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Bureau of Air Regulation Bureau of
Florida Department of Environmental Air. Regulation
Regulation

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

RE: University of Florida Cogeneration Project (PSD-FL-181)
Dear Mr. Fancy:

This is in response to your letter dated January 16, 1992,
which requested assistance in determining the amount of
creditable reductions of NO, emissions which are available
from the existing central Heat Plant at the above referenced
facility. At issue is the proper use of an AP-42 emission
factor for gas/oil fired boilers larger than 100 mmBTU/hr heat
input capacity.

The applicant requested that FDER use the discretion allowed
under F.A.C., Rule 17-2.100(3)(b) to presume that their actual
boiler emissions were equal to the allowable emissions which
were based on full load operation. EPA’s position on this
presumption is stated in the preamble to the August 7, 1980,
promulgation of federal Prevention of Significant Deterioration
(PSD) regulations at 45 FR 52718:

"EPA believes that, in calculating actual emissions,
emission allowed under federally enforceable
source-sgspecific requirements should be presumed to
represent actual emissions levels. Source-specific
requirements include permits that specify operating
conditions for an individual source, such as PSD permits,
state NSR permits issued in accordance with Section
51.18(j) and other Section 51.18 programs, including
Appendix 5 (the offset Ruling), and SIP emissions
limitations established for individual sources. The
presumption that federally-enforceable source-specific
requirements correctly reflect actual operating conditions
should be rejected by EPA or a state, if reliable evidence
is available which shows that actual emissions differ from
the level established in the SIP or the permit."

(emphasis added)
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From the operating reports submitted by the applicant, it is -
clear that the units in question did not operate at their
allowable limits on a yearly average. Consequently, we concur
with your determination that permitted allowable emissions are
not equivalent to actual emissions for this source and that an
estimation of actual emissions must be made.

In an ideal scenario, the applicant would have test data for
each boiler at various load conditions along with the hours
each boiler operated at the corresponding load in each year.
This data would allow for the most accurate calculation of
actual emissions during the years in question.

Absent having available or obtaining test data for the specific
boilers, the next most accurate method for estimating actual
emissions would be to utilize an established emission factor
along with available fuel use data. The NO, emission factor
for gas fired boilers found in Table 1.4-1 of AP-42 requires
the use of an emission factor adjustment (Figure 1.4-1) for
reduced loads in boilers with a heat input capacity of greater
than 100 mmBTU/hr. The applicant has argued that the emissions
factor adjustment for load should only be applied on an
instantaneous basis and should not be used where long-term
averaging is involved.

As stated in your February 14, 1992, letter to EPA, your staff
have "[f]ound data showing that, for natural gas-fired boilers,
NO, emissions are generally reduced by percentages equal to

or greater than the percent load reduction." This point is
confirmed in the position taken by EPA’s Office of Air Quality
Planning and Standards in a January 8, 1992, letter from

Mr. Ron Ryan to Mr. John Reynolds of your staff. The letter
stated that "[t]he load reduction coefficient determined from
Figure 1.4-1 of AP-42 should be used in conjunction with the
utility boiler factors in Table 1.4-1 to estimate emissions
accurately." The letter further states that "[i]f estimates
were made for several representative periods and summed, the
result would be more accurate than using a single average load
for the entire period." ©Note that at no time is it stated that
the load reduction coefficient should be disregarded if a
single average load is utilized.



As a result, the methods of estimation of actual emissions in
order of their relative accuracy are as follows:

1. Stack tests at various loads along with records of
hours operated at corresponding loads;

2. AP-42 emissions factors (with load reduction
coefficient) along with records of hours operated at
corresponding loads;

3 AP-42 emission factors (with load reduction
coefficient) along with a single average lcad;

4. AP-42 emissions factors (without load reduction
coefficient) and an assumption that the unit operated
at full load.

To date, the applicant has not submitted data corresponding to
stack tests or representative periods of load reduction;
therefore, options 1 and 2 are not available. Your staff, in a
letter to Florida Power dated December 31, 1991, determined
that option 3 would provide a more accurate estimation of
actual emissions than the option proposed by the applicant
(option 4).

Based on the lack of data available from the applicant, the
material submitted by your staff, as well as the position taken
by OAQPS, we fully support your determination that in this
instance, the use of a single average lcad factor along with
corresponding emission factors (and corrections) from AP-42
would constitute representative actual emissions for the
purpose of netting.

For reasons of expediency, Florida Power, in their letter to
you dated March 5, 1992, has agreed tc calculate actual
emissions consistent with your determination. We apologize for
any inconvenience caused by the delay in our response; however,
based on the available information, we are confident that your
determination was the correct one for this case.




If you have any questions or comments on this issue, please
contact Mr. Gregg Worley of my staff at (404)347-5014.

Sincerely yours,

A acer, I

Jewell A. Harper, Chief

Air Enforcement Branch

Alr, Pesticides and Toxics
Management Division

cc: Ron Ryan, OAQPS
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Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Subject; Alachua County - A.P.
UF Cogeneration Project
AC 01-204652
Pe-Fu-ia
Attention: John Reynolds

Dear John:

As we discussed yesterday, 1 have summarized the last five years of fuel usage for the University of
Florida’s Central Heat Piant. This summary is presented in Table 1 and is based on fuel usage abtained
from the Annual Operating Reports (AORs). I have attached the 1991 and 1987 fuel AQRs; the 1988-90
AORs have been previously included in the air permit application.

Table 1 presents the total fuel use and the percent difference from the 5-year average. Since the Central
Heat Plant is affected by meteorological conditions, a five year average is more appropriate in
determining the “representative” fuel use. As can be poticed from Table 1, the natural gas fuel usage
(the primary fuel) was quite different for the years 1988 and 1990. The natural gas fucl use in 1988 was
14.4 percent more than the five year average, while the fuel use in 1990 was 14.2 percent less than the
five year average. This difference cancetied out in our use of the 1988 through 1990 average as being
"representative” of actual emissions. Indeed, the 1988-90 average was Jess than I percent different than
the five year average. Ciearly, an average of the last (wo years (1990-91) and an average of the last
three years (1989-91) are not “representative” of fuel use and therefore emissions. The percent
difference for these two averaging periods is greater than severat percent,

For fuel oil firing (the standby fuel), fuel use varicd considerably. However, fuel 0if is less important
due 10 its total contribution to heat input. The averaging period presented in the application (i.e.,
1988-90) is Jess than the five year average.

It should be emphasized that the definition of "actual emissions” found in Rule 172100 ) F.AC..
specifically allows the use of different time periods than the last two years if it is more representative of
normal operation. Indeed, the definition expressly uses the terms "In general” and “representative” in
providing guidance in determining actual emission. The subsequent paragraph expressly allows the
Department to use different time periods.

KBN ENGINEERING AND APPLIED SCIENCES, INC.
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It is my professional opinion that we should use the 1988-90 period as being "representative” of actual
emissions. The basis for this is threefold. First, this is the averaging period for which the application
was based when submitted and for which the Department did not object during the first round of
completeness questions. Second, 1 have demonstrated that this averaging period is "representative” of
normal fue! usage. Finally, the issue related to using the load correction factor, which centered around
this data, was conceded to the Depariment. In fact, considerable effort was expended in submitting
additional information that was based on using the Department’s recommended corrections. Therefore,
the 1988-90 period should be used by the Department to define "actual emissions”.

Please call if you have any questions.

Sincerely,

Dl 175

Kennard F. Kosky, P.E.
President

ce: Scott Osbourn, FPC
‘W.W. Vierday, FPC
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Table 1. University of Florida Central Heat Plant 5-Year fuel Use
Period -Natural Gas % Difference Fuel 011l % Difference
(10 cf) from 5 year (gal.) from 5 year
Average Average
1587 1,153,937 -1.88% 20,606 -172.20%
1988 1,357,653 14.36% 604,546 74.65%
1989 1,175,617 -0, 027 163,729 -51.03%
1990 1,020,301 -14.16% 6,440 -190.871%
1991 1,171,521 -0.37% 584,213 71.69%
88-90 Average 1,184,524 0.74% 258,240 -6.62%
90-91 Average 1,095,911 -7.03% 295,330 6.80%
87-91 Averape 1,175,806 (. 00% 275,908 0.00%
89-91 Average 1,122,480 -4 64T, 251,463 -9.27%

()
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ANNUAL OPERATION REPORT FORM FOR AIR EHISSIONS SOURCES

For each permitted emission point, plesse submit a separate report for calendar year 19 9]
prior to March lst of the foliowing year.

I GENERAL INFORMATIOR

1. Source Name: NG, 1 Steam Boller

2. Permit Humber: aAn0}-57683

3. Source Addrees: University of Florida: Physical Plant Div. Bldg. 473

Gainesville, FT, 32611

4. Description of Source: Black stert stack, sonth vl o p]ant

I1  ACTUAL OPERATING HOURS: 2:010.20 nrs/day days/wk wks/yr

JI1 RAW MATERIAL INPUT PROCESS WEIGHT: (List separately all materials put inlto process
and specify applicable units if other than tons/yr)

Rav Material input Process Weight

tons/yr

tons/yr

tons/yr

tons/yr

tonsa/yr

1V  PRODUCT OUTPUT (Specify applicable units)

_,____Stﬁﬂm;ﬁk_ﬁﬂﬂﬂﬂglbs per _hour

DER Forwm 17-1.202(6)
Effective November 30, 1982 Page } of 2
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YOTAL FUEL USAGE including stendby fuels, I1f fuel &8 oll, specifly type shd aulfut
content (e.g., No. 6 oil with 1% S).

82.014 10 eubic feel Natured Gas 103 xorosens
N/A 107 gsallons _ oil, %5 tons Cosl
107 gellons Propane tone Carboqﬁceoun
e 106 Black Ligquor Sclids tons Refuse

Other {(Specify type mnd units) -

LMISSION RATE(S}) {tons/yr)

e Particulatesn Sujfur Diexide Tote} Reduced Sulfur
Nitrogen Dxide Carbon Honoxidoe _ Fluoride
Nydrocerbon Other (Specify type end units)

METHOD OF CALCULATING £MISSION RATES (e.g., vee of fuel and malterlales helance,
emissalon factors drawn from AP 47, etc.)

B/

I} CERTIFICATION:

vereby certify Lhet the informetion given in this report 1s correct to the best of my
swladgs, i

STGHATURE OF OWNER OR TYPED NAME AND TITLE

AUTHORIZED REPRESENTATIVE

DATE

fR Ferm 17-1,202(6)
flfective November 30, 1982 Fage 2 of 2
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ANNUAL. OFERATIOR REPORT PORM FOR AIR EMISSIONS SOURCES

For each peraitted emission poinl, please suboit & sclparate report for calendar year '19_91
prior to March lst of the folloving year.

I CERERAL INFORMATION

1. Source Name: NO. 2 Steam Roiler

r

2. Permit Number: _AQ01-57683

University of vlorida: Physical Plant Div. Bldg. 473

3. Source Address:

Gainesville, T, 32611

4, Description of Source: Rlack stecl stack second from south end of plant .

II  ACTUAL OPERATING HOURS: 4,202.09 hrs/day days/wk whE/yr

111 RAW MATERIAL INPUT PROCESS WEIGHT: (List separately all materials put into process
' and specify applicable units if other than toos/yr)

Rav Material Input Process Weight

tons/y:

tons/yr

___toas/yr

tons/yr

tons/yr

IY  PRODUCT OUTPUT (Specify applicable unite)

Si.eam 5t 60,000 1bs per hour

DER Form 17-1.202(6)
Effective November 30, 19B2 Page 1 of 2
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TEL MNo . 204235041 Hpr ot d04% Wo L 0oy F‘U?,“

TOIAL FUEL USAEFM including otandby fuels, 1f fuel ia ell, specify type snd sulfur "
eontent (e.g,, No. 6 oll with Ix 5). ' : .
) ,."#I.
. L
A173.630 10€ cuble feet Natural Gas ____ 10? Kerosene SV R
N 10°? gatlons _ _ ____0it, ___ X5 ________ tona Cosl
L 103 gelions Propane e tons Cerhbonsceoun
i 1U% Hingk Liguor Salidw —wwa__._ tons Refuse
Dthet (Speeafy Lype and unitn) e e e
FHISSION RATE(S) {tavn/yy)
e Ferliculates Sulfur Uioxide _ ___lota)] Reduced Sulfur
e Nitrogen DOxade eeee— Cotbon Honoxide ___ Fluoride
Hydrocarhon Gther (Spacify type end unlte)_ _ —

—_——.

NETHOD OF CALCULATINGC EMISSION RATES (e. g., ute of fucl and malerisls blllﬂﬂﬂo
emieaion rectore drawn from AP 42, etc.)

T

N/A

I CERVIFICATIUN,

eteby certify thol the informatl ion given in Lhis report is correct to the heat of my

wlnitge,

e - -

T SIGNATURE OF OWACR DR . TYPUD NAME AND FiTLE
AUTHORIZED REPRESCNTATIVE ' '

s

OWEes. ‘ ~J1npqprmw-puhuwwrntﬁbynnﬁnwhﬁﬁmxﬁ yipds)
- [ . k ctar nr-liff-(vc LE a T b FTEN S ‘I'*Y"‘ﬂ;"’ . )

Farm J72.0.202040)
cltive Novemher 30, 1982 Fage 7 nf 2
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STATE OF L1LOIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

ot “, BOE GRAMAM
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ANNUAL OPERATION REPORT FORM FOR AIR EMISSIONS SOURCES

For each permitted emission point, plesse submit a separate report for calendar year 1991
prior to March i1st of the follouxng year.

1 GENERAlI, INFORMATION

. Source Name: __ N0, 3 Steam Boiler

2. Permit Number: ,oni_epoq

3. Source Address: University of Florida, Physical Plant Div. Rldg., 473

-

ﬂ;a‘s'nr-c:v'i'!]p' FL. 32611 ——

4. Deseription of Source: -..Black.steel_stack center of plant

I ACTUAL OPERAYTING HOURS: 5,371.60 hrs/day days/wk vks/yr

IIT -RAV MATERIAL INPUT PROCEBS WEICHT: (Liet separstely all materials put into process
‘ and epecify applicable unita if other than tona/yr)

Rav Material _Input Procees Weight
. tons/ys
tons/yr
tons/yr
tona/yr
tona/yr
"‘WJ‘?‘ R -r vy o

IY¥  PRODUCY ODTPUT (Speclfy cppllcuble unlts)
Steam at 120,000 lbs per hour

DER Form 17-1,202(6)
Effective November 30, 1982 Page 1 of 2
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TEL Mo aidsizdlay Hpr

10TAL FUEL USAEL including stendby fuels, IFf fuel 48 otl, epecify type and sulfur
content {e8.g9., No. & ol}] with 1% 5},

_287'180 106 cubtc foeot Naturn) Gaa —ammm 107 Kerosene L
= - rs
129,151 10 gartona 6 0ir, __A.5 %8s tona Coal
e 10 garllona Prypann _ ______tans Carbonaceousn
e 108 Hlack Lrquor Soiide e ____Llone Rer“9°j
Hlher (Spreaty type and goibs) e e e e ———
! FHISSION RAIL(S) {tona/yr)
_______ Pneticu)al eu e ._. Sullur Bioxide e ___Tots} feduced Sulfur
. _____ Nitrugewn lxide eiiir_.__ Corbon Monoxaide Fluoride
o Hydrocarbon Other (Specify type ond unite) - ——_— ———
I1 METHOD Df CALCULATING tMISSION RATES (e.g., uae of fuel and materiesls balance,
emiesion factors drawn from AP 42, etc.) :
EPA mothod 9 was used as descri]')ed in 40 cfr 60, af:’l"'-‘-”dix A. The ViSlable_
emisaion is 8% 4 percent opacity. Ihe highest six-minute average was 10.6 percent.
i1l CERVIFICATION -
hereby certify Lhot the informalion given in thia report ia rorrect to the best of my
v lndge.
_

T 7T TTTTSIGNATURE OF OMNER OR 1YPED NAME ANO . JLTLE
AUTHORJ2ED REPRESENTATIVE

Dalt
MM S "'"m" - - IR b, T - .R"’hfﬂ- .- - .-
I E T . —ray S L A, ..(.:_'.?_; a ..'”_ ff"(""f’ Tr"'“"l‘.' i ’n"f‘_{ v

Faovrew 7201, 202¢00)
vclive Novembinr 30, 902 Fage 7 of 2
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ANNUAL OPERATICH REPORT FORM FOR AIR EMISSI0NHS SOURCES

For each permitted emismion point, please submit a separale report for calendar year 19 9]
prior Lo HMarch 1st of the folloving year. -

H GENERAL INFORMATIOR

1. Source Name: NO. 4 Steam Boiler

2

2. Perwit Kumber: annl1-576R3

3, Source Address: University of Florida, Physical Plant Div. Bldg. 473

Gainesville, FL. 32611 - - -

4. Description of Source: Black steel stack second fram north end of plant

11 ACTUAL OPERATING BoURS: 4,091.30 hrs/day days/wk wis/yr

IIT ‘RAW MATERIAL INPUT PROCESS WEIGHT: (List meparately all materials put into process
and specify applicable unita if other than tousa/yr)

Raw Material _Input Process Weight

tons/yr

toas/yr

tons/yr

tons/yr .

tons/yr

'3#ﬂﬁﬁ?ﬂxﬁ'“[~ SRR AR ARE 7 CRCELINS 7
Iv  FRODUCT ODTPUT (Specify applicable units)

Steam at 50,000 lbs per hour

DER Form 17-1.202(6)
Effective November 30, 1982 Page 1 of 2
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content (e.g., No, €& oJ] with 1% S), »
_lﬂ{;lff 106 cubic feet Notural Gae — 10 Keroeene R
_73:254 107 yattons 6 oit, 1.5 %5 tona Cosl L
.20} gatons Prupann .. ___tons Cerbonaceoun A
meem aeo BO% 0laek Ciquer Soliew tone Refué;
Ather (hpecsfy Gype onnd gnits) e e e e e e
vl EMISSION RATL{S) (tons/yr)
. Particulrlen e e __ Sulfur VDioxide e lotel Reduced Su] fyr
v . __ Miltrugen Oxide ____ _. Catbon Mongride o Fluoride
wo—e_——__ Hydrocarhon Olbher {Specify type and units) __ - - -
Y11 KETHOD OF CALCULATING EMISSION RATES (e.g., uoe of fuel and naterials balaﬁce, La

ewiovion lfectors drown lfrom AP 42, etc.) . ‘ .
} i emission
EFA method 9 was used as described in 40 cfr 60, appendix A. The visible

limit is 10 percent opacity. The highest six-minute was 0 percent.,
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STATE OF 1 LORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION v
‘M ) .
NORTHEAST DISTRICY ff‘ , ‘n% BB GaANAM
::gll;‘,%)';&svn?:glommm: T % - ;\- h) ’ vHTOMA J;ESE'LI_I;J:::
{994} 206 830 W p/ Chr Y g Efy
wl . ) PISTHIIC) MAENALEN
"‘Wcr “D.c!"
ANNUAL OPERATION REPOET FORH FOK AIR EMISSIORS SOURCES
91

For each perwitted emission point, plesse submit a separate report for calendar year |9
prior to March Jst of the following year.

