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CITY OF LAKELAND, FLORIDA
COMBUSTICN TURBINE PROJECT

AMBIENT AIR QUALITY IMPACT ANALYSIS

FILE 16587.32.0402

DECEMBER 1990




L 47, colpd
I o ot o " STATE OF FLORIDA /% ’/’_}‘{'{’; //27\57
DEPARTMENT OF ENVIRONMENTAL REGULATION #4527 2

BO8 GAAMAM
GOVERANQRA

VICTORIA J. TSCHINKEL
SECAETAAY

RTHEAST DISTRICT

3426 BILLS AQAD
JACKSONVILLE. FLORIOA J2207
G. DOUG DUTTCN
OISTRICT MANAGER

APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SQURCES
SOURCE TYPE: Combustion Turbine (CT) K] Newl [ ] Existingl

APPLICATION TYPE: (X] Construction [ ] Operation [ ] Modificatienm
COMPANY NAME: City of Lakeland, Florida COUNTY: Polk

Ideatify the specific emission point source(s) addressed in chis application (i.e. Lize

Kila No. 4 wich Ven:uri_Scrubber; Peaking Unit No. 2, Gas Fired) CT, Gas/Distillate Fired

SOURCE LOCATION: - S¥L&&LZ Charles Larsen Power Plant City Lakeland
UTM: Easc 409.185 km : Norch 3102.754 km

Laticude 28 * 2!

APPLICANT NAME AND TITLE: City of Lakeland Department of Electric and Water Utilities

APPLICANT ADDRESS:_50] F. lemon Street, Lakeland, FL 33801-5050
SECTION I: STATEMENTS BY APPLICANT AND ENGINEER

56" Longitude 81 ° 55 ' 25 ™¢

A. APPLICANT

I aa the undersigned owner or authorized representative* of

I cectify chac the stacements made in this application for a  construction

perait are true, correct and complete to the best of my knowledge and oeliet. rurcne
I agree to maintain and operate the pollution coatrol socurce and pollutioa comer
facilities in such a2 manaer as to comply with the provision of Chapter 403, Flori.
Stacuctes, and all the rules and regulations of the department and revisions thereof.
also uaderscand that a permit, if granted by the departmeat, will be oou-transfarab:
aud I vill prompctly cotify the departmeat upoa sale ar legal tPansfer of the permice.
establishwment. .

*Attach lecter of authorizatioa Signed: /)/?/454/47], Q&'fgtg
- Alfred M. Dodd, Engr. Mgr.
Name and LiCle (Please lype)
Dace:_jz/;3/9c  Telephane No. 813/499-6461

B. PROFESSIONAL ENGINEER REGCISTERED IN FLORIDA (where required by Chaptar 471, F.S.)

This is co cercify that the engineering features of this pollucion control project ha
been designed/examined by me and found to be in conformity with moderm enginesri
priaciples applicable to the treatmeat and disposal of pollutaunts characterized in ¢
perait application. There is reasonable assurance, ia my profassionzl judgmenc, ch

L See Florida Administracive Code Rula 17-2.100(57) and (104)

DER.Form 17-1.202(1)
Effective Occober 31, 1982 . Page 1 of 12



the pollutiaen contrel facilities, when properly maintained and ocerated, will disghar:
an affluent that coaplies with all aoplicable atatutess of the State of Florida ama “nt¢
tulas and regulatlons of the department. It is also agreed that the underaigned «il]
furnish, Lf suthorized by the cwner, the applicant a 3et aof inatructions Fae the prape
maintenance gnd operation of the pallutian gantral facilities end, if applicable,
pollution saurces.

‘._\\\I\HF:H‘,) , 9i d 5.

o v, ne CC <

UL Z TN ?

:‘. ‘;ﬁ‘h“”.‘-‘.._{() "g{ ) -

S ot d Dongld D. Schultz ., Project Manager

va s, sy

Iy S v ey Nama [P lesss Typas)

T e P oy Mime T

g Do ‘:;:':_.: pep Black & Veatch

LTy o oy 2

’q?';ﬂ %”3::3'?\:"&: Cf-“‘lP!ny Name (Plesass Type)
1%‘2+;”nnn“§f¥kf - P. 0. Box 8405, Kansas City, MO 64114

calEE R Mailing Address (Please lypas)
Hitpaaase® .
Flarida Registration Ng. 30304 Date:November 20, 1980 Tqlephone No.(913)339-2028

SECTION II: GEINERAL PROJECT INFORMATION

A. DOeacribe the nature and extent of the project. Refaer ta pollution conltral equipment,
and expected laprfovements (n source perforaancs as & result of installatlan. Stata

whether the project will result in full compliance. Attach additional sheet 1if
Necesssry.

See Sections 2.0 and 6.0 of the AAQIA. The project will result in full compliance with

all applicable regplationsf

B. S:nedule of project coversd in this appllcatian (Coanstructian Permit Appllcation Qnly)

Start of Constructisn _June 1991 Completlion of Canstructlon December 1992

C. Coats aof pellution control system{s): (Note: Shaw breskdawn of estisated costs anly
for individual compaonents/units agaf the project serving pollution gontrol purposes.

Infarmation on actual costs shall be furnished with the spplicatian far cperatian
ptrﬂit-)

See Section 6.0 of the AAQIA. Note that water injection for reduction of NO.

emissions is an dintegral part of the eas turbine.

0. Indicate any previcus OER permits, orders and noticas sescsclated with the emiszsian

point, including perwit issuancs and expiration datuws.

NA

QER Farm 17-1.202(1)
Effective October 31, 1982 Page 2 of 12
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£.

Requested pernitted equipment specating time: nra/day_24 ; days/wk 7 i wea/yp 52
if pawer plant, hra/yrﬁlfg_; i1? sessonal, describe: NA '
IF this is a new sayrece ar major sodiflication, answer the fellowing gquestiang,
(Yes ar Ne)
l. Is this sgurce In & noh-at:ainucnt area for a particylac pallytant? No
¢. [f yes, has "offset” been aoplied?
b. If yes, hes "Lowest Achiavadle €aissian Rate” been applled?
¢. I[f yes, list non-aettainaent pollutants.
2. DOces dest availadle cantral technolagy (BACT) apply to this saurece?
I? yes, see Section YI, : Yes
J. Doces the State "Frevention af Significant Dstecioriation® (PSD)
Tequirsaent apply to this saucsce? If yes, see Sectians VI and VII. Yes
4, Da "Stlandardas of Performsance far New Statianercy Saurces™ (NSPS) .
.dpply ta .this source? . ) ) _-es_-_-_
5. Da 'ﬂation-i'Esi:alan'Standlrda for Hazacdous Adzr 25llutants®
(NESHAP) apply ta this scucce? No
Do "Ressenably Avallable Contral Technology®™ (RACT) recuirements apply
tg this soucce? No

Attach 3ll supportive Infarmatianm celstsd ko iny answer af "Yes®,
cation for any anawer af “Na® thst aight be consldersd questionadles.

8. [f yes, far what pallutantas?

b, I7 yes, in additian to the infocmatian tedquired in éhis foras,
sny infarmatiaon requested in Rule 17-2.550 auat de audmitlasg,

0ER Focem L7-1,202(1)
€ffeoctive Octaber 31, 1982 Page 3 ar 12

Attaeh any justcir:




SECTION LII: AIR POLLUTION SOURCES & CONTROL OEYICES (Gther than Incinerators)

A. Raw Materisls and Chemicals Ysed in your Pracess, If appli=able:

Coantaminants

Utilizakian
Type s We

Rate - Ine/ne

Oescription Relate %a Flow Oiagran

NA

8. Process Rate, Lf aspplicadle: (Ses S;etlon ¥, [tam 1) NA

1. Total Pracess [nput ﬂlt..(lblfhrlz

2. Product welght (1ds/mr):

C. Aicrboarne Contaminants Eajilted: (Information i{n Enis- table aust be subaitied faor eech

a3i%310n paint, use additiangl Sheetls 18 neceasary)

M {ITTICLE

0ER Faren 17-1.202¢(1)
Effective Naveadar )0, 19812

3C11cu1|tod fram operating rata and epplicsble stsndard.

Pege 4 of 12

Af saurce operated withgut cantral (See Section v, Items 3).

. Allowea~
Emissianl Eaission Allowablasd Potentiald Ralate
- Name af Rate per Eajssion i £niasiaon ta Flaow
Cansaminant Maximum Actyai Rule lbe/he lbs/ve T/ye Qiazgram
138/ he T/ve 17.2
See Sectipn 3.3 of the AAQIA.
lSee Sectian v, ltee. 2.
zllf‘f!ﬂcl appllicadle emissian standards and units (0.9, Rule 17-2.600(5)(5)2. Tadle I,
€. (1) - 0.1 peunds per milllan B8TU hest input)




CFB

D. Cantral Devices: (See Section ¥, [tem a)
l Range aof Particles Basis for
Neme and Type Coantaminant Effiziency Size Collected Efficiency
(Mode) & Serial Na.) (in micrans) (Section V¥
l (IFf applicable) Item 5}
See Sections 3|3 and 6.0 of thg AAQIA.
E. Fuels
I Conaumotiagn*
Type (Be Specific) i Maximua Heat Input
svg/hr max./hr (MMBTU/hr)
l Natural Gas 1.14 MMCF/hr 1054.6 MMBtu/hr
. or (@ 25 F Ambigent Conditions)
l No. 2 Fuel 0il "8.17x10-3‘_ga1/hr' 1038.1 MMBtu/hr
. ' (@ 25 F Ambifnt Conditions)

*Units: Natural Gas--MMCF/hr; Fuel Oila--gallons/hr; Conl, wood, refuse, other--lbs/hr.

Fuel Anaiysls: . . 2,000 gr/MMCF

Percent Sulfur: 011 0. 202 bY wgt . Percent Ash: Nil (both fuels)
Gas: 1 1b/23.8 CF
Oensity: _0Q4il: 7.05 lb[gal lbs/gal Typlical Percent Nitrogen: 0.73%
Gas: 22,090 Gas: 928 Btu/CF
Meast Capacity: 011: 18,010 8Tu/1d Qi1: 127,000 Bru/gal (LHV) BIU/qal

Othar Fuel Caontaminants (which msay cause air pollution):_  Negl.

F. If appllicable, indicaste the peccant of fuel used for spacs heating.

Annual Averaqge Noge Maxiaum _ None

(3]
.

Indlcats llguid ot s0lld wastss generated and methad of dispasal.

NA

OER Fara 17-1,202(1)
Effective November 30, 1982 Page 5 of 12



M., Emissign Stack Geometay and Flaw Characteristica (Proavide data for each stack):

Stack Meignet: Sge Tahle 3-1.in the AAQIA  ft. Stack Ofametar: rx
Cas Flaw Ratae: . ACFM OSCFM Gas Exit Temperatuce: o
Water Yapor Cantent: l S VYelocity: F)

SECTION IV: IMCIMERATOR INFORMATION
NA

Tyoe of Type O Type I | Type I! Type LI Tyone IY¥ Type ¥ fvope V¥§
dasta (Plastiecs)| (Rusbisn)| (Refuse ) {(Garbage) (Pathalaogd (Liq.4& Gam (Solid Qv-peze.)

ical) By-~prad.;

Actuanl
I1o/he
Inciner-
ated

Uncan=
trolled
(ibe/ne)

Jascriptian of Waste

Tatal Yeight lnelnerated (1lde/ne) Oesign Iipacity (lba/np)

Approzimats Numder of Hours aof Opecrstian per day day/wk wka/yer.

