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DER FORM 17-1.202 (1)

APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SOQURCES

P4 llrxls Section also

Scannecl C’D'll /oz..,



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

/o N
TWIN TOWERS Of SICE BUILOING ?‘@

280Q BLAIA STONE AQAD

1; __-’—,:7-\\
TALLAHASSEE, FLORIOA 1230V 2 ~

.\3‘ ; . !
AN ,,M" /
N o met™
. APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SQURCES

i _ Solid. Waste
squace rype: _Energy Recovery Facility " [X) Newdl [ ] Existingl

EOE GRAMAM
GOVERANCR

VICTORIA 3 TSCHINKEL
BLCRETARY

APPLICATION TYPE: [ X Construction [ ) dparstion [ ] Hadiflcation
county; Hillsborough

COMP AN NAME: County of Hillshoroueh, Florida

[deantify the specific emisslon polnt source(s) sddressed in this applicstion (L.e. i{_,.tug .
Solid Waste Energy Recovery Facility

Kiln No. 4 with Venturl Scrubber; Pesking Unit No. 2, Gas Fired) w/Electrostatic PreciEitator
earest Incorporated City

SQUACE LOCATION: Stroet  Faulkenburg Rd. City Tampa
uTM: East 03/68/220 M.E. Narth 307927700 M_N.
Letitude 27 ¢ 57 ¢ "N Longitude 82 ¢ 40 ° 22 %

APPLICANT NAME ANO TITLE:__ Warren N. Smith, Director

APPLICANT ADORESS: Dept. of Solid Waste, P.0. Box 1110, 925 Fast Twiqggs Street,
Ta?EErﬁlﬂ’l?a s?i?gﬁzurs BY APPLICANT AMD ENGINEER

A. APPLICANT
Hillsborough County

I am the undsrsigned awner or authorized cepcesentative® of

I certify tnet the statsments made in tnis application for a _cCONnstruction

paralt are trus, cocrect and complaste to the best of ay knawledge and belief. Further,
I agree to maintain end operate the pallutlon control soutce and pollutlen control
facilitiea in auch a menner as tao comply with the proviaion of Chaptar 403, Floride
Statutes, and all the rulaes end regulatione aof the department snd tevislons thersof., I
alac undecstand thet n permit, if granted by tha depactment, will 5e non-trancfeoradls

and | will promptly notify the department upon sale or/ legal transfer o parnittad
esteblishment, / / .
Slqn-d:_/ M‘—) % ”{Z

*Attach leatter of authorization

Warren N. Smith, Director, Dept. of Solid'Waste
Name and litle {(Please Type)

Date: 2‘23"92 Telephane No. (813)272-6674.

3, PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where requirsad 5y Chaptsrc 471, F.5.)

This is to cartify thast the engineering festurss of this pollution control project have
been designed/examlned by me and found to be Lln conforaity with aodern anglnecring
principles applicable to the treatment and diaposal of pollutants characterized in tne
pecrmit application, Thers i3 rwsacnable sssucance, in my professicnal judgment, that

' See Flocida Administratlve Cade Ruls 17-2.100(57) and (108)

OER Form [7-1.202(1)
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Flacida Regfstrutian No. 3%;313 Date: ‘7’aq|2<{ Telephone No.

0.

the pollution contral facillties, when propecly maintalned and operated, will dlscharge
en effluent thet complles with all spplicable statutes of Lhe State of Flocide and the
rules and regulatlions of the depactment. [t Le also agreed thalt the undecsigned will
furnish, If asuthocrized by the awner, the spplicydt a aet of Jowtruclizne for the proper
maintsngnce snd operation af the pallutlon confyal faec : If applicadble,

pallution sources.

Signed

T V ‘

F
Louig/$é;tora, Jr. PE : _

NHame (Plarde Type)

Camp Dresser & McKee, Inc.
Conpany Hame (Plssse Type)

1321 U.S. 19South, Suite 601,Clearwater, Fl. 33546
Mailing Address {(Plesss Type)
(813)530-9984

."' ,':: i SR
./k\.-‘-“_‘ Il 3 '..‘ )y
=~ i
R~ LS

SECTION IIy CENERAL PROJECT IMFORMATION

Describe thns nature and extent af the project. Refer to polluticn centtrol equipeent,
and oxpected iaprovement: In soutce pscrfaocrmance as @ result of inetallation. State
whethar the project will result In full compllance. Attach additional sheet LFf

necsesary.

Project is a solid waste energy recovery facility which shall generate electrical

be an

power from combustion of municinal refuse. Pollution control device shall

electrostatic precipitator with an outlet loading of 0.025 grains/dscf corrected to

12% 0,. Project will be in full compliance with all existing state and federal

control device shall meet LAER/BACT for all applicable
nls' appiascacion (Cdrzctruction Fetmit KpflIcktion Only)

standards, and the air pollution
Scheaduls.af project cdverea an ¢

pollutants.

Start of Constructicon January 1985 Campletion gf Constructlian January 1988

Costs of pallution contrel system(s}: {Mate: Show breekdawn of estimated costs anly
for individual components/units of the project serving pollution control purposes.
Information on sctusl ccsts shall be fyrniahed with the application for apecatlon

pecmit. )

Electrostatic Precipitators (4) $4.500.000 tofal

Indicate say praviaus DER permits, ocdecs and noticu- assoclakted with the emiszsion
point, including permit issuance and expiratlon dates,

Not Applicable

VER Form 17-1.202(1}
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Requested permitted equipment operating tiae: nes/day__ 24 ; daye/wk_J __ ; wka/ye_352

if powar plant, hrs/yrt ; if seassonal, describe:

[f thnis i3 & new sautce or major madification, answer the follawing questlons.
(Yes aor Na)

1. Is Enis souccs in s non-attainment area for a particulat pallutant? ¥2s

a. If yss, has "affset” baeen applied? 11311 seak offsets

v

b. [f yes, has “Lowest Achisvabdble Eaission Rate” been applied? -5

. If yes, list non-attainment pallutants, Ozone and darticulata :atier
2. Daes best available conttal technglagy (BACT) apply to thla source? v

[F yes, see Section VI. - 25
3. Ooes the Stats "Preventlan of Significant Oetsriaciation® (PSD)

requirement spply to this source? I[f yes, ses Sections Yl and VvII, Yes
4. Do "Standacds of Performance far New Stationary Sources”™ (NSPS)

apply to this saurce? Yes
S. 0o "Natianal Emission Standards for Hazardous Air Pollutants” .

(NESHAP) apply to tnis source? Mo
Oa "Reasaonably Available Control Technalagy™ (RACT) resquiresents apgly Mo

t3 this source?

a. If yea, for what pollutants?

n. If yes, in additian to the information requlired in this farwm,
any informaetion cequested in Rule 17-2.45Q0 aust de submitted.

Attach all suppartive information related to any anewer of “Yes®™. Attach any Jjuetifi-
catiaon far any answer af "No" that might be considered questionsble.

OER Form 17-1.202(1)
Effective October 31, 1982 Page 3 of 12




SECTION III1 AIR PQLLﬁTIOl STURCES & CONTAGL DEYICES (Qther tham I[ncineratars)

A, Raw Matarisls snd Chemicals Used in yaur Process, if aoplicadles

Cantaminants Utilizatien
QOescriptlian Type - - Rate ~ lbs/hr Relate %3 Flaw Disgraams
3. Pracess Rats, if applicabler (Sees Section vV, [Lem [)

1. Tatal Process [nput Raze (lba/nr}:

2. Product Weight {lbs/hr):

C. Airtacne Contaminants Emitted:
smissian paoint,

{Infocrmation in this table auyat De submitted far each
use udditional sheets as necasssrcy)

Allowed* l
Emissiont Emissian Allowaple? Patential? Relats !
Name aof Rats per Emissian Emissiaon to Flow |
Zantaminant Maxisum Actual Aula lha/ne iba/ye T/ye Diagram !
Ibs/hr  T/vr 172 |
|
| | |
| |
| a
i
| ;
| | |
| | |
l3ee Saction ¥, [tam 2.
I3efarance agplicadle emission standards and units (e.g. Ruls 17-2.600(5)(b)2. Tanle [,

€. (1) = 3.1 paunds per airllian 37U heat ingut)

Jealoulated from operating catas and applicedle standara,

4Cg199ian, .f sgurce ggerated withaut cantcol {(Ses Saction ¥, [~am 3},

2ER Form 17-1.202(1)
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. }. Contraol Devices:

{See Section v, Item &)

Name and Type
(Modal & Serial Mo.)

Contaminant

Efficiency

Range of Particles
Size Collectaed
(in mictons)
{If spplicable)

Bauis for
Efficiency
(Sectian V¥

Item 5)

E. Fuels

Type (Be Specific)

Coansuymptian®

avg/he

aax./hr

Maxisus Heat [npyt
(MMBTU/ b}

® |

*yn.ts: Natucal Cas--MMCF/hrp; Fuel QJils--gallona/hr; Coasi, wood, refuse, ather--lds/nr.

Fuel Analysis:

Percent Sulfur:

Canslity:

Heat Capscity:

loa/gal

BTu/lb

fypical Percent Nitragen:

Percent Ash:

8Tu/gqal

dther Fuel Caoantaminants {which asy cause air pollution):

F. [f applicable, indicate the percent of fuel used for space Neating.

Annual Average

Maximum

G. Indicats liquid or s0lid wasules generatad end wethod af dispoasal.

DER Form 17-1.202(1)
. Effective November 30,

1982

Page 5 aof 12




A. Exission Stack Geometry and Flow Charscteristics (Provide data Far sach stsck)!:

Stack Heignt: Fr. Stack Dissetsr: Y,
Gas Flaw Rate: ACFM OSCFM  Gae Exit Temperature: .r,
dater Yapor Content: L Velacity: FPS
SECTION IV, INCINERATOR INFORWATION
Type of Type Q Type [ | Type II Tyoe II0 Type LV Type ¥ Type VI
vasts (Plastics ] (Rudbian)| (Refuae) (Garbage)| (Pathalog<d (Lig.& Gam (Solid 8y-proad.)
ical) 8y-prod.)
Actual
la/he : *
[neinec = '
3ted | vendor suoplied infoymation
Yngan-
tralled
(laa/nz) | yendor sudplied infdrmation.

Jeascrtiptian of YWaeate

Municipal sglid waste

A addd

"atal waignt I[ncinecatsd (lbs/hrc) 133,333. Design Capacity {lbe/he)(name plate rating
dggcaximate Number of Hours of Opecetian pec day day/ ek wka/ye.
“4anufacturar Vendor_not selected vet
Jata Caonatructed Modgel No.
Yalume Heat Relsane Fuml Temperature
(re)d (BTU/Rr) Type } 3TU/hr (oF)
srimary Chamber | Yendor speciflic information l [
Jacaondary Chamber ‘ } l
4 T1ues, edcn 0
Stack Heignt: 220 fr. Stack Dtiamter: 5'-9" Diam, Staek Teap. 430°F
140,070 @ 50% -
Tas Flaw Rate: 342.C00 ACFM _ Ex, Adr OSCFM* velacity: 55 Fag

t"e emi3310ns rate Lin gralns pef 1tan-

0.027 awdscf @ 50% £x. Air

[ ] aftacburner

*{f 50 or more Lans per day design capacity, submit
dard cubic foat dry gas correctsd to 5Q% excess air.

Tvype af pgaollutian contraol davice:r [ ] Cyclone [ ] wat Scruboar

[ ] Qther (,u.cify) E'!eCtY‘DStat‘iC pY'DC'iDitﬂ"'ﬁY‘

JER Forw 17-1.202(1)

Effective Naovemoer 30, 1982 Page & af 12



Brief description of operating characteristics of control devices: Electrostatic

. precipitator collects particulate matter in flue gas stream bv oroducing an electrical

charge on the particles and then attracting them to syrfaces of gopasite nolarity

Ultimate disposal of any efflusnt other than that emittsd from the stack (eccubber water,
ash, etc.):

Hillsborough County's co-located wastewater treatment nlant will accept the coolipa

tower blowdown and ash will be disposed of at Hillchowaugh County s Southeast
County Landfill.

NGQTE: Itema 2, 3, 4, 6, 7, B8, and L0 in Section ¥ muat be included where applicable.

SECTION ¥: SUPPLEMENTAL REQUIREMENTS
Plsase provide ths faollawing supplements whece required for this spplication.

1. Tatal process input rate and product weight «- show derivation {(Rule 1l7-2.100¢127)]
. fo a canstruction application, attsch basis of emission asstimate (e.g., design calcula-
. tians, design drawings, pertinent aanufacturer’'s test data, stc.) and attach praoposad
methaods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to shaow proof of compliance with ap-
plicable standards. To an aperatlon applicatien, attach test results aor methods used
ta shaw praaf of compliance. Information provided wnen applying for en aoperation per-
mit from a construction permit shall be indicative of the time st which the test w~as
made.

3. Attaech basis of potentlal discharge (s.g., emission factor, that 13, AP4aZ test).

4. With conatruction pecwit application, includs design details for all air pollution con.
trol systems {e.g., far baghouse includs clath to air ratia; for scrubber include
cross-section aketch, design presasure drog, stec.)

S. With construction permit application, attach darivatian aof contral device(s) afficien-
ey. iIncluds test or design data. Items 2, J and 5 should be consistent: sctual emis-
sions = potential (l-efficiaency},

5. An 8 L/2" x Ll* flow diagram which will, without cevealing trade sacrets, identify the
individual aoperations snd/or pracesses. Indicates where raw materials snter, whera sol-
1d and ligquid waste sxit, where gaseous emissions and/ar airborne pacticles arae evalved
and where finished products are obtained.

7. An 8 1/2" x 11" plat plan showing the lacation of the eatablishment, snd points of air~
bactne amissigns, in relation ta the surrounding arss, residences and other permanent
structures and roadways (Example: Copy of relsvant portiaon of USGS tapagraphic map).

8. Anm 8 1/2" x l1™ plot plan of facility shawing the location af manufactuting procesass
and outletas for airborne smissions, Relats all flaws to the flaow diagras.

ER Farm 17-1.202(1)
. Effactive November 30, 1982 Page 7 of 12




Tms appropriate spplicatiaon fee in accorcdance wilh Rula 17-4.3%.

The check 3shauld se

made payable to the Qepartaent af Environmental Resqulation,

13. #ith an appllcation for aperatian permit, attach a Cartificate aof Completian
structlon indicating that Sthe soyrce was constructad as ahawn in the

parmil,

SECTION YI: BEST AVAILASBLE CONTROL

A. Ars stgndarcdas af perfarmance for new stationary
spplicable to the sourca?

(X ves [ ] Ne

Contaminant

af Con-
cognatryetion

TECHNOLOGY

sgurces pursuant tao 40 C.F.R. Part 43

Rate aor Cancsntration

Particulate matter 0.08 gr/dscf (grains per drv standard cubic

foot) corrected to 12% CO,

3. Has fPA declarsd the 2eat available cantrol taghnalogy for

yes, attach copy)

‘l' X1 Yea [ ] ¥Na

Contaminant

Various See Table

tnis class af sources {lf

Rats of Cancsantration

6-2 in the PSD permit application

¢. ‘dAmat emission lavels do you progose ae Dest avajilable
Contaminant

Carbon monoxide, nitrogen oxides, sulfur See PSD

sontrol tacnnalaogy?

Rats ar Cancsntratian

permit application Secticon 6.0

dioxide,lead, beryllium, mercury. fluorides,

and sulfuric acid mist

0. Osscribe the sxisting contral and trastment tachnaaolagy {:f any ).

1

1. Contral Device/Systeam: 2. QOperating Principlas:

J. Efficiency:*® 4, Capgital Caosts:

. *£xplain methad of detecraining

JER Form 17-1,202(1)
Effective Navember 30, 1982 Pags 8 of 12



5. Useful Life: 4. Operating Costs:
7. Enecgy: 8. Maintanancs Cont:
9. Emissions:
Contaminant Rate or Concentrstian
10. Stack Parameters
a. Height: ft. b. Diametsr: fe.
¢c. Flow Ratae: ACFM d. Temparature: af,
e, Velocity: FRS

E. Qeascribe the contral and treatment technolaogy available (As many types as applicable,
use additional pagea if necessary).

l.

"~
.

a.

9.
{-

Contral Oevice: electrostatic
orecipitator {ESP)

Efficiency:! Qutlet Loading 0.023
ar/dscf Corr. to 12% CO2

Useful Life:

29 yrs.

Enecgy:% 770 KW

Dry collection of
Operating Principles:charged particles on
opnositely charaed surfaces.

Capital Coet: 34,504,000
Jpersting Cost:5556,900, /yr

Maintenance Cast: 380,300/yr

Availability of construction msaterials and process chemicals:DReadily available

Appliceubility to manuflfacturing procsases:

Apility to conatruyct with control device,

Mot apnlicable

inatall in aevailable space, and operats

within propossd levels: ESP has by far the Tonaest history of operation
within emission standards on solid waste resource recovery facilities (hundreds of

Cantrol Devics: fabric filter

Efficiency:! Outlet loading

0.025 gr/dscf Corr. to 12% CO2
Useful Life: 20 vrs. complete“bag

rep1acem§nt everv 2 years.
Enecgy:
218 KW

b.

d.

r.

k.

units wor]dwide).Dry collection of

Qperating Principles: particles by
filtration throuah fabrics.
Capitsl Caat:
$3,694.000
Opecating Cast: 5359,000./yr

Maintenance Calt:SllZ,OOO_/yr

Availadbility of canatruction materials and process chemicals:Readily available

LExplaln method of detarmining afficiency.
Energy to be reportad 1n units of electricsl pawar - XWH design rate.

DER Farm 17-1.202(1)
Effective November 30, 1982 Page 9 of 12




j. Applicebility ta manufacturing procesasen:

k, Abllity to conatruct «lth control device, inatall in avallable space, and cqerats
within proposed levels: Limited operating experience with fabric f1lters on solid

waste resource recoverv- facilities {onlv 3 units on larae scale, mass-burn facilities

Alkaline spray

a. Control Devics: Orv Scrubber & E Operating Principles: neutralizes 802 & acid

SP e
Qutlet loading 0.025gr/dscf
e. Effteiency:l65% removal eff. for SO2 d. Capital Coat:

& B80% for acid qases $12,831.0Q0
e. Useful Li1fe: 2 yp, f. Operating Coat: 51,387,000/vr.
g. Energy:? 1397 KW h. Maintenance Cast: $336,000/vr

i. Aveilability af constructian materials and procsss chemicals: Readily available
j. Applicability to manufacturing processss: NOt Applicabie

k., Ability to construct with ccnprol devica,lins:ull L available spage, and oos ats
within ptoposed levels: Very limited operating experience (only one unit in

operation in USA on solid waste service).

. ESP for drv collection
a. Control Device: ESP & Wet Scrubber 5. Operating Principles:of particulate and
OQutlet Toading 0.025 alkaline scrubbina for 502 & acid gas contr

c. Efficisncy:!ar/dscf 75% rémoval eff. d¢. Capital Casts:

for S0, and 90% for acid gazes $7,810,000.
a. Useful d&ifa: 9 f. Operating Cost: $3.310,000/yr

20 vrs.
3. Ensrgy:? hN. Maintanence Cast: 3189,000/vr

L. Aveilabillty of construgtion materials and process chemicals: Expensive corrosion-
resistant metals required for quencher and scrubber.
dgalicability ta manufacturing procedsaes:

Not Applicable

“«. Ability to construct with ccn;r9l device, 1nstall in available aspace, and Joeracs
within ptapaosed laveis: Very limited operating experience. Problem areas include
necessity for stack gas reheat, corrosion of scrubber, and wastewater freatment.

F. Descride the caontral technology selactad:

L. Control Devics: ESP 2. Efficiency:-0Qutlet loading controlled to
0.G25 gr/dscf corr. to 12% C02
3. Capital Cast: $4,500.000 4, Useful Lifae:
20 vrs.
5. Opersting Cost: $556,000/yr 5. Energy:% 770 KW
? Maintenance Cast: $50,000/yr 3. Manufacturac: Not selected yet.

9. 0Other locations whecs smplayed an similar procsssesa: Braintree, MA; Harrisbura, PA;

Chicago. NW. IL: Nashville, TM: Norfolk. YA: Saugus, !1A: Montreal (Des Carriers),
a. (L) ampoany: Quebec, and Pinellas County, FL. :

Not selected yet.
12) Mailing Addrens:
£3) City: {4) Stata:

‘Cxplain method of detecrmining efficiency.
‘Energy g be repogrtad in units of sleckricsl power - XWH dJesign rate.

QER Farm 17.1.202{1)
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(5) Environmental Manager:

(6) Telephone NoO.:

{7) Emissiaons:!l
Cantaminant Rate ar Concentration
Various See Table 6-2 in PSD nermit anplication

(8) Process Rata:!l

b. (1) Campany:

(2) Mailing Address:

(3) City: (4) Stats:
(5) Envirenmental Manager:

{&§) Taleaphone No.:

(7 Emiasians;!

Cantaminant Rats or Concentration

(8) Procass Rate:!

13. Resason far selactian and description af asystems: See Section 6.0 of PSD

. . Permit f\pnh'ca"i?n i
Applicant =ayst praovide this (nfarmation when available. Should Lthis tn armatian ngt Be

availabls, applicant myst state the rceasan{a) why.

SECTION ¥II - PREYENTION OF SIGNIFICANT ODETERIQRATION

i, Campany Monitaored Oata

L. na., sites TSP ( } sp2e Wind spd/dic

Period of Monitoring / / ta / /
manth day y&ar ®onth day year

Qther data raecorded

Attach all data or statistical summarites to this application.

Specify bubbler (B) or cantinuous (C).

DER Form 17-1.202(1)
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"

2. Instrumasntation, Fisld and Ladaratory

a. 4ss instrumentation EPA referencad ar its equivelant? [ ] rea [ ] No

5. Was instrumentation calibrated 1n sccordance «ith Deapartment procedur an?
[ ] vea [ 1% { ] unknawn

Mstearalogical Jata Uassed for Air Quality Modaeling

1. 5 Year{s) af data fram 1 / 1/ I0ta 12 ¢ 3 774
month day year manth day vyesr

2. Surfacse datas abtained fram (lacatian) _Tampa Internaticpal Airnor*

3. Upper air (mixing height) data obtained from (locatian) Tampa Ipnternaticnal

4, Stability wind rosae (STAR) datas obtained from {locatian) Not Used

Computer Models Umad

1. Iadustrial Source Complex (ISC), Short-term. Mad1ifisd? [f yes, attach dascriptian,

2. Modiflad? If yes, attach descripgtion.
3. . Madifiesd? [f yas, etltach desscriptian,
3, Mgdified? [r yus,'uttach descriptian.

Attach copiea af all final madel tuns showing input data, recaptar locations, and prin-
Z1ple outpul tables,

Applicants Maxisum Allowzole Emissiaon Data

Paliutant Emlasion Rats
TSP 4.46 grams/sac
502 23.1 qrama/sac

tmisaion Data UYsed in Madeling

Attach list of emisaion 3gurces. Emission data 7equirsd L3 3qQurce name, deagriptian af
s0i1nt sgurca {an NEDS paint nymbarg), UTM coordinatss, 3tack data, allawadls em.ssicns,
and normal operating Lime.

ittaeh all other 1nfarmation supgpartive %o *he PSD raviaw,

0.3cuss the 39¢cial and esconomic Lapact of “he 3slectad tachnolagy versus 2:hec agolica-
5la tecnnoloqies (i.s., jobs, payroll, acr3ductian, taxes, anerqgy, atc.). Nelude
assesament of tne eaviraonmental iagact af Lne aqurzes.

Attach acientific, angineering, and taechnical matecial, ceporis, publicatians, our-
A"als, and other competent relsvant rnfatmatiaon descriding the theolry and application af
the rsquestad Deslt available cantrol tecnnalagy.

R Farwm 17-1.202(1}
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State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION
Application To Operate/Construct Air Pollutant Sources
Supnlemental Information

Section V: Suoplemental Reauirements
1. Total process input rate at desian capacitvy (i.e. name-plate ratina) is

1600 TPD, 4 units each at 400 TPD. Residue amount will be 29.000. 1b/hr
(drv basis) and is derived as follows:

Inert - wet 1b feed dry 1b 1b inert, _
Material (133,333 hr ) (0.7265 wet Ib)(0.289 dry 1b )=

28,100 4rYJb Inert

Unburned _ wet 1b feed dry 1b 1b. Carbon
Carbon: (133,333. hr ) (0.7265 wot 1b)(0'3567 arv B

(.025) = 900, 4r¥1b carbon
29,000. ¥ ;E residue

2. Emission estimates are contained in the Prevention of Significant
Deterioration (PSD) Permit Application.

3. Emission factors were derived from AP-42 and from data from recent
large-scale, mass burn resource recovery facilities. See PSD Permit Applications.

4-8. These items are not available at this time since a system supplier has
not been selected. Once these items have been provided by the vendor
they will be transmitted to DER for inclusion in this application.
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1.0 EXECUTIVE SUMMARY

In recognition of their growing need for solid waste disposal, the
Hillsborough County Board of Commissioners has decided to construct a
mass-burn solid waste energy recovery facility., In support of this effort,
Camp Dresser and McKee Inc. (CDM) has prepared the Prevention of Significant
Deterioration (PSD) application and related air quality analyses to meet

the requirements of the Clean Air Act. The facility will be constructed

and operated by a full service vendor under contract to the County.

This permit application, submitted to the Florida Department of
Environmental Regulation (FDER), addresses the specific requirements of the
PSD review as well as the new source review for nonattainment areas. The
principle components of this review include: projecting facility emis-
sions; performing a Best Available Control Technology (BACT) and Lowest
Achievable Emission Rate (LAER)} analyses; and an air quality impact
analysis., The results of the PSD permitting analysis indicated:

¢ BACT/LAER for the proposed source is the use of combustion
controls inherent to the system design with an ESP designed to
meet an outlet grain loading of 0,025 gr/dscf @ 12% COZ'

o the facility will operate in compliance with the PSD increments
and NAAQS for all subject pollutants; and

e the facility is not expected to significantly affect surrounding
soils, vegetation or visibility.

This PSD application is comprised of nine major sections, Each of these
sections is summarized below,

Section 1,0 - Executive Summary. This section presents the conclusions of

the report and provides a description of the report format.
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Section 2.0 - Regulatory QOverview. This section outlines the PSD process
and reviews applicable state and federal regulations. The Prevention of

Significant Deterioration and the Non-Attainment Area New Source Review
provisions as defined by the Florida Department of Environmental Regulation
Air Pollution Administrative Code are the principal regulations which are
applicable to this facility.

Section 3.0 - Project Description., Within this section the basic features
of the proposed project are described, The proposed facility will

incorporate a mass-burn technology with an ultimate generating capacity of
approximatety 39 megawatts, using 1600 tons per day of solid waste with a
heating value of 4000 Btu per pound. Each of the four boilers would be
able to handle 400 tons of refuse per day. Each boiler will have an Elec-
trostatic Precipitator (ESP) to remove small particles from the flue gas.
The flues from each unit would be encased in a single 67 meter (220 foot)
stack.

Section 4.0 - Air Pollutant Emission Projections., Estimates of the

facility's emissions are presented in this section. Emission estimates
from previously accepted PSD applications and stack test results from
mass-burn facilities in Florida and across the country are included.
Documentation of all data is provided.

Section 5.0 - Source and Pollutant Applicability. Source applicability

under PSD is based on a through-put of over 250 tons of refuse per day and
has the potential to emit more than 100 tons per year of certain
pollutants. Pollutant applicability is evaluated for each pollutant
requlated under PSD. Total Suspended Particulates (TSP) and Ozone (03) are
not subject to PSD review since the site is located in a non-attainment
area but is subject to review under the Non-Attainment area New Source
Review provisions.

Section 6.0 BACT/LAER Analysis. This section discusses the application of
Best Available Control Technologies (BACT) and Lowest Achievable Emission
Rate (LAER) for all applicable pollultants. Each alternative control

technology is evaluated with regard to energy, economic, environmental and
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other issues associated with its implementation, This analysis established
that an ESP operating at 0.025 grains per dry standard cubic foot corrected
to 12% CO2 for particuiate matter meets the LAER for TSP and, along with
other design specifications, is BACT for the other reaulated pollutants.

Section 7.0 - Ambient Air Quality PSD Analysis. This section presents the
air quality analysis for each subject pollutant demonstrating that its

addition to the ambient environment will not violate either applicable
National Ambient Air Quality Standards (NAAQS) or the available PSD
increment. This analysis included the use of the Industrial Source Complex
(ISC} dispersion model and five years of Tampa International Airport data
as well as ambient monitoring data from the Hillsborough County
Environmental Protection Commission,

Section 8.0 - Additional Air Quality Impact Analysis. This section

evaluates the potential impacts on visibility, soils and vegetation and
considers any induced growth potential as a result of the proposed
facility. No impairment of visibility is predicted with respect to the
Chassahowitzka National Wilderness Area, the only Class [ area within 100
km. The facility will utilize the local work force so no induced growth is
expected. The small contribution the facility may make to the background

air quality has no anticipated adverse impact on soils or vegetation,

Section 9.0 - Emission Offsets. The proposed facility's best effort to
obtain emission offsets for total suspended particulate matter from

existing major facilities is outlined in this section.
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2.0 REGULATORY REVIEW

This section summarizes the air quality regulations promulgated by the U.S.
Environmental Protection Agency (EPA) and the Florida Department of
Environmental Regulation (DER) that define ambient air quality standards
and regulate the sources of air contaminants in order to achieve and
maintain these ambient standards. The proposed resource recovery facility
is subject to the following rules and regulations:

National Ambient Air Quality Standards (NAAQS)

Prevention of Significant Deterioration (PSD)

New Source Performance Standards {(NSPS)

National Emission Standards for Hazardous Air Pollutants (NESHAP)
Non Attainment Area New Source Review Requirements

Florida DER Air Pollution Administrative Code

In many cases the Florida DER Air Pollution Administrative Code reflects
the standards maintained by the EPA. For those cases where the Florida
code represents a more restrictive ambient impact requirement, the Florida
regulation has been applied.

2.1 NATIONAL AMBIENT AIR QUALITY STANDARDS

The EPA has established ambient ceilings for certain criteria pollutants as
mandated by the Clean Air Amendments of 1970 (P.L. 91-604), These
standards, known as the National Ambient Air Quality Standards (NAAQS),
were set at two levels. The primary standards define levels which are
necessary to protect the public health. The secondary standards define
levels which protect the public welfare. The criteria pollutants regulated
under NAAQS are sulfur dioxide (502), total suspended particulates (TSP},
carbon monoxide (CO), ozone (03), nitrogen dioxide (NOZ) and lead (Pb).
Further amendments to the Clean Air Act have rescinded the hydrocarbon (HC)
standard and revised the standard for 03. The NAAQS and the corresponding
Florida Ambient Air Quality Standards (FAAQS) as adopted by the DER are
presented in Table 2-1.
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TABLE 2-1

SUMMARY OF AMBIENT AIR STANDARDS -
FEDERAL {40 CFR 50) AND FLORIDA STATE (17-2.300)

Florida Corresponding Federal Standards
Primary Secondary
(1) Aperaoins (2) (2) (2)
Contaminant Period Conc, Units Statistic Conc. Units Stat. Conc. Units Stat.
12 Consecutive Mos, 60 ug/m3 A.M. {Arith. Mean of an ug/m3
{0.02) (PPM) 24 hr, avg. concern) (0.03) (PPM) AM,
SULFUR 24-HR. 260 ug/m3 MAX. 365 ug/m3 MAX .
DIOXIDE (0.1} (PPM) (0.14)  (PPM)
(50,)
2
3-HR. 1300 ug/m® MAX. 1300  ug/m’ MAX.
{0.5) (PPM) {0.5) (PPM)
2 ol
TR, 0 mg/m MAYX. 10 mg/m MAY.
CARBON {9} {PPM) (a) (PPM)
MONO X 1DE
{co) 3 3
1-HR. 40 mg/m MAX, 40 mg/m MAX ,
(35) (PPM) (35) (PPM)
0Z0NE 1-HR. 0.12 PPM 3 MAX. 0.12 PPM3 MAYX. 235 ug/m MAX.
(PHOTOCHEMICAL (235) {ug/m™) (238} (ug/m”)
OXIDANTS)
NITROGEN 12-Consecutive Mos. 100 ug/m’ AM. 100 ug/m®  AM. 100 ug/m>  ALM.
DIOXIDE (0.05) (PPM) {0.05}) (PPM)
(40,)
TOTAL 3 G.M, 3 {2) 3
SUSPENDED 12 Consecutive Mos. 60 ug/m {Geometric mean of 75 ug/m G.M, 60 ug/m G.M,
PARTICULATES 28 hr., average
concentrations}
3 3 3
24-HR. 150 ug/m Max imum 260 ug/m MAX, 150 ug/m MAX
Lead Maximum Calendar 1.5 ug/m3 AM, 1.5 ug/m3 MAX.

(1) Gaseous concentrations are corrected to a reference temperature of 25°C and to a reference pressure of 760 millimeters of
Mercury.,

(2) M1 maximum values are values not to be exceeded more than once a year {0zone Std. not to be exceeded more than one day per

year).

Yo be used as a guide in assessing implementation plans to achieve 24-hour standard.
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Each state was given the primary responsibility for assuring air quality by
submitting a State Implementation Plan (SIP). The state then defined all
geographic areas as attainment or non-attainment depending on whether the
NAAQS were met. Areas which could not be so defined due to the lack of
ambient air data were defined as unclassifiable., Areas designated
unclassifiable may be treated as attainment until further information
becomes available.

2.2 PREVENTION OF SIGNIF ICANT DETER IORATION

A new resource recovery facility which locates in an attainment or
unclassified area and emits 250 tons per year or more of a particular
pollutant is considered to be major stationary source and therefore subject
to a PSD review (17-2.500) before a permit to construct can be issued. The
applicability of the specific requirements of PSD to the proposed Hills-
borough County resource recovery facility is contained in Section 5.0,

In general, a PSD permit application must contain the following basic
components:

A Best Available Control Technology (BACT) review and application

¢ An analysis of existing ambient air quality

e An impact assessment demonstrating that emissions from the new
source will not cause a violation of ambient air quality standards
or PSD increments.

e An assessment of the source's impact on air quality related values
including soils, vegetation, and visibility

e A complete description of the nature and operation of the source.

Best Available Control Technology

The control technology review is required for new sources to evaluate and

apply BACT, defined as follows:
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" An emission limitation, including a visible emission standard, based
on the maximum degree of reduction of each pollutant emitted which the
Department, on a case-by~case basis, taking into account energy,
environment, and economic impacts, and other costs, determines is
achievable through application of production processes and available
methods, systems, and techniques for control of each pollutant.”
{17-2.100(22)).

According to the FDER, BACT should be applied for each pollutant subject to
New Source Review (NSR) requirements. Pollutants subject to (NSR) are
those that are designated attainment or unclassified for the area of
construction proposed by the new facility and would have potential
emissions equal to or greater than those defined by the de minimis emission
rates listed in Table 2-2.