1 CENERAL INFORMATION
1. Source Name: NGO, 5 Steam Boiler

i

2. Permit Number: A001-57683

3. Source Address: University of Florida; Physical Plant biv. Bldg, 473

Gainesyille, TT. 32611 ’ —

4, Description of Source: _ Black steel stack north end of plant

I1  ACTUAL OPERATINC HOURS: 5 »ga sghrs/day days/wk wks/yr

I1I RAW MATERIAL IHPUT PROCESS WEICHT: (List separately all materials put into proceds
mnd specify applicable unite if other than tons/yr)

Raw Material _Input Process Weight
‘ tons/yr
_ _ tons/yr
. tous/yr
tons/yr
tons/yr

IV PRDDDCT OUTrUT (Specify lpplicuble unlte)

DER Form )7-1.,202(6)
Effective Hovember 30, 1982 Fage 1 of 2
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TOTAL TUEL USAGL incluning elendly
content (e.g9., Ho. 6 oll with 13 %),

ﬂ93-225H 109 cubtec (wet Naturae) Gmn

R I

furls,

wedlzn Hpr o,

oA

S0

1f fuel io oil, nApeclfy type and oulfur

10} Karogeene

—— ——

383,808 103 gations ¢ _ 01, 1,5 _8S __ tnne Coal
P 10? gellinna Vropane L tona Cathonaceous
- 100 Rlaek Liguor Solids . tons Refuse ’
dbhet (Speeify type and unibs) e e
EHISSION RATE(S) {lonszfyr)
Parliculates Sulfur Dioxidr iote) Reduced Sulfur

Nitrogen Dxide

- s masa —am———

_ Hydrocarbon

e r——

1 MNETHOD OF CALCULATIHG EKISSION RATES (e.q,, use of fue)l snd materiales bal
ewjanion faclorn drawn froe AF &7, ete.

EPA miathod 9 wased used _
emission limit is 10 percent opacity.
1.3 parcent.
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STATL OF Fi ORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

C" . RO CRARMAM
NORTHEAST DISTRICT & S GOVERKDEH
3426 BILLS RDAN ' 5 . ’ ,' .' ) \ VISTORIA ¢ YSCHHNKEL
JACKSONVILLE, FL OIIDA 32007 %l }P GSOCHE Taky
(804) I%-6955 ¥
- @‘ iy W) o
"4" o nﬂ“’

ANNUAL OPERATION REPORT FORM FOR AIR EMISSIONS SOURCES

For cach permitted emission point, please submit a separate report for calender year 19_87 87
priar to March lst of the followxng year.

I GENERAL INFORMATION

l. Source Name: No. 1 Steam Boiler

2. Permit Number: An0l-57683

3. Source Address: University of Florida, Physical Plant Division Building 423,

Gainesville, Florida 32611

&.,;Desc:iptién.of Source: Black Steel stack south end of plant

II  ACTUAL OPERATING HOURS: 651 hrs/ ddK days/wk vks/yr

II1 RAW MATERIAL"INPUT /PROCESS: WEIGBT: (List separately all materisls put into process
and specify applicable units if other than tons/yr)

Raw Material Input Process Weight

tons/yr

tons/yr

tons/yr

tons/yr

tons/vr

IV PRODUCT OUTPUT (Specify applicable units)
Steam at 60, 00U 1bs per hour

DER Form 17-1.202(6)
Effective November 30, 1982 Page 1 of 2
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V‘ TDTAL FUEL USAGE including slandby fuels. If fuel 18 0il, specify type ond sulfur
content (e.Q., No., & oil witn 1% $5). .
_206.673 106 cubic feel Natura) Gas . 107 Xerosene
% geions 16 gy, 2  _____ tone Coe!
______ 10* geliona fropene . — _____ tons Curbnnoceovus
108 Black Ltquor Seotjds tons Reluse

Other {Specify typu endg unijte)

e e e e T e e e T e . —— e — e ——— e s

Y1 EHISSION RATE(S) (tong/yr)

. _._ Pmrticulates - ———_. Sulfur Dioxide _ _ Toteal Reduced Sulfur
R Nitrogen Oxaide _LI' __ Cerbon Mpnoxide . Fluoride
——_ Hydrocerbon Dther (Specify type and units) —

VII HETHOD DF CALCULATING EMISSION RATES (e.y., use of fuel pnd moteriasls bal)ance,
emiesion factors drawn from AP 42, ete,)

NOT TESTED

Y111 CERTIFICATION:

I hereby cectify that the Informetion giveﬁ in this report ie correct Lo the beabt of my
‘nowledge,

———14£&2;:;§Z£i_ - ' o Ken Kisida, Utilities Manager o
) " STUNATURE OF DWNER OR TYPED NAME AND TITLE

AUTHORIZED REPRLSENTATIVE

—~Eebruary 19, 1988 — -
' DATE :

K Form 17.).202(6)
fective November 30, 1902 Pagge 2 of 2
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

LY ey HOA GRAHAM
NORTHEAST DISTRICT & RS -‘\ G OVE MO

¥ .
3426 BILLS ROAD s T VICTORA J. TSCHINKEL
JACKSONVILLE. T ORIDA 52407 %( ).Pl SCCRCTARY

396-6959 ,
(804) 3%6-69% \ [ /“ﬂﬂw ff (RNEST T TRRY
t . DHSYINEY MARAGEH
<5

ANRUAL OPERATION REPORT FORM FOR AIR EMISSIONS SOURCES

-For each permitted:emission point;.please submit a separate report for-calendar year 19.g7
prior to March lst of the f0110w1ng year,

I CENERAL INFORMATION

1. Source Name: No. 2 Steam beiler

2. Permit Number: Ac01->7€83 —

-3. . Source Address: ._University of Flerida. Physical Plant Divisinn, Building 473

Gainesville, Florida 32611

‘4. Description of'Source: Black Steel stack second from south end of plant

11 ACTUAL OPEBATING. abuns- 2319 hrs/dasx _days/wk - _wke/yr.

III RAW MATERIAL ‘INPUT PROCESS' UBIGHT. “(List separately all materlals put- into process
and specify applicable units if other than tons/yr) -

Raw Material Input Process Weight

tons/yr

tons/yr

tons/yr

tons/yr

tons/vr

IV PRODUCT OUTPUT (Specify applicable units)
Steam at 60,000 1bs per hour

————— e - L A e e At et v ——— —_— -

DER Form 17-1.202(6)
Effective November 30, 1982 Page | of 2
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v TOTAL FUEL USACE including etendby fuels. If fuel i8 o), specify type and sulfur
content (e.g., No. 6 oil with 1% S).
93.48 10% cubjc feot Nptural Gas o 10% Kerosene
___E[___ 10% gallons _f? ______ 0il, ___ji___ % __ . tomn Cos]
e 103 gallons Proupune B _ tons Uarbonaceous
e 106 Black Ligyuor Yo0lids ee____ tonp Refuse
Other (Specify typu and units) e o e e e e
‘1 EMISSION RATE(S) (tona/yr)
—_— __ Farticulatus e _'__ Sulfur Dioxide .____ Total Reduced Sulfur
CR Nitrogen Oxide - - Cerboh Monoxide o Fluortide
————___Hiydrocarbon Other (Spacify type and unite)
‘11 METHOD OF CALCULATING EMISSION RATES (e.g., uee of fuel and materials balance,
emisalon factore dramn from AP 42, etc.) : ’fv. .
NOT TESTED
N T SO S S eumde e <51
II1 CERYIFICATION;
hereby cartify thet the iaforwatinn given in this teport is .cpriéct to the best of sy
Towledge. ST o '
g o \_,l:)’b\"‘ . : I't . ! ;.::‘;; ij '..:-‘-..‘.- Y r"

L -,KenLKisidgj,Utilities Hanager T

7 T SIGNATURE OF OWNER OR T T TYPED -NAME AND TITLE

AUIHDRIZED REPRESENTATIVE

February 19, 1988
DATE

A Form Y7-1,202(6)
fective Novenmbher 30, 1902 FPage 2 of 2
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STATE OF 1L ORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

, ‘ﬂ‘ﬂ%
ot i BOB GHAHAM
NORTHEAST DISTRICT > LY GOVE ANOR
TN
3426 HILLS ROAD g t ’ (" )%\ VICTORA J, TSCHINKEL
JACKSONVILLE FLOMIOA 32707 iQ‘ SECHE TARY
(304) 396 695 ‘t' » m/ / ERUESTL FRLY

[ / TVNIIHGY MARAGLEH

ANNUAL OPERATION REPORT FORM FOR AIR EMISSYONS SOURCES

"For each permitted ‘emission point,'please submit-a separate report for calendar year 19 87
prior to March lst of the following year,

I GENERAL INFORMATION

l. Source Name: No. 3 Steam Boiler

2. Permir Number: -'A001-57683 .
3. Source Address: _University of Florida, Physical Plant Divielon, Building 473

Gaineaville, Florida 32611

C 4, béﬁéffﬁfi&n of Source: Black ‘Steel stack center of the plant -

I1  ACTUAL OPERATING HOURS: 2622  hrs/d&X . days/wk - wks/yr

II1 BAW MATERIAL INPUT PROCESS WEIGHT: (List separately all msterials put into process
and specify applicdble units if other than tonsg/yr) = -~ 7+~ .-

Raw Material Input Process Weight

tons/yr

tons/yr

tons/yr

tons/yr

tons/vr

IV PRODUCT QUTPUT (Specify applicable units)
Stesam at 120,000 lbs per hour

DER Form 17-1.202(6)
Effective November 30, 1982 Page 1 of 2



TEL Mo L mdZnnigida ‘ Hpr wens wd® Mo 0oe R

TOTAL FUEL USAGE 1ncludlnj standby fuels. If fuel is 0il, specify type and sulfur
contant {e.g., No. 6 ofl with 1% &},

199,013 10% cubic feet Natural Gas 103 Kerosens

_16-823 193 gartons _ #8601, 2 %  tons Coal

— . 10% gallons Propanc ___ ______Ltons Catbonacaous
106 Black i.iquor So0lide v ___ tons HRefune

Other (Specify type and unite}

I EMISSION RATE(S) (tans/yr)

—_— _ Perticulates Sulfur Diowide .~ Totsl Reduced Sulfur
oo -Nitrogen Oxide . __ Carbon Honoxide - __ Fluoride
Hydrocarbon Other (Specify type and unite)__ _____ _

{1 METHOD OF CALCULAYING EMISSION RATES (e.g., use of fuel and natarials bglance,
emisnion factors draun fron AP 42, etec.) Do e - .

EPA Method 9 was used as described in 40 CFR 60, ‘Appendix A. The visible
emiesion limit is 20 perpent oPacity. The'highest six-minute average was 13.3
Cpereent. dnbaivc o cawly Coop o gt vt

Il CERIIfICATIONl

. S T

hereby cartlfy thahqtma.%ﬁfnqyatﬁqn givgnhln &qﬂ%;ﬁﬂ?ﬂrt 1! ggg aqt to ;p. bes; of my -
lowledge, -

Ken Kisidaz Utilitdes Hanager

? SIGRATURE Of OWNER OR T TYPE D NANE LUTREF A
AUTHORIZED REPRESCKTATIVE

" ———————

February 19, 1988

1 Form 17-1.202(6)
‘ective November 30, 1967 Puge 7 of 2
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STATL OF 1 LORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

NORTHEA \0‘ ‘ -"V-‘\ BOBR GRAHAM
ST DISTRICT o C GOVERNOR
! . -

3426 BILLS ROAD 7 e ff ) 1 VICTONIA D, TSOHINKEL
f&e;(;sg?;\fqqul.E_fLORiDA 32207 \ P - SECHETARY
6958 0. .

- CHNEST L FHTY
%( iy LIS RIRT MANAGE T
3;4"0' “O'd

ANNUAY. OPERATION REPORT FORM FOK AIR EMISSIONS SOURCES

‘For -esch permitted ‘etrisgion poznt please submit a separate report.for. calendar year 19_87
prior to March lst of the following year,

I GENERAL INFORMATION

1. Source Name: Ko, 4 Steam boller

2. Pérmit Number: - 'A001-57683. L

3. Source Address;:. University of Florida, Physical Plant Diyjejnn B”j]djgg gzg

Gainegville, Florida 32611

4. Description of Bource: Black steel stdck second from north end of ‘Blant . ..o .

IT  ACTUAL OPERATING HOURS: 6265 hrs /46 days/vk . wks/yr

. e 3y r."' IR A s . . N '
II1 RAW MATERIAL INPUT PROCESS WEIGHT: (List separately all matermals put xnto proaess
‘and specify applicable units if other than toas/yr) - > S

Raw Material Input Process we;ght

tons/yr

1tons/yr

tons/yr

__tons/yr

tons/vr

LV  PRODUCT OUTPUT (Specify applicable units)

Steam ar 50,006 1bs per hour

DER Form 17-1.202(6)
Effective November 30, 1982 Page 1 of 2




TUOIAL FUEL USAGL including etandby fusls. 1f fuel ia oll, specify type end sulfur
content (e.q., No. & oil with 1% 5).

_274.886106 cubic feet Natursl Gas 10% Kerosene
Q212 103 gallons __f#e_ 031, _ 2 ___ % _____ _ tons Coal
. 103 gallons Prapane e lons Carbonaceaus
_____ 106 Blsek Liquar Solids __ tons Rafuse
Other (Speeify type end units) o o e e

1 EMISSION RATE(S) (tons/yr)

_ Pearticuletes . ' Sulfur Dioxide . Jots)l Redurad Sulfur

N ”*LL{Nltrdgdn”Diide CiyTim  Carbon Menoxide ___ Fluoride .

——

_ Hydrocarbon Qthur (Spacify type and units) _

11 METHOD OF CALCULATING EMISSION RATES (e.q., use of fuel snd matsrlsls balance,
emission factors drawn from AP 42, etc.) ST : »
EPA Method 9 was used as described in 40 CFR 60, Appendix'A. The visible emission
limit ie 20 percent opacity The highest six-minute average was 5 4 percent.

X Cim Lt carhoroe R e '1.\11‘:1 N ' . oo .":

111 CERTIFICATION:

hereby cartify that the. infnfﬁlhlonnglen :4n this report ie. corrent to the bast of my
1owlodge, N

e ‘e '. r LS PRI R o

Ken Kisida,. Utilitiea Manager

“"SIGNATURE OF DWNER OR TYPCD NAME AND 1Tl
Auruonxzco REPRESENTATIVE

February 19 1988
~DATE

R Form 17-.1.,202(6)
fective November 3U, 1982 FPegs 2 of 2
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S1ATL GF FTLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
| H* o . BsﬂgﬂﬁHA;

N\ GOVE ANOR

JORTHEAST DISTRICT
\ VILTORIA J, TSCHINKEL

3426 BILLS ROAD _ 5 o f }

JACKSONVILLE, FLOHIDA 32207 % 7 SECHE TARY

(504) 3966959 m / ERNLSTE FAEY
57, ’

DISTRICT ManAGER

ANNUAL OPERATION REPORT FORM FOR AIR EMISSIONS SOURGES

For esth permltted‘emlasion point**please submit a separate repont for- calendar year 1931
prior to March lst of the following year.

I CENERAL INFORMATION

1. Source'Name: No., S-Steam boiler

IJ‘ .

Y 'Permgf Number AOOl 57683 °
3 Soutce Address uﬂ}VexBity of Elqrida, Phyaical Plant Divisdon. Building_é23

Gainesville, Florida 32611

'ﬁ:"ﬁgggffﬁfiﬁﬁ df“Soutce: ‘Black~Bteel stack on north.end of plant.

11 AC'I'UAL opzn.umc Bovms: 6766 - hrsldﬁ?i ' daysfwk wks/yr'

LIL RAW MATERIALSINPUT PROGESS' ﬁélcﬁr'
and specify applitable units if: other than tons/yr)

—Lzst separately all*matérzals put Lnto process‘;

T SV‘.

Raw Material ' S Input Procebs We;ght -

7 “Yons/yr

tons/yr

tons/yr

tons/yr

tons/vr

IV PRODUCT OUTPUT (Specify applicable units)
steam at 120,000 1bs per hour

DER Form 17-1.202€6)
Effective November 30, 1982 Page 1 of 2




TOTAL FUEL USAGE including standby fuels, If fuel la o0fl, spncify type and sulfur
content {(e.g., No. 6 oil with 1% S). _

_ 559,855 106 rubic feet Naturel Ges . 10? Keronene

3.511 103 gattons ___ P& o11, ___ % % ________ tone Cosl

L __ 10% gullons Propene . .__\nons Carbonaccous

e 106 Black tiquor Solids . tons fiefunc

other (Specify type and ualts) _

1 EMISSION RATE(S) f(tona/yr)

_ Particulates ~ _ = S5ulfur Dloxide Tatal Reduced Sulfur
T et oN{VeJgenTORAAE ~32 5 o Carbon Nonoxfdé .. Fluoride
Hydrocarbun Othet (Spnecify type and unita) B e o

II HETHOD OF CALCULATING EMISSION RATES (e.g., use of fusl and materisals balance,
emlssion factors drawn from AP 42, etc.) L.