—————————

Manyfactucer

Oats Canstructad Model Na.
Valuas Heat Release Fuel Tempersture
(re)3 (BTU/he) Type 8TU/hr (*F)
Primury Chamber
Secondary Chl-aod_
Stacx Height: ' rt., Stack Olidster: Stack Temp,
Gap Flaw Ratey ACFHM 0SCFM® vglacity: Fp

*{f 350 ar mare tans per day design cspaecily, subeit the emissians rate {n gqrains per stan
dard cublc faat dry gas corrected ta 353% excess ale.

*® af pallutian control devicer [ ] Cyelane ( ] Wet Scrubber { 1 Artecdurner

L

L ] Othee (3pectiry)

OER Fars 17-1.202(1)
€ffective Noveader Ja, 1932 ] Page & ar L2

[
1] p .




f

Brief descriptlign of agecating cneractecisticy af control deviges:

Ultiaste disposal of any effluent ather than thatl eaittad from the stack (scrubdar wales
ash, ete.):

NQTE: Itaenms 2,

3, 4,.6,.7, &, and 1C in Section ¥ must de included whace spgplicable.

SECTION Vs SUPPLENENTAL REQUIZENENTS

Pleass provide the follawing supplaments where rnquirid far this applicatioan,

1.

2

e

Total process lnput rate and product welgnt << 3now. decivation [Rule 1772.1O0(127}J

To a censtructian applicatlan, attach besis of saissi:- estimate (9.g., design calcu!
t:ans, design drawings, pertinent aanufacturer's tes: ista, ste.) ind attach oraga:
methods (e.g., FR Part &0 Mathaeds 1, 2, ¥, 4, 3) to 3-=awv proof af compliance e1:n .
Slicadle standardu. Ta an operatlon applicatian, alzich test reeults ar methgods y:
ta show proaf of comgliance. [nfocmation pravided wnen applying far an dpecat:isn 2.
@i from a canstfuction perait shall be indicalive of the time al ehich the Last

lade. See Appendix B of the AAQIA

Attach basls of potential discharge (e.g., esisslon factar, thabt is, APAZ test).
. See Appendix B of the AAQIA
With constructicn permit applicatlian, include design datalils for all eir pollutica =z:
trol syscems (e.g., for Ddaghouse lnclude clath to aiz catio; Ffor scrubder fnelu
- ti ® ‘ - .
cross-gsctian sketch, design pressure dreg, -Fc ) See Section 6.0 of rhe AAQTA
Wich canstructian permit eoplicatian, astlach derivetian of contral devics{s) effiziae
€y. Include test or desiqgn data, [fams 2, ) and 3 should be caonalstenc:

actusl ea:
siaons 2 potentlial (l-efficiency). See Section 6.0 of the AAQIA

6. An 8 1/1% x l1* flow diagram which will, without revealing trade secrets, identify t
individual aperations and/ar scacesses. Indicate whace aw 3atetials entar, whaerce 3¢
id and liquid wasts exit, where gssecus ssissions and/or aizrborne particles ars evalv
and whecre finished products ere obtained, See Figure 2-3 in the AAQIA

7. An 8 1/2° x 11" plat plan shawing the locatiaon of the establishmant, and paints of si
barne ewissiona, In relstion ta the surfrgunding area. resldenceas and ather peraane
structures snd raadways (Exasple:t Capy af celavant portion of USGS topographic sap).

See Figure 2-1 in the AAQIA
An 8 1/2" x 11" plot plan af facility shawing the locatlon of manufscturing pracesa
and outlets for alrharne eslsaians. Relate all flows ta the flow diagesa,
See Figure 2~ 2 in the AAQIA
~ER Ffarm 7. % 202(1) i
Effective Noveanecs 30, 19482 Page 7%r 12



7. The approoriate applicscian fee in sccocdance with Rule 17-4.05%5, The chack asngylas
made payable te tne Departaent of Envitconmental Requlatign,

10. #ien an appllication far ageratlan perail, attach 3
structiocn Llndicating thet the 3gucce was
permit,

certificate or Completign orf =

€3natructed a3 shawn {n tne cansatryce

SECTIAON Y1: BEST AVAILABLE CONTROL TECHNGLOGY

A. Are standards of perfarmance far new stationar

: N : Y 3ources pursuant ta 40 C,.F.R,
applicable to the sgurce?

Pag*
(X] vres ([ ] No Subpart GG

Coantaminant Rats ar Cunc}n:rntian

SO9 - 150 ppmvd at 15% O,
NOy *

*75 ppmvd at 15% Oy corrected for.nitrogen content and heat rate, or 8% ppmvd at_T5fg62
8. Hes EPA declari®d the best aevailable control technolagy for this class of sgurcses
yas, attach capy)

( ] Yes [X] No Case by case determination

Cantaminant ‘ite nr Concentratian

C. What smission levels da you prapose as best available control technalagy?

Contamingnt

—3ge Section 6.0 of the AAQTA

Rats or Concentcatlian

NO_ Ga
- o or FBN
42 ppmvd at 15Z 09 (Distillate) <0.015%
—207 0.2 vercent Fuel 0il (Distillate)
0. Oescride the axisting control and treatment tschnalagy (L7 any). Na
1. Control Device/Systam: 2. dpecrating Principlaes:
3. C!flqicnc1!° A. Capltal Costs:

. ~xplain method aof detarsining

O0ER Farm 17.1.202(1)
Effective Navember Ja, 1va2 Page 8 or 12




i 5. Useful Life: 6. QOperating Casts:
7. Enerqy: 8. Maintsnance Cost:
9. Exiszsians:

Cantaminant Rate ar Cancenteatian

19. Stasck Parametlers

a. Helght: ' ft. 8. Diasetaer: re
¢. Flaw Rats: ACFM d. Tempersture: oF

e, Velocity: Frs

™
L]

Cescribe the cantrol and trestment tschnology avellaols (As sany types as applicaedt
use 3dditional pagea if necessary),

l. See Section 6.0 of the AANTA ) v

g

Control Devizs: . -‘h; Jpezatin: Principles:
e. Efficiency:l : 4. Cepitel fise:
e. Useful Lifes . f. Qperating Cast:
g. Energy:? ) h. Maintsnance Cast:

i. Availlailiey of conettuctliaon weterials and process chemlicals:

J. Applicadbility ta sanufacturing processes:

k, Ability Rte constryet with ecgntrol device, install {n availadls sﬁlco, and thra:
within pragosed levels:

e. Cantrol Oevice: - b. GQperating Principles:
¢. Efflcieneysl - d. Captital Cast:

-o. Usefuyl Li7es f. GOperating Caast:

g. Energy:? N, Maintenancs Costi

1. Avelladility af canstructiaon astecials and praocess cheelcals:

lexplatn method of detesrsining efficiaency.

-Tearqgy to be reported in units of electrical pawer - K¥WH design rate.

OER Fora 17-1.202(1) i ‘
Effective November Ja, 1982 Fage % of 12 '




J. Applicability to manufacturing processes:

k., Ability ta construct with control devics, install in gveiladle Space, ang
within propossd levels: .

coe:a
a. Cantrol Device: B. OQperating Prineiples:

. Erflclnncyzl d. Capital Cast:

e. Uselful Life: f. Operating Cost:

g. Energy:1 h. Maintanance Cast:

L. Availability aof constructiaon metecisls asnd process chemicayls:

J. Applicadility to manufacturing processes:

k. Ability te construct wilh cantrol device, install in svailable space, and opers
within propased levels:

4,
a. Cantral QOevice: ) b, Qperating Principles:
c. E?flcl.ﬂcysl d. Capi%al Costs;
Usaful Life: . f. Opersting Cast:
g. Enesgy:? . : hQ__Auxn:;naﬁ:n.;oit: '

L. Avallability of construction asterials and procius shemicals:
J. Appllcability to ssnufscturing proceseses:

k. .Abllity ta construet with control device, inetall in avellable apace, and aperst
within prapased levels:

-

Qescribe the contral tachnalogy selected: See Section 6.0 of the AAQIA
1. Cantral b-vtcou 2. €fficlency:!

3. Capital Cost: 4, Useful Life:

3. UQperating Cost: 6. Energy:?

7. Maintananes Coaat: 8., Manufacturer:

9. Qtnher locstions whers |nnlu;'¢ an lfilinr processes:

a. (1) Company: .

(2) Malling Address:

(3) City; | {(4) State:

1Exnlaln sethed of d-e.:aininq efficiency.
l 3!0.:9, to de ceported in units of electrical power - KWH design rate.

! Fars 17-1.202(1) :
l tffective Novesder 30, 1982 Page 10 ar 12




(S) Environmentsl Managqger:
{6) Tlelephane MNa.:
(7) E€aiselonssl

Cantaminant Rate or Concentratian

(8) Process Rate:!l

b. (1) Caagany:

(2} Malling Address:

(3) City: (4) State:
(3) -tnvirnnlont§l Manager:

(&) Talephone Na.:

(7) Eatssione:!l

Cant:ﬁinnnf Fate or Concentratlian

(4) Process Ratasl

10. Ressan for selectian and descriptlion of systems:

llggllcant ®ust pravide this infarmatien when aveilable. Shauld. thls inforaation not
avsiladle, appllcant eyst state the reasan(s)} wny,

SECTION ¥II - PREVENTION GF SIGNIFICANT D(TEIIGiAT!Ul
Camgany Maonitared Dats See Section 5.2 of the AAQIA

L. ne. sites 161, () sale wind spd/dir

Perlod of Manitaring z /  ta / /
. santh day yearp sonth  day year

Cther data recarded

Attach all dats or statistical suemaries Lo this applicatian.

- 3peeify bubbler (8) gr euﬂ!inueui (C).

OER Fore 17-1.202(1)
Lffective Navemder 30, 1982 Page 11 aof 12




2. [natrumantatian, Field and Lagorcatary
‘ .

a. a3 inatrusentatian EPA refecenced Of it3 equivaleat? [ ] Yes { ] vq
8. Way instrumentatian celibrated in sccordence with Qepactaent pracedures?

{ 1 Yes [ ] Ne ([ ] uakagen

Meteoralogical Deta Used far Alr Quality Modeling See Section 4.3 of the AAQIA

1. Year{s) aof datas froa ta
"ANth day year aancth day years

2. Sucrface data abtained frae (lgeation)

J. Upper aic {@ixing heignt) dala obtained from {lacattiaon)

4. Stabillty wind rose (STAR) data cbtained fram {lacation)

Coamputer Madels Used See Section 4.1 of the AAQIA

l. Modifled? If yes, gltach descriptian,
2. ‘Madlfied? If yes, attach deseriatian.
3. ) Madified? [f yes, attach deseriptlian.
A Madifled? If 798, attach desesiptign.

AtRach eoolan af gll flnal sodel runs showing input datas, tecwuatuysr locatliane, and prin
cigle outpul Lasles. -

.lnnlxcan}s Maxieum Allawedle Eaission Dates gee éection 3.3 of the AAQIA

. n .
. - -

Pallutant c-l::xon Rets
TSp jrama/nee
tql groms/saec

™
.

Eaission.Oata Used In Madeling *

Attach list of emissiaon saurces. Caissicn dats required is soucce name, description -

guint sourcs (an NEJS peint numter), UTH c¢oordinates, stack data, allowadle esissians
and narasl aperating tiame. '

-y
.

Attach all ather infermatian suppoartive tLa the PSD ceviaw, *

(3]
.