The application of BACT may result in emission rates equal to or less than
the New Source Performance Standards {NSPS). In establishing BACT the
emission limiting standards proposed by other states shall be considered,
A1l scientific, engineering, and technical material and the social and
economic impact of the application of such technology must be included in a
BACT evaluation,

Existing Air Quality Analysis

Sources subject to NSR requirements must provide an analysis of ambient air
quality in the vicinity of the proposed facility. Pollutants that do not
have established ambient air quality standards are subject to monitoring
sufficient to determine ambient levels. Pollutants with established state
or national ambient air quality standards {FAAQS or NAAQS) are subject to
monitoring to determine whether emissions would violate those standards or
any PSD increment, The monitoring data is usually gathered over a twelve
month period but shorter periods of no less than four months may be al-
lowed, Sources may be exempt from the monitoring requirements if repre-
sentative data exist or ambient impacts are below de minimis monitoring
concentrations listed in Table 2-3. Typically, existing air quality

monitoring data may be used instead of preconstruction monitoring if:
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TABLE 2-2

SIGNIF ICANT (De Minimis) EMISSION RATES

Emission Rate

Pollutant (tons/year)
Carbon monoxide 100
Nitrogen oxides . a0
Sulfur dioxide 40
Total suspended particulate 25
Ozone (volatile organic compounds) 40
Lead 0.6
Beryllium 0.004
Mercury 0.1
Vinyl chloride 1
Fluorides 3
Sulfuric acid mist 7
Total reduced sulfur (inciuding HZS) 10
Reduced sulfur {including HZS) 10
Hydrogen sulfide 10

SOURCE: Table 500-2 in Florida's Air Pollution Administrative Code
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TABLE 2-3
SIGNIFICANT (De Minimis) MONITURING CONCENTRATIONS

Air Quality Concentrations (ug/m3)

Pollutant and Averaging Time

Carbon Monoxide 575 (eight-hour)
Nitrogen dioxide 14 {annual)
Sultur dioxide 13 (24-hour)
Total Suspended Particulates 10 (24-hour)
Uzone ol

Lead 0.1 (24-hour)
Beryllium 0.00G0% (24-hour)
Mercury 0.25 (24-hour)
Yinyl Chloride - 15 (24-nour)
Fluorides 0.25 (24-hour)
Total reduced sulfur (including HZS) 10.0 (one-hour)
Reduced suifur (including HZS) 10.U (one=-hour)
Hydrogen suifide 0.04 (one-hour)

** No specific air quality concentration for ozone is prescribed.
Exemptions are granted when a source's VUC emissions are <100
tons/year.

SUURCE: Table 500-3 in Florida's Air Pollution Administrative (Code
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e the data are representative of the impact from the proposed
facility;

¢ the data would meet PSD quality assurance requirements; and

@ the data are current

Air Quality Impact Analysis

The source must demonstrate that the proposed emissions will not violate
Florida or National standards or PSD maximum allowable increases (incre-
ments). The estimates of ambient air quality impact from the proposed

source must be based on the models and meteorological data acceptable to
the DER and EPA.

The PSD regulations set maximum allowable increases above ambient concen-
trations for 502 and TSP (Table 2-4). These incremental concentrations are
categorized depending on the degree of industrial development desired.

. Class [ areas have the smallest increments and include international parks,
national wilderness areas, national parks, and other areas where air
quality deterioration is undesirable. Class Il areas allow for moderate
industrial development. Class III areas allow for substantial industrial
development. The increments associated with each class are listed in Table
2-4. No Class III areas currently exist in Florida. The nearest Class I
area to the proposed facility is the Chassahowitzka Wilderness Area located
approximately 45 miles to the northeast. A source impact analysis must
show that the PSD increments are not violated. This is done by modeling
the potential emissions from the proposed facility along with the actual
emissions from those sources which have:

¢ Emission increases and decreases at major stationary sources
resulting from construction that began after January 6, 1975; and

e Emission increases and decreases at all stationary sources
occurring after the baseline data.

The baseline date is the earliest date after August 7, 1977 on which a
. complete application under PSD requirements was submitted,.
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TABLE 2-4
PSD AIR QUALITY INCREMENTS

Class [I*
Maximum Allowable Increase

Pollutant {micrograms per cubic meter)
Particulate Matter:

Annual Geometric meam .......... 5

24-hOUr Maximum .....ceeeeeesnena 10
Sulfur Dioxide:

Annual arithmetic mean ......... 2

24-hour maximum ....civeeacnaces 5

Three-hour Maximum .....eeeveees 25

Class II**

Maximum Allowable Increase
Pollutant (micrograms per cubic meter)

Particulate Matter:

Annual Geometric mean .......... 19
24-NoUr MAXIMUM .oeuveronsocnnsne 37

Sulfur Dioxide:

Annual arithmetic mMean ....ecee. 20
24-hour maximum ....ceivnnennans 91
Three-hour maximum .....eeeceess 512

Clags JII***

Maximum Allowable Increase
Pollutant : (micrograms per cubi¢ meter)

Particulate Matter:

Annual Geometric mean .......... 37
24-hour maximum ....eoeveeeannes 75

Sulfur Dioxide:

Annual arithmetic mean ......... 40
24-Nour Maximum .....eeesessarans 182
Three-nour maximum ....ceeceeass 700

* Nearest Class [ area is the Chassahowitzka National Wilderness Area located
approximately 45 miles NE of the facility,
** Hillsborough County is designated as Class II,
*** No (lass II] areas currently exist in Florida.
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The PSD regulations also provide for an ambient ceiling concentration which
cannot be exceeded as defined by the FAAQS and NAAQS. An impact analysis
of the proposed source is done by modeling. Resulting air quality levels
are then determined by adding the faciiity's impacts to background
pollutant levels. Background pollutant levels are established by
monitoring data, modeling existing sources, or a combination of both,

The reviewing agency may request additional impact estimates such as the
impact on Class I areas, or the impact on neighboring attainment and
non-attainment areas., In some cases, special receptor locations may be
specified but in general an impact analysis does not extend beyond the
point where concentrations fall below the significance limits Tisted in
Table 2-5.

2.3 NEW SOURCE PERFORMANCE STANDARDS

The EPA under the New Source Performance Standards (NSPS) listed in Section
40 CFR Part 60 and Florida under Section 17-2 Part VI have promulgated
source specific and general emissions limitations applicable to new and
modified sources. These NSPS represent the maximum degree of emission

control using available technology.

For new incinerators with a charging rate of greater than 50 tons per day of
refuse, a limit for particulate matter of 0,08 gr/dcsf corrected to 12% 002
is established., This is almost identical to the Florida particulate matter
limit of 0.08 gr/dscf corrected to 50% excess air. Florida further sets a
specific limitation that incinerators emit no objectionable odor. The
general opacity rule found in Florida. Administrative Code (FAC) rule
17-2.610 does not apply to a source for which either a specific particulate
standard or specific opacity standard is provided elsewhere in the rules.
Because the resource recovery facility is subject to the specific particu-
late standard in Rule 17-2,600(1){c), the general opacity standard does not

apply.
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TABLE 2-5
SIGNIF ICANCE LEVELS

Pollutant Averaging Time
Annual 24-Hour 8-Hour 3-Hour 1-Hour
302 1.0 ug/m3 5 ug/m3 25 ug/m3
TSP 1.0 ug/m3 5 ug/m3
NO2 1.0 ug/m3
3
co 0.5 mg/m> 2 mg/m

[FAC 17-2.100(147)]
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2.4 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS

The EPA has promulgated standards for certain hazardous air pollutants in
40 CFR Part 61. These pollutants currently listed are asbestos, beryllium,
mercury and vinyl chlaride. Currently the National Emission Standards for
Hazardous Air Pollutants (NESHAP) do not effect the design or operation of
a resource recovery facility which utilizes municipal solid waste,

2,5 NON ATTAINMENT NEW SOURCE REVIEW REQUIREMENTS

A proposed facility locating in a non-attainment area and emitting more
than 100 tons per year of the affected pollutant is subject to the review
requirements contained in 17-2.510(4) of the Florida Administrative Code,
For that pollutant designated as non-attainment, the source must show that
the proposed emissions plus existing emissions plus any required emission
offsets do not interfere with reasonable further progress toward achieving
compliance with ambient air quality standards. Sources outside a non-
attainment area but within the area of influence must show a less than sig-
nificant impact within the non-attainment area without the use of offsets,
The preconstruction review requirements include the application and
employment of Lowest Achievable Emission Rate (LAER} emission control
technology, the acquisition of a sufficient new source allowance or
emission offset, and the demonstration of a net air quality improvement,

LAER is defined in the DER nonattainment regulations as "the most stringent
limitation which is contained in the implementation plan of any state for
such class or category of source or the most stringent emission limitation
which is achieved in practice, whichever is more stringent"., In support of
a LAER determination all scientific, engineering, and technical material
must be made available. In no case shall a LAER determination result in an

emission rate greater than the NSPS.

For non-attainment areas with an approved SIP the source must either obtain
a new source allowance or offsets greater than the proposed emissions or
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demonstrate a net air quality improvement. New source allowance is avail-
able for VOC but not for other pollutants. A resource recovery facility is
exempt from securing all the necessary offsets prior to issuance of an op-
erating permit if 1) the best efforts to obtain such offsets were unsuc-
cessful, 2) emission offsets will be sought and applied as they become
available, and 3) all available offsets have been secured.

2.6 FDER AIR POLLUTION CONTROL REGULAT IONS

The Florida Administrative Code, Chapter 17-2, for the most part has
incorporated the federal code for each of the air programs previously
discussed. Some slight differences do exist, however, which are important

to this study.

Ambient Ajr Quality Standards

Unlike the NAAQS for the criteria pollutants, Florida has adopted a single
set of standards which incorporates both primary and secondary standards.
This is the case for the 24-hour and annual TSP standards as well as the
3-hour SO2 standard. For the 24-hour and annual SO2 standards, Florida has
adopted values which are lower than the NAAQS. Thus, references to the
impact of the facility on ambient air quality are made relative to

the Florida standards since they are the most restrictive set of ambient
standards.

Emission Limitations

The DER emission limitations that apply to this mass-burn facility are
contained in FAC 17,2.600(1)(c) for sources with a charging rate equal to
or greater than 50 tons per day. This regulation restricts particulate
matter emissions to 0.08 grains per dry standard cubic foot of exhaust gas
corrected to 50 percent of excess air. This is very nearly identical to
the NSPS found in the federal code. In developing BACT or LAER, however,
emission limitations more restrictive than this may be required. The
Florida regulation further requires that no objectionable odors be emitted
from the facility.
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Permit Requirements

Any source which emits air pollutants must obtain an Application to
Operate/Construct Air Pollution Sources, as specified by 17-2.210(1). This
permit requires such information necessary to meet the requirements of the
appropriate regulations., Florida has been delegated complete authority for
sources subject to a PSD review, except for the way increment consumption
is calculated., EPA's review authority extends only to that area where the
calculation of increment differs from EPA's approach,
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3.0 PROJECT OVERVIEW

3.1 OBJECTIVES

In Hillsborough County, there is an increasing interest in solid waste
disposal and in the concept of resource recovery from solid wastes.
Interest has been stimulated by an increased awareness assoc¢iated with
Tandfill disposal methods and of the value of energy and recyclable
materials. The solid waste generated in Hillsborough County is currently
disposed of in the Hillsborough Heights Landfill. Because of landfill
capacity limitations and legal restrictions concerning the Hillsbarough
Heights Landfill, it is mandated to close by 31 October 1984,

On 15 April 1982, the Hillsborough County Board of County Commissioners
authorized establishment of the County Resource Recovery Program. The
purpose of this program is to evaluate, plan, and implement a resource
recovery facility to serve the unincorporated areas of the County. The
project is based on combusting the refuse using mass-burn technology,
recovering the heat energy, and converting the energy to electricity for
sale. The design, construction, and operation of the facility will be by a
full-service contractor under a long-term contract with the County, The
contractor will be selected through a Request for Proposal (RFP)
procurement process,

The facility will be located on a 50.4 acre site located on Faulkenburg
Road. The location of this site is identified in Figure 3-1.

3.2 FACILITY DESCRIPTION

After evaluating several technologies, the County has found that the
proposed resource recovery facility incorporating a mass-burn technology,
operated by a full-service vendor under contract to the County (the owner
of the plant would be the County), would best fit its present and
foreseeable needs. The energy recovery facility is anticipated to have a
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nameplate generating capacity of approximately 29 megawatts, using 1,200
tons per day (tpd) of solid waste as fuel. However, certification for an
ultimate site capacity of about 39 megawatts, capable of processing 1,600
tons of solid waste per day, is being sought in anticipation of future
solid waste disposal requirements. The energy produced would be used to
satisfy internal power demands and the surplus would be sold directly to
the Tampa Electric Company (TECO).

Since the proposed facility will utilize mass-burn technology, there will
be no complex preprocessing of wastes at the facility prior to combustion,
However, identifiable quantities of sludge from wastewater treatment
plants, asbestos containing construction waste, or other hazardous waste
will not be accepted at the facility. Oversized items would be separated
from the incoming refuse by an overhead crane. A roto-shear (shredder) may
be utilized to reduce the size of this material. After size reduction,
this material would either be landfilled, sold as scrap, or charged into
the furnace.

A conceptual schematic diagram of the recovery facility is presented in
Figure 3-2. Truck transport will be used to deliver MSW to the facility
and to remove ash residue from the facility. Under a 1600 tpd configqura-
tion, four 400-tpd units would be used in the facility. MSW would be
dumped into the refuse bunker directly from packer trucks inside the
building. All waste will be stored inside the building and kept under
negative pressure, so no waste will be visible from the outside and odors
and fugitive emission will be controlled. The overhead cranes mix MSW in
the bunker and load the four charging hoppers as required.

Each boiler will be equipped with an electrostatic precipitator (ESP) for
particulate air emission control. An electrostatic precipitator is a pollu-
tion control device that removes small particles from exhaust gases. The
gases pass through a strong electric field where the particles are charged
and attracted to the electrically charged collecting plates. The dust is
then removed mechanically from these plates. The efficiency of the ESP has
been established as achieving an emission limitation for particulate matter
of 0.025 gr/dscf corrected to 12% COZ. A complete analysis, demonstrating
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the ESP as LAER for particulate matter and BACT for the other criteria
pollutants is contained in Chapter 6.0. The flue gas will be drawn through
the ESPs by an induced draft fan which would be located between the stack
and the ESPs.

Bottom ash from the furnace and flyash from the precipitator will be mixed
prior to removal from the facility., Ash will comprise 10 percent of the
volume and 25 percent of the weight of the MSW processed by the facility.
The ash will be quenched with water to about 30 percent moisture prior to
transport to a landfill.

As noted above, while the proposed facility will have a maximum design
rated capacity of 1600 tpd, its initial throughput will be about 1200 tpd
(comprised of three 400 tpd units). Each boiler unit operates
independently from the others. It would, therefore, be possible to
routinely shut down one unit for periods of maintenance and inspection.

3.3 GOOD ENGINEERING PRACTICE STACK HEIGHT EVALUATION

The 1977 Clean Air Act Amendments sought to require that emission
limitations used for control of any pollutant were not affected by the
stack height which exceeds good engineering practice (GEP), or any other
dispersion technique. The EEP stack height was that "height necessary to
insure that emissions from the stack do not result in excessive concen-
trations of any air pollutant in the immediate vicinity of the source as a
result of atmospheric downwash, eddies, and wakes which may be created by
the source itself, nearby structures, or nearby terrain obstacles." The
Act did not seek to restrict the actual height of any stack, only to limit
the theoretical stack height used in determining a source's allowable
emission rate. This section of the Clean Air Act does not apply to stacks
in existence befare December 31, 1970.

The EPA proposed regulations to implement Section 123 on January 12, 1979

(44 FR 2608). Based on the responses received during the extended period
for public comments, the EPA issued a final rulemaking regarding stack

3-5




height requlations on February 8, 1982 (47 FR 5864). This final version
incorporated many changes received during the comment period. The stack
height regulations became effective March 10, 1982, On October 11, 1983,
the EPA was ordered by the U.S. Court of Appeals (Sierra Club and NRDC
versus EPA, et al.) to review and revise certain sections of their stack
height regulations. However, none of the contested sections is expected to
affect the determination of the GEP stack height for the proposed facility.

The GEP stack height is the greater of 65 meters or the height calculated
from:

HG = H + 1.5L
where:
HG = the maximum GEP stack height
H = the height of the structure
L = the lesser dimension (height or width) of the

structure.

This formula is applicable to any structure located within five times
dimension "L" but not exceeding 0.8 km of the proposed stack. The height
and width of a structure is based on the frontal area of the structure
projected onto a plane perpendicular to a line originating from the stack
and following the direction of the wind. The stack height may be less than
the maximum GEP if excess concentrations do not result due to aerodynamic
downwash.

The dimensions of the powerhouse and ancillary structures are shown in
Figure 3-3. The proposed facility is located in relatively flat rural
environment; thus the powerhouse structure is within the area of influence
of the plume, The projected area dimensions of the powerhouse for use in
the maximum GEP stack height calculation are listed in Table 3-1. Based on
these dimensions the building height is a lesser dimension than the build-
ing width, The equation is then simplified to two and one half times the
building height and the maximum GEP stack height is calculated to be
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TABLE 3-1

PROJECTED AREA DIMENSIONS OF POWER HOUSE

Building Height 42.7 meters
Building Width 51.5 meters
Building Length 22.9 meters
Max. Projected Width 56.4 meters




106.8m. Since the proposed stack height of 67m is less than the maximum
GEP stack height, the effects of downwash must be considered in predicting
ground level concentrations. For a further discussion regarding the
proposed stack height, see Appendix 10.16 "Stack Height Analysis and
Recommendations".

3.4 BOILER OPERATING CONDITIONS

The resource recovery facility will consist of four boilers each capable of
firing 400 tpd of reference waste {see Section 3.3 of Volume I) at its
maximum continuous rating (MCR). This firing rate will be adjusted as the
waste quality changes, i.e. changes in the higher heating value (HHV},

This 1is because one of the objectives of plant operation is to maintain the
heat Toad to the boiler by maintaining the heat release on the grate. When
the HHY is low (higher moisture and ash fractions, lower combustibles
fraction) more waste will be processed, up to 440 tnd per boiler,

Likewise, when the HHV is high, less waste will be processed.

A screening analysis was run to assess the potential air quality impact of
various operating loads. A total of four different operating load extremes
were selected for review. The boiler operating conditions selected for
modeling were based on identifying minimum, maximum, and typical load
conditions as well as identifying high and low values of the HHV. The
boiler conditions associated with each case are listed in Table 3-2.

The maximum load condition with a heating value of 4,000 Btu/lb resulted in
the highest pollutant impacts and therefore this condition is used through-
out the modeling assessment (see Section 7.1). This provides for a
conservative analysis as the facility is expected to operate, over the
long-term, at its maximum continuous rating (MCR) of 400 TPD of reference
solid waste subject to an availability of 85 percent. A detailed
discussion of the modeling methodology and results of the screening
analysis are described in Exhibit A.
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TABLE 3-2

BOILER OPERATING CONDITIONS

Boiler Exit Refuse Fired Flue Exit (from all 4 boilers)
Heat Content [Rate* Temp., Flow Rt [Exit Vel.

°F ACFM* Btu/1b (TPD) °F (°K) ACFM fps (mps)**

450 87,840 4,000 440 430 (494) | 343,600 55.2 (16.82)

475 89,675 4,500 400 455 (508) | 351,000 56.4 (17.19)

450 39,925 4,000 200 430 (494) | 156,200 25.1 (7.65)

450 79,855 4,000 400 430 (494) | 312,400 50.3 (15.32)

* Per boiler (4 boilers total).
** Flue diameter = 5'9" (1.75 m) for an effective diameter of 3.5m,
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4.0 AIR POLLUTANT EMISSIONS

The combustion of refuse to produce energy in the boilers of resource
recovery facilities results in the emission of various air pollutants
through several formation mechanisms. The generation of pollutants at the
furnaces, eventually delivered to an air pollution control device are of
two types: those over which the system operator has control through the
technology utilized, and those which are a function of the composition of
the waste stream, hence, essentially uncontrollable in a mass-burn system.
. a2k
Emissions of particulate matter is primarily a function of the efficiency
of the control device(s) to provide for compliance with required emission
limitations. Emissions of pollutants such as carbon monoxide, oxides of
nitrogen, hydrocarbons, and hydrogen sulfide are principally influenced by
the quality of combustion.

Emissions of other pollutants such as fluorides, hydrogen chloride, sulfur
dioxide, mercury, lead, beryllium, and asbestos, are principally influenced

" by the composition of the as-received waste stream, over which there is

normally only limited operator control. Identifiable contaminants such as
those found in sludge from wastewater treatment plants, asbestos containing
construction material, and other hazardous waste are not accepted at the
facility. Some control of those compbsition-dependent pollutants such as
lead, beryllium, asbestos, and other trace metals which adhere to partié]es
is provided by the electrostatic precipitator, a post-furnace po]]ut{on-

“control device which traps and removes these poliutants.

The emission factors for all these pollutants are summarized on Table 4-1,

~and discussed individually below. Projected emission estimates are based

on preliminary combustion calculations using waste characterization data
and preliminary design information along with stack test data from other
operating mass-burn facilities as compared with recent EPA-approved
emission levels for the PSD permits of proposed similar units, Also,
listed on this table are emission factors for the major mass-burn resource
recovery facilities in the west central Florida area.

4-1




TABLE 4-1

EMISSION FACTORS FOR FLORIDA RESOURCE RECOVERY FACILITIES
(pounds per ton of MSW)

Hillsborou

Hydrocarbons (proposed%h Pinellas 1 & 21 Pinellas 32 McKay Bay3
Particular matter 0,48* 1.6 0.5 0.67*
Suifur dioxide 2.5 3.0 1.9 4.1
Nitrogen oxides 3.0 - 3.0 7.2
Carbon monoxide 1.8 --- 1.5 0.4
Hydrocarbons 0.2 --- 0.3 0.2
Lead 0.048 -—- 0.0é 0.074
Mercury 0.0052 --- 0.01 0.0996
Beryllium 13.1 x 10'6 --- 1.3 x 107 6.2 x 10"6
Fluorides 0.06 --- 0.1 0.10
Sulfuric acid 7.68 x 1072 --- - .-
Hydrogen chloride 4.0 --- 4.0 4,51

* Required LAER due to

Source:

non-attainment area

1) HOR, 1978
2) HDR, 1983
3)

Florida Permit AC 29-47277
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Particulate Matter, The particulate emission limit being proposed to meet
LAER is 0,025 grainy per dry standard cubic foot adjusted to 12% CO2 {0.025
gr/dscf @ 12% COZ).

Based on preliminary design data, a particulate emission factor can be
developed.as follows:

s

e
(:35,270 dscf @ 12% CO, x 0.02 gr PM X 1b -
¢ MN__— . —ton refuse B ’ gscf @ 12% CO2 7000 gr

-~

(.48 1b PM
ton refuse

Carbon Monoxide. Carbon monoxide (CO) emission is primarily a function of

combustion conditions, rather than solid waste composition as it is a
product of incomplete combustion. The gquantity of CO produced is dependent
upon the design and operation of the furnace, Historically, there has been
a downward trend in CO emissions as advancements in combustion technology
have been realized,

Formation of CO in the furnace results from failure of the combustion
system to complete the burnout of the combustiblie gases rising from the
pburning refuse bed. The injection of sufficient air and its proper mixing
with the combustible gases are critical factors in reducing C(} emission.
Even when operated at high excess air levels, unburned C0 can be generated
from local areas of the burning refuse bed due to solid waste heterogeneity
or grate overloading which creates deficiencies in available oxygen
necassary for proper combustion,

Modern furnaces are designed to maximize air and fuel mixing effectiveness
and combustion completion through proper grate design and the ability to
control refuse feed. Optimization of the fuel mixing and the fuel feed
rate through the system is done by controlling the grate speed which
determines the rate at which refuse travels as it burns. Mixing of the
refuse in the storage bunker prior to burning also helps homogenize the
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fuel. Proper design of the overfire air jets, combustion temperature, and

overfire air ratio promotes oxidation of remaining carbon monoxide gases to
C02.
employed, CO production is minimized.

When all of these design features and operation practices are

A review of CO emission data from the major mass-burn facilities in the
U.S. are presented below:

Facility Emission Factor (1b/ton) Reference
Nashville, TN 1.77 (Rigo, 1982)
North Andover, MA (NESWC)* 0.64 (EPA, 1983}
Westchester County, NY* 0.62 (EPA, 1983)
VAR IOUS 1.9 {0'Connell,
1982)
Chicago (Northwest), IL 0.672 {Cooper
Engineers,
1983)
N. Little Rock 1.0 (EPA, 1980a)
Braintree, MA 4.3 (EPA, 1980a)
Pinellas Unit 3 ,1/.% (HDR, 1983)
.

\w

*From Accepted PSD permit applications Vj%
47
Based on information presented above, a CO emission factor of 1.8 Ib/ton

appears to be a representative number for a modern properly operated
mass-burn facility.

Hydrocarbons. Like CO, gaseous hydrocarbon (HC) emissions are also a
function of combustion conditions rather than the composition of the solid

waste, Larger amounts of HC result from poor combustion at iow
temperatures with insufficient oxygen. Adequate emission control of HC is
provided by the system design, that is employing a well designed furnace
system which maintains certain minimum temperature levels.
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The HC emissions can be held to very low levels with proper furnace
controls, such as providing adequate oxygen in the refuse bed, agitating
the input refuse, and ensuring sufficient dwell time, all of which will

contribute to burnout of combustible matter and resulting gases.

Hydrocarbons are initially released from the refuse in the furnace bed
where they are oxidized to CO and then to COZ' Achievement of full
hydrocarbon combustion within the furnace chamber requires proper mixing of
the excess air and retention of resulting gases, at high temperature
(>1,400°F) for an adequate retention time (typically »0.5 sec). Once
combusted at a high combustion chamber temperature, hydrocarbons do not
re-form upon cooling to the lower exit temperatures found in the cold side
ESP and associated ductwork.

HC emissions have typically not been guantified at resource recovery
facilities. In the past, CO emissions rather than HC emissions have been
relied upon exclusively as indicators of combustion efficiency. Of the
limited published data available, higher emission rates have been recorded
at older, less efficient facilities than at newer modern facilities with
effective combustion controls. Based upon the data available and values_
used in recent PSD permit applications, an expected emission rate of(g;gzjb
HC/ton of refuse was selected for this analysis and appears reasonable

for a modern mass-burn facility.

This proposed emission factor is higher than stack test data results from
the Braintree, MA of 0,12 1b non-methane hydrocarbon (NMHC)/ton refuse, but
is within the range referenced by EPA (EPA, 1980b) for waste-to-energy
systems of 0,027-0.24 1b NMHC/ton solid waste, HC emission estimates for
other facilities are not generally available from the literature.

Nitrogen Oxides. Formation of nitrogen oxides (NOX) is comprised of two
major mechanisms; thermal NO, formation and fuel NO, formation. The NO,
produced by exposing the nitrogen contained in the ambient air to the high
temperatures of combustion is referred to as thermal NOX. This is an
inevitable result at high temperatures as ambient air contains approxiately
78 percent nitrogen (by volume). Fuel NO, is formed when the nitrogen
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contained in the fuel is oxidized to NO and then further oxidized to N02.
According to a recently published review of NOx formation (Russell et al,
19843, fuel NOx appears most 1ikely to be the dominant formation mechanism,
The levels of NDx produced, therefore, is a function of temperature and
excess air {(oxygen availability). While NOx formation does occur in modern
mass-burn facilities, it is generated in significant quantities only at
temperature in excess of 2,000°F., Typical design value flue gas
temperatures for modern combustion units are approximately 1400-1800°F.

The control of NOX is provided primarily by furnace temperature control.
there are higher instantaneous local temperatures within the combustion
zone, but NOx formation has relatively slow kinetics requiring a certain
residence time, For this same reason, once NOx is formed, significant
disassociation of NOx does not occur since the disassociation process like
the formation process is kinetically slow, so that the NOX formed in the
furnace is essentially "frozen",

Older, less thermally-efficient furnaces have demonstrated relatively Tow
NOX emissions indicative of poor low-temperature combustion quality rather
than adequate emissions control. Effective temperature control means
lowering furnace temperatures to minimize NOx formation without
inordinately increasing the emissions of other pollutants such as CO, HC,
and odors. Based on a review of data quantifying NOx emissions, an
emission factor of 3.0 1b NOX/ton was chosen as representative of the
proposed facility.

For the five operating mass-burn facilities shown below, an average of 2.88

1b NOX per ton (expressed as 1b N02/ton) of refuse can be calculated.

Facility Average NOx Emission Factors {lb/ton)
Oceanside, NY 4,59 &ywﬁhf
Braintree, MA 2.58 —
Harrisburg, PA 2.13/// ’///
Chicago NW, IL 2.51
Nashville, TN 2.59 "
AN 50\%
AVERAGE /2.88) ¥
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The proposed emission factor is also consistent with emission estimates
from other similar facilities' PSD permits recently approved by the U.S.
EPA (EPA, 1983) shown below:

PSD Permit Emission Estimate

Facility 1bs NOx/ton refuse
Baltimore, MD (Northeast

MD Waste Disposal Authority) 3.19
North Andover, MA 2,92
Westchester CO, NY 3.00

The chosen value of 3.0 1b NOz/ton is also suggested by EPA (EPA, 1977) in
its AP-42 air pollution emission guidelines.

Sulfur Dioxide, Sulfur dioxide (502) formation in the furnace is a

function of the sulfur content of the fuel and the chemical form in which
"it occurs. Sulfur in refuse occurs in several forms, as organic sulfur
chiefly in coated papers as sulfides (32-), sulfate (8042') and sulfite
(3032-). A1l of these compounds except sulfate, which typically accounts
for 2-3 percent of the fuel sulfur content, can be converted to 302 during
combustion. Analysis has suggested that one half of the total sulfur in
the fuel is retained in the grate residue, one-quarter is absorbed by
flyash, and one-quarter is emitted in the flue gas (Kaiser 1968}, Since
over 99 percent of flyash produced can be retained by an electrostatic
precipitator, it can be assumed from this analysis that about one-quarter
of the refuse sulfur is emitted from a facility. Based on observations of
coal-fired facilities, it has been suggested that only 30 percent of the
non-residue sulfur is absorbed by flyash, hence 35 percent of the refuse
sulfur would be emitted in the flue gas (Niessen 1978).

The form of the sulfur emitted would be predominantly 302, with 1-2 percent
of the sulfur in the flue gas as gaseous 503 (sulfur trioxide) and sulfuric
acid mist. The very small amount of the flyash (<1 percent) not captured
by the electrostatic precipitator would contain sulfur, where present, in
the form of 503. Non-SO2 emissions are discussed separately below.
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The SO

considered by regulatory agencies to be a significant environmental problem

2 emissions generated from waste-to-energy conversions have not been

because resource recovery facility emissions have been well below EPA
established levels for fossil fuel facilities. The lower SO2 emissions
observed for resource recovery facilities appear to correspond to the lower
sulfur content in its fuel,

It is most appropriate to estimate SO, emissions from a waste-to-energy

2
facility based on empirical data. An 302 emission factor of 2.5 1b/ton is
proposed for the facility based on published EPA emission factors contained

in EPA publication AP-42 (EPA, 1977).
This estimate agrees well with stack test results from other mass-burn
facilities. Data compiled by Rigo, et al (1982), for six mass-burn units,

as presented below, has a weighted average of 2.25 lbs SOZ/ton refuse.

Sample Average,

Facility No. of Samples 1bs 502/t0n refuse
(ceanside, NY 2 3.03
Braintree, MA 3 3.24
Harrisburg, PA 9 1.09
Chicago NW, IL 8 3.99
Saugus, MA 2 2.0
Nashvilte, TN ) 0.99

The estimate derived above is consistent with EPA's (1977) emission factor
of 2.5 1bs SOZ/ton refuse for these types of facilities and with other

emission estimates from mass-burn facilities' PSD permits recently approved
by the U.S. EPA:

PSD Permit Emission Estimate

Facility 1bs SOz/ton refuse
Baltimore, MD 4.00
Nerth Andover, MA 2.50
Westchestar CO, NY 2.00
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From studies completed to date, it is clear that refuse is a
non-homogeneous fuel, and that sulfur content of refuse burned can, and
will, vary even when the refuse is consistently from the same source. This
fact, in combination with the other factors cited earlier, can interact and
result in complex sulfur variability patterns which are difficult for plant
operators to manage and predict on a short-term basis. Therefore, the
estimate of 2.5 1bs SOZ/ton of refuse can be considered to be a reasonable,
appropriate estimate of achievable long-term 502 emissions from the
facility.

Sulfuric Acid Mist. Small quantities of gaseous 503 emissions are

associated with emissions of 802. In the flue gas stream and in the
emitted vapor plume, the dry gaseous SO3 reacts with the water droplets to
produce sulfuric acid mist, H2504. The H2504 emission is a function of the

quantity of SO, generation and degree of successive oxidation of SO2 to 303

to H2304. The2H2504 emission for a resource recovery facility is best
estimated as equal to 1.5 to 2 percent of the 502 emission rate by volume,
Theoretical 503 emissions derived from published ASME data (Combustion
Fundamentals of Waste Incineration), as a function of furnace temperature
and excess air and fuel sulfur content, are 1.5% to 2.0% by volume of
projected total SOX. When calculating the potential H2804 emission as 2.2
percent by volume of 502 emission factor estimated above, then 7.68 x 10
ib H2504/t0n refuse can be expected as an emission rate from the proposed

facility.

Hydrogen Sulfide, Reduced Sulfur Compounds, and Total Reduced Sulfur, No

measurable emissions of hydrogen sulfide (HZS) or total reduced sulfur

compounds are expected from modern resource recovery facilities,

The HZS is formed when organic matter containing sulfur is decomposed in
the absence of air. The HZS js relatively unstable and, in the presence of
air, burns to form H20 and SO,. The H,5 also reacts with SO

2 2 2
presence of moisture, to form H20 and S. The S may be deposited as pure

in the

sulfur or may become re-oxidized to 302, if there is adequate air supply
and mixing.




Emission control of these other sulfur compounds is exercised by providing
adequate oxygen and a high furnace temperature to ensure full oxidation.

Fluoride. Fluoride furnace emissions are a function of the fluorine (F)
content of the solid waste combusted. The fluorine content of refuse in
the U.S. has been subject to recent change due to restrictions upon the
production of certain fluorine-containing products {aerosol propellents
formerly used in spray containers). Emissions of fluorides result
primarily from the combustion of fluorinated plastics and other
fluorocarbon products.

Fluorine combustion products occur as gaseous fiuorides in the flue gas and
as solid compounds in the ash. In moist air, liquid droplets of
hydrofluoric acid (HF) are found.

Test data from operating facilities, and projected emissions estimates from
PSD permits for recent EPA-approved facilities, generally do not include
emission factors for HF, except for the Baltimore, Maryland facility, which
projects 0.05 1b HF/ton refuse will resuit., In an EPA memo (EPA, 1980a) an
emission factor of 0.045-0.06 1b HF per ton of refuse was indicated as a
reasonable estimate. A conservative projection of 0,06 1b HF/ton refuse
has been identified for use in this analysis.