EPA ﬁethod 9 was used as described in 40 CFR 60, Appendix-A. The visible emission
~limit 15 20 percent_ opacitys The highﬁst aix-minute average was 1.3 percent.
I voer,ooo 1t1'g:@ﬂfnf‘- ] {H@g?f;._ﬁl.- A TT, : ﬁr;ffjfi{ﬁi . .. .
{I1 CERTIFICATION: e

heraby certify that: the infb?latibn-gitcnliﬁ this regort is correct to the best of ay
1owledge, ‘ ' ' ' ‘ '

ey o -
SRR S POONBECE e e

2 Dol it TS Ken Kisida, Utilities Manager
SIGNATURE OF .OWNER OR - TYPED NAME AND TITLE
AUIHORIZED REPRESENTATIVE

- A ————— e ———— -

February 19, 1988
.. DATE

R Form 17-1,202(6)
fective November 30, 1982 Page Z of 2
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To: {Name, Office, Location)

Départment of Environmental Regulation

Routing and Transmittal Slip

T
2M'5'j{ \U&{L v/\\ \'&Mv\"-f\"

u'st ePA’ Q‘j“oﬁﬂ

Remarks:

£50 - F L= 1%\

otnr Ga*SS UD°°hj

FL fﬂ\.\)t\’ (\c-—g /u\ g& Fi. Coa:z,v\_

From Date
-y -9a
,
CH Wy Phone .
G04-Yyyy- 13y

AMERICA
A
—
]

[ ]

Division of Ajr
'Sources Managemenr

sent us regarding
ruct a cogeneration
. Heat Plant. The
ximately 100 km

i0 km south of the
:reas administered by

e natural gas-fired
1, 2, and 3, and that
for the new turbine.

i are subtracted from
project will result

i, & small increase in
volatile organic
.ssions.

the propcsed emission
1 both the

iwodeling analysis
.gible impact on the
rondition requiring

td 3 as soon as the

.5 operated in this

manner, we do not anticipate that the University of Florida project will
have a significant impact on sensitive air quality-related resources in the
Chassahowitzka or Ckefenokee Wilderness Areas.




File &
Fef- Wl 1r |

United States Department of the Interior i m—

R
FISH AND WILDLIFE SERVICE e —— gy
75 Spring Street, S.W. - =

Atlan;géggorgia R E C E , v E

April 2, 1992 APR 6 1997

)

Division of aAjr
Resources Managemen;

Mr. C. H. Fancy

Chief, Bureau of Air Regulation

Florida Department of
Environmental Regulation

Twin Towers Office Building

2600 Blair Stcne Road

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

We have completed our review of the material that you sent us regarding
{Elorida;Power_CQgpqgggiggLskjEEEQ)application to construct_g_gogeneration
facility Bt the-exiBting Uhiversity of Florida—Central Héat Plant. The

e e e et e e e e et T T~
University of Florida is located in Gainesville, approximately 100 km
northeast of the Chassahowitzka Wilderness Area and 100 km south of the
Okefenckee Wilderness Area, both class I air quality areas administered by
the Fish and Wildlife Service.

We ‘'understand that FPC is proposing to install a single natural gas-fired
combustion turbine that will replace existing boilers 1, 2, and 3, and that
existing boilers 4 and 5 will only be used as back-up for the new turbine.
When the emission reductions from the existing beoilers are subtracted from
the emission increases from the proposed turbine, the project will result
in a significant increase in carbon monoxide emissions, a small increase in
emissions of particulate matter, nitrogen oxides, and volatile organic
compounds, and a slight decrease in sulfur dioxide emissions.

We were pleased to sze that FPC modeled the impact of the propesed emission
increases of nitrogen oxides and particulate matter on hoth the
Chassahowitzka and Okefenokee Wilderness Areas. The modeling analysis
indicates that the proposed project would have a negligible impact on the
class I areas. We recommend that you draft a permit condition requiring
FPC to permanently shut down existing boilers 1, 2, and 3 as soon as the
new turbine is operational. As long as the facility is operated in this
manner, we do not anticipate that the University of Florida project will
have a significant impact on sensitive air quality-related resources in the
Chassahowitzka or Okefenckee Wilderness Areas. :



We appreciate the opportunity to comment on FPC's permit application. If
you have any further gquestions regarding our comments on this project,
please contact Tonnie Maniero of our Air Quality office in Denver at
303/969-2071.

Sincerely yours,

; |
James W. Pulliam, Jr.

Regional Director

CHFl &AL PL
“;—9 l’\\n. R-l IJ\.\ o LJﬁ <

clv (X4 HOH&J "{-7-5.':\ '?\":W'--
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Florida _
Power RECEIVED
 CORPORATION i 92
gureau of
Air_Regutation

March 5, 1992

Mr. C. H. Fancy, P.E., Chief

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Alachua County - AP,
UF Cogeneration Project
AC 01-204652

Dear Clair:

This correspondence provides responses to your letter dated December 31, 1991 as well as revising our application in
light the Department’s position on the emission factors for load. The responses are presented in the same format as
those of your December 31, 1991 letter.

ftem 1.

The AP42 NO, emission factor for fully loaded natural gas-fired boilers over 100 MMBtu/hr is 550 Ibs. NO /MM ft*
of fuel fired. For loads less than 100%, the emission factor is reduced according to AP-42, Figure 1.4-1. The 100%
factor was used to calculate offset credits of 195.1 tons/yr of NO, emissions, thus arriving at a net NO, increase of 38.8
tonsfyr. This level of net emissions (less than 40 tons/yr) would preclude PSD review for NO, as stated in the
application. However, analysis of load factors for UFs boilers Nos. 3 and 5 (capacity over 100 MMBtu/hr) during the
three period 88 - "90 indicates otherwise.

EPC Response:

The basis of the application has been revised according to the comments made in the Department’s December 31, 1991
letter and subsequent correspondence and discussions. Section 2.0 of the PSD permit application has been revised to
reflect lower nitrogen oxides (NO,) emissions from the combustion turbine and duct burner, and further fuel use
reductions in Boilers 4 and 5 in the future. These reductions reduce the net emissions increase of NO,, as well as
particulate matter and PM10, to below the significant emission rates in Table 500-2 of Rule 17-2 F.A.C. The following
is a description of the changes made from the original application.

o T

GENERAL OFFICE: 3201 Thirty-fourth Street South » P.O. Box 14042 » St Petersburg, Florida 33733 « (813) 866-5151
A Florida Progress Company
Printed On Recycled Paper



Mr. C. H. Fancy
March 3, 1992
Page 2

Item 1

FPC Response (continued}

a. The capacity factors on the combustion turbine (CT) and duct burner (DB) were reduced. The capacity factor
for the CT when firing oil was reduced from 5 percent (438 hours per year at full load) to 2.5 percent (219 hours
per year at full load). The capacity factor for firing natural gas in the CT when the maximum oil firing occurs,
has been reduced from 95 percent 10 93 percent. The application has requested the Department to allow 1.9
hours of natural gas firing for each hour in a given year that oil is not fired at its maximum permitted rate. This
would allow up to a 97.75 percent capacity factor for natural gas firing in any year where oil is not fired. The
capacity factor for the duct burner has been reduced from 90 percent to 30 percent. Section 2.2 and Tables 2-1
and 2-2 provide a detailed description of the change.

With these revisions, the potential NO, emissions for the CT/DB are 174.6 tons per year (seec Table 2-2).
Emissions of other pollutants are also reduced.

b. The NO, emission factors for Boilers 3 and 5 were revised to be consistent with those calculated by the
Department. While we still have technical reservations about using the load correction figure, it is expedient for
us 1o accept the approach based on the needs of the project. Tt should be recognized by the Department that
sufficient information to accurately calculate emissions using this approach does not exist, and previous
applications (as well as annual operating reports) did not use this approach.

Tables 2-3 and 2-4 have been revised to reflect the Department’s emission factor, -

Table 2-5 has been revised to reduce the maximum fuel usage in Boilers 4 and 5. The maximum natural gas and
distillate fuel oil usage for Boiler 4 has been reduced from 75 MM ft*/year and 25,000 gallons/year, respectively
10 20 MM cffyear and 15,000 gallons/year. Similarly, the fuel use in Boiler 5 has been reduced from 210 MMcf
of gas per year and 100,000 gallons of oil per year to 125 MMcf of gas per year and 50,000 gallons of oil per year.

The net NO, emission reductions from the existing boilers are: 72.2 tons per year from Boilers 1, 2 and 3, and
62.7 1ons per year from Boilers 4 and 5 (actual emissions of 82.43 tons per year minus future emissions of 19.73
tons per year). (See Table 2-6 for all net emission reductions.)

Item 2.

References in the application to the proposed facility being major on the basis of emissions exceeding 250 tons per
year should be changed to 100 tons per year since the HRSG is on the "List of 28" major source categories (fossil fucl
baoiler exceeding 250 MMBtu/hr input including GT exhaust).

FPC Response:

The PSD applicability section of the report (i.e., 3.4) has been revised and is attached. The net emissions increase for
NO, is the potential emissions from the project of 174.6 tons per year minus the emission reductions of 134.9 tons per
year, or 39.7 ions per year.
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Mr. C. H. Fancy
March 5, 1992
Page 3

Item 3.

Page 2 of Form 1.202(1), Item C,, implies "low NO, combustors” are being proposed which is not the case. The revised
application should ¢xplain that Low-NO, combustors are not currently available for this model turbine but may be
within 5 ycars. The revision should explain what is required in the initial design to provide for future installation of
Low-NO, burners.

FPC Response: -

The comment incorrectly assigns meanings to the stalements made on page 2 item C of FDER Form 17-1.202(1). The
form explicitly uses the language "low NO, combustors using wel injection”. The implication here is that a specially
designed combustor using wet injection (i.e., steam) will control NO, emission. This should not be confused with dry
low NO, combustors which use staged combustion to control NO, emissions. Dry low NO, combustors are not
available for the aircraft- derivative GE LM 6000 combustion turbine proposed for the project. Inquiries with GE have
indicated that a dry low NO, combustor for this model may be available in mid-1995. Indications are that it may be
possible to install this low NO, combustor on existing machines with a major overhaul. However, the target NO,
emission level is 25 ppmvd corrected to 15 percent oxygen which is the same as that proposed for the project.

Irem 4.

Emission calculations are not adequately shown in Appendix A. All calculations affecting emissions should be shown
in their entircty. For example, the Appendix "A" calculation for the NSPS NO, emission limit of 75 ppm corrected
to 15 percent oxygen is not carried to complcuon The application should clearly show how all emission-related
quantitics were obtained.

The bases for all calculations are presented in a revised Appendix A. This format has been used and accepted by
FDER on previous projects (at least three other projects).

N

Item 5.
Total stcam production should be shown in Table 1-1 along with design capacity of the HRSG.

Total steam production is irrelevant to the air pollutant emissions and NSPS and PSD applicability. Nonetheless, the
average steam production when the facility will begin operation in 1994 will be 112,500 Ib/hr.
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Mr. C. H. Fancy
March 5, 1992
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Item 6.

Please evaluate the impact of this project on the following Class I areas: Chassahowitzka National Wilderness Area
in Florida and Okefenokee National Wilderness Area in Georgia. This evaluation should include a cumulative PM,,
and NO, Class I increment analysis. An expanded air quality related values analysis (AQRYV) should be done since
there are no significant impact levels for this analysis. The AQRYV analysis includes impacts to soils, vegetation and
wildlife.

Although the proposed permit revision does not trigger PSD review for PM/PM10 and NO,, the proposed project’s
PM and NO, emissions were evaluated at both the Chassahowitzka Wilderness Area (CWA) and the Okefenokee
Wilderness Area (OWA). The results for CWA and OWA are summarized in Tables 1 and 2, respectively, for a
generic facility emission rate of 10 g/s. The actual PM and NO, concentrations are compared with suggested Class I
significant impact levels (ref: EPA memorandum from John Calcagni dated 9/10/91) for each area in Table 3.

Al the CWA, the maximum annual and 24-hour PM concentrations are 0.001 and 0.031 pg/m®, respectively. These
concentrations are well below the respective Class I significant impact levels of 0.27 and 1.35 ug/m®. The maximum
NOQ, concentration is 0.002 ug/m’ which is well below the Class I significant impact level of 0.1 ug/m’.

At the OWA, the maximum annual and 24-hour PM concentrations are 0.001 and 0.034 ug/m’, respectively. These
concentrations are well below the respective Class I significant impact levels of 0.27 and 1.35 ug/m’. The maximum
NO, concentration is 0.0025 ug/m’ which is well below the Class | significant impact level of 0.1 ug/m’.

Based on these analysis, the proposed project is considered to have a negligible impact upon these Class I areas.
Therefore, cumulative modeling and AQRYV analyses for these areas are not required.

Item 7.

Plcase cxplain the usc of terrain elevations at receptor points in the modeling and show how the elevations input into
the model were derived.

Terrain elevations were included in the impact analysis for the proposed project because the proposed facility’s stack
height relative to the variation in terrain elevation in the area is not considered large enough to ignore these effects
and assume a flat terrain analysis.

The elevations used for the receptors in the modeling analysis were derived from USGS topographlcal maps of the
site vicinity and represent the maximum elevations within a particular screening receptor sector. A receptor’s sector
includes the area around the receptor up to half the distance to all adjacent receptors, both radially and azimuthally.
For the elevations for the furthest Teceptor ring, the areas 10 be included beyond that distance are taken to be equal
10 half the distance between that ring and the next closest ring.
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If you should have any questions or require clarification of the above, please contact Mr. Scott Osbourn of my staff
at (813) 866-5158.

Sincerely,

Tt ol
W. Jeffrey Pardue, Manager
Environmental Programs
Enclosure
cc: File (2)

bb:ASHO\University of FL Project
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Table 1. Maximum Predicted Impacts for the Proposed UF Cogeneration
Facility At the Chassahowitzka Wilderness Area Using a Generic
Emission Rate of 10 g/s

Receptor Location®

Averaging Concentration X Y Day/
Time Year (pg/m*) (m) (m) Period
Annual
1983 0.007 341100 3183400 -/ -
1984 0.009 341100 3183400 -/ -
1985 0.007 342400 3180600 -/ -
1986 0.007 343700 3178300 -/ -
1987 0.008 341100 3183400 -/ -
1-Hour?
1983 2.366 336500 3183400 159/21
1984 2.754 341100 3183400 286/ 6
1985 2.303 334000 3183400 238/23
1986 2.262 335000 3183400 237/22
1987 2.961 343700 3178300 199/ 5
3-Hour?
1983 0.923 342400 3180600 272/ 7
1984 1.036 339000 3183400 164/ 8
1985 0.768 334000 3183400 238/ 8
1986 0.920 336500 3183400 289/ 7
1987 0.987 343700 3178300 199/ 2
8 -Hour®
1983 0.451 342400 3180600 288/ 1
1984 0.459 341100 3183400 286/ 1
1985 0.377 342400 3180600 306/ 3
1986 0.626 339000 3183400 237/ 3
1987 0.489 343700 3178300 199/ 1
24-Hour® -
1983 0.170 342400 3180600 288/ 1
1984 0.176 341100 3183400 286/ 1
1985 0.154 343700 3178300 292/ 1
1986 0.244 339000 3183400 237/ 1
1987 0,178 343700 3178300 199/ 1

2 UIM Coordinates
b All short-term concentrations indicate highest concentrations.
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Table 2. Maximum Predicted Impacts for the Proposed UF Cogeneration
Facility At the Okefenokee Wilderness Area Using a Generic
Emission Rate of 10 g/s
__Receptor Location?
Averaging Concentration X Y Day/
Time Year (pg/m?) {m) (m} Period
Annual
1983 0.007 366000 3384000 -/ -
1984 0.008 383000 3382000 -/ -
1985 0.011 380000 3382000 -/ -
1986 0.009 366000 3384000 -/ -
1987 0.008 378000 3382000 -/ -
1-Hour®
1983 2.328 380000 3382000 136/ 3
1984 2.954 376000 3382000 100/20
1985 2.349 380000 3382000 192/ 1
1986 2.344 380000 3382000 267/24
1987 2.974 366000 3384000 110/22
3-Hour®
1983 1.159 374000 3383000 193/ 8
1984 1.278 390000 3410000 187/ 1
1985 1.361 380000 3382000 233/ 2
1986 1.303 366000 3384000 189/ 8
1987 1.197 378000 3382000 154/ 2
8 -Hour?
1983 0.552 374000 3383000 319/ 1
1984 0.639 390000 3410000 187/ 1
1985 0.831 380000 3382000 233/ 1
1986 0.560 383000 3382000 220/ 1
1987 0.623 368000 3383000 253/ 1
24 -Hour® . N
1983 0.181 374000 3383000 193/ 1
1984 0.216 368000 3383000 188/ 1
1985 0.259 376000 3382000 56/ 1
1986 0.206 366000 3384000 189/ 1
1987 0.267 390000 3384000 354/ 1

® UTM Coordinates
b A1l short-term concentrations indicate highest concentrations.
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Table 3. Maximum Predicted Pollutant Impacts of the Proposed Facility
Compared to Recommended PSD Class I Significant Impact Levels

Class I
Emission Generic Predicted Significant
Averaging Rate Impact Impact Impact Level
Pollutant Period {1lb/hr) (pg/m) {pg/m) (ug/m)
CHASSAHOWITZKA WILDERNESS AREA
Particulate Annual 10.0 0.009 0.001 0.27
Matter 24 -Hour 0.244 0.031 1.35
" Nitrogen Annual 66.3 0.009 0.007 0.1
Oxides
OKEFENOKEE WILDERNESS AREA
Particulate Annual 10.0 0.011 0.001 0.27
Matter 24 -Hour 0.267 0.034 1.35
Nitrogen Annual 66.3 0.011 0.009 0.1
Oxides

Note: Short-term maximum impacts are highest predicted concentrations for
1983-87.
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SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)

A. Raw Materials and Chemicals Used in your Process, if applicable: Not applicable
Contaminants
. Utilization Relate to Flow Diagram
Description Type % W Rate - lbs/hr

B. Process Rate, if applicable: (See Section V, Item 1) Not applicable
1. Total Process Input Rate (lbs/hr):

2. Product Weight (lbs/hr):

C. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necessary) See Table 2-1 in PSD Permit
application

Emission! Allowed? Potential®
Name of Emission Allowable? Emission Relate to
Contaminant Rate per Emission Flow
Max imum Actual | Rule 17-2 1bs/hr | 1o mr T/yr | Dlagram
1bs/hr T/yr
S0, 197.5 (€T 0il) 13.8 0.8% Sulfur 316.1 | 197.5 13.8 | See
PM 10 (€T 0il) 26.6 NA NA | 10 26.6 | Figure 2-1
NO, 66.3 (CT 0il) 174.6 126 ppmvd 198.9{ 66.3 " 174.6 | in PSD
co 97.6 (CT DB) 326.7 NA NA | 97.6 326.7 | Application
voc 9.63 (CT DB) 17.5 NA NA| 9.63 17.5
l1gee Section V, Item 2.
2Reference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,

E.