Olscuss the s3acial snd econemic iepsct of the selected technalagy versus other aopliza
ble technologies (i.e., jeos, payrsll, ptoductign, Raxes, aenergy, stc.). Irelug
483¢s13ment 9f the enviransentsl ispact af the sourcas, x

Attach scientifie, engineering, end technical edterial, reserts, publications, jou:
nals, end other competent relevant infarmatian describing the theory and applicatian -
the requested Dest avallable centrol technelagy. *

* E-H: See AAQIA for details

R Focm 17.1.202(1)
‘1Ctive Yavesoer 3O, 1982 Pesge 12 af 12




CONTENTS

1.0 INTRODUCTION
2.0 PROJECT DESCRIPTION
3.0 SOURCE CHARACTERIZATION
3.1 APPLICABILITY OF REGULATIONS
3.2 GEP STACK HEIGHT DETERMINATION
3.3 STACK PARAMETERS AND SOURCE EMISSIONS
3.4 CURRENT AIR QUALITY STATUS
4.0 MODELING METHODOLOGY
MODEL SELECTION AND DESCRIPTION
RECEPTOR LOCATIONS
METEOROLOGICAL DATA
5.0 AIR QUALITY IMPACT ANALYSIS
MODELING RESULTS
PRECONSTRUCTION MONITORING REQUIREMENTS
SIGNIFICANT IMPACT AREA DETERMINATION
AAQS AND PSD INCREMENT COMPLIANCE DETERMINATION
AVAILABLE CONTROL TECHNOLOGY {BACT)
INTRODUCTION
NITROGEN OXIDES EMISSIONS CONTROL

4.1
4.2
4.3

5.1
5.2
5.3
5.4
6.0 BEST
6.1
6.2

6.3
6.4
6.5
6.6

120790
LAAQIA

6.2.1
6.2.2
6.2.3
6.2.4

Alternative NOx Emission Reduction Systems
Capital and Operating Costs of Alternatives
Other Consgiderations

Conclusions

SULFUR DIOXIDE AND SULFURIC ACID MIST EMISSIONS
PARTICULATE MATTER EMISSIONS

BERYLLIUM EMISSIONS

CARBON MONOXIDE (CO)

6.6.1
6.6.2
6.6.3
6.6.4

Catalytic Reduction
Capital and Operating Costs
Other Considerations

Conclusions

TC-1

6-10
6-10
6-10
6-11
6~11
6-13
6-13




CONTENTS (cont.)

Page
6.7 OTHER EMISSIONS 6-14
6.7.1 Other Regulated and Hazardous Pollutants 6-14
7.0 ADDITIONAL AIR QUALITY IMPACT ANALYSIS 7-1
7.1 VISIBILITY 7-1
7.2 SOILS AND VEGETATION 7-1
7.3 GROWTH 7-1
APPENDIX A DIRECTION~-SPECIFIC BUILDING ANALYSIS
APPENDIX B EMISSION CALCULATIONS AND SOURCES
APPENDIX C LISTING OF MODELING RUNS
APPENDIX D "VISCREEN" VISIBILITY MODEL RESULTS
LIST OF TABLES
Page
TABLE 3-1 COMBUSTION TURBINE SOURCE PARAMETERS AT 25 F 3-3
TABLE 3-2 COMBUSTION TURBINE SOURCE EMISSIONS 3-4
TABLE 3-3 POTENTIAL ANNUAL EMISSIONS FROM THE COMBUSTION
TURBINE 3-6
TABLE 5-1 REFINED MODELING RESULTS - FUEL OIL COMBUSTION 5-2
TABLE 5-2 MODELED POLLUTANT IMPACT DETERMINATION 5-3
TABLE 6-1 COMPARATIVE CAPITAL COSTS OF ALTERNATIVE NOx
CONTROL TECHNOLOGY 6-5
TABLE 6-2 COMPARATIVE LEVELIZED ANNUAL COSTS OF ALTERNATIVE
NOx CONTROL TECHNOLOGY 6-6
TABLE 6-3 COMPARATIVE CAPITAL COSTS OF ALTERNATIVE CO
CONTROL TECHNQLOGY 6-12
TABLE 6-4 OTHER REGULATED HAZARDOUS POLLUTANT EMISSIONS 6-15
120790 TC-2
LAAQIA



CONTENTS (cont.)

LIST OF FIGURES

FIGURE 2-1 LOCATION OF CHARLES LARSEN PLANT SITE
FIGURE 2-2 CHARLES LARSEN PLANT SITE ARRANGEMENT
FIGURE 2-3 COMBUSTION TURBINE FLOW DIAGRAM

120790 TC-3
LAAQIA

Following Page

2-1
2-1
2-1



e

1.0 INTRODUCTION

ghe'city'of‘Lakeland Department of Electric and Water Utilities

¢(Proposes to construct and operate a combust1on turbine generator-at- the
Existing Charles Larsen Power Plant located 1n Lakeland, Florida. (The_
combuetion turbxne (CT) will be capable of generating approx1matelym80 MW/
(ﬁhxle operatxng in s1mp1e cycle, and 120 MW_ uhen in combined" cycle——'7
operatlon‘ Hhxle in combined cycle, a gingle heat recovery steam.generator
((HRSG) 9111 be used to repower an exlstxnﬁleteam turbine genereEgEh(Larsen
iUnxt 5).[ ‘No . expansxon in steem capec1ty et the site is planned, and thus i
QEES fac111ty is not required to- be 11censed under the Electr:cal_?ower 7

—— T

(:jPlant Sztxng Act which requires. an increase. in steam capacity before

<:::fcoverege is. applxed.
This report describes the Ambient Air Quality Impact Analysis (AAQIA)
performed in support of a Florida Department of Environmental Regulation

(FDER) permit to construct an air pollution source at the Larsen facility.

&The _purpose of the AAQIA is to demonstrate that the combustxon turb1ne }

{ 1notellet10n will not cause or contrLbute to en exceedence of any’ nat;onel

; than the appllceble amoont of Preventxon of S1gn1f1cant Deterxoratxon (PSD)
Tair qualxty ‘Class II anrement} A Workplan which described the proposed
thodology to be followed in this AAQIA was submitted to and conditiomally

approved by the appropriate FDER staff.

120790 1-1
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2.0 PROJECT DESCRIPTION

The Lakeland Combustion Turbine Project is located at the existing
City of Lakeland Charles Larsen Plant site in Lakeland, Florida. The site
is located on the south side of Lake Parker as shown in Figure 2-1. The
plant site arrangement and a flowchart showing the combustion turbine
process are shown in Figures 2-2 and 2-3, respectively.

The Project will consist of a new CT generator with the addition of a
heat recovery steam generator (HRSG). When operating in the combined cycle
mode, the CT will exhaust combustion gases to a dedicated HRSC and
eventually to a 155-foot high stack. Steam produced in the HRSG will be
directed to the existing Larsen Unit 5 steam turbine. During periods when
the HRSG is not operating, the combustion turbine will operate in a simple
cycle mode and exhaust through a 100-foot bypass stack. The new CT will be
natural gas or No. 2 fuel oil (distillate) fired.

The proposed CT will have an independent air cooling system. The
steam cycle and associated equipment will be cooled using the existing
once-through cooling system. Makeup water for the HRSC beoiler and NOy
control water injection for the CT will be supplied from the Larsen Plant
demineralized water supply. Wastewater will be routed to the existing
wastewater system,

120790 2-1
LAAQIA
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3.0 SOURCE CHARACTERIZATION

This section discusses the applicability of federal, state and local
air quality regulations, good engineering practice (GEP) stack height
determination, stack parameters and source emission rates, and the current
air quality status at the Lakeland site. Best engineering estimates and
plant conceptual design information were used to establish the modeling

parameters.

3.1 APPLICABILITY OF REGULATIONS

The proposed Lakeland Project is subject to PSD regulations because the
installation of the combustion turbine constitutes a major modification to
an existing major stationary source and the plant will be located in an area
designated as "attainment" for applicable pollutants. In addition, the
requirements of the Florida Air Pollution and Permit Rules and Regulations

and New Source Performance Standards (NSPS) Subpart GG will be applicable.

3.2 GEP STACK HEIGHT DETERMINATION

A GEP stack height analysis was conducted for the existing and proposed
buildings and structures at the Larsen Power Plant. Pollutant dispersion
from stacks built to the maximum GEP height are not influenced by surrounding
building turbulence. If stacks are built lower than GEP, special air quality
modeling techniques such as downwash and cavity analyses are required to
demonstrate compliance with air quality standards.

EPA's Guideline For Determination of Good Engineering Practice Stack

Beight (1985) was used as a basis for this GEP analysis. The dominant
structure influencing the proposed combustion turbine stacks is the existing
turbine generator building. The maximum height of the generation building
is 121.5 feet above grade. The maximum projected width of the generation
building is 73.6 feet. The GEP height is calculated as the height of the
dominant nearby building plus 1.5 times the lesser of the building height

or maximum projected width. Therefore, the maximum GEP height is

calculated to be 232 feet. Since the CT stack heights (155 and 100 feet)

are less than the GEP height, building downwash considerations were

120790 3-1
LAAQIA



Tincluded in the modeling analysxs. In fact, since the proposed stacks will
be subject to Schulman-Scire downwash, direction-specific building heights
and widths were used in the modeling analysis. Appendix A shows the output
of Trinity Consultant's "BRZWAKE" program, which was used to determine

direction-~specific building dimensions.

3.3 STACK PARAMETERS AND SOURCE EMISSIONS

Stack parameters for both natural gas and fuel oil firing are given in
Table 3-1 for both combined and simple cycle operation, All calculations
were based on preliminary engineering design information and manufacturer
performance data. COmbustlon turb1ne outputs (megawatts, fuel burn rates,

‘.
Therefore, the maxxmum émission rates for a combustion turbine do not occur
GE_EE F-ISO standard day conditions, but occur during lower amb1§ﬁtL
temperatures. The lowest anticipated temperature for the Lakeland prOJect

CI;_ES F. To keep the analysis couservat1ve, ‘the maximum short term

: emlssxon rates and stack parameters used in the modeling analysxs are based

e —— i

on_ .an ambient temperature of 25 F. Annual 1mpacts are based on 150
cond:txon (59 F and 60 percent relative humidity) emission rateszvnThej
stack parameters given in Table 3-1 are based on the 25 F ambient
condition.

Estimated maximum hourly emissions for the combustion turbine when
firing either natural gas or fuel oil is provided in Table 3-2. These

Kemxsexous are epplxcable for both stmple and -combined cycle operat10n.

\hDuct burnxng is not proposed for the pro;ect. Estimates are based on a

design fuel burn rate assuming the lower heating value (LHV) of the fuels
and both the 25 and 59 F ambient temperature conditions. As stated
previously, the 25 F emission rates are used to calculate short-term
impacts and the ISO emission rates are used for annual calculations. These
assumptions are representative of the facility's maximum generation
capability.

{ The nttrogen oxides (NOy) emission rate for natural gas fxrxug is based

" ——

on operations- thh‘?Eilloilhnzﬁi¥ﬂ?'”ﬂ*"FGE? and multi-nozzle water }

‘ 1n3ectzon (see BACT deteranatxon in Section 6. 0) " These controls result

1n ‘an outlet concentratxon of 25 ppmvd referenced to 15 percent oxygen when

120790 3-2
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TABLE 3-1., COMBUSTION

Combined Cycle

TURBINE SOURCE PARAMETERS AT 25 F

Simple Cycle

Natural No. 2 Natural No. 2
Parameter Gas Fuel 0il Gas Fuel 0Qil
Fuel LHV (Btu/ft?) 928 -- 928 --

(Btu/gal) - 127,000 -— 127,000

L
Heat Rate (MMBtu/h) 1,055 1,038 1,055 1,038
Exhaust Temperature (F) 481 481 949 950
Exhaust Flow (lb/h) 2,588,000 2,589,000 2,588,000 2,589,000
Exhaust Gas Molecular
Weight (lb/lb-mole) 28.16 28.66 28.16 28.66
Exhaust Flow Water
Vapor Content (I vol) 10.13 7.25 10.13 7.25
Exhaust Flow Oxygen
Content (X vol) 12.93 13.44 12.93 13.44
Exhaust Volumetric
Flow (acfm) 1,058,000 1,040,000 1,570,000 1,575,000
Exhaust Flow
Velocity (fpm) 3,732 3,668 5,537 5,555
Stack Height (ft) 155 155 100 100
Stack Diameter (ft) 19 19 19 19
Dominant Building
Height (ft) 121.5 121.5 121.5 121.5
Maximum Projected
Width (ft) 73.6 713.6 73.6 13.6
120790
LAAQIA



TABLE 3-2, COMBUSTION TURBINE SOURCE EMISSIONS!

