File Nos. 0010005-002-AC and PSD-FL-276
~ GRU - J.R. Kelley Power Plant — Repowering Project

Dear Mr. Kuntz:

On September 7, the Department received Gainesville Regional Utilities (GRUY's application and complete fee
for an air construction permit for the 136 MW Repowering project at the J.R. Kelly Power Station in Alachua
County. Based on our initial review of the application, the application is incomplete. In order to continue
processing your application, the Department will need the additional information below. Should your response to
any of the below items require new calculations, please submit the new calculations, assumptions, reference material
and appropriate revised pages of the application form.

Please submit a BACT analysis for the proposed combustion turbine operating in a simple cycle mode.

We are waiting comments from the EPA and the National Park Service. We will forward them to you when
received and they will comprise part of this completeness review.

Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit must be certified by a
professional engineer registered in the State of Florida. This requirement also applies to responses to Department
requests for additional information of an engineering nature. Please note that per Rule 62-4.055(1): "The applicant
shall have ninety days after the Department mails a timely request for additional information to submit that
information to the Department.......... Failure of an applicant to provide the timely requested information by the
applicable date shall result in denial of the application.”

If you have any questions, please call Teresa M. Heron (review engineer) at 850/921-9529.

Sincerely,
7% ai}:/,dw /i

A.A. Linero, P.E. Administrator
New Source Review Section

AALh

cc: Gregg Worley, EPA
Mr. John Bunyak, NPS
Tom Davis, P.E. ECT
Chris Kirts, DEP-NED
Yolanta Jonynas, GRU

“Protect, Conserve and Manage Florida's Environment and Natural Resources”

Printed on recycied paper.
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September 15, 1999

Mr. Alvaro Linero, Admimstrator

New Source Review

Florida Dept. of Environmental Protection
2600 Blair Stone Road, MS 5505
Tallahassee, FL. 32399-2400

Re: Gainesville Regional Utilities
J.R. Kelly Generating Station - Repowering Project
Appiication for Air Construction Permit and T'itle V Operating Permit Revision

- Dear Mr. Linero:

By letter dated September 3, 1999 Gainesville Regional Utilities (GRU) submitted to the Department the
above-referenced permit applications. As GRU would like to commence construction of the new unit by
February 2000, it is of utmost importance to GRU to obtain the Air Construction Permit as expeditiously
as possible. Therefore, GRU is requesting that the Department process the above-referenced permits
individually and not contemporaneously as originally envisioned.

GRU appreciates your assistance in this matter. Please call me at (352) 334-3400 Ext. 1284 if you have
any questions or need additional information.

Sincerely,

g

Yolanta E. Jonynas
Sr. Electric Utility Environmental Engineer

xe: D Beck
D. DuBose
R. Klemans
M. Kurtz
S. Manasco
B. Mitchell, FDEP- Tall.
E. Regan
S. Sheplak, FDEP - Tall.
G. Swanson
JRK CC1

o«

jrkee 1 permit91599.y31

P.O. Box 147117, Station A136, Gainesville, Florida 32614-7117, Phone: (352) 334-3400 ext. 1260 Fax: (352) 334-3151



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

September 8, 1999

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch
Preconstruction/HAP Section

U.S. EPA ~Region IV

61 Forsyth Street

Atlanta, Georgia 30303

Re: GRU Kelly Generating Station
Combined Cycle Repowering Project
PSD-FL-276

Dear Mr, Worley:

Enclosed for your review and comment is an application for the GRU Kelly Generating Station
Repowering Project in Gainesville, Alachua County. This project will be comprised of: a nominal 83
MW dual fuel GE PG7121EA combustion turbine; a heat recovery steam generator capable of raising
enough steam to produce another 40 MW through the existing Unit 8 steam turbine-electrical generator,
and two stacks for simple and combined cycle operation. GRU proposes full time operation of the unit
and up to 1000 hours of 0.05 percent sulfur No. 2 distillate fuel oil.