(1) - 0.1 pounds per million BTU heat input) NSPS--0.8% sulfur oil and 75 ppmvd NOy

corrected for heat rate, i.e., 126 ppmvd; FDER Rule 17-2.660.
3Calculated from operating rate and applicable standard.
“Emission, if source operated witheut control (See Section V, Item 3).

DER Form 17-1.202(1)/91062C2/ADNDM/APS]1 (02/92)

Effective October 31,

1982 Page 4 of 12




D. Control Devices: (See Section V, Item 4) See Section 4.0 in PSD Appllication

Range of Basis for

Name and Type Particles Size Efficienc
{(Model & Serial No.) Contaminant Efficiency Collected {Section
{in microns) Item 5)

(If applicable)

E. Fuels See Table A-1 in PSD Permit Application

Consumption®
Type (Be Specific) Maximum Heat Input
avg/hr max./hr (MMBTU/hr)
Natural Gas-CT 342,071.2 Cr* 367,818.5 CF| 348 @ Operating Conditions
Natural Gas-DB 59,302.3 crt 197,674.4 CF 187
Fuel 0il-CT 1,039.6 Ib* 20,792.4 1b 382 .6 @ Operating
Conditions

CT = combustion turbine; DB = duct burner

*Units: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, others--lbs/hr.
28,146 .8 hr/yr vhen also firing oil at 219 hours per year; b2 ,628 hr/yr; €219 hr/yr

Fuel Analysis:

Percent Sulfur: NG = 1 grain/100 CF; ojl = 0.5% sulfur Percent Ash:_<0.1

Density: _~7.2 for oil 1bs/gal Typical Percent Nitrogen: <0.015
Heat Capacity:NG = 946 Btu/CF; Qil = 18,400 BTU/1b 132,480 (0il) - BTU/gal

Other Fuel Contaminants (which may cause air pollution):_See Appendix A in PSD Permit
_Application

F. If applicable, indicate the percent of fuel used for space heating.

Annual Average Maximum

G. Indicate liquid or solid wastes generated and method of disposal.

All wastewaters generated from the plant will be discharged to the University of Florida

wastewater treatment plant.

DER Form 17-1.202(1)/91062C2/ADNDM/APSY (03/92)
Effective October 31, 1982 Page 5 of 12
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2.0 PROJECT DESCRIPTION

2.1 GENERAL DESCRIPTION

The proposed project will consist of installing one CT and one HRSG at the UF Central Heat
Plant. The UF Central Heat Plant has five existing boilers which are fired primarily with natural
gas; residual oil is used as the backup fuel. The project will replace existing boilers 1, 2, and 3;
Boilers 4 and 5 will be operated as backup units for the cogeneration plant. The existing boilers
and cogeneration plant will be under the common control of FPC. Therefore, the "facility” for
which PSD approval is requested includes the existing Central Heat Plant and the cogeneration
plant. This is consistent with the term defined in Florida Department of Environmental
Regulation (FDER) Rule 12-2.100(78) Florida Administrative Code (F.A.C.).

The CT will be the new General Electric (GE) LM 6000 machine. The LM 6000 is a newly
developed aircraft-derivative machine with a thermal efficiency of approximately 40 percent. This
efficiency, developed from advanced aircraft compressor and turbine technology, makes the LM
6000 more efficient than the advanced heavy-frame combustion turbine being offered by certain
manufacturers (e.g., the GE Frame combustion turbine). A description of this machine is
presented in Appendix A. The CT exhaust will go through the HRSG and exit to the atmosphere
through an individual stack. There will be no bypass stack on the CT for simple cycle operation.

A flow diagram of the project is presented in Figure 2-1.

The primary fuel for firing the CT will be natural gas; distillate fuel oil wiil be used as
emergency backup when natural gas is curtailed. Operation with distillate oil will not exceed a
capacity factor of 2.5 percent or 219 hours per year at full load. There will be supplementary

firing of natural gas only in the HRSG.

Air emission sources associated with the proposed project consist of the CT and supplemental
firing in the HRSG. Wet injection will be used to control emissions of nitrogen oxides (NO,)
from the CT. The use of natural gas or low-sulfur (0.5-percent-sulfur maximum) distiilate fuel

oil will minimize the emissions of sulfur dioxide (50O,) from the unit.

2-1
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2.2 FACILITY EMISSIONS AND STACK OPERATING PARAMETERS

The emissions and stack parameters for the CT are presented in Table 2-1. These data represent
the maximum emissions since air inlet coolers may be installed on the CT to maintain a
compressor temperature of 51°F, which will increase generating capability and regulate
temperature. Maximum potential annual emissions for the project are presented in Table 2-2.
Performance information and maximum emission rates for regulated criteria pollutants, regulated
noncriteria pollutants, and nonregulated pollutants from the CT are presented in Tables A-1
through A-5 of Appendix A.

The maximum capacity factors for the combustion turbine will be 93 percent (8,146.8 hours per
year) on natural gas and 2.5 percent (219 hours per year) on distillate oil. Because NO,
emissions when firing distillate oil are 1.9 times greater than when firing natural gas, it is
requested that the up to 1.9 times more natural gas be allowed for each hour of distillate oil not

burned in any given year. The fuel use restriction would be:

Natural Gas Restriction = 348 x 10° Btu/hour x 8,146.8 hours/year = 2,835,086 x 10°
Btu/year and,
Distillate Oil = 382.6 x 10° Btu/hour x 219 hours/year = 83,789 x 10° Btu/year
or,
Natural Gas = 348 x 10° Btu/hr x (8,146.8 + 1.9 x 219 hours/year)
= 2,979,889 x 10° Btu/year or 97.75 percent capacity factor

Supplemental firing with natural gas will take place in the duct between the CT and the HRSG.
The supplemental firing, at a maximum rate of 187 million British thermal units per hour (x 106
Btu/hr), will allow the HRSG to produce additional steam. The firing of natural gas will produce
additiona! air emissions, as shown in Tables 2-1 and 2-2, for the maximum firing rate. These
emissions will combine with the CT exhaust gases only during natural gas firing and exhaust
through the HRSG stack. Supplemental firing will be limited to a 30 percent capacity factor or an
equivalent of 2,628 hours per year at maximum capacity (i.e., 491,436 x 10° Btu).

2-2
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2.3 EXISTING FACILITY EMISSIONS

The proposed facility will include the existing Central Heat Plant which consists of five boilers

firing natural gas and residual oil. Boilers 1, 2 and 3 will be taken out of service when the
cogeneration plant becomes operational. Boilers 1 and 2 have heat input capacities of 88.5
million Btu per hour. Boiler 3 has a heat input capacity of 160.6 x 10¢ Btu/hr. Boilers 4 and 5
have heat input capacities of 71.7 and 172.2 x 10° Btu/hr and will be used only as back-up for
the cogeneration plant. The primary fuel for these boilers will be natural gas and will be operated
at lower capacity factors than in previous years. The use of residual oil in these boilers will be
eliminated and replaced with distillate oil. Copies of the FDER permits are contained in
Appendix B.

Because the facility consists of the Central Heat Plant, the net emissions decreases are creditable
when evaluating PSD applicability [FDER Rule 17-2.500(2)(e)]. For the Central Heat Plant, the
actual emissions representative of operation are presented in Table 2-3 for Boilers 1, 2, and 3,
and Table 2-4 for Boilers 4 and 5. These emissions represent an average of the last complete 3-
years (1988-90). A 3-year average is considered representative because operation of the Central
Heat Plant is affected by meteorological conditions, i.e. heating and cooling requirements. Three
years were used since the calendar year 1990 was abnormally warm compared with historical
data. A quantitative measure of this is reflected by the number of heating degree days observed
by the National Weather Service for Gainesville. In 1990, the heating degree days were 709
compared to a historical average of 1,259. The average heating degree days for 1990 and 1989
was 974 which would normally be considered the two year period identified in the Department’s
rules {Rule 17-2.100(3)(a)] as applicable for calculating actual emissions. However, this period
was not representative of actual emissions. Therefore, a three year average of 1988 through 1990
was used to calculate actual emissions. The heating degree days for this period is 1,104 which is
more representative of the operation of the UF heating plant. Copies of the annual operation

reports are contained in Appendix B.

Since Boilers 4 and 5 will be operated as backup units for the cogeneration plant, the operation of
these sources will be restricted based on fuel use. The fuel use and emissions are presented in

Table 2-5. Also, the emission estimates in this table reflect the use of distillate oil rather than
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residual oil. The elimination of Boilers 1, 2, and 3, and the restriction in fuel use and use of
distillate oil in Boilers 4 and 5 will provide net emission decreases for the facility which are

presented in Table 2-6.

2-4
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Table 2-1. Stack, Operating, and Emission Data for the UF Cogeneration Facility (Page 1 of 2)

Fuel Type
Fuel Oil? Natural Gas

Parameter Gas Turbine Gas '_I‘urbinf:b Duct Burner®
Stack Data (ft
Height 93 93
Diameter 9.75 9.75
Operating Data
Temperature (°F) 257 257 d
Velocity (ft/sec) 71.5 72.59 d
Building Data (ft)
Height 57 57 - d
Length 54 54 d
Width 14 14 d

Maximum Hourly Emission Data (Ib/hr) for Each Emission Unit/Fuel Type

Sulfur Dioxide 197.5 1.05 0.56
Particulate Matter 10.0 2.5 1.87
Nitrogen Oxides 66.3 35.0 18.7
Carbon Monoxide 70.5 69.5 28.1
Volatile Organic Compounds 4.03 1.59 8.04
Sulfuric Acid Mist 15.1 7 0.08 0.04
Lead 0.0034 Neg Neg

Annual Potential Emission Data (TPY) for Each Emission Unit/Fuel Type

Sulfur Dioxide 21.6 4.6 0.74
Particulate Matter 1.1 10.95 2.46
Nitrogen Oxides 7.26 153.4 24.6
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Table 2-1. Stack, Operating, and Emission Data for the UF Cogeneration Facility (Page 2 of 2)

Fuel Type
Fuet Qil® Natural Gas
Parameter Gas Turbine Gas Turbine® Duct Burner®
Carbon Monoxide 7.72 304.4 36.9
Volatile Organic Compounds 0.44 7.0 10.6
Sulfuric Acid Mist 1.65 0.3 0.06
Lead 0.00037 Neg Neg

Note: See Tables A-1 through A-5 in the appendix for more detail.

°F = degrees Fahrenheit.
ft = feet.
ft/second = feet per second.
Ib/hr = pounds per hour.
TPY = tons per year.

Performance based on nitrogen oxide emissions of 42 parts per million by volume dry (corrected to
15 percent O,); sulfur dioxide emissions based on an average sulfur content of 0.5 percent sulfur;
annual emission data based on 2.5 percent capacity factor or 219 hours per year at full load.
Performance based on nitrogen oxide emissions of 25 parts per million volume dry (corrected to 15
percent O,); annual emissions data based on 8,760 hours/year (365 days per year) operation.
Performance based on 187 x 10° Btu/hr heat input per heat recovery steam generators and

30 percent capacity factor or 2,628 hours per year operation at full load.

Same as gas turbine natural gas; duct burners will not fire No. 2 oil.
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Table 2-2. Maximum Annual Potential Emissions From Proposed Cogeneration Project
Fuel (TPY)
Distillate Natural Gas® Total

Pollutant Qi Gas Turbine Duct Burner (TPY)
Sulfur Dioxide 21.6 43 0.7 26.6
Particulate Matter® [.1 10.2 2.5 13.8
Nitrogen Oxide 7.26 142.7 24.6 174.6
Carbon Monoxide 7.72 282.1 36.9 326.7
Volatile Organic

Compounds 0.44 6.5 10.6 17.5
Sulfuric Acid Mist 2.0 0.3 0.05 2.4
Lead 0.00034 Neg Neg 0.00034

Note: Neg = negative.
PMI10 = particulate matter with an aerodynamic diameter less than or equai to 10
micrometers.
TPY = tons per year.

4219 hours/year.
®93% capacity factor for gas turbine and 30% capacity for duct burner.
‘PM10.
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Table 2-3.  Actual Representative Emissions (1988-1990) of Regulated Pollutants, Boilers 1, 2, and 3
(Page 1 of 2)
Boilers No, 1 & 2° Boiler No. 3°
Natural No. 6 Natural No. 6
Gas Fuel Oil Gas Fuel Oil Total

Natural Gas Burned®

(MM ft3/yr) 208.099 368.275
No. 6 Fuel Qil°

(gallyr) 0 12,519

(% sulfur) 1.85 1.85
Emission Factor Ib/MM scf 1b/1,000 gal  1b/MM scf 1b/1,000 gal
Particulate Matter 3 12.64¢ 3 21.5¢
Particulate Matter (PM10) 3 8.97¢ 3 15.27¢
Sulfur Dioxide 0.6 151.3¢ 0.6 290.5°
Nitrogen Oxides 140 55 310.6' 67
Carbon Monoxide 35 5 40 5
Volatile Organic

Compounds (methane) 3 1 0.3 0.28
Volatile Organic

Compounds (nonmethane) 2.8 0.28 1.4 0.76
Lead Neg. 0.0042 Neg. 0.0042
Fluorides Neg. 0.052 Neg. 0.052
Mercury Neg. 0.00048 Neg. 0.00048
Beryllium Neg. 0.00063 Neg. 0.00063
Arsenic Neg. 0.0029 Neg. 0.0029
Sulfuric Acid Mist Neg. 2.32 Neg. 6.57
Emission Rate (TPY)
Particulate Matter 0.31 0.00 0.55 0.13 1.00
Particulate Matter (PM10) 0.31 0.00 0.55 0.10 0.96
Sulfur Dioxide 0.062 0.00 0.110 1.82 1.99
Nitrogen Oxides 14.57 0.00 57.19 0.42 72.18
Carbon Monixide 3.64 0.00 7.37 0.03 11.04
Volatile Organic

0.00 0.06 0.00 0.37

Compounds {methane) 0.31
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Table 2-3. Actual Representative Emissions (1988-1990) of Regulated Pollutants, Boilers 1, 2, and 3
(Page 2 of 2)
Boilers No. 1 & 2° Boiler No. 3°
Natural No. 6 Natural No. 6
Gas Fuet Qil Gas Fuel Oil Total

Volatile Organic

Compounds (nonmethane) 0.29 0.00 0.26 0.00 0.55
Lead Neg. 0.0000 Neg. 0.0000 0.000
Total Fluorides Neg. 0.000 Neg. 0.000 0.000
Mercury Neg. 0.00000 Neg. 0.00000 0.000
Beryllium Neg. 0.00000 Neg. 0.00000 0.00000
Arsenic Neg. 0.0000 Neg. 0.0000 0.0000
Sulfuric Acid Mist Neg. 0.00 Neg. 0.04 0.04

Note: Calculations in this table are performed as follows: Fuel use times emission factor equals emission rate,
e.g. 208.099 MM scf/yr x 3 Ib/MM scf + 2,000 Ib/ton = 0.31 TPY (Note: Roundoff from Lotus may
be slightly different than calcualtions using a calculator.).

f3/yr = cubic feet per year
gal/yr = gallons per year
% = percent

Ib/mm = pounds per millimeter
scf = standard cubic feet
gal = pallons

Btu/hr = British thermal unit per hour
PM = particulate matte

PMI10 = particulate matter (PM10)

TPY = tons per year -

Boilers 1 and 2 have heat input capacities less than 100 x 10° British thermal units per hour; therefore,
emission factors for industrial boilers were used.

Boiler 3 has a heat input capacity of greater than 100 x 10° British thermal units per hour; therefore, emission
factors for utility boilers were used.

Based on annual operating reports (see Appendix B). ‘

Based on equation: 10 S + 3, where S = sulfur content. PM10 is 71% of PM emissions.

Based on equation: 157 S, where S = sulfur content.

Adjusted based on hours of operation and fuel usage; AP-42 load chart used (see FDER letter of 12/31/91).