@_25 F? @ 59 F3
Natural No. 2 Natural No. 2

Parameter Gas Fuel 0il GCas Fuel 01l
$0p (1b/h)% 0.7 231 0.6 210
NOx (ppmvd @ 15% 07)3 25 42 25 42
NOy (1b/h)? 106 183 97 167
o {ppmvd)> 25 25 25 25
co (1b/h)3 58 58 53 54
voC (ppmvw)?d 1.4 3.5 1.4 3.5
voc (1b/h)? 2 5 2 4.5
Particulate (1b/h)3 5 15 5 15

lyrsG and Bypass stack emisgions are equivalent.

225 F emissions are used to calculate short-term impacts.

359 F emissions are used to calculate annual emissions and impacts.

4Natural gas emissions are based on 2,000 gr/MMCF sulfur content.
No, 2 fuel 0il emissions are based on 0.2 percent sulfur by weight. See

Appendix B for a derivation of S0 emission rates.

5Based on manufacturer performance data.

120790
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firing natural gas. The NOy emission rate for fuel oil firing is also
based on operations with low NOy burner technology and multi-nozzle water
injection. These controls result in an outlet concentration of 42 ppmvd
referenced to 15 percent oxygen.

The sulfur dioxide (S03) emission rate with natural gas firing is
based on a sulfur content of 2,000 grains of sulfur per million cubic feet.
(MCF) of natural gas and a heat content of 928 Bru/ft> (LHV). The 502
emission rate for fuel oil combustion is based on a 0.2 percent by weight
fuel sulfur content and a heat content of 127,000 Btu/gal. S0y emission
rates are derived in Appendix B.

The emission rates of carbon monoxide (CO), volatile organic compounds
(VOCs), and particulate matter (PM) were obtained from typical manufacturer
performance data for the GE PG7111(EA) Frame 7 improved low NOy combustion
turbine,

Emission rates for other regulated and hazardous air pollutant emissions
were based on manufacturer information and on information contained in the
EPA publication Toxic Air Pollutant Emissions Factors — A Compilation For
Selected Air Toxic Compounds and Sources {EPA-450/2-88-006a). Emissions of
beryllium (Be), lead (Pb), mercury (Hg), and sulfuric acid (H2S504) mist

were estimated for fuel oil combustion. These pollutants are not found in

natural gas firing. Asbestos (As), fluoride (F), and vinyl chloride
(C2H3Cl) are not found in No. 2 fuel o0il or natural gas.

Be, Pb, and Hg are found in No. 2 fuel oil in trace amounts. A
typical Be concentration in fuel oil is 2.5 x 10~% pounds per million Btu,
Pb concentrations are estimated at 2.8 x 1077 pounds per million Btu. Hg
concentrafions are estimated to be 3.0 x 10°° pounds per million Btu,

H2804 mist result's from oxidation of the SO in the flue gas to sulfur
trioxide ($03). The S03 then combines with water vapor to form HyS04 mist.
Approximately 3 percent of the SO is converted to H7S04 mist. Based on
thehe estimates, the H»SO4 mist concentration is 6.7 x 1073 pounds per
million Btu for fuel oil firing, and 1.9 x 1077 pounds per million Btu for
natural gas.

Table 3-3 presents the maximum potential annual emissions from the
combustion turbine addition assuming 8,760 hours of annual operation,

Appendix B shows the calculations supporting the annual emission rates.

120790 3-5
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TABLE 3-3 .

Pollutant

co

NOy

507

TSP
PMjo*
voc

Lead
Asbestos
Beryllium

Mercury

Vinyl Chloride

Fluorides

H2504 mist

Total Reduced S

Reduced S
H28

Potential Anpdal PSD
Emission @§59 F Significance
Natural Gas ~ Fuel 0if Levels
(tpyi////// (pr)// (tpy)
232 237 100
425 732 40
2.6 920. 40
22 66 25
22 66 15
9 20 40
0.0 0.12 0.6
0.0 0.0 0.007
0.0 0.01 0.0004
0.0 0.01 0.1
0.0 0.0 1.0
0.0 0.0 3.0
0.08 27.6 7.0
<<10 <<10 10
<<10 <<10 10
<<10Q <<10 10

POTENTIAL ANNUAL EMISSIONS FROM THE COMBUSTION TURBINE

PSD

Significance
(yes/no)

yes
yes
yes
yes
yes
no
no
no
yes
no
no
no
yes
no
no

no

*The assumption is made that all particulate matter is less than 10
microns in diameter (PMjg).

NOTE: Emissions are based on the combustion turbine operating at(iggjj
conditions (59 F and 60 percent relative humidity) with natGral gas
or fuel oil for 8,760 hours per year {See Appendix B for
calculations).
emissions from either fuel exceed the significance levels.

120790
LAAQIA

3-6

PSD significance for a pollutant is triggered if



The results indicate that the new unit will require additional PSD review
for CO, NOx, SOz, PM, Be, and H3S04 mist. VOC, Pb, As, Hg, C2H3Cl, F, and
reduced sulfur compounds require no further analyses. PSD review requires
a BACT analysis, an ambient air quality impact analysis, and additional

impact analysis.,

3.4 CURRENT AIR QUALITY STATUS
The Charles Larsen Power Plant is located in an area which is

designated as attainment for all applicable criteria pollutants.

120790 3-7
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4.0 MODELING METHODOLOGY

This section discusses the modeling methodology used for determining
ambient air quality impacts for SOz, NOy, CO, and PM resulting from the
propocsed combustion turbine addition. The proposed methodology was
reviewed and approved by FDER in the AAQIA Workplan. Section 5.0 gives the

results of the dispersion modeling analysis.

4.1 MODEL SELECTION AND DESCRIPTION

The combustion turbine will burn either natural gas or low sulfur
No. 2 fuel oil. Tables 3-2 and 3-3 show that the S0, NO4, and PM
emigssions from fuel oil combustion are significantly higher than natural
gas combustion, while the gas flow characteristics are fairly similar.
Therefore, it can be concluded without screening-level analysis that fuel
oil combustion will result in the higher ground-level pollutant impacts.

The terrain surrounding the Larsen facility is relatively flat.
Following the recommended EPA guidance for refined models, the Industrial
Source Complex Short Term (ISCST) dispersion model was used with five years
of hourly meteorological data to predict maximum and highest, second-highest
ambient pollutant impacts at receptor locations surrounding the plant site.
The ISCST model is designed to predict ambient pollutant impacts for several
averaging periods and from a variety of industrial sources. In additiom,
the model has the ability to evaluate external parameters such as rural or
urban environments and building downwash.

All recommended EPA default options were utilized. The following is a

listing of the options selected for the modeling:

o Rural-urban option H rural

o Wind profile exponents : default

o Vertical potential temperature

gradient values H default

o Final plume rise only : yes

o Ad just stack heights for downwash : yes

o Buoyancy induced dispersion : yes
120790 4-1
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0 Calm processing option : yes
o Above ground receptors used : no
0 Schulman - Scire downwash : yes

For unstable through stable atmospheric conditions, the wind profile

exponents are 0.07, 0.07, 0.10, 0.15, 0.35, and 0.55, respectively.

4.2 RECEPTOR LOCATIONS

Receptor locations were selected with adequate density to ensure that
the maximum and highest, second-highest predicted concentrations were
determined. Dispersion modeling for the HRSG and bypass stacks was
performed with receptors placed along the 36 standard radial directions
surrounding a point half-way between the two stacks at the following
downwind distances: 100-meter intervals from 100 to 1,000 meters, 250-meter
intervals from 1,250 to 3,000 meters, and 1,000-meter intervals from 4,000
to 15,000 meters. Furthermore, discrete receptors were placed at the

boundaries that restrict public access along the 36 radial directions.

4.3 METEOROLOGICAL DATA

The ISCST dispersion model was used with five years (1982-1986) of
sequential hourly surface meteorological data and twice-daily mixing
heights. The surface and mixing height data were selected from a location
most representative of the general area being modeled. A representative
location corresponds to the station closest to the location being modeled
which is in the same climatic regime.

Hourly surface and mizing height data from the Tampa, Florida NWS
reporting station were obtained from FDER. The data were selected by FDER
as the most representative of meteorological conditions at the City of
Lakeland Charles Larsen Power Plant. The data had been preprocessed into

the "CRSTER" format and all five years were used in the modeling.

120790 4-2
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5.0 AIR QUALITY IMPACT ANALYSIS

An air quality impact analysis was performed using the modeling
methodology approved by the FDER in the AAQIA Workplan and reviewed in
Section 4.0. The analysis was performed to determine which pollutants
emitted from the combustion turbine project have the potential to impact
ambient air quality above PSD ambient air quality "significance levels".
In addition, if significant impacts are determined, a "significant impact
area” must be defined, preconstruction monitoring requirements need to be
examined, and a ambient air quality standard (AAQS) and PSD increment

consumption analysis outline must be developed.

5.1 MODELING RESULTS

The results of the refined~level dispersion modeling are presented in
Tables 5-1 and 5-2. Table 5-1 shows the modeled concentrations for each
averaging period assuming a nominal (1 g/s) SO emission rate. Table 5-2
shows the impacts for each pollutant after ratioing the annual nominal
impacts to the 59 F actual emission rates and the short-term nominal
impacts to the 25 F actual emission rates. A description of the modeling
runs is given in Appendix C. Printed and floppy diskette copies of the
runs will be provided to the FDER.

Table 5-1 shows that the highest impacts for all averaging periods
except the 24-hour period are predicted to occur when the combustion
turbine is operating in the simple cycle mode (Bypass). The highest
24-hour impact occurs in the combined cycle mode (HRSG). The maximum
impact location for the annual averaging period is 100 meters from the
plant. The highest, second-highest l-, 3-, 8-, and 24-hour average impact
locations are also 100 meters from the plant. The highest, second-highest
24-hour impact occurred 200 meters from the plant.

Table 5-2 shows the maximum annual and highest, second-highest 3-, and
24-hour average impacts of S07 are 0.2, 4.7, and 19.2 ug/m3, respectively.
These values are below the PSD significance levels of 1.0, 5.0, and
25.0 ug/m3, respectively, Therefore, no further air quality impact

analysis is required for 503.

120790 5-1
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TABLE 5-1. REFINED MODELING RESULTS - FUEL OIL COMBUSTION

Operating
Condition

Simple Cycle — Dypass*##*
Concentration (ug/m3)
Raceptor Dist. (m)
Receptor Dir. (deg)
Modeled Year

Combined Cycla - HRSGA**
Concentration (ug/m3)
Receptor Dist. {m)
Receptor Dir. (deg)
Modeled Year

l—Hou:’
Impact

1.28234
100

100
1984

0.78584
200

290
1583

3-Hour
Impact*

0.66011
100

350
1985

0.47293
200

120
1984

S—Hour*
Impact

0.37247
100

20

1985

0.25268
200

120
1984

*Concentrations are highest, second-highest values.