The site is approximately 102 kilometers South of the Okeefenokee National Wildlife Area and 103
kilometers Northeast of the Chassahowitzka National Wildlife Area. The applicant proposes NOx
emissions at 9 ppmvd on natural gas and 42 ppmvd on fuel oil with net annual emissions increases
(corrected for reductions from repowered unit) as per the table below:

Pollutant Proposed Project Emissions (tons per year)
NOy 113

SO, 18

CO 171

H,50, Mist 5

PM/PM;, 23

vOC ' 7

Your comments can be forwarded to my attention at the letterhead address or faxed to me at (850)
922-6979. If you have any questions, please contact Teresa Heron at (850) 921-9529.

Sincerely,

o7 %::, o/t

A. A Linero, P.E. Adminstrator
New Source Review Section

AAL/al
Enclosures

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.
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GAINESVILLE REGIONAL UTILITIES
Strategic Planning Department

VIA AIRBORNE EXPRESS
September 3, 1999 RE
Mr. Al Linero, Administrator El VE D
New Source Review SE P 0 7
Florida Dept. of Environmental Protection Bug 7999_
2600 Blair Stone Road, MS 5505 S0 o
Tallahassee, FL 32399-2400 AR REGu 4,

oy

RE: Gainesville Regional Utilities
J.R. Kelly Generating Station Repowering Project
Applications for Air Construction Permit and Title V Operating Permit Revision

0010005 -003-AC
L y
Fl-ZT7e
Enclosed are eight (8) copies of the above-referenced permit applications and a check (Check No. 81709)
in the amount of $ 7,500.00 in payment of the air construction permit application fee. It is my
understanding that the Department will be distributing the permit applications to EPA, the FDEP NE

District and Gainesville Branch offices, Alachua County Environmental Protection Dept. and the National
Park Service.

Dear Mr. Linero;

Please call me at (352) 334-3400 Ext. 1284 or Mr, Tom Davis at (352) 332-6230 Ext. 351 if you have any
questions or need additional information.

Sincerely,

%m%c & et

Yolanta E. Jonynas
Sr. Electric Utility Environmental Engineer

xc: D. Beck
D. DuBose, wo. enc.
R. Klemans, wo. enc.
M. Kurtz
S. Manasco,wo. enc.
E. Regan, wo.enc.

G. Swanson
JRK CC1

Jrkec fpermitdep.y30

P.O. Box 147117, Station A136, Gainesville, Florida 32614-7117, Phone: (352) 334-3400 ext. 1260 Fax: (352) 334-3151




Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

September 8, 1999

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Branch
NPS-Air Quality Division

Post Office Box 25287

Denver, Colorado 80225

Re: GRU Kelly Generating Station
Combined Cycle Repowering Project
PSD-FL-276

Dear Mr. Bunyak:

Enclosed for your review and comment 1s an application for the GRU Kelly Generating Station
Repowering Project in Gainesville, Alachua County. This project will be comprised of: a nominal 83
MW dual fuel GE PG7121EA combustion turbine; a heat recovery steam generator capable of raising
enough steam to produce another 40 MW through the existing Unit 8 steam turbine-electrical generator,
and two stacks for simple and combined cycle operation. GRU proposes full time operation of the unit
and up to 1000 hours of 0.05 percent sulfur No. 2 distillate fuel oil. '

The site ts approximately 102 kilometers South of the Okeefenokee National Wildlife Area and 103
kilometers Northeast of the Chassahowitzka National Wildlife Area. The applicant proposes NOx
emissions at 9 ppmvd on natural gas and 42 ppmvd on fuel oil with net annual emissions increases
(corrected for reductions from repowered unit) as per the table below:

Pollutant Proposed Project Emissions (tons per year)
NOx 113

SO, 18

CO 171

H,SO,4 Mist 5

PM/PM;, 23

VOC 7

Your comments can be forwarded to my attention at the letterhead address or faxed to me at (850)
922-6979. If you have any questions, please contact Teresa Heron at (850) 921-9529.