- 0 &
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Table 2-4. Actual Representative Emissions of Regulated Pollutants, Boilers 4 and 5 (Page 1 of 2)
Boiler No. 4* Boiler No. 5°
Natural No. 6 Natural No. 6
Gas Fuel Qil Gas Fuel Oil Total

Natural Gas Burned

(MM ft3/yr) 155.542 452.609
No. 6 Fuel Oil

(gal/yr) 55,207 190,515

(% sulfur) 1.623 1.97
Emission Factor 1b/MM scf 1b/1,000 gal  1b/MM scf 1b/1,000 gal
Particulate Matter 3 19.23¢ 3 22.7¢
Particulate Matter (PM10) 3 13.65¢ 3 16.12¢
Sulfur Dioxide 0.6 254.8¢ 0.6 309.3°
Nitrogen Oxides 140 55 281.2! 67
Carbon Monoxide 35 5 40 5
Volatile Organic

Compounds (methane) 3 1 03 0.28
Volatile Organic

Compounds (nonmethane) 2.8 0.28 1.4 0.76
Lead Neg. 0.0042 Neg. 0.0042
Fluorides Neg. 0.052 Neg. 0.052
Mercury Neg. 0.00048 Neg. 0.00048
Beryllium Neg. 0.00063 Neg. 0.00063
Arsenic Neg. 0.0029 Neg. 0.0029
Sulfuric Acid Mist Neg. 3.98 Neg. 7.0
Emission Rate (TPY)
Particulate Matter 0.23 0.53 0.68 2.16 3.61
Particulate Matter (PM10) 0.23 0.38 0.68 1.54 2.82
Sulfur Dioxide 0.05 7.03 0.14 29.46 36.68
Nitrogen Oxides 10.89 1.52 63.64 6.38 82.43
Carbon Monoxide 2.72 0.14 9.05 0.48 12.39
Volatile Organic

Compounds (methane) 0.23 0.03 0.07 0.03 0.36
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Table 24. Actual Representative Emissions of Regulated Pollutants, Boilers 4 and 5 (Page 2 of 2)
Boiler No. 4* Boiler No, 5°
Natural No. 6 Natural No. 6
Gas Fuel Qil Gas Fuel Qil Total
Volatile Organic
Compounds (nonmethane) 0.22 0.01 0.32 0.07 0.61
Lead Neg. 0.0001 Neg. 0.0004 0.0005
Fluorides Neg. 0.0014 Neg. 0.0050 0.006
Mercury Neg. 0.00001 Neg. 0.00005 0.00006
Beryllium Neg. 0.00002 Neg. 0.00006 0.00008
Arsenic Neg. 0.0001 Neg. 0.0003 0.0004
Sulfuric Acid Mist Neg. 0.11 Neg. 0.67 0.78

Note: Calculations in this table are performed as follows: Fuel use times emission factor equals emission rate;
e.g. 155.542 MM scffyr x 3 Ib/MM scf + 2,000 lb/ton = 0.23 TPY (Note: Roundoff from Lotus may
be slightly different than calculations using a calculator.).

ft*/yr = cubic feet per year
gal/yr = gallons per year
% = percent
Ib/mm = pounds per millimeter
scf = standard cubic feet

gal = gallons
Btu/hr = British thermal unit per hour
PM = particulate matter
PMI10 = particulate matter (PM10)
TPY = tons per year

Boiler 4 has heat input capacity of less than 100 x 10° Btu/hr; therefore, emissions factors for industrial
boilers were used.

Boiler 5 has a heat input capacity of greater than 100 x 10° Btu/hr; therefore, emission factors for utility
boilers were used. :

Based on annual operating reports (see Appendix B).

Based on equation: 10 S + 3, where § = sulfur content. PM10 is 71% of PM emissions.

Based on equation: 157 S, where S = sulfur content.

Based on hours of operation and fuel use. Used AP-42 load correction figure (see FDER letter dated
12/31/91).

- 0 G 0
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Table 2-5. Emissions of Regulated Pollutants for Boilers 4 & 5 After Commercial Operation of
Cogeneration Plant (Page | of 2)
Boiler No, 4° Boiler No, 5°
Natural No. 2 Natural No. 2
Gas Fuel Qil Gas Fuel Oil Total

Natural Gas Burned®

(MM ft3/yr) 20 125
No. 2 Fuel Qil°

(gal/yr) 15,000 50,000

(% sulfur) 0.5 0.5
Emission Factor Ib/MM scf Ib/1,000 gal  Ib/MM scf 1b/1,000 gal
Particulate Matter 3 g4 3 gd
Particulate Matter (PM10) 3 5.68° 3 5.68¢
Sulfur Dioxide 0.6 78.5¢ 0.6 78.5°
Nitrogen Oxides 140 20 281.2 24
Carbon Monoxide 35 5 40 5
Volatile Organic

Compounds (methane) 3 0.052 0.3 0.052
Volatile Organic

Compounds (nonmethane) 2.8 0.2 1.4 0.2
Lead Neg. 0.0013 Neg. 0.0042
Fluorides Neg. 0.0049 Neg. 0.052
Mercury Neg. 0.00045 Neg. 0.00048
Beryllium Neg. 0.00038 Neg. 0.00063
Arsenic Neg. 0.00063 Neg. 0.0029
Sulfuric Acid Mist Neg. 1.225 Neg. T 1.225
Emission Rate (TPY
Particulate Matter 0.03 0.06 0.19 0.20 0.48
Particulate Matter (PM10) 0.03 0.04 0.19 0.14 0.40
Sulfur Dioxide 0.01 0.59 0.04 1.96 2.59
Nitrogen Oxides 1.40 0.15 17.58 0.61f 19.73
Carbon Monoxide 0.35 0.04 2.50 0.13 3.01
Volatile Organic

Compounds (methane) 0.03 0.00 0.02 0.00 0.05
Volatile Organic

Compounds (nonmethane) 0.03 0.00 0.09 0.01 0.12




91062C2/ADNDM

03/04/92
Table 2-5. Emissions of Regulated Pollutants for Boilers 4 & 5 After Commercial Operation of
Cogeneration Plant (Page 2 of 2)
Boiler No, 4 Boiler No. 5°
Natural No. 2 Natural No. 2

Gas Fuel Oil Gas Fuel Cil Total
Lead Neg. 0.00001 Neg. 0.00011 0.0001
Fluorides Neg. 0.00004 Neg. 0.00130 0.001
Mercury Neg. 0.00000 0.0000 0.00001 0.00000
Beryllium Neg. 0.00000 Neg. 0.00002 0.00002
Arsenic Neg. 0.00000 Neg. 0.00007 0.0001
Sulfuric Acid Mist Neg. 0.01 Neg. 0.03 0.04

Note: Calculations in this table are performed as follows: Fuel use times emission factor equals emission rate;
e.g. 20 MM scf/yr x 3 1b/MM scf + 2,000 Ib/ton = 0.03 TPY (Note: Roundoff from Lotus may
slightly different than calculations using a calculator.).

ft’/yr = cubic feet per year
gal/yr = gallons per year
% = percent
Ib/mm = pounds per millimeter
scf = standard cubic feet
gal = gallons
Btu/hr = British thermal unit per hour
PM = particulate matter
PM10 = particulate matter (PM10Q)
TPY = tons per year

Boiler 4 has a heat input capacity of tess than 100 x 10° Btu/hr; therefore, emissions factors for industrial
boilers were used.

Boiler 5 has a heat input capacity of greater than 100 x 10° Btu/hr; therefore, emission factors for utility
boilers were used.

Based on annual operating reports (See Appendix A).

Based on equation: 10 S + 3, where S = sulfur content. PM10 is 71% of PM emissions.

Based on equation: 157 S, where S = sulfur content.

Nitrogen oxides emissions based on ratio of residual and distiliate oil emission factors {67 1b/ 10° gallons x
20 1b/10° gallons (for distillate) +~ 55 1b/10° gallons (for residual)}.

- & o N
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Table 2-6. Net Emission Reductions From Boilers 1 Through 5 at UF Central Heating Plant

Net Emission_Reduction (TPY)

Boilers? Boilers®

Pollutant 1,2and 3 4 and 5 Total
Particulate Matter -1.00 -3.13 -4.13
Particulate Matter (PM10) 0.96 -2.42 -3.38
Sulfur Dioxide -1.99 -34.08 -36.07
Nitrogen Oxides -72.18 -62.69 -134.87
Carbon Monoxide -11.04 9.38 -20.41
Volatile Organic

Compounds (methane) -0.37 -0.31 -0.67
Volatile Organic

Compounds (nonmethane) 0.55 -0.49 -1.05
Lead -0.0000 -0.0004 -0.0004
Fluorides -0.0003 -0.0051 -0.0054
Mercury -0.00000 -0.00 -0.00
Beryllium -0.00000 -0.00006 -0.00006
Arsenic -0.0000 -0.0003 -0.0003
Sulfuric Acid Mist -0.0411 -0.7366 0.7771

Note: TPY = tons per year.

?Based on emissions in Table 2-3.
®Based on subtracting emissions in Table 2-4 from emissions in Table 2-5. - °
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3.4.2 PSD REVIEW

3.4.2.1 Pollutant Applicability

The proposed project is considered to be a modification to a major facility because the facility is
listed as one of the "List of 28" and potential emissions of any regulated pollutant exceed

100 TPY; therefore, PSD review is required for any pollutant for which the net increase in
emissions exceeds the PSD significant emission rates presented in Table 3-2 (i.e., major
modification). As shown, potential emissions from the proposed project will exceed the PSD
significant emission rate for CO. Therefore, the project is subject to PSD review for this

pollutant.
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Table 3-3. Net Increase in Emissions Due To the UF Cogeneration Facility Compared to the PSD

Significant Emission Rates

Emissions (TPY)

Potential Net
Emissions From Emission Significant
Proposed  Reduction From Net Emissions  Emission PSD

Pollutant Project Boilers 1-5 Increase Rate Review
Sulfur Dioxide 26.6 36.1 9.5 40 No
Particulate Matter (TSP) 13.8 4.1 9.7 25 No
Particulate Matter (PM10) 138 34 104 15 No
Nitrogen Dioxide 174.6 134.9 39.7 40 No
Carbon Monoxide 326.7 204 306.3 100 Yes
Volatile Organic Compounds 17.5 1.05 16.5 No
Lead 0.00034 0.0004 0.0002 0.6 No
Sulfuric Acid Mist 24 0.78 16 7 No
Total Fluorides 0.0014 0.0054 -0.004 3 No
Total Reduced Sulfur® Neg Neg Neg 10 No
Reduced Sulfur Compounds® Neg Neg Neg 10 No
Hydrogen Sulfide’ Neg Neg Neg 10 No
Asbestos® Neg Neg Neg 0.007 No
Beryllium 0.00011 0.00006 0.00004 0.0004 No
Mercury 0.00013 Neg 0.00013 0.1 No
Vinyl Chloride* Neg Neg Neg 1 No
Benzene® Neg Neg Neg -0 No
Radionuclides* Neg Neg Neg 0 No
Inorganic Arsenic 0.00018 0.0003 -0.00012 0 No

Note: Neg = Negligible.
TPY = tons per year.

All calculations based on 59°F peak load condition.

*Emissions of these pollutants considered not to have any emission rate increasc.
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Table A-1. Design Information and Stack Parameters for University of Florida 1
Cogeneration Project 2

3

4

Data Gas Turbine Duct Burner Gas Turbine 5

Natural Gas Natural Gas Fuel 0il 6

A B c D 7

8

9

General: 10

Power (kW) 43,262.0 NAa 43,098.0 11
Heat Rate (Btu/kwh) 8,043.0 NA 8,877.0 12
Heat Input (mmBtu/hr) 348.0 187.0 382.6 13
Fuel 0il (1b/hr) 18,313.5 9,842.1 20,792.4 14
{ef/hr) 367,818.5 197,674.4 15

16

Fuel: 17

Heat Content - (LHV) 19,000 Btu/lb 19,000 Btu/lb 18,400 Btu/1b 18
Sulfur 1 gr/100ct 1 gr/100cf 0.5 19
20

CT Exhaust: 21
Volume Flow (acfm) 564,678 569,684 22
Volume Flow (scfm) 239,478 235,916 23
Mass Flow (lb/hr) 1,036,522 1,030,290 24
Temperature (oF) 785 815 25
Moisture (X Vol.) 11.25 8.54 26
Oxygen (% Vol.) 13.73 13.60 27
Molecular Weight 27.80 28.05 28
Steam Injected (lb/hr) 31,402 22,504 29
30

HRSG Stack: 31
Volume Flow (acfm) 325,200 320,364 32
Temperature (oF) 257 257 33
Diameter (ft) 10 9.8 34
Velocity (ft/sec) 72.59 71.51 35
36

37

a8

Source: General Electric and Stewart and Stevenson, 1991. 39

Note: All data shown on this table and subsequent tables are for the 40
combustion turbine and duct burner.
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Table A-2. Maximum Criteria Pcllutant Emissions for 47
Cogeneration Project 48
49
50
Pollutant Gas Turbine Duct Burner Gas Turbine 51
Natural Gas Natural Gas Fuel 0il 52
A B C D 53
54
55
Particulate: 56
Basis Manufacturer 0.01 1b/mmBtu Manufacturer 57
1b/hr 2.50 1.87 106.0 58
TPY 10.95 2.46 1.1 59
60
Sulfur Dioxide: 6l
Basis 1 gr/100 cf 1 gr/100 cf 0.5 % Sulfur 62
1b/hr 1.05 0.56 197.53 63
TPY 4.60 0.74 21.6 64
65
Nitrogen Oxides: 66
Basis 25 ppm* 0.1 1b/mmBtu 42 ppm* 67
1b/hr 35.0 18.7 66.3 68
TPY 153.4 24.57 7.3 69
ppm 25.0 NA 42.0 70
71
Carbon Monoxide: 72
Basis 75 ppm+ 0.15 1b/mmBtu 75 ppm+ 73
1b/hr 69.5 28.1 70.5 74
TPY 304.37 36.86 7.7 75
ppm 75.0 NA 75.0 76
77
VOC's: 78
Basis 4 ppmt 0.043 1b/mmBtu 1C ppm+ 79
1b/hr 1.59 8.04 4.03 80
TPY 7.0 10.57 0.4 81
pPpm 4.0 NA 10.0 B2
83
Lead: 84
Basis EPA(1988) 85
1b/hr NA - NA 3.40E-03 86
TPY NA NA 3.73E-04 87
88
89
* corrected to 15% 02 dry conditions 30
+ corrected to dry conditions g1
Note: Annual emission for CT when firning natural gas based on 8,760 hrs/yr 92
and 219 hrs/yr for fuel oil firing. Annual emissions for duct burners 93
on 2,628 hrs/yr (30% capacity factor). 94
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Table A-3, Maximum Other Regulated Pollutant Emissions for UF 96
Cogeneration Project 97
98
99
Pollutant Gas Turbine Duet Burner Gas Turbine 100
Natural Gas Natural Gas No.2 0il 101
A B C D 102
103
104
As (lb/hr) NEG. NEG. 0.0016068399732 105
(TPY) NEG. NEG. 1.76E-04 106
107
Be (1lb/hr} NEG. NEG. 0.000956452365 108
(TPY) NEG. NEG. 1.05E-04 109
110
Hg (1b/hr) NEG. NEG. 1.15E-03 111
(TPY) NEG. NEG. 1.26E-04 112
113
F (1b/hr) NEG. NEG. 0.012433880745 114
(TPY) NEG. NEG. 1.36E-03 115
116
H2504 (1lb/hr) 8.04E-02 4 _32E-02 1.51E+01 117
(TPY) 3.52E-01 0.06 1.65E+00 118
119
120
121

Sources: EPA, 1988; EPA, 1980 122
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Table A-4. Maximum Non-Regulated Pollutant Emissions for UF 125
Cogeneration Project 126
127
128
Pollutant Gas Turbine Duct Burner Gas Turbine 129
Natural Gas Natural Gas No.2 0il 130
A B C D 131
132
133
Manganese (lb/hr) NEG. NEG. 2.46E-03 134
(TPY) NEG. NEG. 2.70E-04 135
136
Nickel (lb/hr) NEG. NEG. 6.50E-02 137
(TPY) NEG. NEG. 7.12E-03 138
139
Cadmium (1b/hr} NEG. NEG, 4. 02E-03 140
(TPY) NEG. NEG. 4 40E-04 141
142
Chromium (1b/hr) NEG. NEG, 1.82E-02 143
{TPY) NEG. NEG. 1.99E-03 144
145
Copper (lb/hr) NEG. NEG. 1.07E-01 146
{TPY) NEG. NEG. 1.17E-02 147
148
Vanadium (1b/hr) NEG. NEG. 2.67E-02 149
{TPY) NEG. NEG. 2.92E-03 150
151
Selenium (1b/hr) NEG. NEG. 8.98E-03 152
(TPY) NEG. NEG. 9.83E-04 153
154
POM (1b/hr) 3.88E-04 2.09E-04 1.07E-04 155
(TPY) 1.70E-03 2.74E-04 1.17E-05 156
157
Formaldehyde (1lb/hr) 3.07E-02 7.57E-02 1.55E-01 158
{TPY) 1.35E-01 9.95E-02 1.70E-02 159
160
161

Source: EPA, 1988.

162
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Table A-5. Maximum Emissions for Additional Non-Regulated Pollutant 165
for UF Cogeneration Project 166
167
168
Pollutant Gas Turbine Duct Burner Gas Turbine 169
Natural Gas Natural Gas No.2 0il 170
A B C D 171
172
173
Antimony (lb/hr) NEG. NEG. 8.36E-03 174
(TPY) NEG. NEG. 9.15E-04 175
176
Barium (1lb/hr) NEG. NEG. 7.47E-03 177
(TPY) NEG. NEG. 8.18E-04 178
179
Colbalt (1lb/hr) NEG. NEG. 3.47E-03 180
(TPY) NEG. NEG. 3.8B0E-04 181
182
Zinc (lb/hr) NEG. NEG. 2.61E-01 183
(TPY) NEG. NEG. 2.86E-02 184
185
Chlorine”a (1lb/hr) NEG. NEG. 1.04E-02 186
(TPY) NEG. NEG. 1.14E-03 187
188
189
Source: EPA, 1979 190

“a Assumes 0.5 ppm in fuel oil. 191
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(F2) W181 11.25 . . . . . . . « . .
(F2) {W18] B.54

W61 (E25+1)

241 rOxygen (X Vol.)