<

O

24-Hour
Impact*

0.14412
100

100
1983

0.15978
200

120
1984

**Concentrations are maximum values when averaged over 8,760 hours.
***All impacts are bassd on a nominal 1 g/s emisaion rate.
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Annual
Impact**

0.00698
100

260
1982

0.00484
4,000
30

1986



TABLE 5-2. MODBLED POLLUTANT IMPACT DETERMINATION
Significant
Averaging Impact Monitoring Maxlmu? Location
Pollutant Period Criteria Criteria Impact Dist, Dir.
ug/m3 ug/m3 ug/m3 m deg
503 Annual 1 -— 0.2 100 260
24-Hour 5 13 4.7 200 120
3-Hour 25 - 19,2 100 350
NOy Annual 1 14 0.2 100 260
co 8-Hour 500 575 100 20
1-Hour 2,000 . 9. 100 Lo0
PM Annual - 0.01 100 260
24-Hour 5 10 0.3 200 120

1982
1984
1985

1982

1985
1984

1982
1984

Operating
Mode” "

sC
cc
sC

sC

§C
sC

&C
cc

*Annual pollutant impacts are based on maximum modeled concentrations assuming 8,760

hours per year operation.
1econd~-highest modeled concentratlions.

**ec - combined Cycle Operation.
SC - Slmple Cycle COperation.
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The maximum annual average impact for NOy is 0.2 ug/m3. This value is
below the significant ambient air quality impact level of 1.0 ug/m3. No-
further air quality impact analysis is necessary for NOy.

The highest, second-highest 1- and 8-hour CO impacts are 9.4 and
2,7 ug/m3, respectively. These values are well below the significant
ambient air quality levels of 2,000 and 500 ug/m3, respectively.
Consequently, no further air quality impact analysis is required for CO.

The maximum annual and highest, second-highest 24-hour average impact
for PM (TSP/PMig) are 0.0l and 0.3 ug/m3, respectively. These values are
well below the significant ambient air quality impact levels of 1.0 and 5.0
ug/ma, vespectively, No further air quality impact analysis is necessary

for particulates.

5.2 PRECONSTRUCTION MONITORING REQUIREMENTS

Based on the results of the ISCST modeling presented in Table 5-2,
pollutant emissions from the project will not result in ambient impacts
above PSD de minimis monitoring levels. Therefore, ambient monitoring will

not be required.

5.3 SIGNIFICANT IMPACT AREA DETERMINATION

For each PSD applicable pollutant, the extent of the significant
impact area must be defined. The radii of significant impacts are
determined by extending the receptor array outward until the predicted
maximum concentration at the farthest receptor is less than the appropriate
ambient significance level.

Modeling resuits from Section 5.1 show that none of the applicable
pollutants have impacts above ambient significance levels. Therefore,

there is not a significant impact area for this project.

5.4 AAQS AND PSD INCREMENT COMPLIANCE DETERMINATION

Criteria pollutants with ambient air quality impacts above significance
levels must demonstrate compliance with AAQS and PSD increment consumption.
Based on the ISCST modeling results, no compliance determination is required

for the project since all impacts are below significance levels.
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6.0 BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

6.1 INTRODUCTION

The Lakeland Combustion Turbine Project will consist of one combustion
turbine operating in combined cycle. The primary fuel for the project will
be natural gas. However, No., 2 fuel oil will be used as a backup
combustion turbine fuel. Pollutant emissions are generally higher when
burning No. 2 fuel oil. Section 3.0 concluded that when fuel oil is used
for the maximum project operation or 8,760 hours per year (100 percent
capacity factor), the following regulated pollutants are subject to the
provisions of the PSD Program.

o Nitrogen Oxides (NOy) o Particulate (Total and PM10)

o Sulfur Dioxide (S02) o Beryllium (Be)

0 Sulfuric acid mist (H2S504) 0 Carbon Monoxide (CO)

Consequently, this BACT analysis will address the control of emissions
of these PSD applicable pollutants when burning either natural gas, or
No. 2 fuel oil. Also included are evaluations of the effects of the BACT
systems selected on the emissions of unregulated hazardous pollutants.

Under the federal Clean Air Act, BACT represents the maximum degree of
pollutant reduction determined on a case-by-case basis considering
technical, economic, energy, and environmental considerations. However,
BACT cannot be less stringent than the emission limits established by the
applicable New Source Performance Standards (NSPS) Subpart GG.

This BACT analysis follows the general requirements of EPA's draft
"top down" BACT guidance document. This approach requires that the BACT
analysis start by assuming the use of the LAER control alternative. Other,
less efficient emission control technologies are subsequently evaluated if
LAER is determined to be unreasonable considering the above factors.

Based on a review of EPA's BACT/LAER Clearinghouse - A Compilation of

Control Technology Determinations including the 1990 edition, a combustion

turbine with HRSG that utilizes water or steam injection and selective
catalytic reduction (SCR) for NOy emission control represents LAER. A
recent FDER BACT decision for the TECO, Hardee County Project allowed for
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the use of water or steam injection for NOy control to 42 ppmvd (@ 15
percent 02) and no supplemental control devices. The TECO Project is very
similar to the proposed Lakeland Project with the exception of some
operating limitations. The TECO project is restricted to a lifetime
average capacity factor of 60 percent and limitations on the fuel burn
rate. The permit also stipulated that only natural gas or No. 2 fuel oil
can be burned in the combustion turbine., 507 emissions for the TECO
project will be controlled by limiting the average annual sulfur content of
the fuel oil to 0.3 percent by weight with the maximum not to exceed 0.5
percent.

The BACT analysis for the Lakeland Combustion Turbine Project is

contained in the following sections.

6.2 NITROGEN OKIDES EMISSIONS CONTROL

During combustion, two types of NOy are formed; fuel NOxy and thermal
NOx. Fuel NOy emissions are formed through the oxidation of a portion of
the nitrogen contained in the fuel. Thermal NOy emissions are generated
through the oxidation of a portion of the nitrogen contained in the
combustion air. Nitrogen oxides formation can be limited by lowering
combustion temperatures, and staging combustion (a reducing atmosphere

followed by an oxidizing atmosphere).

6.2.1 Alternative NOx Emission Reduction Systems
The EPA has established an NSP3 limitation for NOy emissions from

electric ucrility combustion turbines at 75 parts per million dry volume
(ppmvd) at 15 percent oxygen (07), with a correction for fuel nitrogen
content and turbine heat rate [40 CFR 60.332(b)]. A review of EPA's
BACT/LAER Clearinghouse - A Compilation of Control Technology
Determinations through the 1990 edition, indicated that the lowest NOy

emisgion limit to be 4.5 ppmvd at 15 percent 02. This limit is for a
combustion turbine with an HRSG located in California. That permit value
was based on the use of water injection in the combustion turbine and a SCR

system contained within the HRSG (combined cycle operation).
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Either water or steam could be used to limit NOx formation during
combustion. Therefore, the LAER NOyx emission control alternative for use
with combustion turbines is established as water or steam injection
followed by an SCR system.

Other NOy emission control systems have been identified for evaluation
as BACT, Injection of water into a turbine with a low NOyx combustion
chamber(s) can limit NOy emissions to 25 ppmvd (at 15 percent 02) when
burning natural gas and 42 ppmvd when burning fuel oil.

In addition to the two alternatives, NOy emissions from other types of
combustion sources have also been controlled through installation of
selective non-catalytic reduction (SNCR) systems such as Thermal DeNOy. 4
SNCR system requires gas temperatures of at least 1,500 F for NOyx
reduction. The temperature at the outlet of a combustion turbine is too
low (950 F to 1,100 F) for such systems. Since raising the flue‘éas exit
temperature to 1,500 F would require supplemental heating of the flue gas,
thereby increasing total emissions due to increased fuel usage, this
alternative is judged technically unacceptable for application on a
combustion turbine.

6.2.1.1 Selective Catalytic Reduction. SCR is a post-combustion method

for control of NOy emissions. The SCR process combines vaporized ammonia
with NOy in the presence of a catalyst to form nitrogen and water. The
vaporized ammonia is injected into the exhaust gases prior to passage
through the catalyst bed. The SCR process can achieve up to 90 percent
reduction of NOy with a new catalyst. An aged catalyst will provide a
maximum of approximately 80 to 85 percent NOyx reduction.

The aptimum flue gas temperature range for SCR operation is
approximately 650 to 750 F. Flue gas from the combustion turbines will
typically be 950 F to 1100 F. Therefore, an SCR would be installed in an
intermediate point of the HRSG where a temperature of approximately 700 F
occurs.

Operation of the unit in the simple cycle mode would require that the
SCR be bypassed in order to prevent permanent damage to the catalyst from
the high exhaust gas temperatures due to the HRSC not being in operation.

6.2.1.2 Improved Low MOx Combustion Chamber. Combustion turbine

manufacturers have begun to market an improved low NOy burner design.
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These burners provide improved air/fuel mixing and reduced flame
temperatures. The result is lower concentrations of NOx in comparison to
standard combustion chamber design (25 versus 42 ppmvd when firing natural
gas). However, these machines also have significantly higher CO emissions.

The capital and annual cost of a low NOy combustor which meets a 25/42
(natural gas/oil) ppmvd NOy emission limit is considered base for this
project.

6.2.1.3 Water/Steam Injection. Use of water or steam injection in the

combustion zones of a combustion turbine can limit the amount of NOy
formed. Thermal NOy formation is avoided due to lower combustion
temperatures resulting from the water or steam injection, The degree of
reduction in NOy formation is somewhat proportional to the amount of water
or steam injected into the turbine.

Since the combustion turbine NSPS was last revised in 1982, combustion
turbines have improved their tolerance to the water steam necessary to
control NOy emissions below the current NSPS level. However, there is
still a point at which the amount of water or steam injected into the
turbine seriously degrades the turbine's reliability and operational life.
With the manufacturers' existing turbine designs and standard combustors,
this generally occurs below a NOy emission level of about 42 ppavd (at 15
percent 03) when firing natural gas and 65 ppmvd when firing fuel oil.-

These NOy emission levels can be achieved with little additional cost
and without significant impact on reliability or power output over those

costs required to comply with the NSPS.

6.2.2 Capital and Operating Costs of Alternatives

Tables 6-1 and 6-2 present the capital and levelized annual costs of

the two feasible NOx control systems for the combustion turbine facility:
a low NOy combustor with and without an SCR. The incremental annual NO4
emissions are based on firing natural gas for a maximum of 8,760 hours per
year (100 percent capacity factor) in the turbines.

The differential capital costs for the SCR system include the costs of
the ammonia storage/injection system, the catalytic reactors, HRSG

modifications and balance of plant equipment.
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TABLE 6~1. COMPARATIVE CAPITA& COSTS OF ALTERNATIVE NOx
CONTROL TECHNOLOGY

Differential combustion
turbine costs

SCR reactors

Ammonia storage and
injection equipment

HRSG Modification

Water Treatment, Storage
and injection equipment

Balance of plant

Direct capital cost (1990)
Contingency

Escalatioen

Direct capital cost
Indirects

Interest during
construction

Total Capital Costs (1992)

* .
Based on one turbine.

120790
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Low NOy
Combustor
Degign
Plus SCR

Base

$1,990,000

$200,000

NA

NA
360,000
$2,250,000
$230,000
$280,000
$2,760,000

$410,000

$160,000
$3,330,000

LOW NOx
Combustor

Design
Base

NA

NA

Bage

Bage
—Base
Base
Base
_ Base
Base

Base

Base




TABLE 6-2. COMPARATIVE LEVELI%ED ANNUAL COSTS OF ALTERNATIVE NOx
CONTROL TECHNOLOGY

Low NOy
Combustor Low NOy
Design Combustor
Plug SCR Design
Operation and maintenance
costs $1,090,000 Bage
Ammonia $90,000 NA
Energy $210,000 Base
Generating Cost Adjustment $270,000 Base
Fixed charges $530,000 Bage
Total Annual Costs $2,190,000 Base
Annual NOy Emissions (tpy) 150 425
Incremental Annual NOy
Emissions Reduction (tpy) 275 Bage
Incremental Levelized
Cost per Ton of
NOx Removed $7,960 Base

*Based on one turbine and 8,760 hours/year of natural gas fired
operation at IS0 conditions (59 F and 60 percent relative humidity).
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In addition to the 1990 equipment costs of the two alternatives, the
total capital costs include a contingency charge, escalation, indirect
costs, and interest during construction.