Hydrogen Chloride. Hydrogen chloride (HC1) emission is primarily a

function of the chlorine content of the fuel. The emission of HC1 depends
both on the quantity of chlorine in the solid waste and on the species of
chlorine present because not all of the chlorine content of the combusted
solid waste exits the stack as gaseous HC1. Chlorine occurs in the waste
stream as organic chlorine (chlorinated organic combustibles) and as
inorganic chlorine; e.g., NaCl. Organic chlorine has generally been

held to be the main source of stack HC1 emissions (Hollander et al. 1980),
but in the last decade, inorganic chlorine volatilization and/or conversion
to HC1 has been suggested (Altar 1979; Krause et al. 1974; Robertson 1974).
Chlorine that is not volatilized or converted to HCl1 remains in the grate
residue; some stack HCl may precipitate out in the flyash also,
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Organic chiorine is found in chlorinated plastics (e.g., polyvinyl
chloride, PVC), rubber (5 percent chlorine by weight), paper, and textiles
in refuse. Inorganic chlorine occurs in solid waste chiefly as sodium and
potassium salts (NaCl, KC1),

Emission factors from stack test data obtained from other mass-burn
waste-to-enerqy facilities {Rigo et al, 1982) are reported as:

Facility Number of Samples Average 1b HC1/Ton Refuse
Harrisburg, PA 6 3.84
Chicago NW, IL 27 4.49
Saugus, MA 29 3.78
Nashville, TN 4 1.60

The average emission factor for these faciilties is 3.43 1b HC)/ton refuse,
with a weighted average of 3.94 HCi/ton. Therefore, based on these data, a
value of 4.0 1b HC1/ton of refuse is considered a reasonable emission
level.

Vinyl Chloride, Other Chlorinated Organics and Free CL,. No measurable/

significant emissions of gaseous vinyl chloride (HZCHC1) are expected from
the proposed resource recovery facilities, This also applies to other
chiorinated organics such as phosgene (COC]Z), as well as to free gaseous
CL2. Most of the chlorine released in the combustion is converted to

gaseous HC1 before exiting the furnace.

Lead. Lead (Pb) emission from the combustion of solid waste is brimari]y
a function of the solid waste composition. Lead is widespread as a trace
metal in most components of the combustible faction of solid waste, and
also appears in more concentrated metallic forms in the metals fraction,
particularly in ferrous cans and general solderings. The Pb associates
with particles in the stack upon volatilization which allows for its
control by ESP's.
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Lead is melted and volatilized in the combustion process and then retained
in, or redeposited onto, the bottom ash and flyash, but some will reach the
ESP as submicron fumes and droplets.

Emission estimates for lead presented in recent PSD applications and
published 1literature have been derived from actual measured lead
concentrations in the flue gas particles or have been proposed as a
percentage/ratio of total flue gas particles. EPA,1980a, suggested that
based on combustion testing, the lead emission factor would be 8 to 10
percent of the particulate emissions., This would amount to 9 percent by
weight stack test, Using a reasonable value of 10%, the Pb emission factor
would be .048 1b/ton of refuse.

Mercury. Mercury (Hg) (and mercury compounds) is capable of passing
through an ESP without collection because of its volatility. Mercury and
its compounds evident in solid waste are typically found in trace
quantities. Usually, only a minor portion of Hg is retained in the grate
residue as the Hg volatilized into the flue gas tends to condense into
particles as it travels through the decreasing temperature of the system
towards exit.

Emission measurements for Hg are generally not readily available for
operating resource recovery facilities, Based upon the estimates used in
PSD permit applications and presented in literature for similar facilities
(0'Connell et al., 1982), a value of 5.2 x 1073 1b Hg/ton of refuse was

selected as an emission factor for this facility.

Beryllium. Beryllium (Be) emissions are functions of the solid waste
composition and the particulate removal efficiency of the ESP for small
beryllium containing particles. Beryllium is contained in solid waste in
trace quantities, therefore, beryllium emissions are expected to be
minimal,

Beryllium in refuse combustion systems is associated with ash and airborne

particles. The Be in refuse will be retained in the ash during combustion,
so resultant stack emissions can be effectively reduced by a high ESP
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particulate collection efficiency. The Be is generally well-distributed
among the ash particles but does appear to be somewhat more concentrated
among smaller particles. As with other trace components, there are minimal
data available on the emissions of beryllium from mass-burn facilities
similar to that proposed. Based upon values used in other PSD
applications, an emission factor of 13.1 x 10'6 1b Be/ton of refuse has
been selected for this analysis (ADL, 1981 and CDM,1984).

Permitted

Emission Estimate

Reference Tbs BE/ton refuse
COM, 1984 13.2 x107°
ADL, 1981 13.0 x10°°

Asbestos. Measurable stack emissions of free asbestos fibers are not
expected for resource recovery facilities., Furnace emission of asbestos is
a function of asbestos in the solid waste. The emission control procedure
for this material is to keep it out of the furnace. Demolition waste and
any other identifiable asbestos-contaminated waste are generally not
accepted at resource recovery facilities.
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5.0 SOURCE AND POLLUTANT APPLICABILITY

Source Applicability

The proposed resource recovery facility would burn over 250 tons of refuse
per day and has the potential to emit greater than 100 tons per year of
certain pollutants. Therefore, it is considered a major stationary source,
and is subject to PSD review.

Emission Unit Applicability

The proposed facility will contain 4 mass-burn furnaces equipped with steam
generating boilers capable of charging 400 tpd of refuse. The combustion
gases will be exhausted through individual flues contained in a single
220-foot stack. No significant quantifiable fugitive emissions will be
generated from this facility. The tipping area and refuse storage bunker
will be totally enclosed and kept under negative pressure. The air exhaust-
ed from this area will be drawn into the furnaces as combustion air supply.

Pollutant Applicability

The PSD regulations state that if the proposed source emits pollutants for
which the site area is designated as attainment or unclassifiable {or any
other PSD regulated pollutants that are not subject to ambient air quality
standards), and it emits these pollutants at a rate greater than the
significant emission rate, the source is subject to PSD review for those
pollutants, A source is exempt from PSD review and subject to New Source
Review for Nonattainment Areas for those pollutants designated as non-
attainment in the siting area. Table 5-1 compares the PSD significant
emission rates with the potential source emissions.

The Fauikenburg Road site is located in the federally- and state-designated
West Central Florida Intrastate Air Quality Control Region (AQCR). The
proposed site and impact areas located in Hiilsborough County are designated
as attainment with respect to the NAAQS for carbon monoxide, nitrogen
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TABLE 5-1

SIGNIFICANT EMISSION RATES AND FACILITY POTENTIAL TO EMIT

VALUES FOR PSD REGULATED POLLUTANTS

Significant®  Potential®
Poliutants Emission Rates to Emit

(tons/year) (tons/year)
Particulate matter 25 140
Carbon monoxide 100 526
Nitrogen oxides 40 876
Sulfur dioxide 40 730
Qzone (VOCs) 40 58
Lead 0.6 14
Asbestos 0.007 -——
Bery1lium 0.0004 3.83 x 107
Mercury 0.1 1,52
Vinyl chloride 1.0 ---
Fluorides 3 17.5
Sulfuric acid mist 7 22.4
Total reduced sulfur (including HZS) 10 ——
Reduced sulfur (including HZS) 10 ---
Hydrogen sulfide 10 ——-
Hydrogen chloride --- 1168

SOURCE:

deac 17.2 Part V Table 500.2.

bEmission estimates at 100 percent system capacity for

Alternative - ESP 0.025 gr/dscf ® 12 percent COZ.
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dioxide, and lead; unclassifiable for sulfur dioxide; and 1js nonattainment
with respect to the NAAQS for total suspended particulates and ozone. Areas
designated as unclassifiable are areas where insufficient or unrepresentative
monitoring data exist to warrant an attainment designation, but these are
areas treated as attainment until proven otherwise. Based on the pollutant
emission rates and the attainment status of the area, the proposed source is
subject to PSD review for the poliutants listed on Table 5-1 with the
exception of total suspended particulates, ozone, asbestos, vinyl chloride,
hydrogen sulfide, total reduced sulfur, and reduced sulfur compounds. The
remaining pollutants subject to PSD Review include carbon monoxide, nitrogen
oxides, sulfur dioxide, lead, beryllium, mercury, fluorides, and sulfuric
acid mist. Hydrogen chloride was also added to this 1ist, as requested by
DER. Total suspended particulates and ozone are subject to review under the
New Source Review for Nonattainment Areas (FAC 17-2.510).
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SECTION 6.0

BEST AVAILABLE CONTROL TECHNOLOGY/
LOWEST ACHIEVABLE EMISSION RATE ANALYSIS




6.0 BEST AVAILABLE CONTROL TECHNOLOGY/LOWEST ACHIEVABLE EMISSION RATE
ANAL YSTS

The evaluation of the emission control technology proposed for a new source
is to be contained within the Best Available Control Technology (BACT) and
Lowest Achievable Emission Rate (LAER) analyses which are integral portions
of the PSD and NSR processes. The BACT analysis is required under the PSD
review process, and the LAER analysis is requirad under New Source Review
(NSR) for Non-Attainment Areas, Florida Administrative Code 17-2.510, For
purposes of consistency and continuity, both analyses have been incorpora-
ted into this section. The BACT/LAER analysis provides the rationale for
selecting the control strategy to best satisfy the individual constraints
of the area surrounding the site and to minimize the impacts on energy,

ecaonomic and environmental issues.

A BACT/LAER analysis involves: the review of pollutant applicability, the
identification of sensitive concerns, and the selection of control strategy
alternatives. These elements are further evaluated using energy, economic
and environmental criteria. It is assumed for this analysis that the
facility will operate at 100% availability at the maximum firing rate of
110% of the nameplate rating (equal to 1760 TPD), This will provide for
worst-case analysis in terms of emissions (both short- and Tong-term} and
their environmental impacts, energy consumption, and economic (operations
and maintenance) considerations. Finally, the BACT/LAER decision-making
process culminates in a preferred control strategy for minimizing the
emission of regulated pollutants from the proposed source within the above
constraints. The control option finally selected as LAER for particulate
matter is the electrostatic precipitator designed to 1imit particulate
emissions to 0,025 gr/dscf corrected to 12% COZ’ and along with other
design specifications is BACT for other regulated pollutants.

Potential sensitive concerns to be included in the BACT/LAER analysis can
be addressed on the basis of energy, economic and environmental issues.
Relative to energy supply, the project will have a positive effect., The
facility is designed to produce steam and electricity during the combustion
process. This generation will help satisfy an existing energy demand that
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would otherwise be supplied by existing fossil-fuel combustion units.
Furthermore, no direct energy is recovered from the landfilling of MSW, but
fugitive emissions and odor are generated from that disposal method.

The economic impacts analysis of the alternative air pollutant control
strategies is based on the following factors: capital cost {debt service),
maintenance costs (including supplies and labor), and operations cost {(cost
of power, chemicals, water, waste disposal). Facility design features that
affect air pollutant emissions but which are primarily related to the
furnace design and operational parameters (i.e. grate design, excess air
level, etc.) are not included in the economic analysis. With this data the
total annual cost (economic impact) of each control strategy for each
pollutant can be assessed and comparisons made in terms of cost

effectiveness.

In general, the positive environmental impacts of the facility would
include the reduction of landfilling activities and a resultant reduction
in fugitive dust emissions, vehicular emissions (carbon monoxide, hydro-
carbons, and nitrogen oxides), odor problems, potential groundwater pollu-
tion, and a reduction in the consumption of land resources for landfilling
activities. However, the facility would directly impact air quality by
releasing atmospheric pollutants as identified in Section 4.0. The level
of degradation is assessed on a comparative basis for both the individuail
control technology considered and the relative impact on the environment.

The environmental impact analysis was performed by calculating incremental
ground-level air pollutant impacts of the various control alternatives.,

The EPA-approved short-term version of the Industrial Source Complex Model
(ISCST) model was chosen due to its capability to analyze the aerodynamic
affects of the buildings comprising the facility on plume dispersion ( down-
wash). This is required since the proposed stack height is less than the
calculated GEP requirements. The modeling methodology and protocol that is
followed to calculate facility impacts in Section 7.0 was also used in the
BACT/LAER analysis. The stack parameters that were used in the modeling
exercise simulated worst-case conditions. That is, recently cleaned
boilers operating at maximum load conditions (1760 tpd or 110 percent of
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the nameplate rating) and firing a waste with a low HHV (4000 RTU/1b). The
boiler tubes, being recently cleaned, allow for maximum heat transfer which
therefore reduces flue gas temperature; hence, reduces plume rise and
pollutant dispersion. This particular condition will occur only briefly.
As the units are operated, the boiler tubes become fouled, thereby reducing
heat transfer and increasing the flue gas temperature which aids pollutant
dispersion, Although worst-case conditions should be used to calculate
maximum short-term pollutant concentrations, annual average conditions
would be used to calculate maximum long-term concentrations. However, to
minimize the computer time involved with the modeling actﬁvities, all
impacts, both short and long-term were predicted based on worst-case stack
gas exit conditions. This would therefore overpredict the long-term
concentrations providing a degree of conservatism. Also, this assumption
of worst-case conditions holds true even under conditions of changing waste
throughput due to variations in waste quality (i.e, HHV). The operating
characteristics of the system were discussed earlier in Sections 2 and 4.
Worst-case conditions at maximum load corresponds to firing 1760 tpd of
solid waste with an HHV of 4,000 BTU/ib and a stack gas exit temperature of
430 deg. F (ESP Case). The modeling data base and options used in the
analysis are summarized in Section 7. Source operating data used as input
to the model for all control alternatives are listed in Table 6-1. None of
the control options studied resulted in pollutant impact projections in
violation of the NAAQS or PSD increments (a detailed NAAOS analysis is

contained in Section 7.0).

Although BACT determinations are made on a case-by-case basis, EPA pursues
a program to disseminate information on control technology determinations.
This is done in a nationally consistent manner through the BACT/LAER
Clearinghouse (EPA, 1982 and EPA, 1983). The basic purposes of the BACT/
LAER Clearinghouse are to: (1) provide state and local agencies with
current control technology determinations, {2) summarize recent
determinations for sources of similar size and nature, and (3) provide data

on the emission limits imposed on new or modified sources.
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TABLE 6-1

Source Operating Data

Exit Gas1 2
Stack Exit Gas Velocity Effective Stack
Height (m) Temperature (°K) (m/s) Internal diameter (m)
ESP (at 0.025%
gr/dscf @ 12% C02) 67 494 16.8 3.5
Fabric Filter 67 494 16.8 3.5
Dry Scrubber/ESP and
Dry Scrubber/Fabric Filter 67 416 16.8 3.22
ESP/Wet Scrubber 67 400 16.8 3.15
fa
1
=
8uilding Dimensions
. 3
Width/Length
Maximum Projected Dimenston used
Height (m) Width {m) Length {m) width {m) in the Model (m)
42.7 51.5 22.9 56.4 49.9

1Exit velocity for all alternatives were set equal to that of the baseline modeling case (i.e. that
condition modeled in the worst-case analysis) so as not to bias modeling results,

2Effective internal diameter is the diameter necessary to maintain an exit gas velocity of 16.8 m/s
under maximum load conditions.

3Yhe width/length dimension is the dimension of the width and length of a fictitious building whose area is
equal to that of a circle whose diameter is the maximum projected width listed above,



Table 6-2 contains a 1ist of BACT determinations made nationwide and is
intended as a reference. Again, no two BACT determinations are exactly
alike due to the case-by-case decision method stipulated by EPA.

The data presented in the following analysis are primarily based on infor-
mation collected from various equipment vendors. The relative values have
been reviewed by CDM and appear to be in general agreement with current
established practices and experience.

This section presents the BACT/LAER analysis for each pollutant subject to
PSD and NSR reviews and thereby identifies the control alternatives, the
process leading to the proposed strategy, the selected control strategy and
the level of control proposed for each applicable pollutant. The control
alternatives for each pollutant have been selected from a longer list of
potential control alternatives. Those analyzed below appear to be the best
suited for this application.

6.1 PARTICULATE MATTER

The control of particulate matter from refuse combustion is regulated under
New Source Performance Standards (NSPS) (40 CFR 60). The Federal NSPS
standard for a Municipal Solid Waste (MSW) combustion facility is 0.08
grains of particulate per dry standard cubic foot (gr/dscf) of exhaust gas
corrected to 12 percent C02. Based on preliminary design data, this
emission rate would correspond to approximately 0.48 pounds of particulate
per ton of refuse burned.

Resource recovery facilities operating in Florida are also subject to the
DER regulation, Specific Source Emission Limiting Standards for
Incinerators (17-2.600(1){c)). Particulate emissions for sources greater
than 50 tons per day are limited to 0.08 gr/dscf corrected to 50 percent
excess air. This standard is essentjally the same as the federal NSPS
Standard. The design emission rate proposed for the facility is 0.025
grains of particulate per dry standard cubic foot of exhaust gas, corrected
to 12 percent carbon dioxide (0.025 gr/dscf at 12% COZ), which is well

below the aforementioned emission standards.
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TABLE 6-2

RECENT BACT DETERMINATIONS FOR FACILITIES BURNING REFUSE

SOURCE TYPE/COMPANY NAME
LOCAYION/PERMIT NUMBER
DATE OF ISSUE

- SOURCE SIZE
PROCESS DESCRIPTION

PROPOSED
CONTROL
TECHNOLOGY

BACT
EMISSION LIMITATION
DETERMINAT ION

Refuse Combustion/Energy Answers Corp.
Rochester, MA 025-120MA14
3/15/82

3 new waterwall
boilers rated at
600 tpd each firing
refuse derived fuel

0 3 stage ESP with
overall PM collection
efficiency of 96%

o low sulfur refuse

o boiler design for NOX

PM:

502.

NO

0.0% gr/dscf @ 12% CO2

: 0.23 1b/MMBTU
X 0.5 1b/MMBTU

Refuse Combustion/Municipal Incinerator Pulaski Hwy.

Baltimore, MD 78MD-09

600 tpd municipal
incinerator

o ESP with an overall
PM collectian

PM:

subject to LAER not
BACT

1/25/80 efficiency of 98% {0.03 gr/dscf @ 12% C02)
0 proper combustion 502: 35.1 1b/hr
techniques for 505, COT 30 Yb/hr
- C0, voC, NO VOC: 1.3 lb/hr
X N : 2.6 1b/hr
Refuse Combustion/NE MD Waste Disposal Authority 3 new mass-burning NOT SPEC IF IED 502: 335 ib/hr
Baltimore, MD 81MD-01 waterwall boilers with €0t 109 1b/hr
9/10/81 a total capacity of NUX: 267 1b/hr
2010 tpd £:7 4.2 Ib/hr
Refuse Combustion/Refuse Fuels Inc, new waterwall furnace o5 field ESP with PM: Subject to LAER not

Lawrence, MA (023-121MAL2
3/23/81

with a total capacity
of 960 tpd, firing
refuse derived fuel

an overall PM collection

efficiency of 98%

BACT

(0.025 gr/dscr & 12% COZ)

o low S RDF 502: 1.2 1b/MMBTU
o boiler design for NUQ: 0.7 1b/MMBTU
NOK control
Refuse Combustion/Resource Authority 2 new refuse mass- o Scrubber and fabric PM: 0.04 gr/dscf

Gallatin, TN
B/ 1/80

burning waterwall
boilers at 7% tpd each

filters with an
overall PM collection
efficiency of 99%

NOTE: due to problems encountered with the
existing scrubber/fabric filter system,
they are being replaced with ESP's,
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TABLE 6-2 (Continued)

RECENT BACT DETERMINATIONS FOR FACILITIES BURNING REFUSE

SOURCE TYPE/COMPANY NAME
LOCAT ION/PERMIT NUMBER
DATE OF ISSUE

SOURCE SIZE
PROCESS DESCRIPTION

PROPOSED
CONTROL
TECHNOLOGY

BACT
EMISSION LIMITATION
DETERMINAT ION

Refuse Combustion/NESWC
North Andover, MA 029-12]1-MALS
5/27/82

2 new mass-burn water-
wall refuse fired
boilers with a total
capacity of 1607 tpd

ESP designed to meet
approved BACT
determination

low § fuel

PM: 0.05 gr/dscf @ 12% CO

co: 0.07 1b/MHBTY

H2504: 0.02 1b/MMBTY

SUZ: 0.27 1b/MMBTU
NDX: 0,32 1b/MMBTY

Refuse Combustion/McKay Bay
Tampa, FL PSD-FL-086
112782

new refuse fired mass-
burn furnaces with a
total capacity of

1000 tpd

ESP designed to
comply with LAER

low § fuel

boiler design and
operating pro-
cedures for NOx
contral

PM: Subject to LAER not
BACT

(0.025 gr/dscf @ 12% COZ)

502: 176G 1b/hre

NOK: 300 lb/hr

VOC: 9 lb/hr

Be: 5.0 gr/day
F: 6.0 1b/hr
Hg: 0.6 1b/hr
Pb: 3.1 1b/hr

Refuse Combustion/Westchester County, NY
2j22/82

new mass-burn waterwall
rafuse fired boilers
with a total capacity
of 2250 tpd.

ESP designed to
comply with approved
BACT determination

PM 0.03 gr/dscf
NO : 3.0 lb/ton
co¥  0.62 Ib/tan

Refuse Combustion/Pinellas County, FL
Pinellas Park, FL
8/31/83

additional mass-burn
waterwall refuse fired
boiler with a total
capacity of 1,050 tpd

ESP designed to
comply with approved
BACT determination

PM:  0.03 gr/dscf @ 2% CO
50,: 1.0 1b/ton
NOT: 3.0 1b/ton
co¥ 1.5 lb/ton

2

SOURCES: (EPA, 1982) and (FPA, 1983)
NESWC PSD permit, #023-121-MAl6
McKay Bay PSD permit, #PSD-FL-086
(HDR, 1983)



As mentioned in Section 5.0, the source is located in an ares designated as
non-attainment for particulate matter, and therefore subject to New Source
Review and LAER. A particulate matter emission rate of 0,025 gr/dscf at
12% CO2
of the most stringent emission limitation contained in any State
Implementation Plan (Maryland and the District of Columbia). Since LAER
for particulate matter is proposed at 0.025 gr/dscf at 12% COZ’ no control
efficiency was considered that would result in a higher particulate matter

is considered to represent LAER for this source based on a review

emission rate,

The alternative particulate control systems capable of meeting the
particulate limitation of 0.025 gr/dscf at 12% CO2 have been considered for

review include:

1. Electrostatic precipitator (ESP).
2. High energy wet venturi scrubber.
3. Fabric filtration system (or baghouse).

The individual control efficiencies of the systems presented above can be
compared based on actual operating experience and/or theoretical design
values. These control systems are all capable of meeting the emission
requirements as established by State and Federal source performance
guidelines. Any of the particulate control systems presented in this
section could, if properly designed and operated, meet this emission level,

The following factors were considered in selecting LAER at 0.025 gr/dscf:

e Maryland's air code (and others), the most stringent state emission
standard in the U.S., at 0.03 gr/dscf at 12% co?.

e Recent LAER determinations for Refuse Fuels Inc. in Lawrence,
Massachusetts and the McKay Bay facility in Tampa, Florida both at
0.025 gr/dscf at 12% COZ’ utilizing electrostatic precipitators (See
Table 6-2).
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e Recent BACT determination for the resource recovery facility in
Westchester County, New York at 0.03 gr/dscf at 12% CO?’ utilizing
an electrostatic precipitator.

The recent LAER determinations for Lawrence, Massachusetts and Tampa,
Florida suggest that a LAER of 0.025 gr/dscf at 12% 002 represents the
lowest emission level that can be reliably obtained by a state-of-the-art
electrostatic precipitator over the long-term. The fact that vendors are
now willing to guarantee to 0.020 gr/dscf at 12% CO2 should be qualified by
the fact that vendors tend to overstate their product's capabilities
particularly in a competitive bid situation and also that manufacturer's
guarantees at these low levels usually extend to the initial compliance
test only, whereas the LAER standard would be applicable for the entire 20
to 30 year project life. Furthermore, it has been noted that ESP perform-
ance has a tendency to deteriorate slightly with time (0'Connell, 1982).

In light of the above discussion, it would be prudent to set LAER at 0.025
gr/dscf at 12% C02
maintained over the 20-30 year project life.

knowing that this proposed emission rate must be

Several alternative particulate control systems have been considered for
review under LAER including: an electrostatic precipitator (ESP), a wet
venturi scrubber, and a fabric filter (FF). The electrostatic precipitator
is the standard customary flue gas cleaning device historically applied to
municipal solid waste {MSW) combustion facilities and utility boilers for
particulate control. Fabric filters have been used on utility boilers on a
limited basis and to an even lesser degree on MSW combustion facilities and
can still be considered in the developmental stage from a long-term
operations point of view. Use of wet scrubbing systems on utility and
industrial boilers are not uncommon. However, their application on MSW
combustion facilities has been very limited. Operating experience with wet
scrubbing systems on MSW plants has been largely unsuccessful due to the
corrosion problems from the saturated flue gas, the need for stack gas
reheat , and costs associated with wastewater disposal.
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The air pollution control devices mentioned above have historically been
applied to various combustion processes and all systems have either
demonstrated, or can be designed to achieve control efficiencies in
compliiance with the proposed LAER particulate emission rate of 0.025
gr/dscf at 12% COZ'

Description of Alternative Control Systems

Electrostatic Precipitators. Collection of particles is accomplished by
producing an electrical charge on the particle and attracting the particle

to collecting surfaces of opposite polarity. The collected dry particles
are mechanically removed from the collecting surfaces and fall to the
bottom hopper of the ESP for removal and transportation to landfill. Some
major MSW resource recovery facilities equipped with ESPs are located in
Braintree, MA; Harrisburg, PA; Chicago NW, IL; Nashville, TN; Norfolk, VA;
Saugus, MA; Montreal (Des Carriers); Ouebec, and Pinellas County, FL.

MSW combustion facilities throughout the U.S. and the world, are success-
fully utilizing ESPs for the efficient control of particulate matter.

The use of ESPs to control particulate emissions from utility boilers and
MSW combustion facilities has proven to be acceptable based on many years
of operating experience. Also, ESPs when compared to the other control
technologies discussed hereafter have, in general, proven to be the most
cost-effective, reliable, and most frequently applied technology available
for controlling particulates from major combustion sources, especially

MSW resource recovery facilities.

Several factors affect the collection efficiency of an ESP system. These
include:

o Collection plate area per unit gas flow rate (specific collection
area - "SCA").

e Gas velocity through collectors.

o Size distribution and properties of the particles.
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o Number, width and length of gas passages.

o Electrical field strength.

e Particle in-field residence time.
It is possible to attain the desired control efficiency by altering the
design specification for each of the above parameters. Furthermore,

several positive characteristics of an ESP are important when considering
their use in controlling combustion emissions. These include:

e High overall collection efficiency and reliability.

e Relatively low power requirements.

e Ability to accommodate flue gas temperatures in the general range of
250° F to 550° F.

e Minimal change in collection efficiency over a wide range of particle

sizes.
e Minimal fire hazard potential.

However , when combusting municipal solid waste, the potential operational
problems typically encountered which affect ESP performance are:

Variations in flue gas moisture content and flyash resistivity.
Condensation of corrosive flue gas constituents.

Variation in processing (and emission) rate.

Deviations between design and actual gas flow rates.

Except for the corrosivity issue, the major negative effect of the
potential problems stated above is to somewhat lower the collection
efficiency. This deficiency can be resolved by increasing the overall
design efficiency of the ESP. Corrosion problems can be alleviated through
proper construction to avoid ambient air leakage into the ESP and
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insulation and external heating of the unit to avoid cold spots where
condensation can occur. Corrosivity is normally not a problem as long as
flue gas temperature remains above 250°F and below 550°F.

High Energy Wet Venturi Scrubber. Collection of particles in a venturi is
accomplished through inertial impaction of the particles on droplets of
water. The collection efficiency of the particles is proportionately
related to the water droplet size. Due to the presence of submicron
particulate in the~combustion gases of resource recovery plants, a very
high energy input is needed to form the small water droplets required for

the high particulate removal efficiencies needed to meet regulations.
Disadvantages of the venturi option are:

e Materials of construction must be corrosion resistant, hence costly.
o Flue gas will be saturated with resultant visible stack steam plume.,

e Relatively poor plume rise due to low plume temperatures (unless

stack gas reheat is utilized - which consumes energy).
e Additional waste water treatment facilities required.
® A sludge (wet) product must be disposed.

e Excessive energy-power costs will be required for the venturi to meet
the proposed TSP guarantee. It is estimated the venturies will

operate at approximately 50 inches water column pressure drop.

Due to these overwhelming disadvantages, the venturi alternative is not

considered a viable means of TSP control and no further analysis of this
option will be performed., The more detailed analysis of various control
options focuses on those technologies with fewer Timiting features.

Fabric Filters. The use of a fabric filtration system {baghouse) for

controlling particulate emissions from combustion sources is an evolving

technology and its application to resource recovery facility has been
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mostly limited to small plants, 100 tpd or less. Operating experience in
large mass-burning plants has been largely unsuccessful due to deteriora-
tion of the bags from flue gas temperature excursions, to blinding of the
bags from variable moisture content in the flue gas, and to corrosion of
the bags and metal components from acid gas condensation.

Collection of particles is accomplished through fittration by multiple
tubular fabric filter media (bags). The bags are contained in multiple
modular units which comprise the total baghouse system. Initial collection
forms a thick porous cake of collected particulate on the bags. This cake
then acts as the filter collection device with the bag serving to support
the particulate cake. As the cake builds, the pressure drop across the
baghouse also increases and the cake must be removed or cleaned. BRaghouses
are categorized according to the method utilized for cleaning the bags:
shaker, reverse-air and pulse jet. The shaker baghouse would not be suita-
ble for this project, because the type of fabric required for this high-
temperature application cannot structurally withstand the violent shaking
action over an extended operating period. The other two systems gently
clean the bags by reversing the air flow through the bags. The reverse air
baghouse utilizes an external centrifugal fan and the pulse jet uses high-
pressure compressed air.

The major advantages of the fabric filtration systems are the improved
control efficiency for particulate removal over standard ESP systems. A
fabric filter is not as dependent on gas volume and composition versus an
ESP, and it will accept surges in gas flow and particulates with no signif-
icant increase in particulate emissions. Resistivity of flyash for low
sulfur fuels, which affects ESP performance, is not a problem with a fabric
filter. Fabric filtration systems also have a greater control efficiency
for smaller particle sizes and even some affinity for condensable organics
as compared to ESP systems.

The disadvantages of fabric filters are as follows:

¢ Susceptibility to fires.
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e Consistent bag quality difficult to achieve (a possible problem due
to the large number of bags used).

¢ Blinding or clogging of the filter fabric.

e Loss of structural integrity at high temperature surges above 550°F,

¢ Cementation in a humid low-temperature gas stream,

e Short and uncertain bag life because of limited operating experience.

These conditions could occur during the operation of the Hillsborough
County Facility and cause the baghouse to become inoperable. As an
example, if one bag should fail out of the approximate 1500 bags per
furnace required, a visible particulate plume could result,

Fabric designs are available that minimize the effects of temperature,
corrasivity, abrasion and the potential for combustion., Stainless steel
bags could be used which would eliminate the possibility of fires.
Individual bag failures can be limited when the fabric and cleaning methods
are properly selected. Gas velocity, pressure drop, and the ajir-to-cloth
ratio are important operating parameters that must he considered in
designing a system. However, predicting the build up of filter cake and
the resulting increase in pressure drop remains a difficult task that
places uncertainties in designing the baghouse.

In general, fabric filters have not been proven on refuse combustion plants
from a longevity standpoint, as compared with ESPs, To date, there have
been only three full-scale mass burning facilities utilizing fabric filters
‘as the sole control device, two in Switzerland, the other in East
Bridgewater , Massachusetts, The East Bridgewater facility is composed of 2
units at 150 tpd each. Both facilities mentioned above are sized
considerably lower than the proposed Hillsborough County facility. The
chief problem at the East Bridgewater plant was corrosion to metal and
fabric surfaces due to acid condensation occurring at cold spots during
system shutdowns, The plant has been shutdown for several years.
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Operating experience at the Neuchatal, Switzerland plant is reported fo be
satisfactory following considerable system modifications. No data is
available on the other Swiss facility.

Recently, baghouses have been utilized on several small municipal plants
utilizing modular combustion units {MCU's), These plants include:

Windham, Connecticut
Portsmouth, New Hampshire
Auburn, Maine

Industrial plant, Baltimore, Maryland

At these facilities {except the Baltimore plant), stainless steel bags were
used to eliminate the possibility of bag damage due to fires. However,
blinding of the bags has been a recurring problem at these plants due to
variation in the moisture content of the flue gas. At the Windham plant,
blinding of the bags was $o severe that the suction from the 1.D. fan
collapsed the bags. At the facility in Baltimore, Maryland, fabric bags
were used on a MCU facility burning plant trash., Bag failures (holes in
bags) have occurred frequently due to carryover of glowing particles
(sparklers). Similar problems were encountered at a municipal refuse
facility in Gallatin, Tennessee which utilized Teflon bags. The baghouse
is presently being abandoned, and an ESP will be installed.

Based on very limited operating data, bag life projections are difficult to
estimate. For the Hillsborough County application, it is estimated that
complete bag replacement would be required every two years.

Thus, the major uncertainty of fabric filtration systems, as compared to
ESPs, is their reliability which is dependent on bag life and other vari-

ables and can result in increased 0&M costs.

Performance Comparison of Alternative Systems

The ESP and Fabric filter control systems outlined above are both capable
of meeting the particulate emission requirements proposed as LAER. The
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individual control efficiencies of the systems presented above can be
compared based on actual operating experience and/or theoretical design
values. The outlet particulate loading of 0.025 gr/dscf @ 12% 002 would
require approximately 99+% control efficiency. Since either control
alternative (ESP or baghouse) could achieve the proposed emission rate, the
selection of particulate control technology will be based on reliability

issues,

Based on an extensive literature search by 0'Connell, et al., only three
operational installations of fabric filters on large-scale incinerators
were found. Recently, there have been a few fabric filter installations on
small-scale MCUs which have been largely unsuccessful, as previously noted.
Therefore, a rather low reliability would have to be assigned to the fabric
filter based on its very limited operating experience. In contrast, the
system with the highest reliability, longest operating history, and highest
number of installed units is the electrostatic precipitator.

In conclusion, based on the proven operating record of the ESP, the control
device selected to achieve LAER for particular matter at 0.025 gr/dscf is
the electrostatic precipitator.

6.2 OXIDES OF NITROGEN

The installation of nitrogen dioxide (NOX) emission control technologies on
combustion units is in various stages of development. The USEPA is spon-
soring pilot programs in conjunction with major utilities for post combus-
tion NOx control on fossil fuel-fired boilers, NOX emissions can also be

controlled in the combustion process.

NOx emissions from combustion processes result from an oxidation of
nitrogen compounds in the combustion air and in the refuse. Formation of
NOx ijs highly dependent on temperature, pressure and’residence time in the
combustion unit. A lower, uniform temperature and uniform mixing of air
and burning refuse generally eliminates high oxygen concentration gradients
and sharp temperature gradients that are conducive to nitrogen oxide
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formation., The amount of NOx released from a specific source is therefore
a function of the design and operation of the combustion unit.

Currently, NOX control techniques other than standard refuse combustion
control techniques (i.e., control of grate speed, refuse feed, temperature
control, underfire and overfire air supply), are not practiced on
mass-burning systems. Combustion modification techniques used on fossil
fuel boilers are generally not applicable to mass-burn systems or tend to
cause higher CO emissions and unacceptable boiler corrosion. Add-on NOx
control systems are still in the developmental stage and thus should not be
considered as BACT or LAER technologies (0'Connell et al., 1982 and
Russell, 1984),

Thus, the system for control of NOx emission will be the proprietary grate
and combustion control system of the mass-burn equipment boiler supplier.

According to EPA publication AP-42 (EPA, 1977), the emission of NOx from a
present-day resource recovery facility is approximately 3.0 pounds per ton
of refuse charged. At this rate the maximum annual predicted impact
concentrat1on of NO from the proposed ESP contro] alternative case is 1.04
ug/m , well below the NAAQS standard of 100 ug/m and essentially equal to
the NAAQS significance level of 1.0 ug/m . Therefore, the source will have
a minimal impact on air quality with respect to nitrogen oxides. BACT for
nitrogen oxides is proposed as the combustion controls inherent to the
system design as mentioned above.