91062C3/ADNDM/APPA/CALC-2
02727792

Maximum Sulfur Content in Natursl Gas

. Maximum Sulfur Content in Fuel 0il

............. See Note A

............. See Note A

From GE

.............. From GE

v s e e v e e e e e oaw ow . From GE

(F2) DWIB] 13,73 . . . . i it e e e 4 e e e e s e e a e a e e e E e e e e e s e From GE

(F2) [W18] 13.6

[W6] (E26+1)

[W24] 'Molecular Weight

(F2) (W18 27.8 . . . . . . .. ..
(F2) [Wi8) 28.05

[W6) (E27+1)

[W24] ‘Steam Injected {ib/hr)

(,0) [W18) 33402 . . . . . . . . ..
(,0) [W18] 22504

W51 (E28+1)

W5} (E29+1)

[(W24) “HRSG Stack:

(W51 (E30+1)

{W24) *'volume Flow (acfm)

(,0) [W1B] (B22*(B33+460)/(B25+460))
(,0) [WiB]l (D22*(D33+460)/(D25+460))
W61 (E31+1)

[W24]1 fTemperature {of)

o) W18 257 . . . . . . . . . ..
(,0) [W18] 257

[W6] (E32+1)

{W24]) ‘Diameter (ft)

{FD) [W18) 9.75

(,1) [W1B] 9.75

[W5] (E33+1)

(W24} *Velocity (ft/sec)

(F2) [W18] (B32/60/(B34"2*3.14159/4))

(F2) {W18] (D32/60/(D3472*3.14159/4))
(W61 (E34+1)

s 4 4 s a4+ . Calculated from GE

s e e e e e e e e w .. FromGE

v+ +» » » Adjustment for Temperature

........ From Design Engineer

........... Volume + Flow



AzE36:
A:A37:
A:B37:
A:C37:
A:D37:
A:E3T7:
A:E38:
A:A39:
A:E39:
A:ALD:
A:ELD:
A:AL1:
AE4T:

W63 (E35+1)

W24) \_

W18) \_

M18) \_

(W18) \_

(W6 (E36+1)

W6 (E37+1)

[W24) ’Source: General Electric and Stewart and Stevenson, 1991.
(W5) (E38+1)

[W24]) ’Note: ALl data shown on this table and subsequent tables are for each
(W61 (E39+1)

(M24] * combustion turbine and duct burner.

{Wé1 (E4O+1)

91062C3 fADNDM/APPA/CALC-3
02/27/92




AsALT:
A:E4LT:
A:A4LB:
A:E4B:
AzA4L9:
A:B49:
A:C49:
A:D49:
A:E49:
A:ES0:
A:AS1:
A:B51:
A:C51:
A:D51:
A:ES1:
A:BS2:
A:CS2:
A:D52:
A:E52:
A:zA53:
A:B53:
A:C53:
A:D53:
A:ES3:
A:AS4:
A:B5S4:
A:C54:
A:D54:
A:ES4:
A:ESS:
AzAS6:
AzES6H:
AIAST7:
A:B57:
A:C57:
A:D57:
A:ES7:
A:AS8:
A:B58:
A:C58:
A:DS8:
A:ESS:
A:AS9:

A:B59:
A:C59:

A:D59:
AzES9:
AzESD:
AzALY:
IS H
tAG2:
:B4&2:
:Ch2:
:Db2:
1Eb2:
tAS3:
:863:
:C63:
:D63:
:E63:
H.H

3=

> X 3 Xx 3 o> o o3 3 P I
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[W24] ‘Table A-2. Maximum Criteria Pollutant Emissions for

W6) 47

[wW24] ! Cogeneration Project

[W6] (E47+1)

w241 \_

W1B] \_

(WiB1 \_

WiB1 \_

W6] (E48+1)

W6] (E49+1)

{w24] "Pollutant
[WiB8] "Gas Turbine
{W18] "Duct Burner
U181 "Gas Turbine
WE1 (E50+1)

W1B] “MNatural Gas
[WiB1 "“Matural Gas
[W18) "Fuel Oil
(W6 (E51+1)

[W24) ~A

[W18) "B

[W18] “C

w181 “o

[W6) (ES2+1)

[W241 \_

(W18) \_

W18) \_

w181 \_

[W&] (ES53+1)

[W6] (ES4+1)

[(W24] ‘Particulate:
[W6] (ESS+1)

{W24] * Basis

(.1) [W18) “Manufacturer
(,1) [W18] ®0.01 Lb/mmBtu
(,1) (w181 "Manufacturer
{W8] (ES6+1)

w24l *  Lb/hr

(F2 W18) 2.5 . . . . . . ..

(F2) [W18] (C13%0.01)

" s 8 4 b 4 e 4 e aa e s e e e ee s s e oaas . From GE
................. Emission Factor Based on GE

CFIY IMIB] 10 & o v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From GE

W61 (E57+1)
[W241 * TPY

(F2) (W18]1 (BSB*8760/2000) . . . & & &t ¢ & 4 4 i e e e e e e e . Emissions * 8,760 hours/year <+ 2,000 lb/ton
(F2) (W18] (C58%4.38*0.3) . . . . . . . . - . L v v v v v w Emissions-* 4.38 TPY/lb/hr + 0.3 Capacity Factor

(., 1) [W18] (D58%21%/2000) . .

[W63 (E5B+1)

[W6) (ES59+1)

[(W24]1 ’Sulfur Dioxide:

(W61 (E&60+1)

[W24] * Basis

(,1) (w181 "1 gr/100 cf

(,1) W18 "1 gr/100 cf

(,1) [W18] "0.5 X Sulfur

W6] (E61+1)

W24l * Lb/hr

(F2) [W18] (B15*1/7000%2/100)
(F2) [W18] (C15*1/7000%2/100)
(F2) [W18] (D14*0.005*2*0.95)
[W61 (E62+1)

w241 * TPY

e e e e e e e e . Emissions * 219 hours/year -+ 2,000 Lb/ton

Fuel Used (CF/HR} * Sulfur Content * 2 lb SO,/lb S * 1/100 CF

Fuel Used (lb/hr} * Sulfur Content * 2 Lb $0,/lb S * 95X Emitted



AzBS4L:
A:CH4:
A:Db64:
A:EGL:
A:E6S:
A:Abb:
AESG;
AzA6T:
AzB67:
A:C67:
A:D67:
A:E67:
A:AGB:
A:B6B:
A:C6B:
A:D68:
AzE6S:
AzALY:
A:B69:
AzCE9:
AzDEY:
A:E69:
AzATO:
A:B70:
A:C70:
A:070:
A:E70:
A:E71:
A:AT2:
AzET2:
A:AT3:
A:B73:
A:C73:
A:D73:
A:ETS:
AzAT4:
A:B74:
A:C74:
A:D74:
AzETL:
A:ATS:
A:B7S:
A:C75:
A:D75:
AETS:
A:AT6:
A:B76:
A:C76:
A:D76:
A:ET6:
A:ET77:
A:AT8:
A:ET8:
A:ATO:
A:B79:
A:C79:
A:D79:
AZETY:
A:ABO:
A:B80:
A:C80:
A:DBO:

91062C3/ADNDM/APPA/CALC-5
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(F2) {W18) (BA3*8760/2000)

(F2) [WiB] (C63*4.38*0.3)

(,1) [W1B} (D&3*21972000)

W&l (E63+1)

[W6] (E64+1)

{W24] 'Nitrogen Oxides:

{W6] (E65+1)

[W24) ' Basis

(,1) [W18] "25 ppm*

(,1) [W181 "0.1 lb/mmBtu

(,1) 181 "42 ppm*

[W6) (E&6+1)

[(W24] ¢ \b/hr

(,1) W8] (B70/5.9%(20.9*(1-B256/100)-B27)*B22*2116.8%46%60/ (1545* (460+B25)*1000000)) . . . . . . . See Note B
L b T 1 - 3 T o o 1 I Heat Input * Emission Factor
(,1) IW18] (D70/5.9*(20.9*(1-D026/100)-D27)*D22*2116.8%46%60/{ 1545%(460+D25)X*1000000)) . . . . . . . See Note B
[W8] (E&T+1)

[W24] ¢+ TPY

(F1) [W18]1 (B6B*B760/2000)

(F2) [W18] (C68%4,38*0.3)

(,1) [W18] (D68*219/2000)

[W6) (ESB+1)

[W24] * ppm

L b T 1 & < T e e e s
€, 1) [W18] “NA

L T 1 & - ) . From GE
[WE] (E&9+1)

(W61 (E70+1)

[W241 *Carbon Monoxide:

(W61 (E71+1)

(W24] ¢ Basis

1Y TWIBY "73 PP 4 4 4 4 v v v 4 v v s e s e e m a e s e e e e e e e e e e s o = s s+ « s« s+« FromGE
(1Y DW18) M0.15 Ib/MmBEU . & & L u ke e b e s et e e e e e e e e e e e e e e e e e e From Engineer
L) WMIB) "IS pp+ & v v 4 i h e e h e e e e e e . fh e k4 e b e e e e e e r e e e ea. From GE
[W61 (E72+1)

[W24) * Lb/hr

(,1) {W18] (B76*(1-B26/100)*B22%2116.8*28*60/ (1545% (460+825)*1000000)) . . . . . « . & & & « + . . . See Note C
(,1) IW1B) (C13*%0.15) . . . . . . v oo o v o h . f e s e e e e e e e e . Heat Input * Emission Factor
{,1) IW1B) (D76*(1-D26/100)*022%2116.8%28*60/ (1545%(460+D25)Y*1000000)) . . . . & v & & & & v v . . See Note C
[W6] (E73+1)

[W24) ¢ TPY N

(F2) {W18) (B74*8760/2000} N

(F2) [W1B) (C74%*4.38*0.3)

(. 1) (W18) (D74*219/2000)

[W6) (ET4+1)

(W24) * ppm

(,1) [W1B) 75

(,1) [W1B] "NA

(,1) W18 75

(W&) (E75+1)

(W6] (E76+1)

(W24] *VOC's:

{We] (E77+1)

{W24] ' Basis

(,1) [Wi8] "4 ppm+

(,1) [W18) "0.043 lb/mmBtu

(,1) [W18) 10 ppm+

[W6] CE78+1)

W24] ¢ Lb/hr :

(F2) [W18] (BB2*(1-826/100)*B22*2114.8*12*60/(1545%(460+4B25)*1000000)) . . . . « . v & 4 4 v o v o . See Note C
(F2) [W18) (Ci3*0.043)

(F2) [W18] (DB2*(1-D26/100)*D22%2116.8*12%60/(1545%(460+D25)*1000000)) . . . .« & v v @ w v = v o - See Note C
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AEBO: [W6) (E79+1)
A:AB1: [W24] ¢ TPY

A:BB1: (,1) [W1B] (BBO*8740/2000)

A:CB1: (F2) [W18) (CBO*4,.38%0.3)

A:D81: (,1) [W1B) (D80*219/2000)

A:E81: [W5] (EBO+1)

AzAB2: [W24] ¢ ppm

A:B82: (,1) [W18] 4

A:CB2: (,1) [W18) "NA

A:DB2: (,1) [W18) 10

A:EB2: [W6] (E81+1)

A:EB3: [W6] (£82+1)

A:ABL: [W24) ’Lead:

A:EB4: (V6] (EB3+1)

A:AB5: [W24) ¢ Basis

A:D85: (W18] “EPA(1988)

AE8S: [WA] (EB4+1)

A:ABS: [W24] ¢+ \b/hr

A:BB6: (S2) [W18] "NA

A:CB6: (S2) [W1B] "NA

A:DB6: (52) [W18) (D13*8.9/1000000) . . . . . « + .« ... FromEPA 1988; Page 4-155; Heat Input * Emission Factor
A:EB6: (W61 (EB5+1)

A:AB7: W24l ¢ TPY

A:BB7: (S2) [W18]1 “NA

A:C87: (S52) [W1B] “RA

A:D87: (S52) [W18] (DB6*219/2000)

A:EB7: [W6) (EBS+Y)

AzABB: [W24] \_

AzBB8: {W18] \_

AzCB88: TW18] \_

A:DBB: [W18]1 \_

A:EB8: [WA] (EB7+1)

A:EE9: [W6) (EBB+1)

AzA90: fW24] ‘* corrected to 15% 02 dry conditions
A:EP0: [W6] (EB9+1)

AzA91: [W24] ’+ corrected to dry conditions
AE91: [WE) (ED0+1)

A:A92: [W241 'Note: Annual emission for CT when firning natural gas based on 8,750 hrs/yr
A:EG2: [W6] (E91+1)

A:AS3; [W24] ¢ and 219 hrs/yr for fuel oil firing. Annual emissions for duct burners
AES3: [WA] (E92+1) ot
A:ADL: [W24] on 2,628 hrs/yr (30% capacity factor).

AERL: [W6] (E93+1)




A:A96:

A:EDS:

AA9T:

AZERT:

AzAPS:

A:B9B:

AzC9B:

A:D98:

A:E98:

AEP9:

A:A100:
A:B100:
A:C100:
A:0100:
A:E100:
A:B101:
A:C101;
A:D101:
A:E101:
A:A102:
A:B102:
A:C102:
A:D102:
A:E102:
A:A103:
AzB103:
A:C103:
A:D103:
A:E103:
A:zE104:
AzA105:
A:B105:
A:C105:
A:D105:
A:E105:
A:A106:
A:B106:
A:C106;
A:D106:
AzE106:
A:E107:
AzA108:
A:B108:
A:C108:
A:D108:
A:E108:
A:A109:
A:B109:
A:C109;
A:D109:
A:EV09:
A:E110:
AzA111:
A:B111:
A:C111:
A:D111:
A:E111:
A:A112:
A:B112:
A:C112:
A:D112:
A:E112:

{W24] ‘Table A-3.
m6) 96
[W24]
[W6] (E96+1)
[W24] \_
W18) \_
W18) \_
w181 \_
[W6) (E9T+1)
[W6) (EF8+1)
[W24]) ~Pollutant
[W18) "Gas Turbine
[W18] "Duct Burner
[W18] “Gas Turbine
[(W6) (E99+1)
[W18) "Matural Gas
[W18] "Natural Gas
[W181 "No.2 0il
[Wé]1 (E100+1)
[W24] ~A
W18] "8
{W18] "C
[W181 “p
W6] (E101+1)
[W24] \_
W8] \_
w181 \_
w181 \_
W51 (E102+1)
W51 (E103+1)
[W24] * As (lb/hr)
{W18] “NEG.
[W18] “NEG.
[W18] (D13*4.2/1000000)
[W6] (E104+1)
w241 ¢ (TPY)
[W18] "“NEG.
[W18] "“NEG.
(52) [W18] (D105*219/2000)
W61 (E105+1)
W61 (E106+1)
W24] ¢+ Be (lb/hr)
[Wi8] “NEG.
[W18] “NEG.
[Wi81 (D13*2.5/1000000)
[W5] (E107+1)
[W24] (TPY)
[W18] "MEG.
[WiBl “NEG.
(S2) [W18) (D108*219/2000)
[W6]1 (E108+1)
W51 (E109+1)
M243 * Hg (lb/hr)
[W1B} “MEG.
[W18] “NEG.
(52) (W18) (D13*3/1000000)
W51 (E110+1)
W24} ¢ (TPY)
[W18] "NEG.
[W18] "“NEG.
(82) (W18] (D111*%219/2000)
[W6] (E111+1)

Cogeneration Project

--------

Maximum Other Regulated Pollutant Emissions for UF

...........

91062C3/ADNOM/APPA/CALL-T
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From EPA 1988, See Table 4-1

from EPA 1988, See Table 4-1

From EPA 1988, See Table 4-1



A:E113:
AzA114;
A:B114:
A:C114:
A:D114:
AzEV14:
AzA115:
A:B115:
A:C115:
A:D115:
A:E115:
AzE116:
AzAY1T:
A:B117:
A:C117:
AzD117;
A:E117:
A:A118:
A:B118:
A:C11i8:
A:D118:
A:ET1B:
AzE119:
A:A120:
A:B120:
A:C120:
A:D120:
A:E120:
A:E121:
A:A122:
AzE122:

$1062C3/ADNDM/APPAJCALC-8
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(W61 (E112+1)

[W24) * F (lb/hr)

(W18) “NEG.

[W1B) “NEG.

(Wi8) (D13*32.5/1000000) . . . . . . . « . . From EPA 1981; Tablie 6-1, 2.324 pq/d * 14 pg/d = 32.5 Lb/10* BTU
[Wé) CET13+1)

w241 ¢ (TPY)

[W18] “NEG.

[(W18] “NEG.

(S2) [W1B]1 (D114*219/2000)

M6 (E114+1)

[W6] (ET115+1)

[W24] * K204 (lb/hr)

(S2) [W1B] (BO63*0.05*3.06/2) . . . . ¢ @ &« &« v & 4 v e v W SO, Emission * 0.005 (XH,50, Formed) % Mi.,.0./MW,,,
(S2) [W1B] (C63*0.05*3.06/2) . . . . SO, emissions * X%H,50, formed (5X) * MW,../MW,,, * correction to total SO,
(S2) [WiB] (D63*0.05%3.06/2)

[Wel (ET116+1)

[w24) ! (TPY)

(S2) [W1B] (8117*8760/2000)

(F2) [W1B] (C117*4.38*0.3)

(52) [WiB] (D117*219/2000)

W5 (E117+1)

(W61 (E118+1)

W24] \_

w181 \_

(w181 \_

(w181 \_

(W61 (E119+1)

[W6] (E120+1)

(W24]1 ‘Sources: EPA, 1988; EPA, 1980
W6] (E121+1)



A:A125:
A:E125:
A:A126:
A:E126:
AsA127:
A:B127:
A:C127:
ADI27:
A:E127:
A:E128:
A:A129:
A:B129:
A:C129:
A:D129:
A:E129:
A:B130:
A:C130:
A:D130:
A:E130:
AzA131:
A:B131:
A:C131:
A:D131:
A:E131:
A:zA132:
A:B132:
A:C132:
A:D132:
AzE132:
A:E133:
A:A134:
A:B134:
A:C134:
A:D134:
A:E134:
A:A135:
A:B135:
A:C135:
A:D135:
AzE135;
A:E134:
AA13T:
A:B137:
A:C137:
A:D137:
A:E137:
A:A138:
A:B138:
A:C138;
A:D138:
A:E138:
A:E139:
A:AY40:
A:B140:
A:C140:
:D140:
tE140:
tA141;
:B141:
:C141:
:D141:
<E141:

> > > 3 > b P
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[(W24) 'Table A-4. Maximum Non-Regulated Pollutant Emissions for UF
el 125

241 * Cogeneration Project
Wa1 (E125+1)

W24) \_

W1B) \_

W18) \_

18] \_

W6) (E126+1)

W6 (E127+1)

[W24] ~Pollutant

[W18) "Gas Turbine

[W18] "Duct Burner

[W18] "Gas Turbine

[W6] (E128+1)

[W18] “Matural Gas

[W18] "Natural Gas

[WiB1 "Ho.2Z 0Qil

[W6] (E129+1)

[W24] “A

[W18] "8

[Wi18) »C

(wig)] "o

(W61 (E130+1)

[Wa41 \_

W18] \_

W18] \_

W181 \_

W&1 (E131+1)

[Wé1 (E132+1)

[(W24] ¢+ Manganese (lb/hr)
{W18] "“NEG.