The levelized annual costs assume a total station fuel consumption of
about 8.5 x 10% MMBtu/yr (8,760 h/yr per turbine at base load). This same
annual fuel consumption was used in Section 3.0 of this application as the
basis for determining pollutant applicability to the PSD Program.
Levelized annual costs include operating and maintenance costs (including
catalyst replacement), ammonia additive, energy, lost generating capacity
and fixed charges on capital investment. The differential energy cost and
lost generating capacity for the SCR alternative is the result of the
reduced net output of the turbine due to the additional back pressure added
by the SCR and the energy requirements of the associated equipment.

The incremental levelized annual cost for adding an SCR to a low NOx
combustor is about $2.2 million/year. This cost results in an incremental

removal cost of approximately $7,960 per ton of NOy reduction (275 tons per
year while burning natural gas).

6.2.3 Other Considerations

The following lists other considerations that effect the operation of
the facility,

o Compared to the low NOy combustor with water or steam injection,
the energy requirements of the SCR system would reduce the output

of the combustion turbines by approximately one percent.

o The use of an SCR system could result in a negative environmental
impact due to the release of quantities of unreacted ammonia to
the atmosphere. Ammonia and a number of amine compounds are
recognized hazardous air pollutants. Although ammonia emissions
are not regulated nationally, at least one air pollution control
district in California recently set a limit of 10 ppm. Unreacted
ammonia emissions from an SCR system could average 7 to 10 ppm.
This emission level could create an objectionable odor and health
hazards. '
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Ammonia is also a hazardous material. Accordingly, this material
must be handled and stored with extreme care. Working on and

3 around ammonia equipment will cause operational personnel to be
less productive and functional than under normal working

conditions.

o Over time with exposure to trace elements in the flue gas,
catalysts become contaminated and could be classified as a
hazardous waste. Therefore, the spent catalyst must be handled

‘5;- and disposed of following hazardous waste procedures. Some
catalytic elements are toxic and must be replaced periodically.

This replacement must follow hazardous waste disposal procedures.

] The ambient air modeling did not show any significant impacts for
NOy emissions of 25/42 ppmvd (at 15 percent 02) when burning

natural gas or fuel oil, respectively.

6.2.4 Conclusicns

e F
Installatzon “of @n-SCR system des1gned“to meet & nox émission 11m1t cof;-

9 ppa (upproxzmately 64 ;;;;eﬁt EEZﬁZ?;Bn)_nould add oéé}‘§3 3 mIIf;;; coiféq
the~caplta1 coat.of the proqffsj The addition of an SCR system increases

the total levelized annual costs for the project by about $2.2 million.

This increase results in an incremental removal cost of approximately

$7,960 per ton of NOy removed while burning natural gas (100 percent

capacity factor).
Natural gas will be the primary fuel for the project and fuel oil will

be used only in the event of an interruption of natural gas supply. The

use of an SCR system could result in adverse environmental effects due to
unreacted smmonia being released to the atmosphere causing a potential
human health hazard.

Therefore, based on economic, energy, and environmental considerations

~NOg BACT proposed for this combustion turbine facility is the use of a low

NOy combustor with water or steam injection. The low NOy combustor will
achieve NO; emissions of 25/42 ppmvd (at 15 percent 03) while burning

natural gas or No. 2 fuel dgil, respectively. The economics are based on
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operating the unit for 8,760 hours per year (100 percent capacity factor).
This proposed level of BACT represents a level of NOx control that is lower

than recent determinations in the state of Florida.

6.3 SULFUR DIOXIDE AND SULFURIC ACID MIST EMISSIONS

The NSPS established by EPA for emissions from combustion turbines
sets a maximum SO level in the flue gas of 150 ppmvd (at 15 percent 07)
and a maximum fuel sulfur content of 0.8 percent by weight (40 CFR 60.333).
The EPA has not established a combustion turbine NSPS for sulfuric acid
mist (H2804). The turbine manufacturers' emission data indicate that on
average, approximately 3 percent of the 507 in the flue gas is oxidized to
803 which combines with water to form H3504.

Typically, natural gas has only a trace of sulfur (2,000 grains per
million standard cubic feet or less). Recent permits for No. 2 fuel oil
fired combustion turbines have included limits on maximum allowable fuel
sulfur contents. Current BACT/LAER Clearinghouse documents do not list any
natural gas, or No. 2 fuel oil fired combustion turbines that are required
to use flue gas desulfurization (FGD) systems to meet SO emission
requirements. Addition of an FGD system would be a superfluous method of
SO emission control. The significant capital and operating cost
associated with FGD systems would result in termination of the project.

The primary fuel for the Lakeland Combustion Turbine Project will be
natural gas. Fuel oil will only be fired when the supply of natural gas is
limited to this project.

The use of low sulfur fuel oil (maximum of 0.20 percent sulfur) would
impose no.differential capital costs on the project. Additionally modeling
showed that no significant impacts for S0 emissions resulted when burning
0.20 percent sulfur fuel oil.

Based on economic, energy, and environmental considerations limitation
of the fuel sulfur content to 0.20 percent by weight is proposed as BACT
for the SOz emissions during oil firing from the Lakeland Combustion
Turbine Project. Natural gas typically contains only trace amounts of

sulfur and no further controls will be necessary.
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6.4 PARTICULATE MATTER EMISSIONS

The natural gas and No. 2 fuel oil fuels to be used in the proposed
combustion turbines will only contain trace quantities of noncombustible
material. Therefore, emission of particulate matter from the combustion
turbine facility will be controlled by ensuring as complete combustion of
the fuel as possible. The NSPS for combustion turbines do not establish an
emission Limit for particulate matter. A review of the EPA's BACT/LAER
Clearinghouse documents did not reveal any post-combustion particulate
matter control technologies being used on gas/oil fueled combustion
turbines. The manufacturers' standard combustion turbine operating
procedures will ensure as complete combustion of the fuel as possible.

Accordingly, combustion control is proposed as BACT for total particulate
matter and PM-10.

6.5 BERYLLIUM EMISSIONS

The emissions of beryllium (Be) from the combustion turbine facility
will be determined by the Be content of the fuels. Natural gas has no
measurable Be content and the Be emissions when firing natural gas are
predicted to be insignificant on an annual basis. No. 2 fuel oil typically
contains a trace amount of Be, on the order of 2.5 x 10°° pounds per
million Btu (1b/MMBtu). The annual Be emissions when firing fuel oil for
8,760 hours/year (100 percent capacity factor) are predicted to be
0.01 tons per year. While this is above EPA's significant emission rate of
4.0 x 1074 tons per year, a review of the EPA's BACT/LAER Clearinghouse
documents did not reveal any combustion turbine project which has been
required to install supplemental pollution control equipment to reduce Be
emissions, Accordingly, complete combustion of the No. 2 fuel oil is

proposed as BACT for Be emissions.

6.6 CARBON MONOXIDE (CO)
Based on a review of EPA's BACT/LAER Clearinghouse - A Compilation of
Control Technology Determinations (1990 edition), a combustion turbine with

proper combustion control and an oxidizing catalyst that limits carbon

monoxide (CO) emissions to 2 ppmvd represents LAER.
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Due to the combustion characteristics of a combustion turbine, it is
necessary to consider the BACT determination for the emissions of NOy in
establishing the emissions of CO. Typically, measures taken to minimize
the formation of NOy during combustion inhibit complete combustion which
increases the emissions of CO,

CO is formed during the combustion process due to incomplete oxidation
of the carbon contained in the fuel. Co is limited by ensuring complete,
efficient combustion of the fuel in the turbines. High combustion
temperatures, adequate excess air, and good fuel/air mixing during
combustion minimize CO. Therefore, staging combustion and lowering
combustion temperatures by water injection, which are used for NOy emission
control, can be counterproductive with regard to CO emissions.

Combustion turbines designed to meet the proposed BACT NOy emissions
of 25/42 ppmvd (gas/oil) will be capable of maintaining CO emission rates
of 25 ppmvd (15 percent 02). At this emission rate, the annual emission
will exceed the PSD significance level for carbon monoxide. The use of an

CO catalyst would not result in appreciably lower CO emissions.

6.6.1 Catalytic Reduction.

Catalytic reduction is a post-combustion method for removal of CO
emigsions. The process oxidizes CO to CO» with the use of a catalyst.
Carbon monoxide control catalyst utilizes a precious metal based catalyset
to promote to oxidation process. None of the catalyst components are
considered toxic.

The optimum flue gas temperature range for CO catalyst operation is
between 850 F and 1100 F. Flue gas from the combustion turbine will
typically be between 950 F to 1100 F. Therefore, a CO catalyst can be
installed between the discharge of the combustion turbine and the inlet to
the HRSG.

6.6.2 Capital and Operating Costs.

Table 6=3 presents the capital and levelized annual costs of a CO
emissions control system. The CO emissions are based on firing natural gas
for a maximum of 8,760 hr/yr (100 percent capacity factor) in the turbine.
The capital costs of the SCR system includes the cost of the catalytic
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TABLE 6-3 COMPARATIVE CAPITAL*COSTS OF ALTERNATIVE CO
CONTROL TECHNOLOGY

SCR reactors

Balance of plant

Direct capital cost (1990)
Contingency

Escalation

Direct capital cost
Indirects

Interest during
construction

Total Capital Costs (1992)
Operation and maintenance
costs

Generating Cost Adjustment
Fixed charges

Total Annual Costs

Annual CO Emissions (tpy)

Incremental Annual CO
Emissions Reduction (tpy)

Incremental Levelized
Cost per Ton of
CO Removed

*Based on one turbine and 8,760 hours/year of natural gas fired
operation at IS0 conditions (59 F and 60 percent relative humidity).
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Carbon
Monoxide

Catalyst
$890,000

$100,000
$990,000

$100,000

$120,000
$1,210,000

$180,000

70,000
$1,460,000

$560,000

$250,000

$230,000
$1,040,000

240

140

$7,430

6-12




reactor and balance-of-plant equipment. In addition to the 1990 equipment
costs, the total capital costs include a a contingency charge, escalation,
indirect costs, and interest during construction. Levelized annual costs
include operating and maintenance costs (including catalyst replacement),
lost generating capacity, and fixed charges on capital investment.

An incremental levelized cost for the SCR of §1.0 million/year results
in an incremental removal cost of approximately $7,340 per ton of CO

removed (140 tons per year while burning natural gas).

6.6.3 Other Considerations.

The following are other considerations that are associated with a CO
catalyst.,

0 A CO catalyst reactor located downstream of the combustion
turbine exhaust will produce an additional backpressure on the
combustion turbine. The added backpressure will reduce the
output capability of the turbine. Additional backpressure of 3
to 4 inches of water gage would reduce turbine output by

approximately 0.5 percent. Lost generating capacity translates

directly into lost revenue to the project.