6.3 CARBON MONOXIDE (CO)

The site area is designated as attainment with respect to the NAAQS for
carbon monoxide, and therefore the source is subject to PSD review and is
required to undergo BACT review for carbon monoxide. Since carbon monoxide
is a product of incomplete combustion, its formation is largely dependent
on the overfire air ratio, the design of the overfire air jets, and the
combustion temperature. Specific add-on technologies for control of cOo
have not been incorporated into present-day resource recovery facility
designs. CO emissions are controlled in modern facilities by using



commonly-employed combustion control measures, i.e. control of the
combustion air to achieve a minimum furnace temperature of approximately
1850°F, while mataining achieve a high enough temperature for good burn-out
of volatilized hydrocarbons. This entails the optimal placement of the
overfire air jets and the use of high pressure air to promote good mixing
and turbulence of partially combusted furnace gases with the secondary air.
Using these control measures usually provides adequate control of CO
(0'Connell et 3al., 1982). No additional controls are required.

Based on modern plant design the emission rate for CO is estimated to be
1.8 1b per ton of refuse charged. The resulting maximum hourly co
concentration is estimated to be 31.5 ug/m3 which is well below the
significance level 2,000 ug/m3, and the source will have an insignificant
impact on air quality with respect to carbon monoxide. Therefore, BACT for
€O is the grate and combustion control system of the boiler supplier.

6.4 VOLATILE ORGANIC COMPOUNDS

The project site is located in an ozone non-attainment area which usually
requires stringent control for volatile organic compounds {(vOC) or hydro-
carbons {HC)}. Since the proposed emission for HC is less than the 100
tons per year, the facility is not subject to the LAER reguirement.
However , VOC are the products of incomplete combustion. Present-day grate
and combustion control systems are designed to maintain elevated oxygen
levels and provide for a near complete burnout of VOC. No existing
resource recovery facility uses any type of add-on control system to reduce
HC emissions. State-of-the-art combustion control systems inherent in the
furnace/boiler design are usually considered LAER for VOC. The proposed
facility shall employ such a furnace/boiler design. The proposed emission
HC factor is, therefore, 0.2 1b/ton.

6.5 LEAD, MERCURY, AND BERYLLIUM
Due to the presence of trace gquantities of these materials in refuse, a

portion of these metals will be volatilized and detivered to the air
pollution control device. Volatile trace metals are expected to condense
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upon the smaller particulates contained in the exhaust stream. Thus, by
achieving control of particulate matter, control of trace metals (lead,
mercury, and beryllium) is also practiced. Therefore, all of the control
technologies evaluated for particulate matter are suitable for controlling
the above trace metals. The control technologies for particulate matter
have been previously described and the reliability characteristics of these

systems have also been evaluated.

In general, fabric filters have the ability (as demonstrated in pilot
tests) to capture a greater percentage of the fine particulate than an ESP
and therefore should provide additional control of trace metals. Before a
BACT determination can be made, the ambient air quality impacts and
economics of these control alternatives must be evaluated.

Comparison of Trace Metal Air Quality Impacts For Alternative
Control Technologies

To estimate potential public health impacts associated with an increase in
air contaminants, it is most expedient to compare the estimated ground
level concentrations to established state or national ambient air quality
standards. However, there are many toxic pollutants for which there are no
applicable national or state ambient air quality standards. Therefore,
many public health and air quality specilists have been using established
occupational standards which are not directly comparable to acceptable am-
bient levels because they are based on an exposure for a 40-hour work week,
a healthy male, average worklife cycle, and other specific work place fac-
tors. It is therefore necessary to convert the higher work place standards
to realistic ambient levels, designed to protect the public health.

The State of Florida has not developed any additional ambient air quality
standards or guidelines dealing with noncriteria pollutants. However, A
highly regarded set of standards/guidelines is the New York State Ambient
Air Quality Standards and the Accepted Ambient Levels (AAL's) published by
the New York State Department of Environmental Conservation (NYSDEC) -
Division of Air Resources. The AAL's were developed from established
occupational standards (Time Weighted Average/Threshold Limit Values) and

6-19



appropriate factors of safety. The NYSDEC approach is used here because it
provides a conservative framework for assessing the potential public health
impacts associated with an increase in toxic air contaminants and the
appropriate application of control equipment. These standards represent
the most advanced formal program in the U.S. for the control of hazardous
ambient air contaminants.

Lead

The lead emission rate for the ESP control alternative is D.48 1b/ton.
This results in an incremental ground level concentration of 0.017 ug/rn3
(annual average). This is approximately 1.1% of the NAAQS for lead of
1.5 ug/ma. Therefore, the source is expected to have a minimal impact on
air quality with respect to lead.

Mercury and Beryllium

Mercury emissions are minimally affected by particulate control devices.
The mercury emission rate from the ESP control option is 5.2 x 10'3 1b/ton.
This results in an incremental ground level concentration increase of 1.8 x
10-3 ug/m3 (annual average). Although no federal or state standards exist
for mercury, New York State has developed a guideline concentration to be
followed in permitting activities. The New York State (AAL) guidelines
list an annual mercury concentration of 0.167 ug/m3. Although no mercury
background concentrations are available, it is believed that due to the low
levels of mercury projected (only 1.08% of the guideline) and the limited
number of sources of mercury emissions to the atmosphere, the AAL guideline
will not be exceeded.

The controlled beryllium emission rate is projected to be 1.31 x 10'6

1b/ton. The resulting incremental groundlevel concentration of beryllium
from the ESP control case is 8.84 x 1072 ug/m3 for a 24 hour averaging
time. Although no NAAOS exists for berylljum, New York has established a
state air quality standard for beryllium of 0.01 ug/m3 for a one month
averaging time. Comparing a 24-hour predicted impact with a one month

average standard results in a conservative assessment. The data indicate
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that the beryllium impact is well below the New York standard for
beryllium. Although no beryllium background concentrations exist, it is
believed that due to the low levels of beryllium projected and the limited
number of sources of beryllium emissions to the atmosphere, the NYS
beryl1ium standard (used as a guideline here) will not be exceeded.

Comparison of Environmental, Economic, and Reliability Issues for

Trace Metal Control Technologies

As previously discussed, regardless of the control alternative selected,
the facility is not expected to significantly impact ambient air quality
with respect to lead, mercury, and beryllium.

The economic summary presented in Table 6-3 indicates that the incremental
annual cost for the fabric filter alternative at $2.34 per fon is slightly
greater thna the annual cost for the ESP alternative at $2.02 per ton. The
ESP has a significantly higher capital cost than the fabric filter case,
but the large operations and maintenance (0&M) cost for the fabric filter,
particularly for bag replacement labor and materials, negates the capital
cost advantage of the fabric filter. (The back-up data for the development
of capital and O&M costs is presented in Section 6.7 - Supplemental
Economic Data). Thus, on the basis of total annual cost there is a slight

advantage to the ESP alternative.

Operating experience with fabric filters is very limited. Based on an
extensive literature search by 0'Connell, et al., (1982), only three
operational installations of fabric filters on large-scale resource
recovery facilities were found. Recently, there have been a few fabric
filter installations on small-scale MCUs which have been largely
unsuccessful, as previously noted. Therefore, a rather low reliability
would have to be assigned to the fabric filter based on its very limited
operating experience. In contrast, the system with the highest
reliability, longest operating history, and highest number of installed
units is the electrostatic precipitator.
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TABLE 6-3

ECONOMIC COMPARISON OF
ALTERNATIVE TRACE METAL CONTROL STRATEGIES

Control Technology
Cost Totals(2)

Annual Percent
System and Cost For Annual Over
Qutlet Grain (1) Control Cost Per ESP Case
Loading {(gr/dscf) System($) Ton ($) Cost
ESP @ 0.025 gr/dscf 1,178,000,  2.02 --
Fabric Filtration 1,369,000. 2.34 .16

(Weorrected to 122 0,

(Z)Increase in plant costs attributed to control devices.
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In conclusion, since the environmental and economic issues are not
conclusive in determining the trace metal control technology, the selection
of control system is based on reliability issues. Based on the proven
operating record of the ESP, the control device selected as BACT for trace
metals is the electrostatic precipitator consistant with the LAER
determination for particulate matter,

6.6 SULFUR DIOXIDE AND ACID GASES

The application of a control device to remove any one of these pollutants
(502, HCY, H2504, and HF) would be effective in controiling a portion of
all of these emissions. In addition, they all play a role in forming
acidic gases in the atmosphere {either directly or through a series of
reactions). Therefore, these pollutants are addressed concurrently in the

BACT/LAER analysis.

Federal authorities have not yet established sulfur dioxide or acid gas
NSPS for MSW resource recovery facilities. Therefore a case-by-case review
is required to determine an allowable emission rate for S0, and acid gases.
The following analysis for 502 has been prepared to satisf& the impact
assessment criteria within the scope of the BACT evaluation.

Alternative Control Systems

The control alternatives that would reduce 802 and acid gas emissions
include wet scrubbers and dry scrubbers usually followed by an ESP or bag-
house., Electrostatic precipitators and baghouses alone are not SO2 {nor
acid gas) control technologies.

Dry Scrubber - Electrostatic Precipitator System

Dry scrubbing systems control 302 and acid gases through chemical
absorption and neutralization. This process is accomplished by contacting
the flue gases with a fine alkaline slurry spray., The spray can be
injected into the dry scrubber through atomizing nozzles or rotating discs.




. Typically following dry scrubbing systems an electrostatic precipitator or
fabric filter is utilized for particulate control.

A description of the dry scrubbing process follows:

e The fine droplets of either calcium or sodium based alkaline slurry
quickly dry when contacted with the furnace gases in the quench
reactor tower. The 502 and other acid gases will react with the
calcium or sodium reagent while the HZO is being evaporated, leaving

a dry powder.

e A portion of the large {particle size) reacted dry particles,
unreacted reagent, and inlet particles drop to the bottom of the dry
scrubber and are discharged for disposal.

e Smaller (particle size) reacted particles, unreacted reagent and
inlet particles exit the dry scrubber and enter the conventional
particulate control device. If a baghouse is utilized as the TSP

. control device, the unreacted reagent will be retained in the thick
dust cake on the bags. This unreacted reagent acts to further
neutralize the 502 {approximately 5 percent) as the flue gases pass
through the cake containing the reagent. An ESP will not further
affect 502 and acid gas control,

The disadvantages of a dry scrubber are as follows:
e Minimal design and operation/maintenance experience.

e Susceptibility of clogging spray nozzles and/or quench tower

wall chemical accumulation.
e Additional space requirements.

e Additional solids disposal (containing soluble salts).
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e Decrease in plume temperature reducing plume rise thereby reducing

plume dispersion.

The main advantage of a dry scrubbing system (in comparison to particulate
control devices) is the ability to efficiently remove both particulate and
gaseous (302, H2504, HF , HC1) elements from the gas stream. Other
advantages include the following:

e No visible steam plume (as with a wet scrubber) when ambient
temperature is above approximately 40° F. This temperature will vary
due to relative atmospheric humidity.

e No corrosion problems as compared to wet scrubber. Materials of
construction are normally mild carbon steel.

o Lower pressure drop as compared to wet scrubber.

Operating experience with dry scrubbing technology {with either ESP or
baghouse) is very limited. Presently the only dry scrubbing system in
municipal solid waste service in the United States is the Teller Dry
Scrubbing System, installed in 1979 at Framingham, Massachusetts. The
Framingham refuse combustion facility is a 250 TPD plant consisting of two
Volund rotary kilns; each sized at 250 TPD (100% standby capability). In
comparison, the proposed Hillsborough County facility is composed of four
units sized at 400 tpd each. These units are designed for full operation
with no standby capability. The Framingham system utilizes a baghouse for
final particulate control. After an initial extensive shakedown period,
the system has reportedly been operating for the last 2.5 years in
compliance with the Massachusetts Air Pollution Code. However, very 1ittle
data has been made available concerning the operations and maintenance

requirements and system availability of this unit.

There are a few European and Japanese resource recovery facilities which
utilize dry scrubbing systems, A consultant's recent survey of dry
scrubbing systems on MSW resource recovery facilities in Europe, conducted
for the Port Authority of NY and NJ; concluded that the dry scrubbing
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process is essentially in the experimental stage, i.e., still under
development (Dvirka, 1981). The following West German plants were visited:
Hamburg-Stellinger Moor, Oberhausen, and Duesseldorf. Two of the
installations were pilot plants, and the only fully operational plant is
Hamburg-Stellinger Moor. The Hamburg plant was built with grant money from
the West German federal government and was used for research and
development activities. The primary function of the dry scrubbing
equipment was to enhance ESP performance by cooling and humidifying the
gases. It therefore can not be considered a commercial plant. The major
problems at these installations were:

e Fouling of the reactor tower with alkaline chemicals

e Clogging and replacement of the atomizing slurry nozzles

¢ Frequent maintenance of chemical and residue handling systems
e Much higher than anticipated chemical usage

e Poor system reliability; i.e., acid gas absorption efficiencies have
not been achieved on a sustained basis.

Only the Oberhausen plant {a research pilet plant) utilized a bag house, and
the expected 1ife of the bag filters could not be addressed since the plant
did not operate consistently enough to yield reliable data. In contrast to
the European experience, Teller Environmental Systems claims to have numerous
operating installations, mostly in Japan. Limited operating data recently
made available on a few of the newer installations indicate that these plants
appear to be operating satisfactorily and meeting particulate and acid gas
emission codes. Very little is known about the operating history,
availability, and maintenance requirements of these facilities.

In summary, although recent facilities overseas appear to be operating
satisfactorily, dry scrubbing is an evolving technology which as yet has
not demonstrated commercial, long-term reliability on refuse combustion
facilities, especially large-scale systems.
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Electrostatic Precipitation - Wet Scrubber System. An alternative to the

previously described system (dry scrubber/ESP or fabric filter) is a
control technique that utilizes an ESP and wet scrubber to remove both
particulate and gaseous pollutants from the flue gas stream. In this case,
a standard ESP is installed ahead of the wet scrubber. The ESP is the
primary particulate control device. The wet scrubber subsequently removes
additional particulates as well as gaseous pollutants by absorption and
neutralization.

Many variations of scrubber design exist such as packed towers, weir
scrubbers, impingement scrubbers, crossflow scrubbers and venturi
scrubbers. For the Hillsborough County facility, packed towers with
sodium-based reagent slurries were selected for further analysis.
Lime-based systems are not recommended for wet scrubbers due to the high
likelihood of plugging and clogging of the packed tower section. A typical
packed tower would be equipped with the following internals and their

’

respective functions:

¢ Inlet spray manifold - cools the gases to adiabatic saturation
temperature, approximately 140° F, with either fresh water or
recirculated sodium-based slurry.

e Packed section - packing will distribute 1iquid sodium-based slurry
and acid gases for complete mixing and absorption and neutralization
of 502.

e Mist eliminator - removes carryover mist from reentrainment into
the exiting gas stream, Mist would contain reacted solids and
unreacted sodium reagent which could exit stack as particulate.

The disadvantages of the wet scrubber are as follows:
e Higher pressure drop as compared to the dry scrubber. A wet scrubber
for gaseous pollutant control will operate with about a 6 inch w.c.

pressure drop and a dry scrubber will operate with a 1.5 to 3.5 inch

w.C. pressure drop.
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High corrosion-resistant materials of construction are required for

the scrubber and downstream ductwork, fans and flues.

Due to gases being lowered to the adiabétic saturation temperature, a
dense steam plume from the stack will be visible, This problem can
be solved by flue gas reheat downstream of the wet scrubber, Reheat
could be accomplished through heat exchangers utilizing steam from
the plant extracted from the flue gas by a heat exchanger, or fossil
fuel-derived heat, all of which will increase operating costs.

Liquid waste discharged from the scrubber water system contains
sodium sulfite and sodium bisulfite which require oxidation before
discharge to the co-located wastewater treatment plant (WWTP). Also,
the maximum allowable concentration of total dissolved solids dis-
charged to the WWTP is 500 mg/1, which would effectively prohibit the
discharge of the scrubber water to the WWTP and a wastewater
pretreatment system would be required prior to discharge,

The advantages of the wet scrubber are as follows:

No solid discharge.

o Higher gaseous pollutant control efficiencies as compared to dry

scrubbers.

Longer operating history as compared to dry scrubbers.

Performance Comparison of Alternative Systems

The control efficiencies of the various systems for 502 and acid gases
(HC1, HF, H2504) are tabulated in Table 6-4, The data indicate that the
highest degree of control for SO2 and acid gases is achieved by the ESP/wet
scrubber system and the dry scrubber/fabric filter system respectively.
However, the BACT evaluation of the performance of alternative control
systems should be based on the control efficiency, environmental impact,

reliability, operating experience and economics of the proposed systems.
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62-9

PERFORMANCE SPECIF ICATIONS FOR ALTERNATIVE

Worst Case Stack Exit Conditions

TABLE 6-4

302 CONTROL SYSTEMS

Proposed Removal Efficiency(%)

Maximum TSP TSP SO2 HC1, HF, H2§g4
Control Alternative Flow Rate Temperature Loading
{ACFM) E°F5 (gr/dscf*)
ESP ® LAER 343,600 430 0.025 99+ 0 0
ESP and dry scrubber 299,600 290 0.025 99+ 65 80
ESP and wet scrubber 278,000 260 0.025 99+ 75 90
Dry scrubber and 289,600 290 0.025 99+ 70 92

fabric filter

* Corrected to 12% 002



The removal efficiencies for the dry scrubber/electrostatic precipitator
system {as quoted from performance data furnished by system vendors) are 65
percent for sulfur dioxide and 80 percent for acid gases, For the wet
scrubber/electrostatic precipitator system the removal efficiencies are
quoted as 75 percent for 802 and 90 percent for acid gases. The dry
scrubber/fabric filter system has removal efficiencies of 70 percent for

SO2 and 92 percent for acid gases.

Particulate outlet loadings and removal efficiencies for the 502 controtl
technologies are also listed in Table 6-4. These technologies are designed
to control particulate matter to the same outlet loading as the proposed
ESP case, 0.025 grains/dscf corrected to 12% 002.

Comparison of SO, Air Quality Impacts for the Alternative Control Technglogies

A comparative analysis of the sulfur dioxide impacts of alternative technolo-
gies is presented in Table 6-5, The estimated maximum ground level
concentrations were calculated by applying the EPA-approved ISC model.
Worst-case operating conditions were applied to define stack operating con-
ditions while design efficiencies were applied to calculate the pollutant
release rates. A comparison of projected 502 impacts with the NAAOS, PSD
significance levels, and PSD increments was made.

The facility impact on ambient 502 levels for the no 502 control options (ESP
and fabric filter) is predicted to be insignificant for the annual
concentration impact and slight for the 24 hour concentration jmpacts. The
baseline control option (ESP case) results in a maximum annual incremental
ground level concentration of 0.86 ug/m3 and a 24 hour impact of 17.3 ug/m3.
These values correspond to 1.4 and 6.7 percent of the FAAQS for 502.
Additionally, they consume approximately 4.3 and 19.0 percent of the total
PSD increments. The annual SO2 impact from the ESP control option is below
the PSD significance level of 1.0 ug/m3. The 24-hour 802 impact from this
control option is 17.3 ug/m3. This is above the significance level of 5.0
ug/m3 but it indicates a slight impact, since it is only 6.7 percent of the
FAAQS for 502. The SO2
also below the annual PSD significance levels.

impacts for the dry and wet scrubber alternatives are

6-30




i£-9

Control Alternative

ESP @ LAER
ESP-dry scrubber
ESP-wet scrubber

Dry scrubber - fabric filters

**Annual

FAAQS = 60 ug/m3
Increment = 20 ug/m3
Significance

Level = 1 ug/m3

TABLE &-5

COMPARAT IVE .ANALYSIS OF ALTERNATIVE 502 CONTROL TECHNOLOGIES

ON ANNUAL AND 24-HOUR SULFUR DIOXIDE CONCENTRATIONS

Annual Concentrations

24-Hour Concentration

FAAQS = 260 ug/m°
Increment = 91 ug/m3
Significance

Level = § ug/m3

Estimated Percent of Percent of Estimated Percent of Percent of
Maximum Impact FAAQS*> PSD Increment** Maximum Impact FAAQS*** PSD Increment**+*
{ug/m>) (%) {%) (99/m3) (%) (%)
0.86 1.4 4.3 17.3 6.7 19.0
0.51 0.9 2.6 8.2 3.2 9.0
0,42 0.7 2.1 6.4 2.5 7.0
0.43 0.7 2.2 1.0 2.7 7.7
***24-Hour



As stated previously, the 502 control technologies are designed to control
particulate matter to the same degree as the ESP at 0.025 grains/dscf. The
particulate air quality impacts for the 302 contral technologies are
presented in Table 6-6. For all dry and wet scrubber cases the annual and
24-hour particulate concentration levels were slightly greater than the
concentrations for the proposed ESP case. Higher particulate air quality
impacts result from the scrubbing alternatives, because the stack gases for
these alternatives had a lower temperature and less buoyancy and hence
dispersion would be less. This is a negative factor when considering these
devices for application to this project because the area is designated as
non-attainment for TSP. Therefore, TSP impacts should be reduced. However,
for the dry and wet scrubbing alternatives the particulate impacts for the
annual and 24-hour concentrations would be less than the PSD significance
Tevels indicating an insignificant impact. Thus, for all control
alternatives the impact on the annual and 24 hour particulate concentrations
would be insignificant or negligible.

In addition, the proposed facility will satisfy an energy demand that would
otherwise have to be satisfied by some other power generating facility.
Typically, fossil fuels for large, central, power-generating stations
contain 0.5 to over 2 percent sulfur content, whereas the sulfur content of
the refuse burned at the proposed resource recovery facility is about 0.12
percent (CDM, 1984), Thus, the proposed resource recovery facility will
burn a fuel containing 40 to 70 percent less sulfur than typical fossil
fuel fired generating facilities. Therefore it is apparent that burning
refuse to produce energy is an environmental benefit with respect to SO2
emissions, in comparison to burning fossil fuels with 0.5 to over Z percent

sul fur content.

Comparison of Acid Gas Impacts For the Alternative Control Options

As was true with mercury and beryllium, no ambient air quality standards
exist for acid gases emitted by the facility. Therefore, the NYSDEC
guidelines for estimating Acceptable Ambient Levels (AAL's) were used to
evaluate estimated air quality impacts from acid gases. The NYSDEC
approach provides a conservative framework for assessing the potential
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Control Alternative

ESP @ LAER (0,025 gr/dscf)

ESP and dry scrubber
@ LAER

ESP and wet scrubber
@ LAER

Dry scrubber and fabric
filter @ LAER

*Annual

FAAQS = 60 ug/m3
19 ug/m3
Significance level =

Increment =
1 ug/m3

TABLE 6-6
PROJECTED PARTICULATE CONCENTRATIONS FOR ALTERNATIVE SO
CONTROL TECHNOLOGIES AS COMPARED TO FAAQS AND PSD lNCREHEﬁTS

Annual Concentrations 24-Hour Concentration

Estimated Percent of Percent of Estimated Percent of Percent of
Max imum gmpact FAAQS* PSD Increment* Max i mum gmpact FAAQS** PSD Increment**

(ug/m~) (%) {%) (ug/m”) x) (%)

0.17 0.3 0.9 3.4 2.2 9.1

0.28 0.5 1.5 4.5 3.0 12.1

0.32 0.5 0.7 4.9 3.3 13.3

0.28 0.5 0.5 4.5 3.0 12.1

**24-Hour

FAAQS = 150 ug/m3
Increment = 37 ug/m3

Significance level = 5 ug/m3



public health impacts associated with an increase in toxic afir contaminants

and the appropriate application of control equipment.

Hydrogen Chloride. The New York State Department of Environmental
Conservation and Department of Health has classified toxic air contaminants
based on their degree of risk to human health. HC1 is classified as a low

toxicity air contaminant, This classification refers to contaminants that
are known irritants and have not shown any confirmed carcinogenicity in
animal tests. Based on the NYSDEC classification, an acceptable ambient
level (annual concentration) is calculated for HC1 by dividing the
Threshold Limit Value/Time Weighted Average for HC1 by 50. The Threshold
Limit Value (ACGIH, 1980) for HC1 is 7000 ug/m3, thus the acceptable
ambient level is 140 ug/m3.

The maximum increase in the ambient annual HC1 concentration from the
control alternative yielding the worst case impact is 1.42 ug/m3 which is
well below the acceptable ambient level {only about 1.0 percent of the
AAL). This increase does not take into consideration existing background
concentrations of HCl. No measured data exist on the background
concentrations in the study area but due to the limited number of sources
of HCT it is unlikely that it is much greater than the source
concentration. Together the source and background concentration should be

well below the 140 ug/m3 guideline.

Sulfuric Acid Mist. H,50, is also classified as a low toxicity air conta-
minant by NYSDEC. Although no AAL has been developed for HZSOa’ a TLV of
1000 ug/m has been established. Using technigues suggested by NYSDEC an
AAL can be calculated for comparison of impacts. To provide for a
conservative analysis, the TLV was divided by 300 instead of 50 to develop
the AAL of 3.33 ug/m3. The conservatism lies in the fact that for Tow
toxicity pollutants a factor of 50 applies, not 300. The maximum net
increase in the ambient H2304 concentration from the control a1ternat1v9
yielding the worst-case annual impact (ESP case) is 0.027 ug/m which is
well below AAL, about 0.8 percent of the level. No data on stoa
background levels exist but due to the limited number of sources of H,S50,,
it is believed that ambient levels are extremely low. With the additional

h-34




impact from the worst case control option, it is expected that future
levels will remain well within the guideline value.

Hydrogen Fluorides. Fluorine does not occur free in nature due to its
extreme activity. No NAAQS have been developed for fluorides, but New York
State has established a state fluoride ambient standard of 2.85 ug/m3
averaged over a 24 hour period. The projected hydrogen fluoride impact
from the facility utilizing the control alternative yielding the maximum
impacts is predicted to be 0.41 ug/m3 for a 24-hour averaging. This is
well below the fluoride standard of 2.85 ug/m3. Although no fluoride
background concentration exists, it is believed that due to the tow levels
of hydrogen fluoride projected and the limited number of sources of
fluoride emissions to the atmosphere, the fluoride standard will not be

exceeded.

Comparison of Environmental, Economic_and Reliability Issues For SO, and
Acid Gas Control Technologies

As shown in Table 6-5, the emissions of 302 and acid gases are greatly
affected by the selection of the control alternative. But, as described
previously, the impacts of SO2 are expected to have a slight to insignifi-
cant impact on air quality. In addition to emitting less 502 per energy
unit input than fossil fuel facilities, the facility will generate elec-
tricity thereby satisfying a demand that would have had to be generated at
some other facility, which in all probability would result in a net
increase in 502 emissions in the region {albeit small). Therefore BACT for
SO2 and H2504 with respect to environmental criteria is to burn refuse as
the boiler feed fuel which contains low guantities of sulfur (on the
average 0.1% S). Also, the facility design will also provide space for
possible future retrofit of acid gas controls, if their use becomes

necessary due to changes in regulations.

In comparison with NYSDEC Acceptable Ambient Levels of pollutants, it has
been determined that the acid gas emissions {from hydrogen fluoride,
sulfuric acid, and hydrochloric acid) are not significant. Therefore,
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there does not appear to be sufficient justification to control 502 and
acid gases from an environmental or health effects point of view,

The cost totals for all SO2 and acid gas control alternatives are tabulated
in Table 6-7. The data presented include the total annual cost for each
control system, the annual cost per ton of solid waste processed, and the
percent of the alternative's cost over the proposed ESP case at 0.025
gr/dscf. The annual cost per ton is meaningful in that it represents the
relative increase in cost per ton of refuse disposed of at the facility
directly attributable to the addition of control equipment. For the
proposed ESP case (no 502 control)} $2.02 will be added to the tipping fee
for air pollution control. For SO2 control between 35.41 {for dry
scrubber/ESP) and $7.42 (wet scrubber/ESP) would be added to the tipping
fee. The wet and dry scrubber system costs are 1.7 to 2.7 times greater
than the cost of the ESP alone, and although considerable control of SO2
and acid gases would be achieved with these systems, the environmental and
health benefits (in terms of impact on ambient air quality) are not
significant enough to warrant the much higher annual costs. As noted in
the 502 air quality impact section, tge ESP case would result in an
insignificant impact on the annual SO~ concentration and a slight impact on
the 24-hour 502 concentration levels.

0'Connell, et al., (1982), arrived at a similar conclusion in their study
of emissions and control technologies for modern municipal resource
recovery facilities. They concluded that while scrubbing systems can be
considered for LAER, high operating costs "will probably preclude them from
being established as BACT." Therefore, dry or wet scrubbing systems were
not considered cost-effective control strategies in light of the high
capital and operating costs limited reliability performance data, and the
minimal health and environmental benefits derived for most sources.

Concerning reliability, the lack of operating data on these systems has
already been noted, 0'Connell, et al., (1982); made a similar asessment
.stating that although these scrubbers appear to have demonstrated control
of 502 and HC1 in practice, no performance test data of adequate quality to
meet EPA standards has been found to verify their performance. In addi-
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TABLE 6-7

ECONOMIC COMPARISON OF ALTERNATIVE 502 AND ACID GAS
CONTROL STRATEGIES

Control Technology
Cost Totals(2)

@ 0.025

Annual Percent
System and Cost For | Annual Over
Qutlet Grain (1) Control Cost Per | Base Case

Loading (gr/dscf) System{$) | Ton ($) Cost
ESP @ LAER 0,025 1,178,000, 2.02 -
Dry Scrubber & ESP 3,159,000.1 5.41 168.

8 0.025
Wet Scrubber &

ESP @ 0.025 4,389,000.[ 7.52 272,
Dry Scrubber &
Fabric Filtration 3,339,000.| 5.72 183,

(l)Corrected to 12% CO
(2)

2-
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tion. Although manufacturers claim to have numerous installations,
worldwide, only three dry scrubbing systems have been in operation over ftwo
years. Thus, the reliability of these systems, particularly the ability to
perform at the proposed removal efficiencies {as stated in Table 6-4) for
the 20-year design life is still questionable.

Based on the environmental, economic, and reliability issues presented
above, BACT for 802 and the acid gases is the electrostatic precipitator.
In other words no additional control is required for 502 and acid gases.

6.7 SUPPLEMENTAL ECONOMIC DATA

This section explains the basis of the economic analysis which was used to
evaluate the cost-effectiveness of each control technology. The economic
data and 0&M requirements for the proposed control technologies were
supplied by reputable equipment suppliers. Using good engineering judg-
ment , CDOM selected those data which most accurately represent the true
capital and O&M costs for each control alternative. In order to be
consistant in deriving unit costs, the continuous design rated capacity was
used, This approach allows the itnercomparison of relative differences on

the same basis.

Capital and Operations/Maintenance (0&M) costs for the alternative control
systems are presented in Table 6-8. C(apital costs were pbtained from
manufacturers of air pollution control systems and include shipping and
installation. The least expensive system is the fabric filter (at 0.025
gr/dscf) at $3,694,000, while the most expensive is the dry scrubber/fabric
filtration alternative at $12,887,000, Capital costs were annualized
assuming a 20-year plant life and bond interest rate of 12.5% {capital
recovery factor = 0.13810).

Operations and Maintenance costs include the following components: power,
labor, materials and supplies, chemicals, waste disposal, and special
costs. O0&M costs are based on plant operation 24 hours/day, 365 days/year.
Total power use for each control alternative is presented and contains an
adjustment for additional I.D. fan horsepower to account for the pressure
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6£-9

CAPITAL AND OPERATIONS/MAINTEMANCE COSTS FOR ALTERNATIVE CONTROL STRATEGIES

TABLE 6-8

CAPITAL COSTS (1IN
THOUSAMD OF §}

POWER REQUIREMENTS AND ANKUAL OBM COSTS (IN THOUSANDS OF §)

System and (2}
Outlet Grain Annualized (3) (4) (5) (6) (M Total
Loadin?(i? Capital Capital Power | Power Labor Materials Chemical Waste Special Total Annual
gr/dsc Cost Cost {KW) Cost Cost & Supplies Cost Disposal Costs 0&M Costs Cost
ESP @ 0,025 4,500, 622. 790. 540, 37. 90, o. 152, a. 819. 1,441,
Fabric
Filter (8)
@ 0.025 3,694 510. 218. 152. 353, 112, 0. 152, 166, 935, 1,445,
Dry Scrubber
§ ESP @
0.025 12,831. 1,772. 1397, 980, 160. 336. 214. 187, 0. 1,877 3,649,
ESP @ 0.025
& Wet (9)
Scrubber 7,810 1,079, 1,751, | 1,228. 160. 189, 242. 503. 1,602, 3,924, 5,003,
Dry Scrubber
& Fabric (10
Filter @ 0.025 | 12,887, 1,780 1,175 824. 242. 398, 242, 187. 78. 1,971 3,751,
NOTES
(1) Corrected to 123 CO,,.
{2) Annualized capital fosts assume 20 year plant life and interest rate equals 12.5%, (capital recovery factor = 0.13810).
(3) Power costs assume plant operation 24 hr/day, 365 days/year. Power cost = $0.08/kwHr,
(4) Labor costs assume base labor rate equals $25,000/yr, fringe benefits @ 25%, 4 shifts.
{5) Materials and supplies were taken as 2% of capital cost for ESP cases and 3% of capital cost for all other cases,
{6) Chemical costs assume lime @ $90/ton and sodium carbonate @ $120/ton.
{7} Fee for hauling and disposal of flyash at landfill is $20/ton and sewer use fee equals $0.50/1000 gal.
8) Bag replacement: 10% during 1st year and 100% at end of 2nd year, 3$40/bag, approximately 1500 bags/bag house,
9) Steam used for stack gas reheat: valued at $7,00/1000 ib, steam. This steam would have been used to produce power if stack gas reheat was
not required.
(10) Bag replacement: about 50% of bag replacement cost for fabric filter case due to upstream dry scrubbing system which extends bag life.




drop through the control device, Forfeited power costs were based on an

estimated rate of 3$0.04 per kilowatt-hour.

Labor costs include manpower for normal operations and for scheduled and
unscheduled maintenance. Of all the systems considered, the ESP is
probably the most highly automated. The wet and dry scrubbing systems
require a moderate degree of operator attention, mostly to assist with the
chemical feed systems. The high lahor cost for the fabric filter
alternatives was due to maintenance labor for bag replacement, considering
that every two years all the bags {approximately 6000 bags) would have to
be replaced. Labor costs were based on a base rate of $25,000/year, fringe
benefits at 25 percent, and 4 working shifts.

Materials and supply costs were calculated at 2 percent of the installed
capital cost for the ESP cases and 3 percent for all other systems. This
difference is due principally to the relative simplicity of the ESP
compared to the other systems and the fact that there is a better data base
for ESPs on solid waste combustion facilities than the other systems consi-
dered, Operational reliability for the other systems was judged to be not
as great as for the ESP cases.

Based on system manufacturers' recommendations, chemical costs for the wet
and dry scrubbing systems were based on use of lime (at $90/ton) and sodium
carbonate (at $120/ton) {rather than caustic-NaOH). Lime and sodium
carbonate is far less expensive than NaOH. For an equivalent amount

neytralizing capacity, lime has only one tenth the cost of NaQH.