[(W18] “NEG.

(S2) [W18) (D13*6.4471000000) . . . . . & & & v 4 e o e v e et e e e .. From EPA 1988, See Table 4-1
[W6] (E133+1)

W24} * (TPY)

[W1B) “MEG.

[W18] "MEG.

(S2) [W1B] (D134*219/2000)
[W6] (E134+1)

[(W6] (E135+1)

w241 * Nickel (lb/hr)
[W18] "“NEG.

[W181 “MEG.

($2) [WI1B] (D13*170/1000000) . . . . . . . . v« v v & o . e e e e e e e e e s From EPA 1988, See Table 4-1
[W6] (E136+1) -
[W24) (TPY)

(W18) "NEG.

[W18) “NMEG.

{S2) [W181 (D137*219/2000)
(W6 (E137+1)

(W61 (E138+1)

[(W24) * Cadmium (lb/hr)
[W18) “NEG.

(W18) "NEG.

(52) [W18) (D13*10.5/71000000) . . . 4 & & & i i ot e e e e e e m e e e e e aaaa From EPA 1988, See Table 4-1
(W61 (E139+1)

W24]1 ¢ (TPY)

(W1B] "NEG.

[(W18] "“MEG.

(S2) [W18) (D140*219/2000)
(W61 (E140+1)



AzE142:
A:A143:
A:B143:
A:C143:
A:D143:
A:E143:
AzAl44:
A:Bl44:
A:Cl44:
A:D144:
AzE144:
A:E145:
AsAl46:
A:B146:
A:Cl46:
A:D146:
A:E146:
AzA14T:
A:B147:
AsC147:
A:D147:
AE147:
A:E148:
A:A149:
A:B149:
A:C149;
A:D149:
A:E149:
AzA150:
A:B150:
A:C150:
A:D150:
A:E150:
A:E151:
A:A152:
A:B152:
A:Ci152:
A:D152:
AzE1532:
A:A153:
A:B153:
A:C153:
A:D153:
A:E153:
A:E154:
A:A155:
A:B155:
A:C155:
A:D155:
AzE155:
A:A156:
A:B156:
A:C156:
A:D156:
A:E156:
AzE157:
A:A158:
A:B158:
A:C158:
A:D158:
A:E158:
AzA159:

W61 (E141+1)

(w241 * chromium ¢(lb/hr)
{W18] “NEG.

{W18] "NEG.

(S2) [W18) (D13*47.5/1000000)
W61 (E142+1)

[W24] ¢ (TPY)

[W1B] "“NEG.

fW1B] “NEG.

(S2) [Wi8] (D143*21972000)
W61 (E143+1)

[WE1 (E14441)

[W241 ¢ Copper (lbshr)

[W18] "“NEG.

[W1B1 “NEG.

($2) [W181 (D13*280/1000000) . . . .
[W6] (E145+1)

[w24] ¢ (TPY)

[W18] "“NEG.

[W18] “NEG.

(52) [W18] (D146*219/2000)

[W6] (E146+1)

[W6] (E147+1)

[W24] * Vanadium (lb/hr)

[(W18] "NEG.

W18] "NEG.

($2) [W18) (D13*30*2.324/1000000)
{W6] (E148+1)

w241 * (TPY)

{W18] "NEG.

[W18] "NEG.

(S2) [W18) (D149*219/2000)

W8] (E149+1)

W51 (E150+1)

[W24] * Selenium {lb/hr)

[W18] "™NEG.

[Wi18] "“NEG.

($2) [W181 (D13*10.1%2.324/1000000) .
[W6) (E151+1)

[W24] ! (TPY)

[W181 “NEG.

[WiB] ™“NEG.

(52) [W18] (D152%*21%/2000)

[W6] (E152+1)

[W5] (E153+1)

W24} * POM (ibs/hr)

(52) [W181 ($B$13*0.48*2.324/1000000)
($2) [W1B1 ($C%$13*0.48*2.324/1000000)
(52) (w181 (SD$13*0.12*2.324/1000000)
W61 (E154+1)

w241 * (TPY)

($2) [W18) (B155*8740/2000)

(S2) [W18] (C155%4.38*0.3)

(S2) [Wi8) (D155*219/2000)

{W6] (E155+1)

[W6) (E156+1)

[W24] * Formaldehyde (ib/hr)

($2) [W18] ($B313*38*2_324/71000000) .
(S2) [W181 ($C$13+405/71000000)

(S2) [W18] ($D%13*405/1000000)

[W6) (E157+1)

[W24) ¢ (TPY)

91062C5/ADNDM/APPA/CALC- 10
02/27/92

From EPA 1988, See Table 4-1

From EPA 1988, See Table 4-1

From EPA 1988, See Page 4-162; 2.324 pg/J = 1 Lb/10* BTU

From EPA 1988, See Page 4-162

From EPA 1988, See Page 4-161

From EPA 1988, See Page &4-156



A:B159:
A:C159:
A:D159:

:E159:
A:A160:
A:B160:
A:C160;
A:D160:
A:E160:
A:E161:
A:E162:

(S2) W18 (B158*8760/2000)
(S2) W18] (C158*4.38%0.3)
(S2) M18] (D158*219/2000)
[W61 (E158+1)

[N24] \_

V18] \_

W18} \_

18] \_

(W61 (E159+1)

(W61 (E160+1)

W61 (E161+1)

91062C3/ADNDM/APPA/CALL- 11
02727792



A:A165:
A:E165:
A:A166:
A:E166:
A:A167:
A:B167:
A:C167:
A:D167;
AzE167:
A:E168:
AsA169:
A:B169:
A:C169:
A:D169:
A:E169:
A:B170:
A:C170:
A:D170:
A:E170:
A:A17Y:
A:B171:
A:C171:
A:D171:
AE171:
AIAIT2:
A:B172:
A:Ci72:
A:D172:
A:EV72:
A:E173:
A:A174:
A:BAT4:
A:C174:
A:D174:
A:E174:
A:A175:
A:B175:
AzC175:
A:D175:
AzE17S:
A:E176:
AzANTT:
A:B177:
A:C177:
A:D177:
A:E177:
A:A178:
A:B178:
A:C178:
A:D178:
AzE178:
A:E179:
A:A180:
A:B180:
A:C180:
A:D180:
A:E180:
A:A1B1:
A:B181:
A:C181:
A:D1B1:
A:E181:

[W24] 'Table A-5. Maximum Emissions for Additional Non-Regulated Pollutant

W61 165

[W24) ¢ for UF Cogeneration Project

[W61 (E165+1)
W24) \_

W181 \_

181 \_

18] \_

W61 (E166+1)

W61 (E167+1)
[W24] "“Pollutant
W181 “Gas Turbine
W18l “Duct Burner
[W18]1 “Gas Turbine
{W6] (E168+1)
[W18) “Natural Gas
[W18] "Natural Gas
[W18] "No.2 Oil
W8] (E169+1)
[W24] “A

[w18] "B

(w181 "¢

[W18) %D

[W5) (E170+1)
W241 \_

W181 \_

18] \_

[W18] \_

W61 (E171+1)

W] (E172+1)
(W24]1 * Antimony (lbshr)
[W18] “NEG.

{W18] “NEG.

(52) (W18] ($D$13*9.4*2.324/1000000)

[W61 (E173+1)

[W24) ! {TPY)

[W18) "“KEG.

[W18] “NEG.

(52) [W18) (D174*219/2000)
[W5) (E174+1)

W61 (E175+1)

(W241 * 8Barium (lb/hr)
[W1B) "NEG.

(W181 “NEG.

(52) ([W18] (3D0313*8.4*2.324/1000000)

{W6) (E176+1)

w243 * (TPY}

[W18] "“NEG.

{W181 "MEG.

(S2) [(W18] (D177*219/2000)
(W61 (E177+1)

W61 (E178+1)

[W24) ¢ Colibalt (lb/hr)
[W18] “NEG.

[W18] "NEG.

(52) [W18] (5D$13*3.9*2.324/1000000)

[W6] (E179+1)

(w241 (TPY)

[W18] "NEG.

(W18] "NEG.

($2) [W18] (D180*219/2000)
[W&] (E180+1)

...............

91062C3/ADNDM/APPA/CALC-12
02727792

From EPA 1979, See Page 137

From EPA 1979, See Page 137

From EPA 1979, See Page 137



A:E182:
A:A183:
A:B183:
A:C183:
A:D183:
A:E183:
A:A184:
A:B184:
A:C184:
A:D184:
A3E184:
A:E185;
A:A1B6:
A:B1B6:
A:C1B6:
A:D186:
A:E186:
A:A1B7:
A:B187:
A:C187:
A:D187:
A:E187:
A:A188:
A:B1338:
A:C188:
A:D188:
A:E188:
AzE189:
A:A190:
A:E190:
AzA191:
A:E191:

W61 (E181+1)

(W24) * Zinc (lb/hr)
(W18) “NEG.

[W18]1 "NEG.

(52) [W18] ($D$13*294*2.324/1000000)

W8] (E182+1)

W24] ¢ (TPY)

{W18] "“NEG.

{W18] "“MEG.

(S2) [Wi8) (D183*219/2000)
[WEY (E183+1)

[W6] (E184+1)

[W24] ' Chlorine™a (lb/hr)}
[W181 “NEG.

[Wi181 "NEG.

(S2) [W18] (D14*0.5/1000000}
[W6] (E185+1)

[W24) ¢ (TPY)

[(W18] "“NEG.

[W18] "“NEG.

(S2) [W1B) (D186*219/2000)
[W6] (E186+1)

[W24] \_

Wi8] \_

[W18] \_

Wi81 \_

[W6] (E187+1)

[W6]1 (E188+1)

[W24] ‘Source: EPA, 1979
[W6] (E189+1)

91062C3/ADNDM/APPA/CALC-13
02/27/92

...................... From EPA 1979, See Page 137

....... e s s s+ s s e e 0.5ppminFuel 0il Assuned

[W24] * "a Assumes 0.5 ppm in fuel oil.

(W6] (E190+1)
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EMISSION FACTORS AND CALCULATIONS

Emission factors used in the calculations were obtained from the following
sources (references attached):

1. Compilation of air pollutant emiission factors (AP-42) for PM,
50,, NO,, €O, and VOG.

2. Estimating air toxics from coal and oil combustion sources (EPA,
1989) for As, Be, Pb, and Hg.

l. Enmissions Assessment of Conventional Stationary Combustion
Systems: Volume V: Industrial Combustion Sources (EPA, 1981)
for F.
The conversions from 1lb/10712 Btu to 1b/10? gal were calculated as follows:
Residual 0il = EF 1b/10'2 Btu * 18,300 Btu/lb oil * 8.2 1b oil/gal
* 1,000/10° ~ 1.5 x 10™* * EF 1b/10° gal
where: EF = emission factor
Distillate 0il = EF 1b/10!2 Btu * 20,996/1b oil * 7.2 1lb/gal
* 1,000/10° = 1.512 x 107% * EF 1b/10% gal

The conversion from pg/J to 1b/1012 Btu is as follows:

pg/J * 10712 g/pg * 1b/454 grams * 1,055 J/Btu = 2.324 1b/10!2 Btu

Volume is calculated based on ideal gas law:

P

mRT/M

= mRT/(MP) for natural gas

= pressure = 2116.8 1b/ft?

mass flow of gas (lb/hr)

= universal gas constant = 1545 ft-1lb/lb-mole °R
= molecular weight of gas

= temperature (K}

where:

HEXWE Ya<
]
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B

NO, 1s calculated by correcting to 15% 0, dry conditions using ideal gas
law and moisture and 0, conditions.

Oxygen correction:
Vwox <151) = Viox pry * 3.9

20.9 - %0, Dry
Viox ory = Vwox (1smy (20.9 - X0z p) / 5.9
20 pry = 20z pce / (1 - ZH0) ; %03 por = %0, pry (1 - %H0)
Viox act = Vwox pry (1 - *H;0)
Substituting:
Vrox act = Viox 151 (20.9 - X0 pry) (1 - ZH,0) / 5.9
= Viox sty [20.9 - (X0p 5 / (1 - XH;0))] (1 - ZH0) / 5.9

= Vyox c1sxy (20.9 (1 - %H0) - %0z) / 5.9

Myox = PVMgox = Viox (1sxy [20.9 (1 - XH0) - %0p) * P * My, / (RT * 5.9)

RT

c

CO0 and VOC are calculated by correcting for moisture using ideal gas law.
Same as NO, calculation except only moisture correction is used:

Veo act = Veo by (1 - XHR0)
Mo = PVeo actMeo / RT
~ PVo pry (1 - ¥H;0) Mgy / RT

pg/J = picograms per joule
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TABLE 1.4-1., UNCONTROLLED EMISSION FACTORS FOR NATURAL GAS COMBUSTION?
Particulated Sulfur dioxide® Mtrogen oxidesd Carbon monoxide® volatile organics
Furnsce alite & type
(10% Btu/hr heat input) Normethane Methans
kg/106a3 | 167106 €6 | kg/108a3 | 167108 fe) | kg/106w3 | 1b/108 £e) | xgs106a3 | 107108 £) | wg/106e3 167108 £ed | kg/105wd | 1b/106 fed

Uetlity boflers (> 100) 16 - 80 1 -5 9.6 0.6 83000 ssoh 640 40 23 1.4 4.8 0.3
Industrial boilers (10 - 100} 16 - 8¢ 1 -5 9.6 0.6 2240 L40 560 35 L1} 2.3 A2 3
Dowestic and cossercial

bollers (< 10} 16 - 8D 1 =% 9.6 0.6 1600 100 120 0 84 5.3 41 2.7

TExpressed as weight/volume Euel fired.

bReferences 15-18.

CReference 4. Baned on avg. wulfur content of natural gas, 4600 g/105 Had (2000 gr/105 sct).
dpeterences 4-5, 7-8, 11, 14, 18-19, 21.
Expressed ss HO,. Teats indicate about 93 welght I NO 13 KOy.
fyefecences 4, 758, 16, 18, 22-25.
EReferences 16, 18, May increase 10 - 100 tiwes with improper ogerulan or malntenance,

hPor tangentially fired units, use §400 kg/i106 md (275 1b/106 fe

). At reduced loads, multiply

factor by load reduction coefficient in Pigure 1.4-1. Por potential NOy reducticom by

tombustion modificstion, ses text.

aleo occur at reduced losd conditions.

Hote that WOy reduction from these modifications will




[t

S¥0LIVd NOISSIHA

98/01

ax

¢

TABLE 1,3-1, UNCONTROLLED EMISSION FACTORS FOR FUEL OIL COMBUSTION
FMISSION FACTOR RATING: A

Pnr:iculateh Sulfur Dloxide® Sulfur Carbon Ritrogan oxide® Yolatile Ot;nnlc.f
Matter Trioxide Honoxideﬂ Noomethane ' Methane
Boiler Type'
3 3 3 3 3 3 3 3 3 3 k) 3 3 3
kg/107°1 Ib/20°gal | kg/1071 10/107gal kg/10°1 1b/107gal | kg/1071 1b/107gal | kg/1071 16/107gal | kg/10°1 1b/107gal] kg/1071 1b/107 gal
Utilicy Boilers h h ‘
Residual 01l t 3 198 1578 0,348 2.98 0.6 3 1 8.0 " 67 1 0.09 0.76 0.03 0.28
(12.6)(5) (;05)(l2)
Industeial Bollers y i '
Residual 01l 8 'l 19s 1578 0.245 25 0.6 5 6.6 55 0.034 0.28 Q.12 1.0
Distillate Ol 0.24 2 178 1428 0,245 F43 0.6 5 2.4 20 0.024 0,2 0. 006 0.0352
Commercial Boilers
Residual 01l t g 198 1575 0,245 25 0.6 5 6.6 35 .14 1.13 0.0387 0.475
Digtillate Q21 0.24 S 175 1428 0,245 25 0.6 3 2.4 20 0.04 0.34 0.026 0.216
Residential Furnaces
Distillate Oft 0.3 2.5 178 14258 0.245 25 0.6 5 2.2 13 0.035 0.71) 0.214 1.78

®Boilers can be spproximately classified according to their gross {higher) heat rate as shown below:
Utility (pover plant} bollers: >106 a 109 J/hr (3100 x 106 Beu/hr)
Industrial botlers: 10.6 x 107 to 106 = 109 3/hr (10 x 106 to 100 x 105 Beu/hr)
Conmercial boilers: 0.5 x 10Y to 10.6 x 109 J/bhr (0.5 x 10° to 10 x 108 Bru/hr)
Residenris] furnaces: <0.5 x 107 Jfhr &U.S x 10% Btu/hr)
Refvrences 3-7 and 24-25. Partlculate matter im deflned in this section ss that materfal collected by EPA Method 5 (front half catch).
fReterences 1-5. 5 indicates that the weight T of sulfur in the oil should be wultiplied by the value given,
Refecrences J-3 and B-10. Carbon monoxide emissions may.increase by factors of 10 to 100 if the unit is improperly operated or nat well maintained.
®Expressed as RO;. References 1-5, 8-11, 17 ond 26. Test results indicate that at least 952 by weight of NOx is NO for all boiler types except residentisl
furnaces, where about 751 1s NO,
References 18-21, Volatile organic compound ewisslons are generally negligible unleas boiler is improperly operated or not vell maintsined, in vhich case
enissions may increase by seversl orders of wagnitude.
Bparticulate enisaton fsctors for resldual oll combuatien are, an average, a functicn of fuel oil grade and sulfur content: )
Grade 6 oll: 1.25(58) + 0.38 kgllo’ titer [10(5) + 3 1b/10° gal] where § 1s the weight ¥ of sulfur Iin the ofl. This relationship is
basud on 81 individunl tests and has & correlation coefflcient of 0,635,
Crade 5 oil: 1,25 kg/10* liter (10 1b/10% gal)
Crade & ofl: 0.88 kg/10® liter (7 1b/10% gal)
Reference 25. - '
Use 5 kg/10? liters (42 1b/10% gal) for tangentislly fired boilers, 12.6 kg/10* liters (105 1b/10%gal) for vertical fired boflers, and 8.0 kg/10% Ifters
(67 1b/10* gal) for all othera, at full toad and normal (>151)} excess air. Several combustion wmodifications can be employed for MOy reduction: (1}
linfted excess air can reduce ND, emisnlons 5-20I, (2) staged combumtion 20-40X, (3) uaing low NOy burners 20-30I, and (4} ammonia injection can reduce KOy
eminaions 40-701 but may Lncressc emissions of ammonia, Combinations of these modifications have been employed for further reductions in certain dollers.
See Reference 13 for s discuseion of these and other ROy reducing techniques and their operational and environmental {impacts.
JKlun;en oxides esfssions from residual ol) combustion in industrisl and commercial boilers are strongly related to fual nitrogen content, estimated mare
accurately by the empirical relationship:
kg NO5/10° liters = 2.75 + 30(N)® [1b KU3/10%gal = 22 + ACO(N)}?] vhere N is the weight T of nitrogen in the oil. For residual oils heving high
(>U.5 veight I) nitrogen content, use 15 kg KU,/10° liter (120 1b NO3/10%gal) as #n eaiesion factor.
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TABLE 4-1. SUMMARY OF TOXIC POLLUTANT EHIgSION
FACTORS FOR OIL COMBUSTION

_ Emission Factor (1b/10™> Btw) i
Pollutant . . Resi{dual Oil Distillace QOil §
Arsenic 19 | 4;2
Beryllium 4.2 2.5
Cadmium 15.7 10.5
Chromium _ 21 48
Copper | 280 280
Lead 28° - g.9¢
Mercury 3.2 3.0
Manganese 26 14
Nickel - 1260 170
POM 8.4° , 22.5
Formaldehyde 405° : 405°

4,11 emission factors are uncontrolled, and are applicable to oil-fired
boilers and furnaces in all combustion sectors unless otherwise noted.