0 A CO catalyst is an oxidizing catalyst, consequently it will also
oxidize 802 to 803 which upon condensation will form sulfuric
acid mist. The formation of sulfuric acid will result in
increased corrosion in the cold end of the heat recovery steam

generator.

o There is no long term operating experience with a CO catalyst on

the size of combustion turbine proposed for this project.,

6.6.4 Conclusions.
Installation of a CO catalyst control system designed to meet a CO
emission limit of 10 ppmvd would add approximately $1.5 million to the

capital cost of the project. The total levelized annual costs for the
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project increases by $1.0 million resulting in an incremental removal cost
of approximately $7,430 per ton of CO removed while burning natural gas
(100 percent capacity factor).

Therefore, based on economic, energy, and environmental considerations
CO BACT proposed for this combustion turbine facility is the use of good
combustion controls to achieve CO emissions of 25 ppmvd when burning
natural gas or fuel oil and operating the unit for 8,760 hours per year

{100 percent capacity factor).

6.7 OTHER EMISSIONS

The following sections discuss pollutants which are either below the
significant emission levels established for the PSD program or have been
identified by EPA as hazardous pollutants. Federal and state regulations
do not require that BACT be applied for these pollutants, but the effects

of the proposed BACT determinations on these pollutants must be considered.

6.7.1 Other Regulated and Hazardous Pollutants

Table 6-4 presents uncontrolled emission estimates for other regulated
pollutants (fluorides, mercury, and lead) and hazardous pollutants when
firing No. 2 fuel oil. These emission rates have been developed based on
manufacturers' information and on information contained in the EPA
publication Toxic Air Pollutant Emission Factors - A Compilation For
Selected Air Toxic Compounds and Sources (EPA-450/2-88-006a).

The only identified methods of controlling the emission of these
pollutants are complete combustion of the fuel and the inherent quality of
the fuel.‘ Injection of water into the turbines to control NOy emissions is
not expected to have a significant effect on the emissions of these
pollutants, Complete combustion will be required to achieve the identified
emission rates of formaldehyde. The quality of the fuel will comply with
standard commercial No. 2 fuel oil.

When fuel oil is used, no adverse environmental impacts would cccur at

the tabulated, uncontrolled emission rates.
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TABLE 6-4. OTHER REGULATED AND HAZARDOUS POLLUTANT EMISSIONS

Emission Annual
Pollutant Rate Emission

lb/MMBtu tpy
Arsenic 4.2 E-6 0.02
Beryllium 2.5 E-6 0.01
Cadmium 1.1 E-5 0.05
Chromium 4.8 E-5 0.20
Copper 2.8 E-4 1.16
Formaldehyde** : 4.1 E-4 1.70
Lead 2.8 E=5 0.12
Manganese 2.6 E-S 0.11
Mercury 3.0 E-6 0.012
Nickel 1.7 E-4 0.70

* A . - .

Annual emissions are total for one combustion turbine and are based
on annual operation of 8,760 hours firing No. 2 fuel oil at ISO conditions
(59 F and 60 percent relative humidity) and a fuel burn rate of
945.5 MMBtu/h,

**Fornaldehyde is also found in natural gas combustion. The emission
rates are 8.8 E-5 1b/MMBtu or 0.37 tpy.
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50,40 37.00
48.58 37.0¢
68.58 70.41
50.40 70.41
GEN BLOG. 2 20,27 b
52.43 -21.13
.4 =27.13
.44 .
$9.80 77,4t
59.80 52.43
32.43 52.43
STORAGE TANK 1 3 15.24 10
-20.087 2.9
-25.99 19.03
-23.9¢ .13
-28.87 30.17
-33.53 .88
-38.1¢ .17
-41.07 .13
-11.07 39.03
-38.1% 2.99
-33.33 44,34
STORAGE TAMK 2 4 15.24 10
9.23 42.99
12,1 39.01
12.11 .13
7.23 30.17
4.57 28,66
-.0% .17
-2.97 .13
-2.97 .03
=09 42.9¢
4.57 44,351
AIR INLET 3 13.72 4
-12.80 379
4.7 3.19
4.7 18.2¢
~12.80 18.29




COMBIMED BUILDINGS

STRUCTURE | KAS A HEIBHT 37.03 METERS AND CONTAINS THE FOLLONING BUILDINES:
BUILDING # 1: W CORNER GEN BLDE.

STRUCTURE 7 HAS A HEIGHT 20.27 METERS AND CONTAINS THE FOLLOWING BUILDINGS:
BUILDING § {: NM CORNER GEN BLDE.
BUILDING # 2: GEN BLDG,

STRUCTURE 3 HAS A HEIGHT 13.14 METERS AND CONTAINS THE FOLLOWING BUILDINGS:
BUILDING & 3: STORAGE TANK 1

STRUCTURE 4 HAS A HEIGHT 13.24 METERS AN CONTAINS THE FOLLOWING BUILDINGS:
BUILDING # 4; S5TORRGE TAMK 2

SIRUCTURE 3 HAS A HEIGHT 13.72 METERS AND CONTAINS THE FOLLOWING BUILDINGS:
BUILDING & 4: STORAGE TANK 2
BUILDING # 5: AIR INLET




INPUT STACKS

STACK ID 3 STACK & STACK HT(N) 1M Lty
t ! 7.4 18.9% 00
2 2 39.48 -18.%0 ut




(km)

073

083

033

013

—.007

-.027

CITY OF LAKELAND SITE

- -]
*» ]
2 1

- Bypass HRS6E

Stack Stack
=
| ] | I |
—.041 —.021 -.001 .019 039 059 .079
(km)




STACX 1D 8,

THE DOMINANT STRUCTURE NITRIN 5L IS

STACK 3

1

STRUCs 1 K= J7.03 W= 22,43 GEP= 70.08
DIRECTION SPECIFIC BUILDING DOWNMASH
DEGREE  STRUCTURE 3 HEIGHT Wt GEP  ALGORITHM
10 0 00 00 .00 0
20 2 20.27 nn 50. 468 1
30 2 20.27 B4 14 50.48 1
L1 2 20,27 93.99 50.48 1
W 2 20.27 100.97 50.48 1
80 2 0.7 104,89 50,48 l
70 2 20,27 103.83 30.568 1
80 2 20.27 106.41 50.48 1
0 z 20.27 104.24 30.68 1
100 2 20.27 109.43° 50.48 1
1o 1 .27 111.30 50.68 l
120 2 20.27 109.78 50,68 1
t30 Z 20,27 104.93 50.568 1
140 2 20,27 96,89 36.58 !
130 ¢ .00 09 .00 0
160 ¢ 00 .00 00 0
170 0 .00 .00 00 9
190 0 00 .00 00 0
190 0 00 .00 00 9
200 1 37.03 21.48 69.2% 2
210 1 17.03 2.28 70.44 2
20 1 31.03 22,39 70,462 2
230 2 .27 100.97 30.44 |
240 2 20.27 104,89 50. 58 t
250 ) 20,27 103.43 30.48 !
260 2 20.27 106,41 50.48 t
2n 2 20.27 10424 30.69 t
280 2 20.27 109.43 50.48 I
2% 2 0.27 111,30 50.48 t
300 2 20.27 109.708 50.68 1
il 2 20.2 104.93 §0.48 t
Sy 2 20.27 %6.99 50.48 1
330 ¢ 00 .00 .00 9
340 0 .00 00 00 0
350 0 .00 N M 0
360 0 .00 .00 S0 0




STACK ID § 2, STACK ¥ 2
THE DOMINANT STRUCTURE MITHIN 3L IS
STRUL= | KW= 37.03 W= 22,43 GEF= T0.48
DIRECTION SPECIFIC BUILDINE DOWNNASH

DEGREE  STRUCTURE # HEIGHT VIDTH GEP  ALEORITHM
1¢ ] 13.72 21.78 34,30 i
20 3 3.1 17.9¢ 34.30 l
30 S 13.72 15.50 34.3¢ 1
10 2 0.27 93.98 39,58 1
90 2 20.27 100.97 50.48 !
50 5 13.72 30.13 3.3 1
70 5 13.72 33.53 34.30 !
80 5 13.72 36,59 34,30 {
20 3 13.1 Ja.7 34,30 l
100 b 13.72 .14 34,30 {
110 0 .00 .00 6o ¢
120 0 00 .00 00 ¢
130 0 00 .00 00 ¢
140 3 15.24 15.38 38.10 H
£50 3 15.24 15.50 38.10 !
160 3 5.4 13.84 38.10 !
170 3 15.24 15.70 38.10 1
180 3 13,24 15.07 17.8§ 1
190 3 13.72 21.79 W !
200 4 15.24 15.84 38.10 1
210 ) t3.24 15.50 s.10 l
0 l 3103 22.319 70.42 2
230 ! 37.03 21.8] 89.77 2
Pl ! 37.03 20,40 67.94 2
230 2 20.27 105.463 50.58 t
260 2 20,27 104, 4t 30,68 t
70 2 20.27 104.24 50,68 1
280 1 20.27 109.43 50.48 !
90 2 20.27 111.30 30.48 1
300 ¢ .00 .00 .00 0
30 ¢ .00 .00 .00 0
320 3 15.24 13.38 18.1¢ l
330 0 .00 00 N ¢
340 0 00 .00 00 9
350 ¢ 00 00 .00 ¢
360 3 1.2 13.07 7.8 1




STACK 4 ¢t
STACY 1D: 1,  BUILDING HEIGHT: 37.03,  BUILDING WIDTR: 72.43
00 20,27 20,27 20.27 20.27 20,27 20.27 20.27 20.27 20.27 20.27 20.27
20,27 20.27 .00 .00 .00 .00 .00 37.03 37.03 37.07 20.27 20.27
20,27 20.27 20.27 20.27 20.27 20.27 20.27 20.27 .00 .00 .00 .00
.00 71,74 B4. 14 95,98100,97104,89105. 63106, 41104, 24109.43111, 30109.78
104,93 96,89 .00 .00 .00 .00 .00 21.48 22,28 22.39!00.97104.99
105, 63106, 4110424109, 43111,30107.78104.93 96,89 .00 .00 .00 .00
STAaCk ¥ 1
STACK 10: 2,  BUILDING HEIGHT: 37.03,  BUILDING WIDTH: 22.43
13,72 13.72 13.72 20.27 20,27 13.72 13.72 13,72 13.72 13.72 ¢ .00
L0 15,24 15,24 15.24 15,24 15.28 13.72 15.24 15.24 37.03 37,03 37.03
20,27 20,27 20,27 20.27 20,27 .00 .00 E5.24 .00 .00 00 15,24
21,78 17.99 15,50 93.98500.97 30.13 33.53 36,59 38.71 41,14 00 .00
.00 15,38 15.50 15,84 £5.70 15.07 21,78 15.84 15,50 22,39 21.83 20.40
105,63106,41104.24109,431{1.30 .00 .00 15,38 .00 .00 .00 I5.07
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7.0 ADDITIONAL AMBIENT AIR QUALITY IMPACT ANALYSIS

7.1 VISIBILITY
The nearest PSD Class I area is the Chassahowitzka National Wildlife
Refuge, located approximately 90 kilometers northwest of the site. A

screening level visibility analysis was performed per EPA's Workbook for

Plume Visual Impact Screening Level Analysis (1988)., The analysis showed

that the proposed facility will have no significant effect on visibility at

the Class I area. Appendix D contains the output from EPA's "VISCREEN"
model .

7.2 SOILS AND VEGETATION

Ambient air quality standards have been established to protect public
health and welfare from any adverse effects of air pollutants. It is not
expected that the estimated effects of the proposed project will signifi-
cantly add to the background poliutant concentrations. Therefore, no

adverse effects on soils and terrestrial vegetation is expected.

7.3 GROWTH

The addition of the combustion turbine unit at the City of Lakeland
Charles Larsen Power Plant is not expected to induce any secondary growth

in the surrounding area.

120790 7-1
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axygen.