Waste disposal costs for hauling and landfilling of the flyash {particles
captured by the air pollution control device) are recorded for each alter-
netive. A hauling and disposal zn¢t for Hillsborough County of $20.00/ton
vas used in this analysis. For the ESP/wet scrubber alternative, the waste
disposal cost also includes the sewer use fee associated with discharging
approximately 1.7 million gallons per day of scrubber water (laden with
sodium chloride and sodium sulfate salts) to the co-located WWTP. A sewer
use fee of $0.50/1000 galions was used,
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Special costs included the cost of bag replacement for the fabric filter
alternatives. For the case with the fabric filter as the sole control
device, bag replacement was estimated to be 10 percent in the first year and
100 percent at the end of the second year. Cost of the filter bags was
$40/bag, and each baghouse contained approximately 1500 bags. For the dry
scrubber/fabric filter case, bag replacement was estimated to be about 60%
less frequent due to the beneficial effect of the upstream dry scrubber which
would reduce the particulate loading and also the flue gas temperature.

Also under special costs, the ESP/wet scrubber alternative includes the
energy cost for reheating the scrubber stack gas. The stack gas temperature
exiting the scrubber would be low (approximately 140°F), and saturated with
moisture, causing a large, white plume to be visible under certain meteoro-
logical conditions, Such a plume would be aesthetically undesirable. To
alleviate this problem, a steam-to-gas heat exchanger would be used to reheat
the scrubber exhaust gas to 260°F, This reduces condensation of moisture in
the stack and decreases the frequency of plume visibility. The steam would
be supplied by the refuse boiler, and therefore less steam would be available
for power production. Approximately 7 percent of the total steam produced
would be required for stack gas reheat. The value of the forfeited steam was
assumed to be $7/1000 pounds of steam, a conservative low value.

Total annual costs for each alternative, presented in Table 6-8, were
utilized in the BACT evaluations for each pollutant in the preceding
sections.

6.8 THE PROPOSED BACT/LAER CONTROL TECHNOLOGY

The preceding sections have outlined on a pollutant-by-pollutant basis the
various control technologies applicable for controliing air pollutant

emissions from the proposed facility. Each has been evaluated on the basis
of environmental, economic, and interrelated issues such as reliability and

feasibility.
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The recommended BACT for trace metals. SOzhand acid gases indicate that

the ESP alternative would best satisfy the energy, economic and
environmental criteria important in this application. Furthermore, the
proposed control technology designed to meet LAER for particulate matter is
an ESP at 0.025 gr/dscf @ 12% COZ' Thus, the control technology selected
to meet LAER for particulates is compatible with the BACT for all
applicable criteria pollutants, trace metals, and acid gases. Thus, the
electrostatic precipitator with the ability to 1imit particulate emissions
to 0.025 gr/dscf @ 12% COZ’ should be considered as LAER for particulate
matter and, along with other design specifications. BACT for the other
criteria pollutants for the proposed facility. The proposed LAER and BACT
emission rates for all applicable pollutants appear to be well within other
recent LAER and BACT determinations made for similar facilities listed in
Table 6-2,
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AIR QUALITY ANALYSIS



7.0 AIR QUALITY ANALYSIS

An air quality analysis was conducted to evaluate the impact of the pro-
posed emissions on ambient air quality in Hillsborough County. This analy-
sis estimates the ambient concentrations of the quantifiable PSD pollutants
and HC1. Each step of the modeling analysis was discussed with and ap-
proved by the Florida DER.

7.1 TECHNICAL APPROACH

The air quality impacts resulting from operation of the facility were esti-
mated using EPA and DER approved and recommended mathematical dispersion
models. Air quality modeling is an analytical tool used to predict ambient
pollutant concentrations resulting from pollutant emission rates. Poliut-
ants produced by the proposed resource recovery facility are emitted from
the facility's stack at certain rates and concentrations. The pollutant
concentration is a measure of how much of a given pollutant is contained in
a unit volume (parcel) of exahust gas which is discharged from the stack.
The pollutants emitted from the stack become mixed with the atmospheric
flow and are transported downwind. The turbulent air motions dilute the
parcel of polluted air with the surrounding air such that the concentration
at ground level is substantially less than when it exitted the stack.
Dispersion models estimate ground level concentrations at specific
locations by mathematically simulating the dilution of the polluted air
parcels between the source at specified locations (receptors). The rate at
which dilution takes place depends on various meteorological factors, such
as wind speed and direction, atmospheric stability, the mixing height, and
other physical factors, such as topography and nearby building structures.

Model Selection

The Industrial Source Complex (ISC) model was selected to estimate ground-
level concentrations from the proposed facility and other major sources
within Hillsborough County. The ISC model is a steady-state Gaussian plume
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model which was developed and approved by EPA for simulating dispersion
from various air poliution sources. The ISC model can simulate terrain,
building downwash associated with stacks below GEP, and transitional plume
rise for separately located sources in either urban or rural environments,
Each of these factors are important in simulating dispersion of pollutants
from the proposed Hillsborough County facility. ISC was selected
principally for its ability to simulate aerodynamic downwash and handle
mulitiple separately located sources.

Meteorology

Meteorological input to the model consists of surface and upper air data
recorded at Tampa International Airport for 1970 to 1974. The surface data
are composed of hourly values for wind speed, wind direction, temperature,
and atmospheric stability. Atmospheric stability is a measure of the
atmosphere's ability to promote or supress mixing. The upper air data are
derived from vertical temperature profiles which are measured twice daily.
From these temperature profiles hourly mixing heights are obtained using a
method outlined by Holtzworth (1972). The mixing height is the depth of
the atmospheric layer, measured from the surface upward to the first
inversion, through which vertical mixing of stack emissions takes place.

Rural dispersion coefficients were used to simulate the dispersion environ-
ment characteristic of the site area using the land-use technique developed
by AVER (1978) as recommended by EPA (1981).

A complete discussion regarding the suitability of the Tampa International
Airport data can be found in the Power Plant Siting Application Section
2.3.7.1. Seasonal/Diurnal wind roses and stability/wind frequency distri-
bution tables which complement this discussion are found in Exhibit B of
this PSD. Hourly meteorological data associated with the peak concentra-
tions are also presented in this section.



Source Data

The resource recovery facility will consist of four boilers each capable of
firing 400 tons per day (tpd) of reference solid waste. The boilers will
typically not be run above 100% of the maximum continuous rate (MCR) but
operation at 110% of the MCR caused the greatest air quality impacts and
was, therefore, used throughout the air quality analysis (See Section 3.0).
The stack parameters and flue gas conditions for the "worst-case" boiler
operating condition are presented in Table 7-1. The flue gases from each
boiler will be vented to a separate flue; the four flues will be encased in
a common stack, Pollutant emission rates quantified in Section 4.0 were
used to estimate projected pollutant impacts. Emissions data are based on
using an electrostatic precipitator (ESP) designed to meet an outlet par-
ticulate loading of 0.025 gr/dscf, corrected to 12% COZ'

A major consideration in the modeling analysis of an air pollution source
is the potential for aerodynamic downwash to occur. Aerodynamic downwash
results in enhanced ground-level concentrations caused by pollutants
emitted from the stack being caught in air passing over and around building
structures, The region of disturbed air flow is known as the cavity zone
or turbulent wake, The size of the cavity/wake region depends on the geo-
metry of the facility structures and the relative wind direction. Pollu-
tants emitted from the facility's stack upwind of a building can be en-
trained into the cavity/wake region, if the stack hefght is low, relative
to the building height, or the momentum of the flue gases is insufficient
to escape the turbulent zone. When aerodynamic down wash occurs, the pol-
lutants are rapidly mixed within the cavity/wake region and brought down to
ground-level much quicker than without the influence of building downwash.

Based on the dimensions of this facility, the Good Engineering Practice
(GEP) stack height is 106.8 m. Because the proposed stack height (67.0 m)
is less than GEP, a downwash analysis was performed with the ISC model. As
indicated by the modeling results, utilizing a stack height lower than GEP
produces acceptable air quality impacts. A discussion of the GEP stack
height analysis is contained in Section 3.3 and in Appendix 10.16.
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TABLE 7-1

STACK PARAMETERS USED IN REFINED MODEL ANALYSIS

Base Elevation 12.1 meters
Stack Height 67.0 meters
Effective Stack Diameter 3.5 meters
Exit Velocity* 16.82 m/s
Exhaust Temperature* ’ 494°x
Building Height 42.7 meters
Building Width 51.5 meters
Building Length 22.9 meters
Max imum Projected Width 56.4 meters
Equivalent Length/Width 49.9 meters

*Based on the worst-case boiler operating condition as defined in
screening analysis.
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7.2 MODELING APPROACH

The modeling analysis was conducted in three phases; screening analysis,
refined modeling, and additional impact analysis. Each phase of the
modeling was discussed with and approved by DER. Details of the screening
analysis are discussed in Exhibit A. The refined modeling and additional
impact analysis are discussed in Exhibit C. A synopsis of each modeling
phase is contained below.

Screening Analysis

The screening analysis was conducted to identify the worst-case boiler op-
erating condition, identify those poilutants with a potential for signifi-
cant impact, and establish receptor locations for the refined modeling.

The screening modeling runs were made using the ISC dispersion model and 26
worst-case meterological conditions recommended for use by EPA (1977). As
previously stated, the 110% boiler load condition yielded the greatest air
quality impact. This corresponds to a 440 tpd throughput per boiler of
4000 Btu/1b solid waste. Pollutants with annual averaging times were not
evaluated since no scaling factor has been generally accepted which relates
l-hour concentrations to annual concentrations. Of those pollutants with
shorter averaging times, SO2 showed a potential for significant impact. The
maximum short-term impact occured at 400m. Thus a grid with receptors lo-
cated at 129m (closest property boundary), 200m, 300m, 400m, 500m, 600m and
every kilometer from 1 to 10 km along radials located every 10° beginning
at 10% of north was used for the refined analysis.

Refined Modeling

Using the information developed. during the screening analysis, refined
{hour-by-hour) modeling was performed using the ISC dispersion model and &
years (1970 to 1974) of Tampa International Airport meterological data.
The modeling was conducted using unit emissions (1 gram per second) and
scaling the output from the model according to the magnitude of the emis-
sion rate for each pollutant (Table 7-2). These results were evaluated to
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TABLE 7-2
EMISSION RATES FOR THE PROPOSED FACILITY

Emission Rates*

Pollutant #/ton 9/s
Total Suspended Particulates 0.48 4.46
Sulfur Dioxide 2.5 23.1
Carbon Monoxide 1.8 16.6
Nitrogen Oxides 3.0 27.7
Lead 0.048 0.444
Mercurgy 5.2 x 1073 0.048
Sulfuric Acid Mist 7.68 x 107° 0.710
Beryl1ium 1.31 x 1072 1.21 x 1074
Fluorides 0.06 0.554
Non-Methane Hydrocarbons 0.2 1.85
Total Reduced Sulfur neq. neg.
Reduced Suifur Compounds neg. neg.
Vinyl Chloride neg. neg.
Asbestos neg. negz
Hydrogen Chloride 4.0 37.9

*Emission rates based on a throughput equal to 110% of design capacity.



identify those pollutants which had an impact greater than the significance
level and define the significant impact area of those pollutants. The sig-
nificant impact area (SIA) is then defined as a circular area whose radius
is equal to the greatest distance to which the refined modeling shows the
facility's emissions will have a significant impact. The modeling results
showed that the 3-hour and 24-hour 502 concentrations were above the DER
and EPA significance levels., Therefore additional detailed modeling of the
background source emissions for assessing PSD increment consumption and
compliance with ambient standards is required for these pollutant averaging
periods, For all other pollutants and averaging periods the predicted con-
centrations will be added to the background levels and then compared to the
corresponding FAAQS. The short-term (averaging period of 24-hour or less)
NAAQS and PSD increments can be exceeded at each receptor once per calendar
year, That is, the highest predicted short-term concentration at each re-
ceptor is not used to determine if the proposed source is in compliance
with the standards. Rather, the highest of the second-highest short-term
concentrations over all the receptors predicted for a calendar year is used
to determine compliance. The predicted highest annual concentrations must
be below the standards/increments at all receptors for each year.

Additional Source Analysis

Since the highest 3-hour and 24-hour 302 concentrations exceed the corres-
ponding significance level, a more detailed evaluation for these time per-
iods is required to assess the 502 impacts. This additional anmalysis in-
cluded the modeling of existing sources which have a significant 502 impact
with the facility's SIA as defined for the 3-hour and 24-hour averaging
period. The full five years of hourly meteorological data was modeled
using two separate receptor grids, one corresponding to the 3-hour 302 SIA
which estends radially outward to 0.5 km, and the other grid corresponding
to those additional receptors needed to define the 24-hour 502 SIA which
estends outward to 0.9 km.

The existing 502 source inventory used in this analysis is listed in Table
€-3. The existing background 502 sources were broken into two separate
source groupings. They include:
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¢ sources that were previously permitted under the PSD provisions
(i.e., increment consuming sources}, and

® other existing major sources that could potentially significantly
impact the proposed SO2 SIA for the facility (these sources do not
consume any SO, increment).

The SO2 impacts of these two source groupings were quantified and added to
the measured SO2 levels to establish the combined or enhanced background
SO2 concentrations for the 3-hour and 24-hour averaging times. Adding mod-
eled impacts of existing sources to the monitored data results in a "double
counting" in that the sources already contribute to the ambient leveils.

The conservativeness of this NAAQS/FAAQS compliance analysis is increased
by adding the modeled results of the two separate source groups to the mea-
sured background levels without regard to the location or time (period, day
or year) that the impact occurred,

7.3 AIR QUALITY MONITORING DATA

Among other activites, the Hillsborough County Environmental Protection
Commission (HCEPC) is responsible for monitoring ambient air quality within
the county, HCEPC operates 65 monitoring stations and receives information
from other private monitoring stations totaling an air quality network of
83 stations, many of which monitor for more than one pollutant. A complete
set of Standard Operating Procedures govern all aspects of the monitoring
activities including installation, calibration, collection, and validation.
A quality assurance program which governs the network operation is con-
tained in HCEPC's "Air Monitoring Quality Assurance Plan", is published in
Environmental Quality, and meets the PSD Quality Assurance requirements
where applicable., The monitor located nearest the site for each of the
criteria pollutants is listed in Table 7-3. Additional, HCEPC monitoring
data is listed in Table D-2.

The 502 monitor at the HCEPC office, Tocated 9.9 km from the facility, is
the closest continuous SO2 monitor to the proposed site., Two 502 monitors
using bubblers are located 8.9 km and 6.6 km from the site, and operate
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TABLE 7-3

Ambient Criteria Pollutant Concentrations
in the Vicinity of the Proposed Facility

Location with
Respect to the

Proposed Facility 1983
Direction Distance Averaging Concentration Concentration
Pollutant Monitor Station No. (Degrees) (km) Period Category (uq/m3)
502* HCEPC 4360-052 (120} 278° 9.9 3-hour Second-High 493
24-hour Second- High 86
Annual Highest 16
NO, HCEPC 4360-052 (120) 278° 9.9 Annual Highest 35
co HCEPC 4360-052 {120) 278° 9.9 1-hour Second -High 12,600
8-hour Second -High 5,700
TSP** Orient Rd. 1800-082 (82) 285° 3.3 24-hour Second -High 115
’ Annual Highest 54
04** Davis Istand  4360-035 (63) 259° 1.5 1-hour 2nd Daily High 281
Pb Orient Rd. 1800-082 (82) 285° 3.3 Calendar Highest 0.8
Nuarter

*Two 50p monitors using bubblers are located closer to the facility and associated impact area.
However, since these monitors only operate every sixth day, the continuous monitoring results
should be more reliable. Additionally, the concentrations obtained at the bubbler sites were
less than those recorded at the continuous monitoring site located at the Hillsborough County
EPC offices.

**Designated as non-attainment



every sixth day. Although the measured concentrations are lower, the data
recorded at the continuous monitor located at the HCEPC offices are consid-
ered to be more reliable, Therefore, the monitoring concentrations
recorded at the HCEPC continuous monitor is considered at least as high as
concentrations expected at the site and will be used to establish
background concentrations.

The NOx and CO monitors at the HCEPC office are the closest continuous NOx
and CO monitors to the proposed site. Auto emissions associated with large
urban areas are the major contributors to the ambient concentrations of
these pollutants. Since the HCEPC office is located within the City of
Tampa, the concentrations of NOX and CO monitored here are expected to be
at least as great as those found at the proposed site.

The proposed site is located in a non-attainment area for TSP and 03. The
03 monitor at Davis Island clearly shows ambient concentrations in excess
of the standard. The TSP monitor at Orient Road, however, shows concentra-
tions less than the standard. There are a couple of reasons for this.
There are about twenty TSP monitors within the non-attainment area; of
these, two recorded a 24-hour TSP concentration in excess of the FAAQS in
1983. One is credited with exceeding the annual and 24-hour standards by
having the annual and second-highest 24-hour concentrations greater than
corresponding FAAQS, While having 18 of 20 monitors showing ambient con-
centrations better than the FAAQS is good, two years of violation-free
monitoring is required before an area can be reclassified from non-attain-
ment to attainment. Thus the Orient Rd. monitor for TSP is considered
representative for the site even though the area is classified non-attain-
ment and the monitor shows ambient concentrations less than the standard.

The Orient Road site is also the location for the nearest lead monitor,
This site was initially chosen by HCEPC to monitor an existing source of
industrial lead emissions. Llead concentrations at Orient Road are the
second highest in Hillsborough County. Since the Orient Road monitor is
already placed to monitor high lead concentrations, ambient concentrations
monitored at the proposed site are expected to be lower.




7.4 RESULTS OF THE MODELING ANALYSIS FOR THE CRITERIA POLLUTANTS

The results of the refined analysis indicate that the 3-hour and 24-hour
502 concentrations are above the significance levels previously defined in
Table 2-5. The maximum 3-hour SO2 concentration of 37.4 ug/m3 and the max-
imum 24-hour 502 concentration of 17.3 ug/m3 are compared to the signifi-
cance limits of 25 ug/m3 and 5 ug/m3 respectively., The SIA is defined as a
circular area whose radius is equal to the greatest distance to which the
facility's emissions will have a significant impact. The 3-hour SO2 SIA
extends 0.5 km from the site (Figure 7-1). The 24-hour 302 SIA extends 0.9
km from the site (Fiqure 7-2).

The annual NO2 concentration of 1.04 mg/m3 exceeds the significance level
at only one receptor location and only for one of the five modeled years.
This Tevel would not have been exceeded if annual average emissions and
operating conditions had been used instead of maximum hourly conditions to
estimate annual average concentrations. Furthermore, it was conservatively
assumed in the analysis that all NOx emitted by the facility was emitted as
N02. EPA stated that the initial concentration of NO2 may be adjusted if
adequate data are available to account for the expected rate of conversion
(45 Fed. Reg. 31311, May 13, 1980). If either of these methods were
adopted, the resulting ground-level NO2 concentrations would be below the
significance level, DER has agreed that an additional impact analysis is
not required for NOZ‘ (see Figure 7-3}.

PSD Increment Consumption Analysis

The PSD baseline date was triggered in December 1977 by the TECO Big Bend
power plant. PSD increment must be shared between this and any other

source permitted since that date. Other increment consuming sources in-
clude the McKay Bay and Pinellas County Resource Recovery facilities. Since
the site is located in a TSP non-attainment area, particulate emissions are
evaluated under the Non-attainment Area New Source Review provisions and

not PSD. Thus, no TSP increment consumption analysis was conducted. The
results of the 502 increment consumption analysis are presented in Table
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7-4, Since the proposed resource recovery facility will have a significant
impact for the 3-hour and 24-hour 502 averaging periods, increment consum-
ing sources are included in the increment analysis. The combined impact of
the previously permitted PSD sources consume 47% of the 3-hour SO2
62.9% of the 24-hour 502 increment. The proposed facility will consume
6.1% of the 3-hour SO2 increment and 18.6% of the remaining 24-hour SO
increment. The annual 502 impact is less than the significance level,
therefore no increment analysis is required.

and

2

FAAQS Compliance Analysis

A demonstration of compliance with the FAAQS is required only for those
criteria pollutants that have a significant impact, i.e., for 3-hour and
24-hour 502. For the sake of completeness, measured background concentra-
tions have been added to the highest, second-highest short-term and highest
annual predicted facility impacts for the other criteria pollutant/averag-
ing periods to estimate total ambient concentrations. The results of the
FAAQS analysis are presented in Table 7-4,

Compliance for the 3-hour 502 and 24-hour 502 averaging periods was demon-
strated by adding the highest, second-highest predicted SO2 concentrations
to the combined background concentrations, The combined background con-
centration used in this analysis is the sum of three separate components:

o measured ambient background 502 Tevels,

¢ predicted background SO2 levels from PSD sources, and

e predicted background SO2 levels from other existing major sources
{excluding PSD sources),

The results of this analysis indicates compliance with NAAQS and FAAQS for
all PSD pollutants over all averaging periods. For all the poliutants
subject to PSD, the major contributor to ambient air quality was the
combined background concentration.
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Pollutant

Sulfur
Dioxide

Carbon

Monoxide

Nitrogen
Oxide

Lead

TABLE 7-4
PSD AND FAAQS COMPLIANCE DEMONSTRATION

Other

Averaging Proposed % of PSD Major Monitored
Period* Impac§ FAAQS Sources Sources Backgrgund

(ug/m~}) (%) {ug/m”) {ug/m”) (ug/m”)
3-hour 31.4 (2.4) 233.5 3715.2 493
24-hour 16.9 (6.5) 57.2 81.6 86
Annual 0.9 (1.5) -—-- ———- 16
1-hour 31.5 (0.1) -——- -—-- 12,600
8-hour 16,3 (0.2) -—-- -—-- 5,700
Annual 1.0 (1.0} -— ———— 35
3-month** 0.034 {2.1) -—-- - 0.8

PSD
Increment
Cogsumed

{ug/m”) (%)

264.9 (51.7)
74,1 (81.4)

Compari
to
gAAQS
(ug/m

1133
241.,7

16.9

12,632
5,716

36

0.83

son

%)
{87.1)
(93.0)

(28.2)

(31.6)
(57.2)

(36.0)

{55.6)

* Impacts for averaging periods of 24-hours or less are the highest, second-highest concentrations; the annual and 3-month
concentration are the highest concentrations.

** QObtained using larsen's scaling method,



7.5 AIR QUALITY IMPACT OF NON-CRITERIA POLLUTANTS

In addition to the analysis of criteria pollutants, non-criteria PSD pollu-
tants including HC1 were analyzed. The non-criteria pollutants are des-
ignated as such because they have no widely established ambient standard.
Some states, like New York, have published guidelines, defined as Ambient
Acceptable Levels (AAL) which are based on the Threshold Limiting Values/
Time Weighted Averages (TLV/TWA) established by the American Conference of
Governmental and Industrial Hygenists {ACCIH)., New York AAL's are annual
concentrations and are 1/50 or 1/300 of the TLV/TWA depending on whether a
particular pollutant is considered to have a low toxicity or a moderate to
high toxicity. The guidelines are not standards and do not define legal
limits, especially when they are used outside the state for which they were
adopted. Thus, they will only be used here to establish whether the pro-
posed impacts are relatively high or low. The maximum annual concentration
for the non-criteria PSD pollutants and their corresponding AAL's or TLV's
are listed in Table 7-5. HC1 is not a PSD polluant but was included at the
request of DER. Since the predicted impacts are well below the correspond-
ing quidelines, no adverse air quality impacts are anticipated.



Pollutant
Fluorides
Bery1lium
Mercury

Sul furic
Acid Mist

Hydrogen
Chloride

TABLE 7-5
MAXIMUM IMPACTS OF OTHER REGULATED POLLUTANTS

* Obtained using Larson's scaling method.

** New York Ambient Air Quality Standard.
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AAL

Highest 3
Predicted Concentrations {ug/m”)

Averaging Concentgation

Period {ug/m~) NYRAQS** TV

24-hour 0.42 2.85 _—-

1-mont h* 1.58 x 107° 0.01 -

8-hour 0.6 -3 -—- 50

Annual 1.8 x 10 _— _—

8-hour 0.95_, --- 1,000

Annual 2.7 x 10 - .

8-hour 50.8 --- 7,000

Annual 1.42 -— _—

140




SECTION 8.0

ADDITIONAL IMPACT ANALYSES



8.0 ADDITIONAL IMPACT ANALYSES

This section describes the analysis performed to assess the impact of the
proposed facility on Air Quality Related Values {AORVs) as required under
the PSD regulations. The AQRVs assessed are as follows:

o Visibility in Class I Areas within 100 Km, and
e Potential for impacts to soil and vegetation.

Analyses are also provided for assessing the potential for impact on Class

I increments and non-attainment areas.
8.1 VISIBILITY

As required by the Clean Air Act, the potential for visibility degradation
at Class I areas within 100 km has been assessed.

This section discusses the results of the Level-1 visibility screening
analysis at Chassahowitzka National Wilderness Area (CNWA) for the proposed
1,600 tpd resource recovery facility. CNWA is located 79.6 km to the
north-northeast (344°) from the proposed plant site. The Level-1l
visibility screening analysis is a simple, straight-forward calculation
designed to identify whether emissions from the proposed resource recovery
facility would have any potential of adversely affecting visibility in
CNWA, the closest Class I area to the proposed facility. If the project
passes this first screening test, it is not likely to cause adverse
visibility impairment, and further analysis becomes unnecessary., However,
if the resource recovery project fails this test, additional analyses would
be needed to quantify potential visibility impacts.

The Level-1 visibility screening analysis is described in detail by Latimer
and Ireson {1980}, Required inputs are source emissions of sulfur dioxide
(502), nitrogen oxides (NOX), and total suspended particulates (TSP}, as
well as the minimum distance between the source and the Class I area and
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the regional background visual range. The emission rates used are 4,46 g/s
for TSP, 27.7 g/s for NOX, and 23.1 g/s for 502. The regional background
visual range, taken from the workbook (Latimer and Ireson, 1980) is 25 km.
The meteorology for maximum impact suggested by the workbook, which calls
for stable (Pasquill-Gifford stability category F), light wind conditions
with a 12-hour transport time to the closest Class 1 area, and limited

mixing were assumed in the calculations.

Three parameters were calculated in the Level-1 visibility analysis: C1 -
plume contrast against the sky; 02 - sky terrain contrast reduction; and C3
- the change in sky terrain contrast caused by primary and secondary
~aerosols. If the absolute value of any of these parameters exceeds 0.10,
then the source fails the Level-1 test and must proceed to the refined,
Level -2 analysis. Table 8-1 presents the calculated value of these
parameters, as well as the distance from the source where each parameter

passed the Level-1 threshold value.

The results of the Level-1 calculation show the absolute value of all three
parameters to be 2 to 3 orders of magnitude below the Level-l test
threshold. Therefore the proposed Hillsborough County Resource Recovery
Facility is not likely to cause any visibility impairment at the
Chassahowitzka National Wildlife Area.

8.2 GROWTH ANALYSIS

The proposed facility will employ approximately 58 persons. It is
anticipated that the majority of these personnel requirements will be
filled from within the local Tabor force. In-migration to the area is
therefore not anticipated. As a result, no increase in population
attributed to the facility in the area is expected to occur.

The project does not require the destruction, relocation, or alteration of
any residential property in the area. In addition, since no net migration
to the area is anticipated, there will be no change in demand for housing

units in the area.



Location

Chassahowitzka NWA

Visibility Threshold

TABLE 8-1

VISIRILITY SCREENING PARAMETERS

Downwind Visibility Parameters
Distance Cl €2 C3
79.6 km -0.009 0.008 0,002

14 km -0.098 0,103 0.001
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The construction and operation of the proposed facility will have a minor
positive net effect on industrial and commercial development. The facility
will promote development by providing for solid waste disposal, and thereby
be an integral part of the plans for development within Hillsborough
County. It is not anticipated that this effect will be significant when
considered on a regional basis.

The growth analysis indicates that no net significant change in employment,
population, housing, or commercial/industrial development will be
associated with the project. As a result, there will not be any
significant increases in pollutant emissions indirectly associated with the
proposed resource recovery facility.

8.3 SOILS AND VEGETATION IMPACT ANALYSIS

INTRODUCTION

This section contains a discussion of the potential impacts resulting from
emissions from the proposed facility on soils and vegetation of commercial
or recreational value as required by FDER Chapter 17-2.500{5)}(e). As
described in Section 8.2, the proposed facility will not result in
significantly increasing associated commercial residential or industrial
land uses in the area. Therefore, this section addresses the potential
impact on soil and vegetation which may result directly from the proposed
facility. Potential impacts from emissions may result from direct
deposition of particulates or compounds on leaf surfaces or soils;
absorption of emitted compounds by rain droplets and resultant depositions
on leaf surfaces and soil with precipitation; absorption of gaseous
materials by plant surfaces; and accumulation of emitted compounds in soils
to elevated levels which may ultimately affect plant growth or use of the
soil.
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Air pollutants at elevated concentrations can affect soils and vegetation
in a number of ways, although the interrelations between air quality, soil
and vegetation are not fully understood {Last, 1982). Pollutant effects on
vegetation can manifest itself as a partial destruction of the leaf sur-
face, interference with plant metabolism, flowering and fruiting and may
ultimately result in plant death, In agricultural areas potential reduc-
tion in crop yield is of concern,

In uncultivated areas inhibition of seed production resulting from signifi-
cant air quality degradation can diminish the capacity for natural regener-
ation and cause, in time, the disappearance of some species.

The Florida Ambient Air Quality standards (FAAQSs) were also established to
protect non-health related parameters; such as vegetation, materials and
visibility as well as human health, Pollutants for which standards have
been set are: CO0, NOX, 03, HC, TSP, Pb and 802. Maximum concentrations of
pollutants emitted from the proposed Hillsborough County resource recovery
facility are predicted to occur within one kilometer of the facility.

These maximum concentrations will be within FAAQS, 1In addition, other
pollutants are emitted from resource recovery facilities which are not
specifically addressed by the FAAOS but may be injurious to plants at
certain levels, It is therefore important to identify which types of
plants are growing in the vicinity of the site and to determine if the
ground level concentrations of pollutants predicted to occur as a result of
the operation of the facility will cause any injury to these species.

EXISTING SOILS AND VEGETATION

Existing adjacent land uses to the proposed facility include vacant agri-
cultural land, pasture land, commercial, 1ight and heavy industrial uses,
and residential. Directly north of the site, vacant agricultural land and
pasture land is found as shown in Figure 2-4 in the Site Certification
Application. Immediately adjacent to the site is an undeveloped wooded
area. The majority of vegetation in the immediate site vicinity is com-
prised of pasture grasses, wetland vegetative types and forest species of
which long leaf pine and live oak predominate with saw palmetto understory.
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The majority of soils in the site vicinity are comprised of the somewhat
poorly drained soils of the Leon-Immokalee association, the poorly drained
soils of the Rutledge-Plummer association and the well drained soils of the
Blanton-Lakeland-Eustis association. Other soil associations encountered
within the area include the poorly drained Pompano-Felda-Manatee
association, the very poorly drained organic soils of the
Brighton-Terra-Ceia association and the well drained to excessively drained
Pomello-St. Lucie-Lakewood soil association.

The soils of the Leon-Immokalee association have a characteristic organic
pan and are generally used for range, pasture and forest. The Rutledge-
Piummer association soils are less perfectly drained than the Leon-
jmmoka]ee association and are generally used for forest or, in some cases,
pasture. The soils of the Blanton-Lakeland-Eustis association are well
suited for many types of agricultural production including citrus crops and
small fruits. Although the majority of agricultural production and pasture
uses would occur on sails within the three above associations, specialty
truck crops may be produced in organic soils of limited extent in the area.

Table 8-2 presents a listing of the different soil types found in the area
and the plant communities that would normally be found associated with
them. Table 8-3 presents both native and cultivated species that are found
in the area. Many of the ornamental species presented in this Tisting are
found to the west of the site, in the City of Tampa, and in the residential
communities located to the east of the site. The closest active citrus
groves to the site are located some three kilometers to the east,
considerably beyond the point of maximum concentration which is within one

kilometer of the site.

IMPACT ANALYSIS

The potential impact to soil and vegetation resulting from emissions from
the proposed facility are discussed for the following specific compounds
and materials: total suspended particulates (TSP); carbon monoxide (CO):
sul furic acid {H2504); sulfur dioxide (502); nitrogen dioxide (NOZ);
fluoride (F); lead {Pb); mercury (Hg); and beryllijum {Be}.
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TABLE 8-2

SOIL AND VEGETATION COMMUNITIES

Soil Classification

Associated Major Community Species

Well drained deep sands
Poorly drained sands over organic
hardpans

Poorly drained sands over
calcareous substrate

Well drained sands with
phosphatic materials

Tidal lands

Freshwater swamps

Poorly drained acid sands
Poorly drained neutral to
alkaline soils

Poorly drained dark colored sands

Urban Yands

Agricultural lands

turkey oak, bluejack oak, slash
pine, dogwood, hickory

pine flatwoods (slash pine,
palmetto, wire grass)

sabal palm, saw palmetto and
wire grass

live and laurel oaks, hickory,
and pines

white, black and red mangrove and
black needlerush

pond and bald cypress and sweet bay

pine flatwoods (slash pine,
palmetto, and wire grass)

slash pine, water ogaks and sweet
bay

pine flatwoods {slash pine,
palmetto, and wire grass)

landscape plantings and backyard
gardens; commercial/industrial
open land is covered by Brazilian

pepper

pasture land of bahia grass; some
citrus groves (oranges, grapefruit)

Source: HDR, 1983

8-7




TABLE 8-3

LANDSCAPE, AGRICULTURE AND OTHER

NON-NATIVE SPECIES

Common Name Genus Species Location
Grasses
Bahiagrass Paspalum notatum pastures and lawns
Bermudagrass Cynodon dactylon Tawns
St. Augustine Grass Stenotaphrum secundatum lawns (most common lawn
grass)
Wire Grass Aristida stricta native; pine flatwoods
Panic Grass Panicum sp. native; on disturbed
sites
Ground Coverings
Periwinkle Vinca spp native; disturbed sites
and Tandscape plantings
Lily=-turn Liriope muscare landscape plantings
Flowers
Chrysanthemum Chrysanthemum  indicum landscape plantings
Begonia Begonia sp Tandscape plantings &
hanging baskets
Geranium Pelargonium sp landscape plantings
Marigold Tagetes spp landscape plantings
Phlox Ph1ox drummondi native; along roads and
railroad tracks
Rose Rosa spp landscape plantings
Bulbs
Day-lily Hemerocallis sp landscape plantings
Canna lily Canna sp landscape plantings
Ferns
Asparagus Fern Asparagus sp hanging baskets and
window pots
Succulents
Spanish Bayonet Yucca aloifolia native; landscape plant-
ings and along roadways
Century Plant Agave americana tandscape plantings

8-8



TABLE 8-3 (Continued)

Common Name Genus Species Location
Palms
Cabbage palm Sabai palmetto native; prairies and
landscape plantings
(state fee)
Areca palm Chrysali- lutescens landscape plantings
docarpus
Canary Island Phoenix canariencis  landscape plantings
data paim
Coconut palm Cocos nucifera landscape plantings
Manila palm Veitchia merrillii landscape plantings
Queen palm Arecastrum romanzof - landscape plantings
fianun
Native Trees
Slash Pine Pinus elliottii pine flatwoods, swamps, &
left on developed land
Longleaf Pine Pinus palustris on drier sites and in
landscapes
Live Qak Quercus virginiani better, dry soils and
landscapes
Water Qak Quercus nigra poorly drained sites
Red Cedar Juniperus silicicola soils underlain by
calcareous material and
landscapes
Sweet Gum Liquidambar styraciflua poorly drained sands and
1oams
Sweet Bay Magnolia virginiana poorly drained acid sands
Turkey 0Oak Quercus laevis excessively drained sands
Bluejack Qak Quercus incana excessively drained sands
Bald cypress Taxodium disthichum riverine swamps
Pond cypress Taxodium ascendens cypress domes and
depressed lands among
pine flatwoods along
ditches and streams
Black mangrove Avicennia nitida tidal swamps
Red mangrove Rhizophora mangle tidal swamps seaward of
black mangrove
Hickory Carya sp mesic forests



TABLE 8-3 (Continued)

Common Name Genus Species Location
Native Shrubs

Saw palmetto Serenoa sp pine flatwoods and deep
sands

Yaupon holly [lex vomitoria deep sands and landscapes

Gallberry Ilex coriacea pine flatwoods

Wax myrtle Myrica certifera pine flatwoods

Exotic Species

Australian Pine Casuarina spp along roads and property
lines

Citrus Sitrus spp oranges, grapefruits,
limes, lemons, and
tangerines in backyards
or small groves

Jerusalem thorn Parkinsonia aculeata disturbed open land and
landscapes

Norfolk Istand pine Araucaria excelsa Tandscape plantings

Cajeput Melaleuca leucadendra disturbed open land

Rubber tree Ficus sp. landscape plantings

Banana Musa spp landscape plantings

Sago palm Cycas revoluta landscape plantings

Copper Tleaf Acalypha wilkesiana landscape plantings

Croton Cordiaeum Variegatum landscape plantings

Hibiscus Hibiscus Spp. landscape plantings

0leander Nerium oleander landscape plantings

Surinam cherry Eugenia unifloria landscape plantings

Brazilian pepper grows in dense thickets

on disturbed open land.