Sincerely,

S e e

A. A Linero, P.E. Administrator
New Source Review Section

AAl/al

Enclosures
“Protect, Conserve and Manage Fiorida's Environment and Natural Resources”

Printed on recycled paper.




__ _ed=/} | GAINESVILLE REGIONAL UTILITIES
Strategic Planning Department

VIA AIRBORNE EXPRESS
September 3, 1999 RE
Mr. Al Linero, Administrator E! VE D
New Source Review SE P 0 »
Florida Dept. of Environmental Protection 8y, 7999
2600 Blair Stone Road, MS 5505 REAY o
Tallahassee, FL 32399-2400 AR REGYL 4y

10

RE: Gainesville Regional Utilities
J.R. Kelly Generating Station Repowering Project
Applications for Air Construction Permit and Title V Operating Permit Revision

0p 10008 -003-AC
Fl-&7e

Enclosed are eight (8) copies of the above-referenced permit applications and a check (Check No. 81709)
in the amount of $ 7,500.00 in payment of the air construction permit application fee. It is my
understanding that the Department will be distributing the permit applications to EPA, the FDEP NE
District and Gainesville Branch offices, Alachua County Environmental Protection Dept. and the National
Park Service.

Dear Mr. Linero:

Please call me at (352) 334-3400 Ext. 1284 or Mr. Tom Davis at (352) 332-6230 Ext. 351 if you have any
questions or need additional information.

Sincerely,

%%%C = gwyfﬂﬁi-

Yolanta E. Jonynas
Sr. Electric Utility Environmental Engineer

xc: D, Beck
D. DuBose, wo. enc.
R. Klemans, wo. enc.
M. Kurtz
S. Manasco,wo. enc.
E. Regan, wo.enc.
G. Swanson
JRK CC1

Jjrkcclpermitdep.y30

P.O. Box 147117, Station A136, Gainesville, Florida 32614-7117, Phone: (352) 334-3400 ext. 1260 Fax: (352) 334-3151




=1 1 GAINESVILLE REGIONAL UTILITIES
Strategic Planning Department

VIA AIRBORNE EXPRESS

September 3, 1999

Mr. Al Linero, Administrator

New Source Review SE Po 5

Florida Dept. of Environmental Protection BUpR 1999

2600 Blair Stone Road, MS 5505 U OF

Tallahassee, FL. 32399-2400 AR Reg,
LATION

RE: Gainesville Regional Utilities
J.R. Kelly Generating Station Repowering Project
Applications for Air Construction Permit and Title V Operating Permit Revision

0010005 - 008 -AC
-Fl- A e

Enclosed are eight (8) copies of the above-referenced permit applications and a check (Check No. 81709)

in the amount of $ 7,500.00 in payment of the air construction permit application fee. It is my

understanding that the Department will be distnbuting the permit applications to EPA, the FDEP NE

District and Gainesville Branch offices, Alachua County Environmental Protection Dept. and the National

Park Service.

Dear Mr. Linero:

Please call me at {352) 334-3400 Ext. 1284 or Mr. Tom Davis at (352) 332-6230 Ext. 351 if you have any
questions or need additional information.

Sincerely,

s

Yolanta E. Jonynas
Sr. Electric Utility Environmental Engineer

xc: D. Beck
D. DuBose, wo. enc.
R. Klemans, wo. enc.
M. Kurtz
S. Manasco,wo. enc.
E. Regan, wo.enc.
G. Swanson
JRK CC1

jrkcclpermitdep.y30

P.O. Box 147117, Station A136, Gainesville, Florida 32614-7117, Phone: (352) 334-3400 ext. 1260 Fax: (352) 334-3151
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CITY OF GAINESVILLE
0000081709 GAINESVILLE REGIONAL UTILITIES ng/26/99 002878
082599 08/25/99 7,500.00 0.00 7,500.00
Air constrdction Permit Application Fee - 1.R. Kelly Generatjng Station Re¢powering
Project
7,500.00 0.00 7,500.00
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