Fuel Fired
Heat Rate (LHV) @ 25 F, MMBtu/h
@ IS0, MMBtu/h
Fuel Flow Rate @ 25 F
@ Iso
Emission Rates
NOy, ppmvd @ 15% 02
ib/h @ 25 F
1b/h @ ISO

CO0, ppmvd
l1b/h @ 25 F
lb/h @ ISO

VOC, ppmvw
‘1b/h @ 25 F

1b/h @ 180

Particulate, lb/h @ 25 F
lb/h @ IS0

120390

Natural Gas
1,054.6
964.7
18,949 scfm
17,333 scfm

25
106
97

25
58
53

CALCULATIONS IN SUPPORT OF CITY OF LAKELAND COMBUSTION TURBINE PROJECT
AMBIENT AIR QUALITY IMPACT ANALYSIS

The following parameters are based on performance estimates of a GE
PG7111(EA) combustion turbine (FRAME 7) with water injection to reduce NO4

emissions to 25/42 ppmvd (natural gas/distillate), referenced to 15 percent

Distillate
1,038.1

945.5

136.4 gal/min
124,2 gal/min

42
183
167
25
58
54
3.5

4.5

15
15



CALCULATIONS:
Fuel Heat Content - Natural Cas

(1,054.6 x 10% Bru/h) x (1 min/18,949 £e3) x (1 h/60 min)
= 928 Btu/ft

Fuel Heat Content - Distillate

(1,038.1 x 10 Btu/h) x (1 min/136.4 gal) x (1 h/60 min)
= 127,000 Btu/gal

802 Emission Rate -~ Natural Gas

Assume natural gas contains 2,000 gr S/MCF {(AP-42 factor) and that PR,
there are 7,000 grains in one pound of sulfur (AP-42 factor).,,»/”’——~ﬁ\\\_\ -

N T
@ 25F: (18,949 ft3/min) x (60 min/h) x (2,000 gr 5/106 £e3) x T
(1L 1b /7,000 gr S) x (2 lb S02/1 1b S) P
= 0.65 lb/h T e
e
QIS0: (17,333 £t3/min) x (60 min/h) x (2,000 gr $/105 f£t3) x
(1 1b §/7,000 gr S) x (2 1b SO2/1 1b 8)
= 0.59 1b/h

502 Emiggsion Rate - Distillate

Asgume distillate contains 0.2 percent sulfur and that there are
7.05 pounds in one gallon of distillate (AP-42 factor).

@ 25F: (136.4 gal oil/min) x (60 min/h) x (0.2 1b $/100 1b oil) x
(7.05 1b oil/gal) x (2 1lb SO3/1 1b S)

a2 231 1b/h
QISO: (124,2 gal oil/min) x (60 min/h) x (0.2 1lb $/100 1b oil) x
(7.05 1b oil/gal) x (2 1b SO3/1 1lb S)
= 210 lb/h

S02 Potential Annual Emigsions

Assume turbine operates for 8,760 hours per year. IS0 condition (59 F
and 60 percent relative humidity) pound per hour emission rates are
used for annual emissions.

Natural Cas: (0.6 lb/h) x (8,760 hr/y) x (ton/2,000 1lb)

= 2-6 tpy
Distillate: (210 1b/h) xz (8,760 hr/y) x (ton/2,000 Lb)
= 920 tpy
120390 B-2



NOx Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition {59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions.

- Natural Gas: (97 1b/h) x (8,760 hr/y) x (ton/2,000 1b)
= 425 tpy

Distillate: (167 1b/h) x (8,760 hr/y) x (ton/2,000 1lb)
= 732 tpy

CO Potential Annual Emissicns

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition (59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions.

Natural Gas: (53 lb/h) x (8,760 hr/y) x (ton/2,000 1lb)
= 232 ctpy

Distillate: (54 1b/h) x (8,760 hr/y) x (ton/2,000 1b)
= 237 cpy

VOC Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). IS0 condition (59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions.

Natural Gas: (2.0 lb/h) x (8,760 hr/y) x (ton/2,000 1b)
= 8.8 tpy

Distillate: (4.5 1b/h) x (8,760 hr/y) x (ton/2,000 1b)
a 20 cpy

Particulate Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition (59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions. It is assumed
all particulate matter is less than 10 microns in diameter (PM)g).

Natural Gas: (5 lb/h) x (8,760 hr/y) x (ton/2,000 1b)

= 22 tpy
Distillate: (15 1b/h) x (8,760 hr/y) x (ton/2,000 1lb)
s 66 tpy
120390 B-3




Lead Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition (53 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions. Lead emission
taken from EPA's Toxic Air Pollutant Emissions Factors - A Compilation
For Selected Air Toxic Compounds and Sources (EPA-450/2-88-006a).

Natural Gas: (No measurable emigsions)

Distillate: (2.8 x 107> 1b/MMBtu) x (945.5 MMBtu/h) x (8,760 hr/y)
x (ton/2,000 1b)
= 0.12 cpy

Beryllium Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition (59 F and 60 percent relative kumidity) pound
per hour emission rates are used for annual emissions. Emission
factor taken from EPA's Toxic Air Pollutant Emissions Factors - A
Compilation For Selected Air Toxic Compounds and Sources
(EPA-450/2-88-006a).

Natural Gas: (Mo measurable emissions)
Distillate: (2.5 x 107® 1b/MMBtu) x (945.5 MMBtu/h) x (8,760 hr/y)
x {ton/2,000 lb)
= 0.0l tpy

Mercury Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). IS0 condition (59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions. Emission
factor taken from EPA's Toxic Air Pollutant Emissions Factors -~ A
Compilation For Selected Air Toxic Compounds and Sources
(EPA-450/2-88-006a).

Natural Gas: (No measurable emissions)
Distillate: (3.0 x 107% 1b/MMBtu) x (945.5 MMBtu/h) x (8,760 hr/y)
x (ton/2,000 1b)
3 0.01 cpy

Sulfuric Acid Mist Potential Annual Emissions

Assume turbine operates for 8,760 hours per year (100 percent capacity
factor). ISO condition (59 F and 60 percent relative humidity) pound
per hour emission rates are used for annual emissions., It is assumed
that approximately 3 percent of the SO2 is converted to H3504.

120390 B=4




]

Natural Gas:  (0.03) x (2.6 tpy) = 0.08 tpy

Distillate:  (0.03) x (920 tpy)

27.6 tpy

Other Regulated Pollutant Potential Annual Emissions

Asbestos, Vinyl Chloride, Flourides, Total Reduced S, Reduced 8
H2S have no measurable emissions for either n
combustion.

y and
atural gas or distillate

120390 B-5
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LISTING OF MODRLING RUNS SUPPORTING THE CITY OF LAKELAND, FLORIDA AMBIENT AIR QUALITY IMPACT
AMALYSIS

Modal Model Model -
Qutput Input Stack

Pile Flle Flle Description

(.LST) { .DAT) (.ENT)

ISCST RUNS - COMBINED CYCLE (1982-1986)

gce2 ocs2 ac1ss 155-ft HRSG Stack, F.O. Combustion”, Std. Receptors®*®, 1982
acas oce3 QCl55 155-ft HRSG Stack, F.O. Combustlon®, Std. Receptors””, 1983
Qcsd oced QC155 155-ft HRSG Stack, P.0. Combustion’, Std. Receptors T, 1984
Qcas Qces ac1ss 155-ft HRSG Stack, P.0. Combustion), Std. Receptors’ ., 1385
Qceé 0ces QCL5S 1S5-f¢ HRSG Stack, P.0. Combustion”, Std. Receptors"”, 1986

ISCST RUNS - SIMPLE CYCLE (1982~-1986)

Q882 0882 Q3100 100-ft Bypass Stack, P.O. Combustion), Std. Receptors'’, 1982
Qs83 Q883 Q38100 100-ft Bypass Stack, F.O0. combustlan’, std. Roccptors". 1983
Qsa4 Qs8a Q8100 100-£t Bypass Stack, P.O. COmbustlon.. std. Rocaptozs". 1984
Q585 Qses Qs100 100-ft Bypass sStack, P.O. Combustlon*, std. aoceptors.'. 198%
Qs8s QS8é Q8100 100-ft Bypass Stack, F.0. Combustion”, std. Receptors , 1986

*r.0. - Fuel 0il

**standard Receptors: 0.1, 0.2, 0.3, 0.4, 0.5, 0.5, 0.7, 0.8, 0.9, 1.0, .25, 1.5, 1.75,
2.0, 2.25, 2.5, 2.75, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, l0.0,
11.0, 12.0, 13.0, 14.0, 15.0 km. In addition, discrete receptors
wers placed along the property boundary at each of the 36 radial
dlirections.
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"VISCREEN" VISIBILITY MODEL RESULTS
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Visual Effects Screening Analysis for
Source: CITY OF LAKELAND CT
Class I Area: CHASSAHOWITZIKA W.K.

L 22 Level-! Screening

Input Emissions for

Particulates 19.00 LB /HR
NOx f{as NOZ) 183.00 LB /HR
Primary NOZ2 .00 LB /HR
Soot L00 LB /HR
FPrimary S04 00 LH /HR

* %%

#e#% Default Particle Characteristics Assumed

Transport Scermario Specifications:

Background Ozone: .04 ppm
Baclkground Visual Range: 25,00 km
Source~Observer Distance: 846.00 km

Min, Source-Class ! Distance: 846,00 km

Max. Source-Class I Distance: 107,00 km
Plume-Source-Observer Angle: 11.25 degrees

Stability: &
Wind Speed: 1.00 m/s

RESULTS

Asteri1sks (#) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class ] Area

Screening Criteria ARE NOT Exceeded
Delta E

Backgrnd Theta Azi Distance Alpha Crit Plume
FSEOAZET SDEREE DXN OASAESERE IEZmEmN mEEN ¢k 2 k2 ]
SKY 10. 84, 84.0 84. 2.00 . Q70
5KY 140. 84, 8&.0 B4. 2.00 .021
TERRAIN (0. B84, B&.Q 84, 2.00 . 004
TERRAIN 140. 84, B86.0 84, 2.00 . 001
Maximum Visual Impacts QUTSIDE Class
Screening Criteria ARE NOT Exceeded

Delta E
EEEBDNDZN NN
Backgrnd Theta Azi Distance Alpha Crit Plume
SEEEEENESS EAENES EENN EENNIEADT SREES pEEN ANEEREN
gKY 10. 73, 83.2 F4. 2.00 073
=14 4 14¢, 73, 83.2 4., 2.00 L. 022
TERRAIN 10. &0, 78.7 109, 2.00 004
TERRAIN 140. &0, 78.7 109. 2.00 . 002

Contrast

Crit Plume

SsSEam: mEZED
LU =.000
.03 ~=-.001
.03 . 000
s} . Q00

Area
Contrast

SOBSRAEEERAREIy

Crit Plume

R aEmEEN
.05 -.000
.05 -.001
.05 + 000
.05 - 000



LAKELAND
Y ELECTRIC & WATER PRODUCTION ENGINEERING

Excellence s Our Goal, Service is Our Job

[
[dal
[

December 11,

This 15 to suthorice Alfred M. Dodd Lo mct =z the authorized
representative for the City of Lakeland in desling with the Flerids
Department of Envircenmental Fegulation in all matters pertaining to
the New Qeneration Addition FrHJert at Larsen Power Plant

it isg cwledged that thisg letter of smuthorlzaticon shall
remain in efieut znd  bhe spplied to all matters reqguiring
suthorization until wvour office iz notified of a chenge of
repregsentative

t

RGz /JAL /AMD /il

City of Lakeland * Department of Electric & Water Utilities * 501 E. Lemon St. * Lakeland, FL 33801-5050 * (813) 499-6300 * Fax 499-6344