Source: HDR, 1983




Total Suspended Particulates. Particulate matter can interfere with plant
metabolism when large enough quantities coat leaf surfaces causing the

blockage of gas and light exchange mechanisms. The specific sensitivity of
plants to particulate matter produced by resource recovery facilities is
not known, nor have levels which produce plant injuries from other sources
been documented.

q
The proposed facility will contribute an annual average 0.17 ug/m" of TSP.
The maximum observed level in 1983 was 54 ug/m3, to which the facilities

emissions will add an insignificant amount.

Carbon Monoxide, Plants appear to be resistant to high levels of CO. 1In

most species tested, exposure to 115 mg/m3 for up to three weeks did not
produce visible injury {(Zimmerman, et al., 1983). More recently exposure
to less than 27 ug/m3 (Chakrabarti, 1976) also produced no visible injury.

The proposed facility will contribute a maximum average annual concentra-
tion of 0.62 ug/m3. Total concentrations, as a result of the operation of
the proposed facility, will thus be considerably below concentrations caus-
ing visible injury to vegetation.

Sulfuric Acid. H2504 is formed when gasecus SO3 produced by the facility
reacts with water droplets. This acidified water vapor can result in
acidic precipitation, It is difficult to predict the extent that stoa
produced by the facility will impact vegetation hecause (1) H2504 aerosols
are neutralized by the presence of ammonia in the atmosphere {Huntzicher,
et al., 1980); (2) when effects of acid precipitation on plants are
observed they may be positive due to fertilization impacts of sulfur or
negative due to the leaching of leaf surfaces; and (3) the impact of emis-
sions of H2504 from a single facility on vegetation may be difficult to
differentiate from the overall impacts of acid rain on vegetation.

Although evaluation of data relative to acidic precipitation impacts on
vegetation is complex the majority of crop species studied to date indi-
cates that exposure to simulated acid rain has little or no adverse impact

on vegetative growth and yield.




The proposed facility will add an annual average of 0.03 ug/m3 of H,50,.

It is not anticipated that this concentration will contribute significantly
to acidic precipitation when compared to existing concentrations and other
major producers, such as fossil fuel power plants.

Sulfur Dioxide., Sensitivity of plant species to 302 appears to vary not
only with the climate of an area, but with the duration of exposure.
Garsed and Rutter ({1982) reported that various species of conifer (Pinus

sp.) had markedly differing sensitivities to levels of 502 ranging from 200
ug/m3 for 11 months te 8000 ug/m3 for 6 hours. A 14% reduction in relative
growth rate was seen in one pine species at the 200 ug/m3 dosage level, A
number of oak and pine species {black and red oak, white pine) have been
reported to develop visible injury when exposed to concentrations of 502
between 786 and 1,572 ug/m3 for three hours (Jones, et al., 1974)., Jones,
et al. (1979), have reported a threshold value for foliar injury to certain
species (blackberry winged sumac, other herbaceous species) at 340 ug/m3
for 3 hours under environmental conditions which maximized plant sensitiv-

ity.

A maximum annual ground level concentration for 502 of 0.8A ug/m3 is
predicted for the Hillsborough County Facility. This value, when added to
a background level of 16 ug/rn3 {see Table 4-3) is considerably below the
concentration causing a reduction in relative growth rate of a pine
species. The maximum background level of SO? over a three hour averag1ng
period, however, is 493 ug/m to which the facility will add 31.4 ug/m .
Existing maximum levels thus exceed threshold values for certain sensitive

species under worst-case conditions.

Nitrogen Dioxide. Nitrogen dioxide can be beneficial to vegetation in

specific amounts, Uptake of NO2 varies with a number of factors such as
nutrient supply in the soil, fertilization, and rainfall. NO2 can also be
converted to nitric acid and contribute to acid precipitation. Natural

biological cycling of nitrogen compounds produces greater acidity than does

atmospheric decomposition (Frink, et al., 1976).
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Short-term injury threshold for N02-toTerant species, such as corn and
sorghum, has been found to be 24,400 ug/m NO2 for a one-hour exposure when
grown in a controlled environment (Heck and Tingey, 1970). Continuous
exposure throughout the growth period to 470 ug/m3 NO2 reduced size and
productivity and increase senescence in tomatoes and navel oranges {Taylor,
et al., 1975; Spierings, 1971). The concentration of NO, has been found to
be a greater influence on the extent of injury than the length of exposure.

The greater-than-additive effect of NO2 and SO2 in combination on crops has
been shown to vary between crop species and varieties. In a recent study
of yield reduction in soybeans, no adverse effect was observed at atmos-
pheric concentrations of 481 ug/m3 302 in combination with 155 ug/m3 of NO?
{ Amundson, 1983). The results of these investigations indicate that the
presence of elevated levels of NO2 in the atmosphere in combination with
SO above a threshold level can lead to adverse crop response. NO2
concentrat1ons below 120 ug/m have not been reported to produce injury in

the absence of other pollutants (Thompson, et al., 1974},

The proposed facility will produce a maximum annual NO2 concentration of
1.04 ug/m3. .The maximum annual ambient N02 concentration recorded in the
county was 36 ug/m3. Total concentrations will thus be well below the
estimated threshold level (120 ug/m3) of injury to certain plants.

Fluoride, Fluoride is the most phytotoxic of the common air pollutants.
Susceptible species can be injured at atmospheric concentrations 10 to 100
times Tower than those of other major pollutants (0.8 ug/m3) (Weinstein and
Alscher-Herman, 1982). It accumulates in plants and can cause disease in

herbivores which consume vegetation.

Thompson, et al. {1967), reported that Citrus sp. exposed to 0.32 to

0.77 ug HF/m3 showed no reduction in photosynthesis. Gladiolus sp. were
effected by HF at 1.2 ug/m3 concentrations after 27 days exposure, but not
at 0.8 ug/m3 (Hi11, 1969). One of the most sensitive responses of a plant
to F is the production of SRS {suture red spots) on peach fruits (Weinstein
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and Alscher-Herman, 1982), Exposure to the eguivalent of 4 ug/m3 for
5.25 days induced SRS in more than 50% of fruit (Maclean, et al., via
Weinstein and Alscher-Herman, 1982).

Since most F is absorbed through the foliage of plants and stored there,
the critical period of exposure is during the months of the growing season.
Broadleaf plants which shed their leaves annually accumulate F on a yearly
basis only; evergreen species, however, may accumulate F within foliage
retained over several years {Sidhu, 1977; Amundson and Weinstein, 1980).
Studies by Sidhu (1977, 1978) indicated that defoliation occurred after
accumulated F levels in vegetation reached 35 ppm. This threshold level
was attained when atmospheric F concentrations during the growing season
averaged 0.20 ug/m3 for conifers and 0.4 ug/m3 for deciduous, broadieaf

species.

Levels of fluoride predicted to be emitted by the Hillsborough County
resource recovery facility, 0.02 ug/m3 (as HF) as an annual average, are
below levels seen to cause damage in even the most sensitive species
tested.

Lead. Studies have shown that soils are capable of fixing large additions
of lead compounds absorbed from the atmosphere (Chapman, 1966). Natural
soils typically contain 2-200 ppm of lead (Allaway, 1968), Lead is strong-
1y adsorbed in soils, therefore only minor amounts are available for uptake

by vegetation.

Although lead in soils is largely unavailable to plants, the primary entry-
way of lead into vegetation is through the root system (Zimdahl, 1976).
Lagerwerff {1971) found that in radishes grown in an area contaminated by
auto emissions, nearly alil of the lead in the roots and 60% of the lead in
the above-ground parts was attributable to soil, not airborne lead.

Lead toxicity has not been observed in plants growing under natural condi-

tions, except in areas adjacent to heavy emission sources.
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The maximum annual predicted incremental ground level pollutant concentra-
tion of lead resulting from the proposed facility fs 0.02 ug/m3 which is a

relatively low concentration when compared to heavy emission sources.

Mercury. Mercurial compounds emitted to the atmosphere could affect plants
by either foliar adsorption or by uptake and translocation from soils
(CAST, 1976).

The levels at which adverse impacts to vegetation would result from Hg
emissions and deposition, however are not expected to result strictly due
to resource recovery facility operations, Grasses growing near an active
mercury mine and refining facility in Almadén, Spain, contained levels of
Hg 10 to 20 times the world average with no reported vegetative damage
(Lundberg, et al., 1979). The concentration of mercury in the soils near
the mine ranged from 2.5 to 100 mg/kg whereas the average level of Hg in
soils is 0.05 mg/kg (Bohn, et al., 1977). The accumulation of mercury by
plants is therefore more of concern due to bicaccumulation in the food
chain than due to phytotoxic effects even at these elevated levels. The
effects of applying 10 mg/kg of Hg to soils in an experiment to evaluate
uptake of Hg by bromegrass indicated that considerable accumulation of Hg
was found in the plant root system and only small amounts were translocated
to the above ground portions of the plant (Hogg, et al., 1978). The envi-
ronmental hazards associated with high Tevels of mercury deposition to
soils at waste application sites has therefore been identified as those
related to ingestion of soil and plant parts by grazing animals. In the
above studies the environmental concentrations of mercury are considerably
greater than those expected in the vicinity of the proposed facility. Veg-

etative impacts are therefore not expected to occur.

Of greater importance is the potential for biomagnification through the
food chain, particularly in the vicinity of the proposed resource recovery
facility where cattle graze in neighboring pastureland. The predicted
mercury impact from the proposed facility, 0.0018 ug/m3 as an annual
average, is considered to be so small that the biocaccumulation/biomagni-

fication of this metal should not present a problem.
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Beryllium. Beryllium is highly toxic to plants due to poisoning of plant
metabolic functions and nutrient depletion. Visual toxicity and decreases
in growth rates have been observed in bean plants grown in nutrient solu-
tions of 3-5 ppm (Romney, et al., 1962). Since Be is more strongly immo-
bilized in calcareous soils, the sensitivity of vegetation to Be is reduced
as s0il pH is increased (Lisk, 1972) Be content of typical soils range from
0.5 to 10 mg/kg (Bohn, et al., 1977).

Although Be is toxic to plants when added to soils, it associates with
organic matter hazards and tends to precipitate as hydroxides, which
renders it less available for plant uptake.

The predicted annual Be impact from the proposed facility, 4.9 x 10‘7 ug/m3

as an annual average, is so small compared to naturally occurring levels
that no toxic effects to vegetation are anticipated,

Hydrogen Chloride. Gaseous HC1 will be emitted from the proposed facility

as a result of the combustion of certain materials contained in the refuse
(especially plastics). HC1 fallout onto soil does not pose a serious risk
to vegetation. HC1 disassociates in soil, and the C1 which occurs in a
dissolved form is generally leached from the scil with precipitation.
Since it is therefore unavailable for uptake through plant roots, indirect
injury to vegetation through the soil is unlikely {Guderian, 1977).

Studies of plant growth in an environment containing gaseous HCl1 have
reported that exposures on the order of 10,000 ug/m3 for 1 to 2 hours will
produce plant injury. Intermittent exposure to concentrations of approxi-
mately 50 ug/m3 wera found to pose minimal risk to sensitive vegetation
(Guderian, 1977). Benedict (1974) suggested that concentrations ranging
from approximately 6,000 ug/m3 for 1.5 hours to 372 ug/m3 for 120 hours or
below would provide for adequate protection from HC1 injury.

The proposed facility will increase HC! concentrations by a l1-hour maximum

of 109 ug/m3 and an annual average of 1.4 ug/m3. Peak and long term

concentrations are well below levels specifically documented to cause
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injury and those proposed as adequate for vegetation protection. There-
fore, HC1 emissions are not expected to adversely impact local vegetation.

8.4 SPECIAL RECEPTOR ANALYSIS

The impact of the proposed emission on the nearest Class [ area and
Pinellas County 502 non-attainment area were evaluated, as required by DER.
This analysis included placing a receptor at the corners of the SO2
non-attainment and Class ! areas closest to the proposed source for each of
the five years modeled and comparing the predicted impact to the
corresponding significance 1imits. For Class I areas the significance
impact levels for 24-hour TSP and 502 concentrations are much lower and
therefore more stringent than any other area.

CLASS 1 AIR QUALITY ANALYSIS

As mentioned in section 8.1, the class 1 area nearest to the facility is
the Chassakowitzka National Wildlife Area (CNWA) located 79.6 km to the
north-northwest. An analysis of potential impacts on this area was
performed using the ISC dispersion model and the same five year
meteorological data set and source input values employed for the compliance
demonstration in section 7. The pollutants analyzed are those with
specified increments, namely SO2 and TSP, as well as NOZ’ and CO. These
four were chosen due to their regulatory status as criteria pollutants, and

the significance of their emissions.

Table 8-4 presents the results of this analysis for the averaging periods
of interest, X/0 {concentration/emission rate) values are presented in
this table for 1 gram/second emission rate. The day and year of the
predicted maximum is also listed, Table 8-5 details the maximum
concentration and the appropriate significance level for the four
pollutants at the proposed emission rates. As can be noted from Table B8-5,
all predicted impacts are approximately 10% or less of their respective
significance levels. Therefore, no significant impact is predicted at the
CNWA.
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TABLE 8-4
SPECIAL RECEPTOR MODELING RESULTS

Averaging
Period Receptor Maximum X/Q Day Year
Annual SO2 NA 9 0.00192 -- 1870
Class 1P 0.00059 -- 1971
24-hour SO2 NA 0.01864 355 1970
Class I 0.01256 45 1974
8-hour 502 NA 0.05118 3556 1972
Class 1 0.03858 46 1974
3-hour SO2 NA 0.12345 355 1972
Class I 0.10289 46 1972
1-hour 502 NA (0.24369 2 1974
Class I 0.18397 347 1970

a - 502 Non-Attainment Area, modeled at 43.5 km at 296° from proposed
source,

b - Chassahowitzka National Wildlife Area, modeled at 79.6 km at 344°
from proposed source.
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MAX IMUM CONCENTRATIONS -- SPECIAL RECEPTORS

Averaging
Pollutant Time
502 Annual
24-hour
3-hour
TSP Annual
24-hour
NO2 Annual
co 8-hour
1-hour

TABLE 8-5

Max imum PSD
Concentration Significant

Receptor {ug/m3) Impact Level

502 NA 0.04 1

Class [ 0.01 1

50, NA 0.4 5

Class I 0.3 1

502 NA 2.9 25

Class I 2.4 25

Class I 0.003 1

Class 1 g.06 1

Class 1 0.02 1

Class [ 0.6 500

Class [ 3.1 2000



§92 NON-ATTAINMENT AREA ANALYSIS

As identified in Table 8-4, an 502 non-attainment area is located 43.5 km
west-northwest (296°) of the proposed resource recovery plant. An analysis
similar to that used for the CNWA Class 1 area was conducted. Results of
the analysis is presented in Tables 8-4 and 8-5. As with the Class I area,

no significant impact is predicted.
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9.0 EMISSION OFFSETS

The proposed Hillsborough County Resource Recovery Facility will be located
in an ozone (03) and total suspended particulate matter (TSP) non-attain-
ment area. The entire county is classified as non-attainment with respect
to the standards for 05. The TSP non-attainment area is defined as a cir-
cle with a 12 km radius centered at the intersection of U.S. 41 and State
Road 60. The Non-attainment Area New Source Review regulations provide
that major sources emitting the affected pollutant at amounts equal to or
greater than 100 tons per year are subject to obtain emission offsets. Re-
source recovery facilities need not obtain all the necessary offsets prior
to the issuance of a permit to construct, as long as the best effort was
made to obtain the required offsets, all available offsets have been se-
cured, and a commitment is made to continue to seek emission offsets and
apply them as the offsets become available {(FAC 17-2.510(3){c)).

Ozone is a secondary poliutant formed by interactions of primary pollu-
tants, primarily hydrocarbons, and is not directly emitted in any discern-
able amount from the proposed facility. Therefore, hydrocarbon emissions
are requlated to achieve compliance with the ambient 03 standard. The max-
imum allowable annual emission rate for hydrocarbons from the proposed fac-
ility is 58 tons per year., Since this is less than the 100 tons per year
cutoff level, the appliication of LAER and emission offsets are not required
for this pollutant.

The maximum allowable annual particulate emission rate for the proposed
resource recovery facility is 140 tons per year, which does not exceed the
100 ton per year threshhold. The facility is, therefore, subject to the
appication of LAER and the commitment of emission offsets for particulate
matter. To obtain these offsets a list of major sources of particulate
matter was compiled from the 1982 emission inventory maintained by the
Hillsborough County Environmental Protection Commisison. Three sources
were identified: Gardinier Inc., General Portland Inc., and Tampa £lectric
Company. Hillsborough County has sent a letter to each of these sources
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requesting available offsets. The responses from these letters will be
forwarded to the Florida DER as they are received. Hillshorough County
will apply any and all offsets when they become available,
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MAJOR SOURCES OF PARTICULATE EMISSIONS
WITHIN THE TSP NON-ATTA INMENT AREA

NAME OF FIRM TELEPHONE

1. Allen Morrison, Environmental and Chemical {813) 677-9111
Services Manager
Gardinier, Inc.
P.0. Box 3269
Tampa, Florida 33601

2. Henry Winders, Environmental Manager {813) 872-77717
c¢/o Bob Pretat, Senior Plant Engineer
General Portland, Inc., Fla. Division
P.0. Box 1002
Tampa, Florida 33601

3. Jerry L. Williams, Director - Environmental Planning (813) 228-4837
Tampa Electric Company
P.0. Box 111
Tampa, Florida 33601
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PC.BOX 1110

OF HILLSBOROUGH

TAMPA, FLORIOA 33601

July 19, 1984

Jerry L. Williams, Director-Environmental Planning
Tampa Electric Company - Tampa

P.O. Box 111

Tampa, Florida 33601

Dear Mr. Williams:

Hillsborough County will be constructing a 1200 ton per day
solid waste energy resource recovery facility on a 50 acre
site north of State Road 60 and west of Faulkenburg Road.
This facility will take municipal solid waste generated
within the unincorporated areas of Hillsborough County and
convert it into electricity for sale to the Tampa Electric
Company. Each of the three boilers will be fitted with an
electrostatic precipitator and operate at the lowest
achievable emission rate for particulate matter.

The State of Florida non-attainment new source review
requlations require that emission offsets be obtained for
non-attainment pollutants emitted from sources located in
non-attainment areas. Because the Faulkenburg Road site 1is
located within a Total Suspended Particulate (TSP) non-
attainment area in Hillsborough County, the County is seeking
TSP offsets from other major particulate sources.

Emission offsets represent a reduced emission rate due to
improved particulate control, reduced operating hours, or
some other means. If your firm possesses such offsets,
pPlease contact Dr. Marc Rogoff, at (813)272-6674.

Your time and consideration are appreciated.

Sincergly, ‘“”f:}
) ) —
4 st Z/;«//

Warren N. Smith, Director
Department of Solid Waste

WNS/pd

An Athrmative Action - Equal Opporunity Empioyer

NORMAN W. RICKEY, COUNTY ADMINISTRATOR



OF HILLSBOROUGH

PO.BOX 1110 TAMPA, FLORIDA 33601

COUNTY

NORMAN W. HICKEY, COUNTY ADMINISTRATOR
July 19, 1984

Robert Pretat, Senior Plant Engineer

General Portland, Inc., Florida Division
P.0. Box 1002

Tampa, Florida 33601

Attn: Henry Winders, Environmental Engineer

Dear Mr. Pretat:

Hillsborough County will be constructing a 1200 ton per day
solid waste energy resource recovery facility on a 50 acre
site north of State Road 60 and west of Faulkenburg Road.
This facility will take municipal solid waste generated
within the unincorporated areas of Hillsborough County and
convert it into electricity for sale to the Tampa Electric
Company. Each of the three boilers will be fitted with an

. electrostatic precipitatcr and operate a+ the lowest
achievable emission rate for particulate matter.

The State of Florida non-attainment new source review
regulations require that emission offsets be obtained for
non-attainment pollutants emitted from sources located in
non-attainment areas. Because the Faulkenburg Road site is
located within a Total Suspended Particulate (TSP} non-
attainment area in Hillsborough County, the County is seeking.
TSP offsets from other major particulate sources.

Emission offsets represent a reduced emission rate due to
improved particulate control, reduced operating hours, or
seme other means. If your firm possesses such offsets,
please contact Dr. Marc Rogoff, at (813)272-6674.

Your time and consideration are appreciated.

Sincerely, L

.
dkﬂﬂﬁcj /46/7252"é;?7

Warren N. Smith, Director
Department of Sclid Waste

. WNS/pd

An Aftirmative Action - Equal Cppeortunity Empioyer



OF HILLSBOROUGH

PO.BOX 1110 TAMPA, FLORIDA 33601

July 19, 1984

Allen Morrison, Environmental
and Chemical Services Manager
Gardinier, Inc.

P.0. Box 3269

Tampa, Florida 33601

Dear Mr. Morrison:

Hillsborough County will be constructing a 1200 ton per day
solid waste energy resource recovery facility on a 50 acre
site north of State Road 60 and west of Faulkenburg Road.
This facility will take municipal solid waste generated
within the unincorporated areas of Hillsborough County and
convert it into electricity for sale to the Tampa Electric
Company. Each of the three boilers will be fitted with an
electrostatic precipitator and operate at the lowest
achievable emission rate for particulate matter.

The State of Florida non-attainment new source review
regqulations require that emission offsets be obtained for
non-attainment pollutants emitted from sources located in
non-attainment areas. Because the Faulkenburg Road site 1is
located within a Total Suspended Particulate (TSP) non-
attainment area in Hillsborough County, the County is seeking
TSP offsets from other major particulate sources.

Emission offsets represent a reduced emission rate due to
improved particulate control, reduced operating hours, or
some other means. If your firm possesses such offsets,
please contact Dr. Marc Rogoff, at (813)272-6674.

Your time and consideration are appreciated.

Sincerely, //)‘
- —
(it VN , z@é?qf:j/

Warren N. Smith, Director
Department of Solid Waste

WNS/pd

An Affirmatve Acton - Equal Opporturity Employer

NORMAN W. HICKEY, COUNTY ADMINISTRATOR




REFERENCES
Allaway, W.H., 1968; Advances in Agronomy v, 20 {1968), pp. 235-272.

Alter, H., March 1979; “Resource Recovery from a Chemical Viewpoint".
In Materials and National Policy, American Chemical Society,
Washington, DC., pp. 35-43; March 1979,

American Conference of Governmental Industrial Hygienists, Inc., 1980;
Documentation of the Threshold Limit Values, 4th Ed., Cincinnti,
OH; 1980.

Amundsun, R.G., 1983; "Yield Reduction of Soybean Due to Exposure to
Sulfur Dioxide and Nitrogen Dioxide in Combination"; JEQ 12{(4):
454-459; 1983.

Amundson, R.G. and L.H. Weinstein; 1980; "Effects of Airborne F on
Forest Ecosystems", Proc. Symp. on Effects of Air Pollutants on
Mediterranean and Temperature Forest Ecosystems; Riverside, CA;
USDA Gen. Tech. Rpt., PWS-43:63-78; 1980.

Arthur D. Little, Inc., Cambridge, Mass. March 1981; Municipal
Incinerator Emission Estimates; Report to 0'Brien and Gere
tngineers; March 1981.

Auer, A.H., 1979; "Correlation of Land Use and Cover with
Meteorological Anomalies.” Journal of Applied Meteorology, Vol.
17, pp. 636-643; May 1979,

Bohn, H.L., McNeal, B.L., O'Connor, G.A., 1979; Soil Chemistry, New
York: Wiley Interscience Pub,, John Wiley & Sons; 1979.

Bump, R.L., 1977; "Electrostatic Precipitators Industry," Chemical
Engineering, pp. 129-136; January 17, 1977

Camp Dresser & McKee, Inc., December 1982; Evaluating and Selection of
a Resource Recovery Facility Site for Hillshorough County,
Florida, Appendix F, "Air Quality Analysis (Preliminary Pollutant
Emission Estimates)", Final Report to the Hitlsborough County
Board of County Commissioners; December 1982,

Camp Dresser & McKee, Inc., November 1983; Draft Environmental Impact
Statement For the Proposed Resource Recovery Program at the
Brookiyn Navy Yard, Technical Appendix D-2 "Emission Criteria,"
prepared for the City of New York, Department of Sanitation;
November 1983.

Camp Dresser & McKee, Inc., 1984a; Camp Dresser & McKee, Hillsborough
County, Florida, Request for Proposals for a Solid Waste Energy
Recovery Facility, issued by the Hillsborough County Board of
Commissioners, April 1984,

Camp Dresser & McKee, Inc., 1984b; Boston Waste-to-Energy Facility,
Prevention of Significant Deterioration Permit Application, June
1984,



Carr, R.C, and W.B. SMith, 1984; "Fabric Filter Technology for Utility
Coal-Fired Power Plants," JAPCA, Vol. 34, No. 1 pp. 79-89; 1984,

Cast, 1976; “Application of Sewage Sludge to Cropland: Apraisal of
Potential Hazard of Heavy Metals to Plants and Animals," Cast
Rept. No, 64; 1976.

Chapman, H.0., 1966; Diagnostic Criteria for Plants and Soils,
Riverside, University of California press; 1966,

Chakrabarti, A.G., 1976; Effects of Carbon Monoxide and Nitrogen
Dioxide on Garden Pea and String Bean, Bull. Envir. Contam.
Toxicol. 15(2):214-222.

Cooper Engineers, 1983; Verification of CO, NOx and NMHC Emissions
from a Reciprocating Grate Refuse Combustion Facility, the Chicaqo
Northwest Waste-to-Energy Faciliity; September 1983,

Craig, C.G., W.L. 0'Connell, 1982; "Report on Acid Gas Control From
Waste [ncinerators,” New Jersey Department of Environmental
Protection, prepared by Battelle Columbus Laboratories, Columbus
Ohio; 1982.

Dvirka, M., 1981; "Technology of Dry and Wet Scrubbing of Gases from
MSW Incinerators," prepared by the Port Authority of New York and
New Jersey, by William F. Cosulish Associates, P.C.; 1981.

(EPA, 1977a) EPA, August 1977; Compilation of Air Pollutant Emission
Factors, EPA No. AP-42, Research Triangle Park, NC; 1977.

(EPA, 1977b), Budney L.J., October 1977; Guidelines for Air Quality
Maintenance Planning and Analysis Volume 10 (revised): Procedures

for Evaluating Air Quality Imgact of New StationarE Sources,
EPA-450/4-77-001, Research Triangle Park, NC, October 1977.
EPA, July 1979; Industrial Source Complex (ISC) Dispersion Model Users

Guide, Publication No. EPA-450/4-79-030, USEPA, Research Triangle
Park, NC 27111; July 1979,

EPA, 1980b; An Evaluation of Emission Factors for Waste-to-Enerqy
Systems; July 1980.

EPA, 1980a; Memo; Robert 0gg, Chief Air Facilities Branch USEPA Region
[I, To, Ray Werner, Chief Air Programs Branch USEPA Region II;
October 14, 1980,

EPA, May 1982; BACT LAER Clearinghouse, Office of Air Quality Planning
and Standards, USEPA, Research Triangle Park, NC; May 1982.

EPA, 1983; BACT LAER Clearinghouse, Office of Air Quality Planning and
Standards, USEPA, Research Triangle Park, NC, April 1983,

Flynn, B.L., 1979; “Fabric Filters for Small Incinerators,"” speech
presented to ASME at United Engineering Center, New York, NY;
1979.




Frink, C.R., G.K. Voigt, M,K, Musser, 1976; "Potential Effects of Acid
Precipitation on Soils in the Humid Temperature Zone," in L.S.
Dochinger, T.A, Seliga (eds.) Proc. of the 1st International
Symposium on Acid Precipitation and the Forest Ecosystem, Chio
State University, USDA For Serv. Gen, Tech. Rept., No.-23, pp.
685-709; 1976.

Garsed, S.G., and Rutter, A.J., 1982; "“The Relative Sensitivities of
Conifer Populations to SO, In Screening Tests with Different
Concentrations of Sulfur DOioxide", Effects of Gaseous Air
Pollution in Agriculture and Horiticulture, Butterworth
Scientific, London, pp. 474-475; 1982.

Golembiewski, M.A., K.P. Anath, H.M. Freeman, June 24-29, 1979;
"Assessment of Emissions from a Waterwall Incinerator Fired with
Municipal Solid Waste," presented at 72 Annual Meeting of the Air
Pollution Control Association, Cincinnati, OH; June 24-29, 1979.

Heck, W.W., D.T. Tingey, 1970; "Nitrogen Dioxide: Time-Concentration
Model to Predict Acute Foliar Injury," presented at the 1st
National Biological Congress, Symposium on Photo-chemical
Oxidants, A Serious Air Pollution Problem Affecting Vegetation,
Detroit Michigan; 1970,

Henningson, Durham and Richardson {HDR), Inc., 1983; Revised
application for Power Plant Siting, for the third boiler expansion
at the Pinellas County Resource Recovery Facililty; August 1983.

Hi1l, A.C., 1969; Journal of the Air Pollution Control Association,
pp. 19, 331-336; 1969.

Hogg T.J., J.R. Bettany, J.W.B. Stewart, 1978; "The Uptake of 203 Hg -
Labeled Mercury Compounds by Bromegrass from Irrigated,
Undisturbed Soil Columns," JEQ, Vol. 7, No. 3, pp. 445-450; 1978,

Hollander, H.J., et al, 1980; "A Comprehensive Municipal Waste
Characterization Program," 9th National Waste Processing
Conference, ASME, New York, NY; 1930.

{Holzworth, 1972) Holzworth, G.C., January 1972, Mixing Heights, Wind
Speeds, and Potential For Urban Air Pollution Throughout the
Contiguous United States, USEPA Office of Air Programs, Pub. No.
AP-101, Research Triangle Park, North Carolina

Huntzicher, J.J., R.R, Cary, C-S Ling, 1980; "Neutralization of H2504
Aerosol by Ammonia, ES & T Vol, 14, No. 7, pp. 819-824; 1980.

Jones, H.C., F.P., Weatherford, J.C., Noggle, N.T. Lee and J.R.
Cunningham, 1979; "Power Plant Siting: Assessing Risks of Sulfur
Dioxide Effects on Agriculture," 72nd Annual Meeting of the Air
Pollution Control Association, Cincinnati, OH; 1979.




Jones, H.S., D. Weber, D. Basillie, 1974; "Acceptable Limits for Air
Pollution Dosages and Vegetation Effects: Sulfur Dioxide," 67th
Annual Meeting of the Air Pollution Control Association, Denver,
C0,; 1974

Kaiser, E.R, and A,A, Carotti, 1972; "Municipal Incineration of Refuse
with 2 Percent and 4 Percent Addition of Four Plastics;
Polyethylene, Polyurethane, Polysyrene, and Polyvinyl Chloride",
1972 National Waste Processing Conference, ASME, New York, NY:
1972.

Krause, H.H., D.A. Vaughan, and P.D. Miller, 1974; "Corrosion and
Deposits from Combustion of Solid Waste part 2: Chloride Effects
on Boiler Tubes and Scrubber Metals," Transactions of the ASME
Journal of Engineering for Power, ASME, New York, NY; 1974,

tagerwerff, J.V., 1978; "Uptake of Cadmium, Lead and Zinc by Radish
from Soil and Air," Soil Science, Vol, 111, pp. 129-133; 1978,

Larsen, R,I., 1971; "A Mathematicl Model for Relating Air Quality
Measurements to Air Quality Standards," EPA 0ffice of Air
Programs, Research Triangle Park, NC; 1971.

Last F.T., 1982; "Towards an Understanding of Plant Responses to
Pollutants" in Effects of Gaseous Air Pollution in Agriculture and
Horticulture, Butterworth, Scientific, London, pp. 437-446; 1982,

Latimer and Ireson, 1980; Workbook for Estimating Visibility
Impairment, USEPA, EPA-450/4-80-031, Research Triangle Park, NC;
1980,

Lear, G.L., June 19-24, 1983; "Pennsylvania Power and Light Company
Brunner Island Unit 1 Bagfilter Operating and Maintenance
Problems," presented at 76th Annual Meeting of APCA, Atlanta, GA;
June 19-24, 1983,

Lindberg S.E., D.R, Jackson, J.W. Huckabee, S.A. Janzen, M.J. Levin,
and J.R. Lund, 1979; "Atmospheric Uptake of Mercury from
Agricultural Soils Near the Almaden Mercury Mine," Journal of
Environ. Qual., Vol, 8, No., 4, p. 572; 1979.

Lisk, D.J., 1972; "Trace Metals in Soils, Piants and Animals," Adv,
Agronomy, Vol. 24, pp. 267-325; 1972,

Mctean, R.A.N., 1981; "The Relative Contributions of Sulfuric and
Nitric Acids in Acid Rain to the Acidification of the Ecosystem:
Implication for Control Strategies,"JAPCA. Vol. 31, No. 11, pp.
1184-1187, 1981,

Niessen, W.R., 1978; Combustion and Incineration Processes -
Applications in Environmental Engineering, Vol, /7, of Pollution
Engineering and Technology Series, R. Young and P. Cheremisinoff,
Editors, pp. 371, Marcel Dekker, Inc, New York, NY; 1978,




NYSDEC, 1982; Air Guide No. 1, Revised 12/15/83, Department of
Environmental Conservation, Albany, NY 12233; 1983.

0'Connell, W.L., G.C, Stotler, and R. Clark, 1982; "Emissions and
Emission Control in Modern Municipal Incinerators," 19th National
Waste processing Conference, ASME, New York, NY; 198Z.

Rigo, H.G., et al, 1982; "Consolidated Data Base for Waste-to-Energy
Plant Emissions," presented at 1982 National Waste Processing
Conference, ASME, New York, NY; 1982.

Robertson, 1974; Cited in Alter, 1979.

Russell, S.H. and J.E. Roberts, 1984; "Oxides of Nitrogen: Formation
and Control in Resource Recovery Facilities," Proceedings of the
1984 National Waste Processing Conference, ASME, New York, NY;
June 1984

Sidhu, S.S., 1977; "Fluoride Levels in Air, Vegetation and So0il in the
Vicinity of a Phosphorus Plant," Presented at the 70th Annual
Meeting of APCA, Toronto, Canada, Vol., 77-30, No. 2, pp. 1-16;
1977.

Sidhu, S.S., 1978; "Patterns of Fluoride Accumulation in Forest
Species as Related to Symptoms and Defoliation,” presented at the
71st Annual Meeting of APCA, Houston, TX,, Vol, 78-24, No. 7, pp.
1-16; 1978,

Simons, G., March 17, 1980; "Air Pollution Aspects of Resource
Recovery Facilities," State of California Air Resources Board;
March 17, 1980.

Spierings F., 1971; "Influences of Fumigations with N0, on Growth and
Yield of Tomato Plants: Netherland Journal of P]ang Pathology,
Vol. 77, pp. 194-200; 1971.

Taylor, 0.C., C.R., Thompson, D.T. Tingey, R.A. Reinert, 1975; "Oxides
of Nitrogen," in: J.B. Mudd and T.T. Koslowski (eds.) Responses of
Plants to Air Pollution, New York Academic Press, Inc.; 1975.

Teller Environmental Systems, Inc, September 1982; "Teller System
Performance-Shizvaka and Tsoshima," Manufacturer's Literature,
Shrewsbury, MA; September 1982,

Teller Environmental Systems, Inc., October, 1983; "Incinerator
Emissions Problem and Solution,”" Manufacturer's Literature,
Shrewsbury, MA; October 1983.

Thompson, C.R., D.T. Tingey, R.A. Reinert, 1974; "Acceptable Limits
for Air Pollution Dosages and Vegetation Effects: Nitrogen
Dioxide," presented at 67th Annual Meeting, APCA, Denver, CO;
1974,




Thompson, C.R., Taylor 0.C., Thomas M.D., and Ivie J.0., 1967;
Environmental Science and Technology, pp. 7, 644-650; 1967.

Weinstein, L.H, and Alscher-Herman, R., 1982; "Physiological Responses
of Plants to Fluorine" on Effects of Gaseous Air Pollution in
Agriculture and Horiticulture, Butterworth Scientific London,
139:167; 1982.

Zimdahl, R.L., 1976; "Entry and Movement in Vegetation of Lead Derived
from Air and Soil Sources," Journal of APCA, Vol. 26, No. 7, pp.
655-660; 1976.

Zimmeman, P.W., Et al., 1983; The Effect of Carbon Monoxide on Plants,
Contribs, Boyce Thompson Institute, 5(2):195-211, Ithica, NY;
1983.



Exhibit A

SCREENING MODEL ANALYSIS



EXHIRIT A

SCREENING ANALYSIS FOR WORST CASE
ROILER LOADING CONDITIONS

A screening analysis, using the expected air pollutant emission rates from
the proposed Hillsborough Resource Recovery Facility, has been performed to
identify those conditions and pollutants which warrant additional review.
As the boiler's operating load changes the plume dispersion characteristics
change. The condition yielding the greatest air quality impact must be
identified for future modeling activities. The pollutant impacts must be
assessed for their potential for significant impact. Pollutants displaying
no such potential may be subject to a less rigorous review. Finally the
areas downwind of the plume subject to the greatest impact, must be
jidentified so that receptor placement in a more refined analysis will yield

the maximum polliutant concentrations.

The Industrial Source Complex Short-Term (ISCST) dispersion model was
applied with a range of meteorological conditions. The facility is situ-
ated in a rural setting, therefore, the rural option was employed {based on
EPA recommended methodology-{Auer, 19781) in the execution of the model.
With the proposed stack height being below the GEP height for the facility,
the building induced downwash option was employed. The receptor locations,
meteorological conditions and the scaling factors to determine the
concentrations for varjous short-term averaging periods were approved by
FDER. A summary of those options and conditions used in the initial

screening model analysis are located in Tables A-1 and A-2.

The boiler loads examined are those representing the maximum (110% load),
typical (100% load}, and minimum (50% load) operating conditions. The heat
content of the refuse was also investigated by making modeling runs using
values of 4,000 and 4,500 Btu/1b., These boiler loads and heating values
are summarized into four cases (Table A-3). The stack parameters and
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TABLE A-1
MODEL OPTIONS USED IN SCREENING MODEL ASSESSMENT

Options Description

Dispersion Paramater Rural

Wind Profile Exponent Stability Exponent
A .10
B .15
C .20
D .25
E .30
F .30

Vertical Potential Temp. Gradient Default

Plume Rise Transitional

Stack Tip Downwash Not Used

Number of Receptors 38

Entrainment Coefficient for

instable Atmosphere Beta 1 - .600

Entrainment coefficient for

Stable Atmosphere Beta 2 - .600

Anemometer Height 10.0m

Decay Coefficient 0.0

Building Induced Downwash Yes
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TABLE A-2
METEOROLOGICAL CONDITIONS USED IN SCREENING MODEL ANALYSIS

Stability Mixing Height (m) Winds Speed {m/s}

5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000 1
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
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TABLE A-3

BOILER OPERATING CONDITIONS

Refuse Fired! ! Flue Exit (from all 4 boilers)
CASE Heat Content Firing Rate* Exit Gas Flow
(BTU/1b) (TPD) Temperature Rate Exit Gas Velocity

OF (9K) ACFM fps**  (m/s)
A 4,000 440 430 (494) 343,635 55.2  (16.82)
Bt 4,500 400 455 (508) 351,030 56.4  (17.19)
C 4,000 200 430 (494) 156,190 25.1  (7.65)
D 4,000 400 430 (494) 312,395 50.3  (15.32)

(1) Norminal Facility Capacity is 1,600 tpd (400 tpd for 4 boilers).

*Per boiler (4 boiler total).

**Flue diameter = 5.75 ft (1.75 m) for an effective diameter of 3.5 m.

tCase B is the typical load case firing reference waste.



building dimensions used in the screening runs are listed in Table A-4,
Table A-5 shows the emission rates for each of the pollutants examined,
The stack parameters and emission rates reflect the variations in the
boiler operating conditions.

The ground level concentrations shown in Table A-6 are scaled, using the
wind direction persistence scaling factors from the maximum one-hour
concentration calculated in each of the screening runs . These
concentrations represent a conservative analysis particularly for pollutant
concentrations with longer averaging times.

The results indicate that the maximum load case (Case A) of 110% of
nameplate rating, firing a waste with a low BTU content (4,000 RTU/1b)
produced the highest ground Tevel pollutant impacts. The results tabulated

in Table A-6 indicate a potential for significant S0, impact.

2
The areas downwind of the plume showing greatest impact are between 0.3 and
0.7 km. During the refined modeling analysis receptors would be

concentrated within this range.

Although there is no generally accepted scaling factor for estimating
maximum annual concentrations from 1-hour modeled values, the potential for
a significant annual impact for 502 and N02 exists. This is based on the
ratio of maximum modeled annual concentrations to l-hour concentrations of
0,05 from other modeling studies involving a single facility, Actual
determination of significant impacts and significant impact areas were
based on the refined modeling analysis presented in Exhibit C. This
analysis consisted of employing a computer-simulated dispersion model using
sequential meteorological data from Tampa International Airport. The
results from this analysis were used to further gquantify the impacts from
the proposed facility on the surrounding area.
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TABLE A-4

STACK PARAMETERS USED IN SCREENING MODEL ASSESSMENT

Base Elevation

Stack Height

Exit Temperature

Exit Velocity

Effective Stack Diameter

Building Height

Buitding Width

Building Length

Maximum Projected Width

Equivalent Length/Width

Case
Case
Case
Case

A-6

12.1

67.0

494.0 %k Cases A,C & D

meters

meters

508.0 % - Case B

A -16.82m/s
17.19 m/s
7.65m/s
15.32 m/s

B
c -
D

i

3.5

42.7

51.5

22.9

56.4

45.9

meters

meters

meters

meters

meters

meters



TABLE A-5

EMISSION ESTIMATES FROM PROPOSED FACILITY 

Pollutant
Particulate Matter
Sulfur Dioxide
Nitroggn Oxides

Carbon Monoxide

(1)

Emission Rate (grams/sec)

Case A Case B,D Case C
4.47 4.06 2.03
23.1 21.0 10.5
27.7 25.2 12.6
16.6 15.1 7.6

(1) Combined emission rates for all four boilers operating under
the condition defined by the corresponding case.
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TABLE A-6

SUMMARY QF SCREENING MODELING RESULTS

MAXIMUM CONCENTRATION (ug/m>)

Averaging Load Condition Case Significant

Pollutant Period A B C 0 Impact Level
TSP 24 hr 3.1 2.8 2.1 2.9 5
502 3 hr 36.0 32.1 25.0 33.8 25
24 hr 16.0 14.3 11.1 15.0 5
co 1 he 8.7 25.6 20.0 27.0 2,000
8 hr 20.1 18.0 14.0 18.9 500

NO2 1 hr 47.9 42.7 33.4 45.1 *

*No significant impact level is defined for NOp for a 1-hour averaging
time. Its supplied only to make an approximation of the annual NOs
impact.
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

¢ VO,
- - 4('
& R 800 GRAHAM
TWIN TOWE RS OFFICE BUILDING I PRI . GUVERNOR
2600 BLAIR STONE ROAD Y iR
TALLAHASSEE, FLORIDA 323018241 Ty ‘lﬂ ,.H W»-'f; VICTORIA J. TSCHINKEL
2 WAL W SECRETARY
RRAACY. 7T
Yare op lo‘_o-"

November 8, 1983

Mr. Donald M. Pomelia

Camp, Dresser, and McKee Inc.
One Center Plaza

Boston, Massachussetts 02108

Re: Hillsborough County Resource Recovery Project

Dear Mr. Pomelia: i
Enclosed please find copies of the meteorological data from
Tampa, Florida for the specified days you requested.

The proposed modeling methodology you have outlined in your
November 4, 1983 letter is appropriate and acceptable for the air
'quality analysis. 1In addition to the placement of the receptors
you have noted, additional receptors should be placed at the
boundaries of any Class I area within 100 kilometers of the source
and along the boundary of any nonattainment area within 50
kilometers of the sources unless it is clear from the screening
modeling that these areas will not be significantly impacted,

If we can be of any further assistance please let us know.

Sincarely,

(5 % {/yﬁo‘

Thomas Rogers
Meteorologist

TR/s
enclosures
ce: Larry George

Protecting Florida und Your Quulity of Life
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METEOROLOGICAL DATA
ASSOCIATED WITH
HIGHEST CONCENTRATIONS



Meteorological Data

The meteorological data corresponding to the highest, second-highest (HSH)
concentrations corresponding to each of the short-term averaging times is
listed in the following tables. These tables are presented
chronologically. The averaging periods are block averages, for example,
eight 3-hour averages and one 24-hour average would be calculated for each

day.

The concentrations corresponding to the highest 3-hour and highest 8-hour
averaging times occur in 1972 on day 50 (Table B-1) during period five
(hours 13 to 15) and period two (9 to 16) respectively. These periods are
characterized by a moderate northwest wind during neutral stability

conditions,

The highest 24-hour pollutant concentration occurs on day 173 of the year
1972. This day is characterized by moderate westerly winds under neutral
stability conditions. The following day, 174 (Table B-3) corresponds to

the HSH 24-hour concentration. The conditions on this day are similar to

the previous day.

The concentrations corresponding to the HSK 8-hour averaging time occur in
1972 on day 175 {Table B-4)} in period one (hours 1 to 8). The conditions
on this day are similar to the two previous days with moderate westerly

winds and neutral stability.

The meteorological data in 1973 day 355 {Table B-5) period 3 (hours 7 to 9)
produce the HSH 3-hour concentrations. Neutral stability and moderate
northwest winds prevail during this period.

The highest and HSH 1-hour concentrations occur in 1974 on day 351 during

hour 21 and 22 respectively. The conditions associated with these hours

are moderate west-northwest winds and stable stability.
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DIURNAL WIND DIRECTION ROSES
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EXHIBIT C

Refined Model Analysis

Model Parameters

The Industrial Source Complex Short Term (ISCST)} Model was used along with
the options listed in Table C-1, Based on the screening analysis (Exhibit
A), the worst-case condition (i.e. causing maximum impacts) was identified
as the 110% load case. Therefore, source parameters defining facility
operation at that load condition {Table C-2) were input to the model in the
refined analysis.

The receptor grid was based on results of the screening modeling runs and
preliminary sequential (hour-by-hour) modeling runs. Receptors were
located at downwind distances of 129m ({nearest receptor allowed in the ISC
run due to the height of the building), 200 m, 300 m, 400 m, 500 m, 600 m,
and every kilometer from 1 km to 10 km located along radials placed every
10°, This arrangement isolated the maximum concentrations (within a 100 m
fine grid) as well as established the significant impact areas (SIAs).
Additional rings located at 700 m, 800 m, and 900 m, were modeled for 1972
to Tocate the limits of the 24-hour SIA for 502. Special receptors were
located at the boundary of the Chassahowitzka National Wilderness Area
(nearest Class I area) and the 502 nonattainment area in Pinellas County.

Meteorological Data

Surface and upper air data obtained from DER and recorded at the Tampa
International airport for the years 1970 through 1974 was used as model
input. DER identified a three day period (172, 173 and 174) in 1972 that
could produce substantial ground level concentrations, if these
concentrations are excessive an alternative could be discussed.
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TABLE C-1

Refined Analysis
ISC Model Inputs and Options

Dispersion Parameter Rural Mode

Building Downwash Employed

PTume Rise Transitional plume rise-
Anemometer height 6.7 m

Meteorological Data Base Hour-by-hour observations taken

between 1970-1974 (5 years),
Tampa surface data and Tampa
upper air data*

Receptor Locations 129 m, 200 m, 300 m, 400 m, 500 m,
600 m, and every kilometer from 1 km
to 10 km**

A1l Other Options Default

Building Configuration A three tiered structure wili be

used, the largest part of the
structure, the boiler building
will be used to define building
characteristics in the model

Width 51.5 m
Length 22.9m
Height 42.7 m
Maximum Projected Width 56.4 m
Equivalent Tength/width (m)*** 49.9 m

*Obtained from DER.

**For 1972 receptors were placed at 700 m, 800 m and 900 m to
define the 1imit of the 24-hour S05 SIA.

***The width/length dimension is the gimension of the width and Tength
of a fictitious building whose area is equal to that of a circle
whose diameter is the maximum projected width listed above.
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TABLE C-2
STACK PARAMETERS USED IN REFINED MODEL ANALYSIS

Base Elevation 12.1 meters
Stack Height 67.0 meters
Effective Stack Diameter 3.5 meters
Exit Velocity* 16.82 m/s
Exhaust Temperature* 494°K
Building Height 42.7 meters
Building Width 51.5 meters
Building Length 22.9 meters
Maximum Projected Width 56.4 meters
Equivalent Length/Width 4G.9 meters

*Based on the worst case boiler operating condition as defined in
screening analysis.
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Air Quality Impact

Sequential (hour-by-hour) modeling was performed to determine the highest,
second-highest (HSH) short-term pollutant impact and highest

annual pollutant impacts. These values are contained in Section 7.0 of the
PSD application and were used throughout the air quality impact analysis.
These impacts were compared with the significant impact levels adopted by
FDER/EPA. Pollutant impacts that were less than significant were added to
measured HSH short-term pollutant levels or highest annual monitored
pollutant Tevels recorded from nearby monitors to determine the total
future concentration to be compared with the NAAQS and FAAOS. For
pollutant impacts that were significant, interactive source modeling of
other existing facilities was performed to determine their contribution to
ambient background levels. Based on the refined modeling analysis, the SIA
for SO2 and NOx was established. The SIA is defined as a circular area
whose radius is equal to the greatest distance to which the refined
modeling shows the facility's emissions will have a significant impact.

An increment analysis for SO2 was conducted, Since the area is classified
as nonattainment for TSP, no TSP increment analysis was performed. The
proposed source along with other 502 increment consuming sources were
modeled and the results were compared to PSD Class II increments. No

increment is consumed outside the SIA.

In addition to assessing the impacts of all the PSD pollutants, a special
analysis was done for HC1. This analysis included projecting facility HCl

emission rates and ambient impacts.

Emission Inventory

The SO2 emission inventory used for the additional source modeling was
derived from the Pinellas County Resource Recovery Facility and AMAX
phosphate applications. Discrepencies between these two sources were
resolved through the 1982 source inventory received from Hillsborough Co.
Environmental Protection Commission (HCEPC). The inventory listed in Table
C-3 includes the 502 sources within 30 km and several large sources within

50 km of the proposed site.
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TABLE C-3
EMISSION INVENTORY

Stack

X Y SO hgt. Temp. Exit Vel. Stack dia.
Source * {km) {km) (g;s) (m) (ok) (m/s) (m)
PSD Sources
Pineilas RRF 1-3 335.20 30841 31.5 49,1 505 26.8 2.37
McKay Bay RRF 360.00 3091.9 21.4 45,7 600 21.3 1.91
TECO Big Bend 361.90 3075.0 6002.2 149.4 426 15.6 7.00
NAAQS SOURCES
FPC Bartow 342.4 3082.7° 722.2 91.4 408 44,0 3.35
FPC Higgins 336.5 3098.5 286.7 53.0 422 10.4 3.81
FPC Anclote #1 324.9 3119.0 1631.9 152.1 416 50.0 3.66
FPC Anclote #2 324.9 3119.0 816.0 1521 416 28.3 3.66
TECO Hooker Pt. #1) 358.0 3091.0 41.30 85.4 402 18.2 3.40
TECO Hooker Pt. #2) 358.0 3091.0 41.30 85.4 402 18.2 3.40
TECO Hooker Pt. #3) 368.0 3091.0 57.00 85.4 397 - 1.5 3.70
TECO Hooker Pt. #4) 358.0 3091.0 57.00 85.4 397 11.5 3.70
TECO Hooker Pt. #5 358.0 3091.0 84.50 85.4 402 18.2 3.40
TECO Hooker Pt. #6 358.0 3091.0 107.80 85.4 436 17.9 2.90
TECO Gannon #1 360.0 3087.5 174.2 93.3 438 22.5 3.70
TECO Gannon #2 360.0 3087 .5 174.2 93.3 438 32.4 3.10
TECO Gannon #3 360.0 3087.5 198.2 93.3 427 35.4 3.20
TECO Gannon #4 360.0 3087.5 260.0 93.3 443 24.6 2.90
TECO Gannon #5 360.0 3087.5 316.6 93.3 415 20.6 4.50
TECO Gannon #6 360.0 3087.5 526.4 93.3 415 23.7 5.40
General Portland 358.0 3090.6 101.0 44 .3 473 6.6 4.72
Gardiner 363.4 3082.4 413.60 29.4 333 9.1 2.10
Gardiner 363.4 3082.4 -210.26 36.5 344 11.8 2.00

*Sources within 30 km of site.



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
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May 22, 1984

Mr. Donald M. Pompelia

Camp, Dresser and McKee, Inc.
One Center Plaza

Boston, Massachusettes 02108

Re: Hillsborough County Resource Recovery Facility
Dear Mr. Pompelia:

Enclosed is the permit application, DER Form 17-1.202(1),
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I have reviewed your modeling protocol for the refined
analysis and it appears to satisfy our modeling requirements. In
addition to the specific modeling requirements be sure to address
all of the preconstruction review requirements contained in rules
17-2.500(5) and 17-2.510(4), Florida Administrative Code.

Please call me at (904)488-1344 or write if you have any
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Thomas Rogers
Meteorologist
TR/S
enclosure

cc: Larry George
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Exhibit D
Ambient Monitoring Data

For pollutants subject to New Source Review, ambient air quality monitoring
may be required to define background concentrations. These ambient Tlevels
are then used as a basis for establishing whether the proposed emissions
contribute to the violation of ambient air quality standards. Sources may
be exempt from air quality monitoring if the impact of a given pollutant
falls below the de minimis concentration (17.2500(3)(e)). A refined anal-
ysis was done using the Industrial Source Complex (ISC) dispersion model
and sequential (hour-by-hour) meteorological data over a S5-year period to
jdentify the pollutants which exceeded these guidelines. From this
analysis the highest, second-highest concentrations were compared

to the appropriate de minimis concentration levels (Table D-1). Pollutants
whose concentrations exceeded the quideline are 502, lead, and fluorides

Among other activities, the HCEPC is responsible for monitoring air quality
data within the County. HCEPC runs 65 monitoring stations and receives in-
formation from other private monitors totaling an air guality network of 83
stations, many of which monitor for more than one pollutant. Ambient mon-

itors for all the criteria pollutants are within 12 km of the site (Table

D-2). The measurement method for each pollutant is listed in Table D-3.

Three SO2 monitors are located within 10 km of the site. Two of these

sites, Brandon and Highway 41, are bubbles which sample for 24 hours every
sixth day. The monitor at the HCEPC office is a continuous monitor, Con-
centrations recorded here are much higher and considered more reliable than

the bubbler data.
Lead is monitored at 6 sites within Hillsborough County. Of these sites

Orient Rd. is the closest to the proposed site. Concentrations reported at

this station are the second-highest recorded in the County for 1983,
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Pollutant

Total Suspended
Particulates

Sulfur Dioxide
Carbon Monoxide
Nitrogen Oxides
Lead

Mercury
Berryllium
Fluorides

Vinyl Chloride

Total Reduced Sulfur

Reduced Sulfur
Compounds

Hydrogen Sulfide

TABLE D-1

De MINIMIS MONITORING GUIDELINE

Averaging
Time

24-hour

24-hour
8-hour
Annual*
24-hour
24-hour
24-hour
24-hour
24-hour
1-hour

1-hour

1-hour

Highest
2nd-Highest
Conceptration
(ug/m3)

3.26

16.9%+

16.3

1.06
0.32%
0.035

8.8 x 107>
0.405%*

Negligible

De Minimis
Monitoring
Guideline

(ug/m3)

10

13
575
14
0.1
0.25
5.0 x 107
0.25
15
10
10

0.04

*The annual concentration is based on the highest annually ave. conc.

**Concentration exceeds the de minimis monitoring guideline.
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TABLE D-2

AMBIENT AIR MONITORING DATA FOR HILLSBOROUGH COUNTY

TOTAL SUSPENDED PARTICULATES (ug/m’)

Annual [GM) 24-Hour
SITE 10 SITE NAME 1982 1983
State 0. 1982 | 1983 | Wigh 2nd HWigh | High 2nd High
1800 082 82 | Orient Road 53 %4 149 126 132 115
54 53 166 117 138 115
4360 074 86 311 §. 22nd St, 53 55 133 91 92 83
0370 001 7 Brandon {Rainbow Tr.) n -- 98 65 - -
0370 002 7 Brandon - 33 -- -- 86 86
1800 083 93 Highway 41 38 43 96 B85 174 113
4360 051 | 115 ! Hooker's Point {Lehman) %6 -—- 169 135 -- --
4360 062 | 115 | Hooker's Point {Maritime) -- 58 - -- 141 90
4360 002 1 | Health Dept, 53 56 116 104 90 85
52 54 110 96 91 i)
4360 035 63 [ Davis Island
4360 060 122 | Seminole H&E School 45 52 74 63 81 78
4440 001 5 Temple Terrace 35 48 361 151 232 196
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TABLE D-2 (Cont.)

AMBIENT AIR MONITORING DATA FOR HILLSBOROUGH COUNTY

OZONE (ppm)

1-Hour
SITE 1D SITE NAME 1982 1983 Exceedences
State 0. High | ?nd High | High | 2nd High | High ] Znd High
4360 035 63 Davis Istand 102 .095 .145 .143 0 3
4360 055 119 | Beach Park L1115 110 .128 .118 0 1
CARBON MONOXIDE (mg/m’)
1-Hour 8-Hour
1982 1983 1982 1983
2nd 2nd 2nd 2nd
High | High | High | High| High | High| High ]| Hign
4360 052 120 NCEPC 11 10 12 11 6 6 7 5
4360 035 63 | Davis Island 7 4 7 7 3 3 3 3
4360 056 121 Hillsborough Building 14 11 12 11 7 6 7 7
4360 060 | 122 | Semincle High School 11 11 13 10 9 8 8 6
3
LEAD (ug/m™)
"— Calendar Quarter
1982 1983
1800 082 82 | Orient Road .3 0.8
4360 051 | 115 | Hooker's Point (Lehman) 0.2 -
4360 062 | 115 | Hooker's Point (Maritime) - 0.6
4360 002 1 | Health Department 0.4 0.4
4360 035 63 Davis Island u.2 0.3
4360 060 | 122 | Seminole Heights School 1.1 1.1
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TABLE D-2 (Cont.)

AMBIENT AIR MONITORING DATA FOR HILLSBOROUGH COUNTY

SULFUR DIOXIDE {ug/m’)
» Annual 24 -Hour 3-Hour
SITE 1D SITE NAME 1982 1983 1982 1983
State C0. 1982 | 1983 1 ? 1 2 1 2 1 2
0870 001 7 } Brandon b 3 37 24 10 8 -- -- -- --
1860 083 93 | Highway 41 8 8 52 31 76 31 -- --
9 8 55 39 76 31 - -
4360 052 120 HCEPC {5135) 21 116 105 545 | 461
{ 170} 25 16 60 38 108 86 147 144 | 527 { 493
4360 051 | 115 | Hooker's Point (Lehman} 24 -- 117 a7 - -~ 452 1 327 -- -
4360 021 81 906 Jackson Street 24 -- 113 113 - -- 517 | 453 -- --
4360 035 63 | Davis lIsland 25 21 103 88 8BS 77 376 334 | 327 | 291
NITROGEN
OXIDES
Annual
1982 1983
0370 00} 7 | Brandon 22 23
4360 052 120 | HCEPC 40 35
4360 091 | 115 | Hooker's Point {Lechman) 30 .-
4360 055 119 | Beach Park 25 29




Parameter

Carbon Monoxide

Dust (Microscopy)

Dustfall

Nitrogen Dioxide:

Bubbler

Continuous

Ozone

Sul fur Dioxide:

Bubbler

Continuous

Suspended Particulate:

Total
Sulfates

Lead

TABLE D-3

AIR POLLUTION MEASUREMENT METHODS

Method or Reference

Title 40 Code of Federal Regulations (40
CFR), Part 50, Appendix C Beckman Model
866: EPA No. RFCA-0876-12

EPC - Nikon Polarization Microscope

Journal of Air Pollution Control
Association July 66, Vol. 16, No., 7

EPA No. EON-1277-026 page 62971 Federal
Registry Vol. 42

40 CFR, Part 50, Appendix F

1. Monitor Labs Model 8440; EPA No.
RFNA-0677-021

2. Bendix Model 8101-B Analyzer

40 CFR, Part 50 Appendix D
1. Bendix Model 30002; EPA No.,
RFOA-0176-007

2. Dasibi Model 1003 AH; EPA No.
EQOA-0577-019

40 CFR, Part 50, Appendix A
1. Thermo Electron Model 43; EPA No.
QSA-0276-009

2. Philips Model PW9755; EPA No.
EQSA-0676-010

40 CFR, Part 50, Appendix B
EPC - Turbidimetric Method

40 CFR, Part 50, Appendix G

SOURCE: Environmental Quality; Hillsborough County Environmental

Protection Commission; 1981,
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No ambient air data for fluorides are monitored by the HCEPC. There are no
sources of fluorides in the vicinity of the site so background
concentrations are considered small. The HCEPC does have a program which
measures fluoride concentrations in grass. The sampling areas are
primarily located in eastern Hillsborough County 30 to 50 km from the
proposed site, Fluoride concentrations in grass near the proposed site is
expected to be near background levels and below concentrations considered

unsafe.

The data from these monitors are believed to be sufficient to establish

the baseline concentrations in the vicinity of the proposed site and to
evaluate whether the proposed emissions violate any ambient air quality
standards.
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1.0 SUMMARY

Based on the analysis presented in this appendix, supplemented by the
air quality analysis contained in the PSD application {Appendix 10.1.5
of the Application for Power Plant Site Certification}, it has been
determined that a 220 foot stack is feasible for the proposed energy
recovery facility. The analysis contained here and in the P3D appli-
cation examines the aerodynamic downwash issues and the groundlevel
concentrations of pollutants associated with the proposed facility.
The analyses show that neither downwash nor pollutant concentrations
will be a problem at the facility with a 220 foot stack.

Overview

The development of a resource recovery facility in Hillsborough County
includes the design of a stack for discharging exhaust gases to the
atmosphere, A principal feature of stack design is the selection of

an acceptable stack height to avoid unacceptable impacts on ambient

air quality. As a rule-of-thumb, if the stack height is equal to or
greater than 2.5 times the principal onsite structures, aerodynamic
downwash effects are not encountered and unacceptable impacts on air
quality due to these effects are avoided, However, the stack height
can be less than the rule-of-thumb height if an evaluation shows the
lower stack height will avoid unacceptable impacts.

The regional topography in the vicinity of the site for the proposed
facility is relatively flat. Tall structures can have a significant
visual effect. The stack for the facility has been designed with the
intent of minimizing air quality impacts while avoiding excessive vis-
ual impacts. As a result, a less than the rule-of-thumb height has
been selected.

The USEPA has a standard set of atmospheric dispersion models that are
recommended for use in demonstrating comptiance with established air
quality standards and guidelines. The EPA recommended model for stack



heights less than the above 2.5 times ratio is the Industrial Source
Complex (ISC) model (EPA, 1978 & 1983). ISC is used in this analysis
to assess and compare the impacts from a stack which does not conform
to good engineering practice (GEP) guidelines of 2.5 times the princi-
pal onsite structures with that of a GEP stack. Other factors, inclu-
ding economic and aesthetic considerations, should be judged against
actual pollutant increases/decreases. The sensitivity of ground level
concentration impacts to stack height, especially under the influence
of turbulence caused by nearby structures, suggests that a more refined

analysis beyond the ISC model be applied to verify the ISC model results,

Basis of Analysis

Along with the recommended ISC modeling analyses, additional analyses
were conducted in order to provide a reasonable degree of confidence
in the suitability of the selected stack heignht. This report summar-
izes the analyses that have been performed to evaluate the impact of
facility emissions on ambient air quality levels for the chosen stack
height of 67 meters (220 feet) above grade level (agl). The report
contains two methods which have been applied in evaluating impacts,
one, the standard Industrial Source Complex (ISC) computer model, the
other, a method developed by Halitsky {1976).

The ISC model is regarded as state-of-the-art in estimating ground-le-
vel concentrations via Gaussian dispersion assumptions. Subroutines
within the model envoke various algorithms depending upon the stack
height to building height ratio to address the increased turbulence
which is likely to occur from a non-GEP stack, These algorithms modi-
fy the standard dispersion coefficients, sigma y (Sy) and sigma z
(SZ), as a function of downwind distance. These dispersion coeffi-
cients, in turn, dictate the rate of expansion and dilution of the
plume, thereby affecting ground level concentrations.

The Halitsky approach is similar in that the standard Gaussian disper-
sion coefficients are also modified as a function of downwind dis-
tance. However, the modification is based on algorithms developed



from site specific structure dimensions (Halitsky, 1976). ISC also
analyzes the structure dimensions but envokes one of three generic al-
gorithms based on the structure classification (either squat or tall)
or the stack placement in relation to the facility (USEPA, 1979).

ISC is often regarded as the regulatory model of choice in downwash
applications. However, verification of the model results to this
point is incomplete., The comparison to the Halitsky model is being
made to assure that the ISC at least provides a conservative estimate.

The advantages and shortcomings of each model, as well as a descrip-
tion of the algorithms used is presented herein. The actual algo-
rithms utilized as well as the respective input parameters, are pre-
sented in Attachment A.

The models have not been compared for all possible conditions likely
to occur at the proposed site. Instead, several meteorological con-
ditions that will likely cause the greatest facility related impacts
on short-term concentration patterns were used as the basis for com-
paring model results.

Findings

Using EPA recommended screening techniques, it was shown that the
plume will clear the cavity region, thereby limiting the increase in
ground level impacts to wake-related turbulence. A downwash analysis
on the wake region using the USEPA recommended ISC computer model has
been performed to evaluate the potential ground level impacts of the
resource recovery facility proposed for Hilisborough County. Due to
the sensitivity of ground level impacts to stack height, especially
under the influence of structure-related turbulence, a more refined
analysis was included to insure the conservativeness and accuracy of
the ISC analysis. The refined analysis included algorithms suggested
by Halitsky (1976) for comparitive purposes.



The downwash analysis was completed using a number of options avail-
able in the algorithms., The results were then compared to assess the
overall effect these options have on ground level impacts. A set of
four meteorological conditions representing worst-case short-term
events were selected for ambient data input. If a large degree of
variability between the models resulted, a more refined analysis would
be necessary. A comparison was also made between the impacts from a
GEP and a non-GEP stack with the ISC computer model. These results as
well as the results of the other comparisons are made below.

Based on the overall results, the ISC model utilized in both the re-
fined stack analysis, as well as the full grid analysis of the facil-
ity found in the main text, was found to be the most conservative me-
thod for this level of detail. The Halitsky analysis, which used more
realistic algorithms based on structure dimensions, resulted in lower
ground level impacts in the four cases studied.

The purpose of the stack height analysis is to provide the technical
foundation for determining the implications of a stack height at less
than GEP. The analysis compared two methods of assessing downwash --
ISC and Halitsky. [t also compared the predicted relative ground le-
vel concentrations of a 220 foot stack to those of a 375 foot stack
which would have been the design height of a "rule-of-thumb" GEP stack.

This stack height analysis was performed without consideration of actual
pollutant emission rates and groundlevel concentrations. It showed on a
comparative basis that the use of the standard ISC model would be a con-
servative method of assessing downwash. The use of the ISC moadel in the
detailed air quality analyses which was performed using estimates of ac-
tual poliutant emission rates and predicted groundlevel concentrations
has shown that there is no problem with downwash,

In order to determine the actual impacts of a 220 foot stack, detailed
modeling and a comprehensive air quality analysis that includes other
major sources must be performed. The detailed air quality assessment is
presented in Appendix 10.1.5 "Prevention of Significant Deterioration"
of the Application for Power Plant Site Certification.
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2.0 TECHNICAL EVALUATION

2.1 Location of Influential Structures

The proposed Hillsborough County resource recovery facility is
located on a 50.4 acre parcel of land bordered on the east by
Faulkenburg Road, to the south by the Seaboard System Railroad, and
to the west by Tampa Electric Company Power Lines. The site is zoned
C-U, Community Unit District,and is classified on the Horizon 2000
Land Use Plan Map as Public/Semi-Public.

Onsite, the tallest structure will be the proposed facility's stack
at 67 meters agl, while the tallest structures associated with the
proposed facility are 42.7 meters agl. A wastewater treatment plant
is to be co-located on the site but it will have structures no
greater than 2 stories in height. For aesthetic purposes, the
proposed site is planned to be landscaped on all sides with trees,

Office buildings, light industries and light industrial/business
parks are located offsite and to the east of Faulkenburg Road and the
south of the Seaboard System Railroad. Scattered residential units
are presently situated to the immediate east of Faulkenburg Road,
north of the railroad. The tallest offsite structures of significant
size are associated with the Tampa Central Park Office Building
Complex located approximately.l,100 meters to the south-southwest.
The tallest structure in this complex is about 12 stories high, The
proposed site location is well outside the zone where structural
turbulence from this complex is significant. Therefore, the onsite
structures were the only structures of interest in this analysis.

2.2 Impact Analysis

The environmental impact from the facility air emissions on the
ambient air quality of the surrounding community will depend
primarily on the diffusion characteristics of the facility surround-

ings and the facility design. These features primarily include stack



height, exit diameter, temperature and velocity and the interaction
of the plume with turbulence generated by onsite structures and the
surrounding surface cover, Aside from the buoyant and momentum
properties of the exhaust plume, the stack height plays the primary
role in determining the level and location of plume impact. Gen-
erally, the higher the stack, the further away from the facility the
maximum ground level impacts are located. This is due to the fact
that most of the pollutants are being released higher into the
atmosphere. The resulting diffusion pattern places impacts further
away from a facility as well as decreases concentrations prior to
impact.

The accepted conservative rule-of-thumb on stack design is to
construct the stack so that:

Hg = H + 1.5(L)
Where Hg = Good engineering practice {(GEP) stack height.
H = Height of the principal structure or nearby
principal structure.
L = Lesser dimension (height or width) of the

structure or nearby structure.

The GEP rules adopted by the EPA (1981) have been successfully
challenged by the Sierra Club and others in court and at present some
of the issues involved in the stack height regulations have been
remanded to EPA for further study or definition. The final ruling
may be retroactive to all stacks constructed since 1970. However, it
has been recommended to use current GEP guidelines until the issue is
resolved (USEPA, 1984).

The FDER has also adopted guidelines for modeling stack heights.
According to FDER, any stack height above 2 times the principal
structure height is basically considered out of the zone of structure
related downwash and can be modeled by a standard technique (FDER,
1983).




The Hillsborough County resource recovery facility is proposed with a
stack height of 67 meters (220 feet). The tallest facility building
proposed onsite is the boiler room which has a roofline elevation of
42.7 meters agl, Applying the current EPA GEP guideline of 2.5 times
the height of the tallest structure would mean a GEP stack height of
107 meters., The current design is 1.6 times the boiler house height,
or 39.6 meters below the EPA GEP guidelines, and 18.3 meters below
the FDER GEP guidelines.

Two regions of potential ground level pollutant impact should be
analyzed when a stack does not conform with GEP, The first area is
the cavity region, up to 3(L) downwind, where (L) is the lesser of
the building height or projected width, and the second is the wake
region; 3(L) to 10(L) downwind. These regions as well as other
building induced flow characteristics are shown in Figure 2-1, If
significant building induced turbulence affects plume dispersion, an
even more refined analysis will be necessary,

Cavity and wake-related impacts can be assessed either theoretically
by applying equations based on the laws of physics and thermodynamics
to the stack or by physical/fluid modeling. The latter approach
involves the construction of a scale model of the facility. For this
analysis, the theoretical approach will be taken and if substantial
impacts are indicated the more refined physical/fluid modeling
approach may be warranted,

2.1.1 Cavity Analysis

The building induced turbulence can be expected to occur within the
recirculating cavity region, If the plume becomes entrained within
this region, ground level impacts would increase. Excessive ground
level concentrations typically will not result when:
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0 The emission point is well above the disturbed flow.

0 The plume rise is sufficiently great to keep a significant
part of the effluent outside the area of disturbed flow.

) The wind direction places the stack outside the area of
disturbed flow,

To determine if the emission point is well above the disturbed flow,
the vertical extent of the cavity region must be calculated. Current
guidance suggests the vertical extent of the cavity is approximated
by:

(1) hc = H + 0,5(L) (EPA 1983)
where;
hc = Vertical extent of cavity region,
H = Height of the principal structure or nearby principal
structure,
L = Lesser dimension (height or width) of the principal

structure or nearby structure,

Substituting in the appropriate values for the proposed faciiity.

hC = 64.0(m)

Since the proposed stack height is greater than the cavity height, it
may be assumed using EPA guidelines (EPA, 1977), that the maximum
impacts will occur beyond the cavity region,

The downwind extent of the cavity can be determined by current

guidelines (EPA, 1983), For short buildings (Y/H<2)}, the cavity
length (Xr) extends to;



(2) Xr =¥ + (A}(W) (EPA, 1983)
1.0 + B(W/H)

where;
H = Building height (meters)

Y = Along wind building dimensions
(49.9 meters)

W = Crosswind building dimensions
(49.9 meters)

A= -2.0 + 3.7 (Y/H)" /3

B = -0.15 + 0.305 (y/H)"1/3

Substituting in the appropriate values for the Hillsborough facility;
Xr = 114.8 (meters)

The cavity is therefore predicted to extend 114.8 meters from the
downwind edge of the facility,

Although the stack release point is above the maximum turbulent zone
a more refined analysis is needed to determine the effects that
atmospheric conditions will have on plume rise, To determine such
effects the critical wind speed (uc) must first be determined. The
critical wind speed is the speed, based on stack exit parameters,
that downwash will occur (EPA, 1977). Neutral atmospheric conditions
will be assumed in this assessment,

The critical wind speed can be approximated by:
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(3) u. = (Eﬂﬂ) (EPA, 1977)
hs

where: hs = stack height
udh = 21.4F3/4 when F< B5 m4/sec3
= 38.7F3/5 when F> 55 m%/sec’
{(4) and: F = gV d2 T.-T
V9 L=y
4 TS

= Acceleration of gravity (9.8 m/sec2

9 )
T. = Ambient temperature (assume 298°K)

V. = Stack gas exit velocity {16.82 m/sec)
d

T

= Inner stack diameter (3.5 m)
= Stack gas temperature (494°K)

Substituting in the appropriate vaiues:

F = 200.2 m4/sec3
thereby: udh = 38.7F3/5
= 930.2
and: u_ = 13.9 m/sec

c

The characteristics of the plume leaving the proposed Hillsborough
County resource recovery facility (high exit velocity leaving the
stack) indicate that momentum forces will dominate plume rise during
the initial phases of plume history. In relation to the momentum
forces, buoyancy doesn't start to affect plume history until the
plume is beyond the cavity region. This is taken into consideration
later on in this analysis with the incorporation of both buoyancy and
momentum forces into the plume rise algorithm for both the ISC and
Halitsky analyses.
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The momentum plume rise {(hm) is calculated from:

(5) n = 3Fm (x) 173
b? 2
Ye
Where: b = (1/3 + uC/Vs)

(AMS, 1975)

(equal to 1.16)

u_= Critical wind speed (13.9 m/sec)

x = Downwind distance (assume X=2

building heights downwind; 85 meters)

(EPA, 1979)

_ 2,2
Fm =Tavs ~ d
Ts 4
Fm = 522.7

(see equation (4) for
definition of remaining terms; (EPA, 1979)

Substituting in the appropriate values;:

hm = 8.00 (m)

Adding the plume rise {due to momentum) to the physical stack height,
the plume centerline height at two building heights downwind for the

critical wind speed is equal to:

hs + hm
75.0 (m)

hp
hp

Under worst-case conditions (neutral atmospheric conditions and wind

speed at the critical level (13.9

m/sec)) it is demonstrated that the

plume centerline will be above the structure wake cavity with a stack

height of 67 meters.
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2.2.2 Wake Analysis

Although the plume centerline has been predicted to rise above the
cavity region, high concentrations can still result if a portion of
the plume becomes trapped within the cavity. The plume centerline
height has been previously determined to equal 75 meters at two
building heights downwind with winds at the critical speed, Assuming
a neutral stability, the vertical sigma of the plume would be
approximately 4 meters (USDOH, 1970). The visible edge of the plume
has often been assumed to coincide roughly with the point at which
the concentration falls to 10 percent of its axial value. The
distance of this edge from the plume centerline is estimated to equal
2.14 times the vertical sigma value (Slade, 1968) or 8.6 meters in
the Hillsborough case. Subtracting this value from the plume
centerline héight of 75 meters (at two building heights downwind),
the resultant value equals 66.4 meters. At this height 90 percent of
the plume would be above the cavity region with a safety factor of
2.4 meters. Therefore, high concentrations from partial plume
entrainment are not expected to occur.

Although the trajectory of the plume centerline has been predicted
via theoretical equations to clear the region of maximum
building-related turbulence, the cavity, the analysis must be refined
further to indicate whether any portion of the plume below the
centerline is entrained into the turbulent wake. The ISC computer
model (EPA, 1979) and a method put forth by Halitsky (1976) were
chosen for the refined analysis. A detailed analysis of the cavity
region by theoretical application has not been developed to the same
extent as that of the wake region. The outcome of the wake analysis
should indicate if an in-depth analysis, possibly involving
physical/fluid modeling, is needed for the wake region,

The two models of choice are discussed in generic terms below.

Algorithms utilized, as well as their input values, are presented in
greater detail in attachment A.
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2.2.2.1 ISC Model Description

The Industrial Source Complex (ISC) dispersion model combines and
enhances various dispersion model algorithms into a set of two
computer programs that can be used to assess the air quality impact
of emissions from the wide variety of sources, The ISC short-term
model (ISCST}, an extended version of the Single Source (CRSTER)
model, is designed to calculate concentration or deposition values
for time periods of 1,2,3,4,6,8,12 and 24 hours. If used with a year
of sequential hourly meteorological data, ISCST can also calculate
annual concentration values.

The ISC model programs can be applied to point area and volume
sources. The steady-state Gaussian plume equation for a continuous
source is used to calculate ground level concentrations. The
generalized Briggs plume-rise equations, including the momentum
terms, are used to calculate plume rise as a function of downwind
distance (EPA, 1979). Procedures suggested by Huber and Snyder

are used to evaluate the effects of the aerodynamic wakes and eddies
formed by buildings and other structures on plume dispersion (EPA,
1979). A wind-profile exponent law is used to adjust the observed
mean wind speed from the measurement height to the emission height
for the plume rise and concentration calculations. Procedures
utilized by the Single Source (CRSTER) Model are used to account for
variations in terrain height over the receptor grid. The
Pasquill-Gifford curves are used to calculate lateral (Sy) and
vertical (SZ) plume spread. The ISC model has rural and urban
options. In the rural mode utilized in this analysis, rural mixing
heights and the Sy and Sz values for the indicated stability category
are used in the calculations,

When a downwash application is indicated, the ISCST model is
utilized, According to USEPA guidelines (EPA, 1979), when used in
the downwash mode, ISC is to be run with gradual plume rise (GPR)
activated (plume rise at each downwind distance is computed), and no
stack tip downwash (STD) (stack related turbulence is ignored).

14



In this analysis, ISC was run in four configurations or modes. The
first mode was that recommended in EPA guidelines (with GPR and no
STD). The second mode was run with STD incorporated and no GPR and
the third mode assumed no building wake turbulence but included
gradual plume rise and no stack tip downwash. The first two modes
were included to determine the significance that the options chosen
would have in the downwash calculations, while the third was included
as a control case. The later case would indicate the differences in
concentrations that would result by not utilizing the wake analysis
equations, thereby testing the actual significance of these
algorithms. The fourth mode was run to indicate ground level impacts
from a GEP stack at 375 feet agl. This run included the use of the
gradual plume rise option and no stack tip downwash.

In evaluating wake effects, the first step in the procedure used by
ISC is to calculate the plume rise due to momentum at a distance of
two building heights downwind from the stack. If the plume height,
given by the sum of the stack height and the momentum rise at a
distance of two building heights, is greater than either 2,5 building
height (2.5 hb) or the sum of the building height and 1.5 times the
projected building width (hb & 1.5 hw), the plume is assumed to be
unaffected by the wake. (ISC assumes a projected width (hw) by
assigning a circle of area equal to the horizontal width of the
building, with the diameter of the circle being the projected width),
Otherwise, the plume is assumed to be affected by the wake and the
program modifies the dispersion coefficients (SZ and/or Sy) according
to the plume height to buiiding height ratio and placement of the
stack in relation to the main structure (the user must determine this
location and choose one of 2 algorithms by envoking the proper
option) (EPA, 1979)., The algorithms utilized in the ISC analysis are
presented in Attachment A. Input parameters, receptors utilized and
general model information are presented in Table 2-1.
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INPUT PARAMETERS, RECEPTOR CGNFIGURATION AND
COMPUTATION MODE OF THE ISC COMPUTER
PROGRAM USED IN THE DOWNWASH ANALYSIS

COMPUTATIONAL MODE:

VERSION 82340 FROM UNAMAP 5, DECEMBER 1982
RURAL

GPR (GRADUAL PLUME RISE)

STD (STACK TIP DOWNWASH)

MODEL VERSION
MODE
OPTIONS AVAILABLE

RECEPTOR CONFIGURATION:

- ASSUME ZERO TERRAIN

- 8 RECEPTORS @ 250,500,750,1000,
1500, 3000,5000, and 10,000 METERS
DOWNWIND

INPUT PARAMETERS:

67 METERS (ABOVE GRADE LEVEL)
3.5 METERS
494 DEGREES KELVIN
16.82 METERS/SECOND
ASSUMED @ ZERO METERS
AMBIENT TEMPERATURE; 298 DEGREES KELVIN
MIXING HEIGHT; 5000 METERS
STABILITY/WIND; A/3.0 METERS/SECOND
D/5.0 METERS/SECOND
D/10.0 METERS/SECOND
D/15.0 METERS/SECOND
WIND PROFILE EXPONENTS;
A STABILITY
D STABILITY

ANEMOMETER HEIGHT - ASSUMED @ 10 METERS (ABOVE GRADE LEVEL)

STACK HEIGHT

EFFECTIVE STACK DIAMETER
EXIT GAS TEMPERATURE
EXIT GAS VELOCITY
FACILITY ELEVATION

INPUT METEOROLOGY

U i
o
P
L]

TABLE 2-1
INPUT PARAMETERS, RECEPTOR CONFIGURATIOM
CDM AND COMPUTATIONAL MODE OF THE ISC MODEL
USED IN THE DOWNHASH STUDY
SVIFONMENtal eNgINeers. SCiontsts.
planners & management consultants
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One of the primary drawbacks of the ISC model is the limitation of
how close to the structure concentration estimates will be predicted.
ISC will supply concentration estimates to within 3 building heights
or 100 meters downwind of the structure, whichever is greater. The
dispersion values supplied by the Pasquill-Gifford curves begin at
100 meters; this is the primary reason why the [SC model cannot
predict impacts within the cavity region. (The cavity, as predicted
by equation (2), extends to 114.8 meters downwind.)

2.2.2.2 The Halitsky Model for Determining Structure Related
Turbulence

The Halitsky approach (Halitsky, 1976) is based on the results of a
wind tunnel study, as well as field study of a nuclear power reactor
complex in the mid-western United States. The Halitsky model was
chosen because it is based on a comprehensive study using both wind
tunnel and field data.

The meteorojogical parameters observed during the field study by
Halitsky included the mean wind speed and direction, the standard
deviation (both horizontal and vertical) of the wind direction, and
the temperature difference at various elevations. These observations
were recorded both upwind and downwind of the facility during various
times of the testing period. The wind tunnel simulation was
comprised of a 1 to 96 scale model of the facility and was limited to
neutral stabilities,

The relationship of the building configuration to observed mean
velocities, turbulence and wake boundaries were developed from the
nuclear facility., These equations were then used to plot the hori-
zontal and vertical turbulence excess due to the building, which
occurred in addition to the ambient turbulence. These equations were
modified for the Hillsborough County resource recovery facility, and
by using the applicable Halitsky assumptions, were used to generate
the predicted turbulent excess for the proposed facility.
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This approach is somewhat similar to the one taken by ISC. However,
the modification of the dispersfon coefficients S and Sz is more
building specific in the Halitsky approach. ISC assigns algorithms
for the modification of Sy and Sz from a broader classification
scheme.

The proposed structure was modeled as an equivalent flat plate,
perpendicular to the wind, The excess width from the shorter onsite
structures was added to the width of the tallest structure, thereby
creating a rectangular plate 42.7 meters high by 72.7 meters wide.

One of the assumptions used from the Halitsky study was that the
plume distribution in the lateral direction (Sy) approached a
parabolic rather than a Gaussian distribution. This assumption was
based on field data collected by Halitsky. Since no field data
existed for the vertical distribution (Sz), a Gaussian spread was
assumed. ISC assumes a Gaussian distribution for both cases.

The standard Pasquill-Gifford diffusion curves were modified to
account for building-related turbulence using Halitsky equations,
adjusted for the proposed facility. These adjustments are shown in
Figures 2-2 and 2-3 for the Sy and SZ curves, respectively. As can
be seen from both figures, the curves are amplified in-close. This
relative increase in diffusion is due to the influence of the
building and decreases with downwind distance, The curves predicted
for the Hillsberough County resource recovery facility cross the
standard Pasquill-Gifford curves further downwind for the Sy values,
This crossover is due to the assumption of parabolic rather than
Gaussian diffusion rates in the lateral direction.

Using these new curves, the standard Gaussian model was utilized to
predict downwind concentrations with the modified Sy and SZ values.

The predictions for the Halitsky method were computed with and
without the stack downwash algorithm utilized in the ISC analysis.
Concentrations were predicted at the downwind distances for the same
meteorological conditions that were modeled in ISC (Table 2-1).
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2.2.3 Comparison and Analysis of ISC and Halitsky Results

The results of the two model comparison are presented in Table 2-2.
The models were run using identical algorithms except for those
algorithms which modified the turbulence in the wake of the
structure, A unitized emission rate of one gram per second was
applied to both models yielding normalized concentrations that are
directly comparable.

The first comparison of note is the Halitsky results incorporating
and not incorporating the stack tip downwash (STD)} algorithm. When
the stack exit velocity is great, STD is not expected to occur in
light wind speed cases. Based on the proposed Hillsborough County
resource recovery facility exit velocity, the STD algorithm indicates
no STD for the 3.0 and 5.0 meter per second cases. In the two
situations in which STD was used (the 10 and 15 meter per second wind
speed cases), the concentrations for the stack tip downwash case were

50 percent higher at the maximum, with both cases gradually reaching
parity downwind,

For the three non-GEP ISC cases, for all simulated meteorological
conditions, the concentrations in-close varied to different degrees,
However, as downwind distance increased, the differences in
concentrations decreased to a point of convergence in certain cases.
This is to be expected as the variations in option choice tends to be
magnified in-cliose due to the effects of building related turbulence.

A comparison of results from the two ISC cases, one with GPR and no
STD and the other without GPR but incorporating STD illustrates that
substantial differences are possible in predicted impacts in-close by
choosing different options. The differences are most apparent for
the D stability cases. Tﬁe cases with GPR show higher predicted
concentrations in-close over the non-GPR case. The GPR algorithm
gradually elevates the plume height until a final height is reached
(at 991 meters downwind for the Hillsborough County case). The final
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MAL ITSKY AND {5C METHUDS
(grems per cubic meter normdlized frum 4 | gram per second release rate)
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plume height is based on an algorithm presented in the attachment and
is equal to the plume height set in the non-GPR case. Since the
plume height in-close for the non-GPR is higher than the case with
GPR, concentrations are lower. The predicted normalized
concentrations for the two runs converge when the gradual plume rise
heignt in the GPR case equals the final plume height in the non-GPR
case.

The aforementioned results are mainly applicable for the D stability
cases when atmospheric dispersion is limited and turbulence-related
impacts are due to structural influences. The ISC concentrations for
the A stability case are very close indicating that strong
atmospheric turbulence (as in the case for A stabi]ity)ﬂdominates the
building-related turbulence. The effects of the GPR aption are fully
realized here when a comparison is made between the ISC run-with STD
and no GPR and the ISC run with no building wake effects but with
GPR. The latter run indicates that for this case, the strbng
dispersion associated with the A stability case plus the'GPR option
causes impacts greater (in-close) than the former -case which utilized
the downwash option and no GPR, This case demonstrates the '
variability which can result in using these models in a limited

short-term case-by-case basis.

The results from the ISC run for a facility with a GEP stack indicate
concentration estimates lower than all of the other runs performed
(Halitsky included). The concentration difference between the GEP
and non-GEP stack height runs is greatest in-close (from about 300 to
700 meters) with lessening differences with increasing downwind dis-
tance. Comparing the GEP/non-GEP ISC runs with the same options
(GPR-no STD) the differences at the maximum point of impact for all
input meteorological conditions shows the non-GEP stack yielding con-
centration impacts 88 percent greater than the GEP case. As presen-
ted in the PSD appendix {Appendix 10.1.5), the second maximum impact
of the 24 hour 502 value is only 6.5 percent of the standard using
the non-GEP stack. The economic and aesthetic offsets can justify
the increase in predicted impacts,
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The final comparisons of the ISC and Halitsky runs is for the 10 and
15 meter per second wind speed cases. The Halitsky results lie
between the [SC wake and no wake cases and then converges with them
beyond 3,000 meters. The approximate differences in predicted
concentrations impacts, based on a one gram per second unitized
emissions rate, is one order of magnitude. These differences occur
from the inner boundary of 250 meters out to 1,500 meters after which
convergence bhegins.

For the 5 meter per second D stability case, the same results emerge;
relatively large differences in-close with convergence further
downwind. In-close, the difference between ISC and Halitsky (both
using GPR) is approximately 5 orderé of magnitude. In this case,
light winds and neutral stability.doj!ittle to dilute the piume. The
primary dilution comes about from the bui]ding-related turbulence and
thereby highlights the differences in the algorithms used in these
two approaches. The ISC results are the more conservative of the
two.

2.2.4 Analysis of Actual worst-Casé.Meteoro]ogical Conditions in
Hillsborough County |

The ambient conditions expected to cause the maximum downwash-related
impacts are expected to occur during iimited meteorological events in
Hillsborough County. A program called STEADY was applied to identify
periods of persistent meteorological conditions which may potentially
cause maximum ground level impacts.

The STEADY program (CDM, 1977), requires input ranges for wind speed,
wind direction and stability, individually or in any combination.
Furthermore, input information is needed on the duration that the
specified condition is to last before being considered persistent as
well as the number of excursions allowed from the input range.
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Since the proposed facility and stack axis is orientated in an east
to west direction, a range of winds from these two quadrants were
screened for persistence. Using 1974 meteorological data recorded at
Tampa/St. Petersburg Airporﬁ as an average case year (bésed on the
full grid analysis in the main text) previous computer runs, winds
between 240 and 3000, as well as 60 and 120° were checked for
persistence (with no allowable excursions outside the range) over 24
hours or more. No limits were imposed on wind speed or the
stability.

For the year‘1974, there were 6 episodes during which winds blew from
the east for 24 or more consecutive hours. The maximum duration was
34 hours while the minimum was 26 hours, Of the 178 total hours of
the six episodes, not one hour exceeded the critical wind speed of
13.9 meters per second (the wind speed at which downwash could occur)
during the specified direction for the specified duration. Out of
the total year this persistent event occurred 2.0 percent of the
time,

Winds blew from the west; with the same 24-hour persistence (or
greater) during 3 episodes in 1974. The greatest duration was 34
hours while the least was 31 hours. During the 3 episodes, recorded
wind speed never blew in excess of the critical wind speed, Winds
with a 24-hour or greater persistence blew from the west 1.1 percent
of the time that year. The total percentage of the year in which the
wind blew between 240 and 3000, and 60 and 120° for 24 or more hours
was 3.1 percent.

From the screening of actual meteorological data it is evident that
persistent worst-case conditions, from a viewpoint of continued
potential downwash from the proposed facility, are not too common.
However, shorter events with winds from the aforementioned quadrants
and in excess of the critical wind speed are likely. These
short-term events were analyzed via the Halitsky and ISC methods and
no significant impacts were noted. As noted above, the chance of the
modeled short term events extending into persistent events in the
Tampa Bay area is remote based on 1974 conditions.
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3.0 CONCLUSIONS

Using EPA recommended screening techniques, it was shown that the
plume will clear the cavity region, thereby limiting the increase in
ground level impacts to wake-related turbulence, A downwash analysis
on the wake region using the USEPA recommended Industrial Source
Complex (ISC) computer model has been performed to evaluate the
potential ground level impacts of the resource recovery facility
proposed for Hillsborough County. ODue to the sensitivity of ground
level impacts to stack height, especially under the influence of
structure-related turbulence, a more refined analysis was included to
insure the conservativeness and accuracy of the ISC analysis. The
refined analysis included algorithms suggested by Halitsky (1976) for
comparative purposes.

The downwash analysis was completed using a number of options
available in the algorithms. The results were then compared to
assess the overall effect these options have on ground level impacts.
A set of four meteorological conditions representing worst-case
short-term events were selected for ambient data input. If a large
degree of variability between the models resulted, a more refined
analysis would be necessary. A comparison was also made between the
impacts from a GEP and a non-GEP stack with the ISC computer model.
These results as well as the results of the other comparisons are
summarized below,

The results of the two model comparison and GEP/non-GEP comparison
indicated:

0 Overall, the predicted concentrations from the two models
were similar, In the one case where a large degree of
variability existed, the ISC model proved the most
conservative,

0 The Halitsky model predicted concentrations that were lower
in the D stability cases, and only slightly higher in the A
stability case,
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0 The various options selected resulted in differences in
close, but with convergence occurring soon after the
turbulence zones were cleared. The EPA recommended options

did yield the most conservative results.

o The maximum short-term concentration predicted from the four
worst-case input conditions yielded values just slightly
below the maximum short-term values obtained in the analysis
using a full year of meteorological data obtained from
Tampa/St. Petersburg Airport (see results in main text),

0 A screening analysis performed on 1974 Tampa Bay/St.
Petersburg meteorological data indicates that persistent
conditions likely to result in maximum ground level
concentrations are uncommon in the Hillsborcugh area, and
are likely to occur approximately 3 percent of the time for
an average case year.

0 As presented in the PSD appendix (Appendix 10.1.5), the
second maximum impact of the 24-hour 502 value is only 6.5
percent of the standard using the non-GEP stack.

Based on the overall results, the ISC model utilized in both the
refined stack analysis, as well as the full grid analysis of the
facility described in the main text, was found to be the most
conservative method for this level of detail. The Halitsky analysis,
which used more realistic algorithms based on structure dimensions,

resulted in lower ground level impacts in the four cases studied.

Due to model limitations which restricted the inner boundary of the
analysis to the wake region, and the variability between the models
within this region, the results should not be looked upon as
absolute. However, due to the relative consistency between the
results of the ISC and Halitsky analyses and since the predicted
warst-case concentrations are below a level of concern, additional
analyses on the stack height issue do not appear warranted.
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The purpose of the stack height analysis is to provide the technical
foundation for determining the implications of a stack height at less
than GEP., This analysis compared two methods of assessing downwash--
ISC and Halitsky. It also compared the predicted relative ground
level concentrations of a 220 foot stack to those of a 375 foot GEP
stack.

Based on the analysis presented in this appendix, supplemented by the
air quality analysis contained in the PSD application {Appendix
10.1.5 of the Application for Power Plant Site Certification), it has
been determined that a 220 foot stack is feasible for the proposed
energy recovery facility. The analysis contained here and in the PSD
application examines the aerodynamic downwash issues and the ground-
level concentration of pollutants associated with the proposed energy
recovery facility. The analyses show that neither downwash nor

pollutant concentrations will be a problem at the facility with a 220
foot stack.
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ATTACHMENTS

A - LISTING AND DESCRIPTION OF ALGORITHMS USED IN DOWNWASH ANALYSIS,
B - MEMO FROM STEPHEN PERKINS (USEPA) REGARDING CONSENSUS DOWNWASH
MODELING POLICY.
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EQUATIONS UTILIZED IN STACK DOWNWASH ANALYSIS:

A) GROUND LEVEL CONCENTRATION ALONG CENTERLINE UNDER THE PLUME;

GAUSSIAN PLUME DISTRIBUTION

ISC>x= __Q .- (-HY) (1) (EPA,1979)
2
TTuSZSy ( ZSZ )
where;
H = Plume height (meters).
Sz = Vertical plume spread (meters),
Sy = Horizontal plume spread {meters).
U = Average wind speed at stack height (meters/second).
Q@ = Emission rate (normalized at 1 gram/second).
x = Ground level concentration (meters3/second54).
HALITSKY » SAME AS (1).

B) WIND SPEED ADJUSTMENT AT STACK HEIGHT;

LOG WIND PROFILE

ISC > u(h) =uy (h)P (2) (EPA, 1979)
(7))
where;
h = Emission height (meters).
z = Wind system measurement height (10 meters),
up = Average wind speed at measurement height (meters/second).
P = Wind profile exponent.
u(h) = Average wind speed at emission height (meters/second).

Value of P; (EPA, 1979)
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Pasquill Stability Category Wind Profile Exponent - P

0.10
0.15
0.20
0.25 )
0.30
0.30

m o m O O e

HALITSKY - SAME AS (2).
- SAME VALUES of P,

C) CALCULATION OF Sy_AND S, VALUES (EPA, 1979);

IsC » SY = 465.12(x} TAN (TH) (3)

where;

TH = 0.0175 (c-d in{x)

cdd = Coefficients which are stability dependent ({listed in
EPA, 1979 p. 2-27)

X = Downwind distance (Kilometers),
5, = a(x)° (4)

where;

adb = Coefficients which are stability dependent {listed in
EPA, 1979 p. 2-28 & 2-29).

X = Downwind distance (Kilometers).

ISC classifies the proposed facility as a “"squat" building, modifying

Sy & SZ as follows (EPA, 1979):
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h=] =
Qo
=]

1] u

a&b

HALITSKY »

where;

W
1]

for 3h_ < x <10h (3a)

0.35hw + 0.067(x-3hb) b b

W
[}

(x + X for x > 10hb (3b)

Y

Downwind distance (Kilometers).

g _
(0.35h“ + O.SQb) 0.01hb
P

Building width (diameter of circle of equal horizontal
building area in meters),

Building height (meters).

Stability dependent coefficients listed in EPA, 1979
p. 2-32.

w
i

0.7h_ + 0.067{x-3h

7 b b) for 3hb < X < 10hb (4a)

w
[}

{(x + X for x > 10 h

Z) b

Downwind distance (kilometers)
(1.2h|)1/b - 0.01h
( a )

Stability derived coefficients listed in EPA, 1979 p.
2-28, 2-29.

Building height (meters).

b

Sy = Y,/ ~J10 (Halitsky, 1976) (5)
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Vo= 36.35 + 2.5 ¢ (x)
c&d = Coefficients which are stability dependent (listed
EPA, 1979 p. 2-27).
X = Downwind distance {kilometers).
SZ = Zb/2.5 {Halisky, 1976)
where;
z a2 b
b = -7 + 2.5 a(x)
a&b = Stability dependent coefficients listed below,
X = Downwind distance (kilometers),
a &b - calculated from lines fitted to Pasquill-Gifford equations.
STABILITY = A STABILITY = D
DOWNW IND DISTANCE (km) a b a b
.25 221 .94 71 .95
.50 220 .94 70 .35
.75 214 .94 69 .95
1.0 209 .94 68 .95
1.5 205 .94 68 .95
3.0 194 .94 65 .95
10.0 194 .94 65 .95

in

Equations Yb + Zb derived from Halitsky data modified for the proposed

Hillsborough faciltity.
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D) ALGORITHM USED TO CALCULATE PLUME HEIGHT AS A FUNCTION OF DOWNWIND
DISTANCE:

BRIGGS PLUME RISE (GRADUAL PLUME RISE)

2 \1/3

ISC » dh ={3F {x) + F{x)" {EPA, 1979) (7}
2 3
Bj {u) ZBi(u)_
where;
Fm = (see equation (5) in appendix).
F = (see equation {4) in appendix).
u = Average wind speed at emission height (meters/second).
Bj = (Y3 + u ) where VS = Exit velocity (meters/second).
VS u = Average wind speed at stack height
in meters/second).
B. = 0.6

Downwind distance.

x
"

The calculation to determine the downwind distance of final height;

ISC > x' = 3.5 (for F>0) (EPA, 1979) (8)
where;
x* = 34F2/5 (for F»55 metersdfseconds3)

Distance to final height (meters).

HALITSKY » same as (7) and (8).

E) ALGORITHM USED TO ASSESS STACK TIP DOWNWASH (EPA, 1979);

ISC > b
hl

1

h if V> 1.5 u(h) (9)
h + 2[V5/u(h) - 1.5]d if VS < 1.5u(h) (10)

H
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where;

h' = Adjusted stack height (meters).

h = Original stack height {meters),

u(h) = Wind speed at stack height (meters/second).
VS = Stack exit velocity (meters/second).

d = Diameter (meters).

HALITSKY > same as (9) and (10).
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FROM,

TO

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
March 15, 1983

Consensus Downwash Modeling Policy ' .-

& -
Stephen S. Perkins Eric Chasanoff ' '
Region 1 Region 11 o _ -

g T

Regional Modeling Contacts, Regions III-X

As requested at the Denver Modeling mecting, we have been working on the
development of a consensus downwash policy. A draft policy was distributed
for camrent on November 5, 1982. Written comments were received fram three

Regional Offices and OAQPS. The remaining regions were contacted by telephone.

We have synthesized all the comments and have attached our final proposal for
a downwash modeling policy. At the suggestion of OAQPS, we have presented
the policy in the form of revisions to the Workshop Summary Report (WSR).

The comments received on the policy aspects of the lNovember draft were alrost
unanimously favorable. As a results, the prorosed revisions to the WSR are
almost identical to the first section of the draft.

The comments received on modifications to ISC were not nearly as unanimous
Given the range of comments received, we telieve that further discussion of
any modifications is warranted. We recommend that QAQPS establish a working
group to prioritize and evaluate refinements to ISC., Since these further
discussions are necessary, we have decidad not to include the issue of
modifications to ISC as part of EPA's current technical guidance.

42




ATTACHMENT C

43



..fﬂ_‘ : e y &

- -

R

APPENNDIX C

RBITILDING DIWNWASH SCREENING PROCEDHTRES

l

}
when a GEP analysis indicates that a stack is less than the GEP height,

the following screening procedures should he applied to assess the potential
for air quality problems. The huilding downwash screening procedure is
divided into two major areas of concern. Within the cavity region (up to
3L downwind (L = the lesser of the huilding height or projected width),

a series of simple hand calculatinns can he used. Within the wake reginn
(3L to 10L downwind}, the 1SC mxde]l can be used in a screening mnde.

Details on brth procedures are provided below.

Cavity Region

The cavity effects screening procedure consists of four sequential
steps.
Step 1. Compare the stack height to the cavity height. Calculate
the cavity height hea: '
he = H + 0.5(L)

where H

L}

Height of structure (m)

L

Lesser dimension (height or projected width) of structure (m)
If the stack height is greater than or equal to the cavity height,
then it may be a;ssm?d that maximum impacts will be daninated by the wake
effects, and no further cavity analysis is required. Proceed to perform
the wake effects analysis. If the stack height is less than the cavity

height, proceed to Step 2.
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Step 2.

Estimate the mmmentum plume rise for windy neutral atmos-

pheric conditions. First comute the mwentum flux Fm?

d

= 2 47
Fn = (Té’Ts) ve d4/4

T

Ambient air temperature (°K) (assume 293 °K)
Stack exit temperature (°K)
Stack exit velocity (m/s)

5tack inmer diamster {m)

Next, compute the momentum plume rise Pt

where b
u

X

( 1/3 + u/vg)
Critical wind speed (m/s) (assume 7.5 m/s)

Downwin! distance (m) (assume 2 tuilding heights downwind)

The plume height can he calculated hy adrding the momentum plume rise

to the stack height, 1If the plume height is greater than or equal to the

cavity height calculated in Step 1, then it may he assumed that maximur

impacts will be dmminatad by the wake effects and no further cavity

analysis is requiresd. Proceed to the wake effects analysis, If the

stack height is less than the cavity height, proceed to Step 3.
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