This value.was calculated using all available residual oil data given
fn Table 4-35. If the upper end of the range of available data is
excluded when calculating an average value (which could be used in this

table), tEﬁ average factor for POM from residual oil combustion becomes
4.1 1b/10 BTU.

applicable to utility beilers only.
dApplicable to industrial, commercial, and residential boilers.

®The formaldehyde factors are based on very limited and relatively old
data. Comsult Table 4-37 and accompanying discussion for more decailed
information. '

MCH/007 : -2
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TASLE 61.

Distillate

oil-fired boilers

COMPARISON OF EXISTING TRACE ELEMENT EMISSIOQN FACTOR DATA
Il RESULTS OF CURRENT STUDY OF QLL-FIRED IHOUSTRIAL
COHGUSTICN SOURCES, py/) ‘

BT T AP WU af A S AT TP Sl A MY S S Gl dry A o BT ST e e k. A A L A @ et AL L

Residual

ofl-fired boilers .

Existing data

Cxisting data

Current Current ]

Element study Ref. 42 Ref. 43 study Ref. 42 Ref. 21 Ref. 28
Aluaioum (Al) 178 15 250 177 156 87 132
Arsenic (As) 3.5 1.3 1.5 1.2 9.1 i8 12
bariun (B3} 1.2 8.4 16 3.3 9.5 29 31
Calciuwa (Ca) 75 845 450 229 b
Cadniva (Cd) 1.3 2.5 1 0.66 e
Cobalt (Co) 3.8 2.3 1.0 N b
Chromiva (Cr) 24 36 29 29 o
Copper (Cu) az 205 160 10 @D i

- - o . a4

[ron (Fe) 363 545 140 83 a W, ——
Hercury (lig) - 1.7 1.2 - A

Potass fum (K) a5 ] 230 261 2 @

Lithium (L7} 0.5 1.6 1.2 1.1 o Vet l.
Magnasium (Hg) 4< 40 210 z4 Im 297 2384
fMickel (i) 255 nz 290 728 804 964 433
Lead {i'b) 24 48 42 2 7 go 34
AatLinony {Sb) - LT 5.7 - 21 10 25
Silicor (5%) 735 173 - 8655 1610 400 595
Yanadfum (V) 195 30 2.9 366 250 3656 714
Linc (Za) 42 40 110 33 46 29 66

A L MR b Tl AW RS IS A= e,V T Py e, v ¥ a0 R KA el mar 47 o

136
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UF COGENERATION PROJECT
EXAMPLE CALCULATIONS - NATURAL GAS

ROWS listed below correspond to the ROW listed in Table.
Table A-i: (Note: all other data not calculated but supplied by manufacturer)
ROW 13—Heat Input (10°BTU/hr):

Power (kw) x Heat Rate (10°BTU/kwh)

43,262.0 x 8,043/10% = 348.0 x 10° BTU/hr

ROW 14--Natural Gas (Ib/hr):
Heat Input (10°BTU/hr) + Fuel Heat Content (BTU/Ib)
348.0 x 10° + 19,000 = 18,313.5 Ib/hr

Note: 19,000 is input as 0.019 since heat input is in 10°BTU, i.c. 348.0

ROW 15--Natural Gas (CF/hr):
Heat input (10°BTU/hr) + Heat content (BTU/CF)

348.0 x 10° + 946 = 367,818.5 CF/hr

ROW 21--Volume Flow (acfm) - See Note A in emission factors and calwlaﬁons:
V = mRT/PM
1,036,552 Ib/hr x 1,545 x (785 + 460°K) + (27.8 x 2,116.8 1b/ft®) + 60(min/hr)
= 564,678 acfm

ROW 22--Volume Flow (scfm) - See Note A:

Same as ROW 21 except adjusted for standard temperature of 68°F
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1,036,552 Ib/hr x 1,545 x (941 + 68°K) + (27.8 x 2,116.8) + 60
= 239,478 scfm

ROW 32--Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
564,678 (acfm) x (257 +460°K) + (785 = 460°K)
= 325,200 acfm

ROW 35--Velocity (ft/sec):
Volume Flow (ft’/min) + Area (ft¥) + 60 sec/min
325.200 f¥/min + 60 = (10 + 4 x 3.14159)

= 72.59 ft/sec

Table A-2:
ROWS 59, 64, 69, 75, 81, 118, 156, and 159--(Except Duct Burner) :
Emissions in Tons per year; example for particulate:
2.5 Ib/hr x 8,760 hrs/yr + 2,000 Ib/ton
= 10.95 ton/yr

For Duct Burner and Qil Firing capacity factors were used. Example for duct burner:
1.87 Ib/hour x 0.30 x 8,760 + 2,000 = 2.46 tons per year.

ROW 63--SO, Emissions (Ib/hr):
367,818.5 cffhr x 1 gr + 7,000 gr/lb x 2 [b SO,/IbS +100 cf

= 2.82 Ib/hr
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ROW 68-—-NO, Emissions (Ib/hr) - See Note B:
25 ppm x [20.9 + 5.9 (1 - 6.1/100) - 14.4] x 2,116.8 Ib/ft? x 564,678 ft*/min
x 46 (molecular wgt NO,) x 60 min/hr + [1,545 x (785 + 460°K) x 10° (adjust for ppm)]
= 35.0 Ib/hr

ROW 74 and 80--CO, VOC Emissions (Ib/hr) - See Note C example for VOC shown:
4 ppm x (1-6.1/100) x 564,678 acfm x 2,116.8 Ib/f? x 12 (molecular wgt. of carbon)
x 60 min/hr + (1,545 x (785 +460) + 10F)

= 1.59 Ib/hr

Table A-3:

Emission factors for oil é)resented in Table 4-1 of EPA (1989) multiplied by heat input; example
for arsenic: 382.6 x 10° Btu/hour x 4.216/10'2 Btu = 0.0016 Ib/hour

ROW 117--H,SO, Mist Emission (Ib/hr):
Based on 5 percent SO, converted to acid mist
1.05 1b SO,/hr x 0.05 x 98 + 64 (or a ratio 3.06/2)
= 8.04 x 107

Table A-4:

Emission factor multiplied by heat input
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TABLE 52.

COMPARISON OF TRACE ELEMENT EMISSICN FACTORS FOR DISTILLATE
OIL-FUELED GAS TURBINES AND DISTILLATE OIL ENGINES

1

Mean Emission Factor, pg/Jd

Distillate Qi1 Fueled

Distillate 0il

Y Trace Element Gas Turbine Recinrocating Engine
o7 -
. Aluminum 64 66
¥~ Antimony 9.4 12
Arsenic 2.1 2.2
Rarfum 8.4 14
Beryllium 0.14 G.03
By Boron 28 1
" Bromine 1.8 4.0
“Cadmium 1.8 3.1
' Calcium 330 237
Chromium ‘20 26
Cobalt 3.9 5.7
Copper 578 453
- -Iron 256 325
Lead - 25 26
Magnesium 100 44
Manganese 145 16
(>~ Mercury 0.39 0.13
¥ ‘-!-b'lybdenum 3.6 12.5
© Hickel 526. 564
. Phosphorus 127 97
" Potassium 185 179
SeYenium 2.3 2.1
Silicon 575 ° 301
Sodium 590 1625
Tin 35 9.1 .
Vanadium 1.9 0.95
- Linc 294 178
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EPA-450/2-88-00¢ (
October 1988 :

Toxic Air Pollutant Emission Factors—A
Compilation For Selected Air Toxic
Compounds And Sources

By
Anne A, Pope
Air Quality Management Division
U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Pairicia A. Cruse
Claire C. Most
. Radian Corporation
Research Triangle Park, North Carolina 27709

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office Of Air And Radiation

Oftice Of Air Quality Planning And Standards

Research Triangle Park, North Caralina 27711

Oclober 1988
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January 30, 1992

Bureau of Air Regulation

Florida Department of Environmental Regulation

Twin Towers Office Building ‘/»*7,11/ 0 " O
2600 Blair Stone Road e,
Tallahassee, Florida 32399-2400 Res,

Mr. C. H. Fancy, P.E., Chief ﬁ E
OE /1,
) _li;',' 'lh

D"‘L{:’g\ A

U"C‘eg On o
5]

RE: Alachua County--A.P. "aer,

UF Cogeneration Project R

AC 01-204652
Attention: John Reynolds
Dear Mr. Fancy:

Pursuant to our discussion of January 15, 1992, this correspondence provides additiona! information
concerning nitrogen oxides (NO,) emission calculations for the University of Florida boilers. As we
discussed, it is my opinion that the use of Figure 1.4-1 from AP-42 is not technically appropriate and
can produce significant errors. This chart reflects instantaneous load conditions and cannot appropriately
account for average operating conditions. Moreover, given the Department’s latitude in implementing its
regulations, there is no obligation for the Department to use this figure given the uncertainty in its origin
and appropriateness to the existing boilers.

Presented in Table 1 is the average fuel usage for Units 3 and 5 for 1988, 1989, and 1990. The average
load factor on gas can be calculated directly using fuel usage and hours of operation data presented in the
annual operation report. The maximum fuel usage at 100 percent load is specified as cubic feet per hour
for each boiler in Specific Condition 1 of each permit. The effective full load operation can be
calculated by dividing the total fuel usage by the potential full load fuel usage. The equivalent full load
operating hours can be used to calculate average load using the actual operating hours given in the
annual operating reports. Adjustments of oil usage are made by subtracting the hours used on oil from
the total hours. This calculation is somewhat uncertain since the load factor for oil is also unknown.

The load factors for natural gas presented in Table 1 are different than those calculated and presented in
the Department’s December 31, 1991 letter. The difference in calculating load factors using two
independent methods are as high as about 25 percent. This is one source of error that can be introdugced.

Another source of error is using the load coefficients as a means of calculating an average weighted
emission factor. Table 2 presents this comparison. This table presents the load reduction coefficient and
emission factor as a function of load (taken from Figure 1.4-1). The table also presents some possible
operating conditions in terms of the percent of operation at a specific load. For example, if 50 percent

91062A1/5 KBN ENGINEERING AND APPLIED SCIENCES, INC.

1034 Northwest 57th Street  Gainesville, Florida 32605 904/331-9000 FAX: 904/332-4189
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of the time the boiler operated at 100 percent load and 50 percent of the time it operated at 40 percent
load then the average weighted load when operating would be 70 percent. The average weighted
emission factor can then be calculated by using the specific emission factors for each load. The table
also lists the emission factor obtained directly from Figure 1.4-1 using the average weighted load. This
example calculation clearly indicates that the appropriate emission factor would be 20 percent higher than
an emission factor calculated using an average load. Table 2 presents other examples that clearly
indicate ITQr intr by using Figure 1.4-1. Since there are no available data to determine the
various instantaneous load conditions during the year, the use of Figure 1.4-1 is not technically
appropriate. Indeed, all operating reports submitted for natural gas firing from electric utilities over the
last 10 years use the emission factor in Table 1.4-1.

The errors introduced when calculating the average load factor and when calculating the average
weighted emission factor clearly suggest that using Figure 1.4-1 is inappropriate. There are several
other factors that should also be considered.

The Department should also be aware that under Rule 17-2.100(3)(b) Florida Administrative Code,
allowable emissions can be specified as actual emissions as long as the limits are federally enforceable.
Current interpretation suggests that the existing limits are federally enforceable, since the units in
question (Units 3 and 5) have received BACT determinations.

Table 3 presents comparison of potential and requested emissions of NO, for various scenarios. The
permit application requested a 94 percent reduction in potential NO, emissions from the existing boilers.
The request was based on obtaining sufficient emission reductions from the existing units to eliminate the
need for PSD review of NO,. With this strategy the requested potential emissions of NO,, including the
CT/duct burner and limited operation of existing Units 4 and 5, are 298.37 tons per year. This is a
decrease in potential emissions of over 800 tons per year or 278 percent. Without this strategy of taking
NO, reductions from Units 4 and 5, there is no need to take any operating limits for Units 4 and 5.
Under this scenario, the potential NO, emissions from Units 4 and 5 are 502 tons per year or 7.8 times
higher than originally requested for these units. Clearly the operating limitations proposed in the permit
have significant environmental advantages over other scenarios.

Your consideration in this matter is appreciated. Please call if you have any questions.

Smcerely,

ottt M el 54

Kennarmy, P.E.

President
KFK/tyf

cC: Scott Osbourn

9‘°%AWJ PP

BAPL
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Table 1. UF Heating Plant Fuel Usa, Hours of Operation and Average Calculated Load Factor
Fuel Use Operation at Full Load Actual Load
Unit Year moemeeremmeee e mes e Hours Factor
Gas (Mct) 01l (gal) Gas (hrs) 0i1 (hrs) Gas/011
Unit 3 1988 464,100 26,268 3,033.3 24 .6 4,451, 6 68.77%
1989 392,375 11,269 2,564.5 10.6 5,057.2 50,891
1990 248,350 19 1,623.2 0.0 2,648.1 61.30X
Avg. 368,275 12,519 2,407.0 11.7 4,052.3 59.691
Unit 5 1988 537,504 537,506 3,277.5 503.9 6,411,0 58.83X
1989 403,205 28,481 2,458.6 26.7 4,549.9 54.57X
1999 h16,485 5,557 2,539.5 5.2 5,115.6 49._73X
Avg. 452,399 190, 515 2,758.5 178.6 5,358.8 34._50X

Ql/20/92
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01/20/92
Table 2. Calculated Emission Factors Under Possible Operating Conditlens
Load Emission Percent Parcent Parcent Percent Percent
Load Reduction Factor at Load at Load at Load at Load at Load
Coefficlent (1b/mmcf)
1062 1.00 550 501 G5X 751
851 0.90 485 70%
90x 0.81 445 70%
851 0.74 407
801 0.67 369
752 0.60 330
702 0.55 303
651 0.51 281
602 0.48 264
55% D.43 237
50% 0.40 220
451 0.37 204
40X 0.35 193 501
3asx ?? 188
30z 77 18¢ 352
25) ?? 172
201 17 164
152 ?? 156
10% 7? 148 301
5% ?? 140 25% 30%
Average Load = 70X 66X 76% 762 68X
Average Emission Factor = a7l 356 421 448 389
Figure 1.4-1 Factor = 303 285 338 kkl-} 294
Difference = 20x 221 22% 282 281




Table 3. Comparison of Existing and Proposed Potential Emissions
for the UF Cogeneration Project
Unit Potential Requested Emission Decrease
Emissions Emissions  Reduction
(tons/year) (tons/year) (tons/year)
1 128.4 0.0 (128.4) 100%
2 128.4 0.0 (128.4) 100%
3 368.6 0.0 {368.6) 100%
4 107.0 5.5 (101.5) 95%
5 395.1 59.0 (336.1) 85%
Total: 1,127.5 64.5 (1,063.0) 943
Cogen Only 233.9 233.9 NA NA
w/Cogen and 298.4 (829.1) 278%
4&5 Reductions
w/Cogen and 736.0 (327.0) L4%

No 4&5 Reductions

Emissions Increase
(without reductions)
in Units 4&5

437.6 tons/year
147%

91062A1/5
01/29/92
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Figure 1.4-1. Load reduction coefficient as function of boiler load.
(Used to determine NOx reductions at reduced loads in large boilers.)

References for Section 1.4

l.l

1.4-4

D. M. Hugh, et al., Exhaust Gases from Combustion and Industrial Processes,
EPA Contract No. EHSD 71-36, Engineering Science, Inc., Washington, DC,
Cctober 2, 1971.

J. H. Perry (ed.), Chemical Engineer's Handbook, 4th Edition, McGraw-Hill,
New York, NY, 1963.

H. H. Hovey, et al., The Development of Air Contaminant Emission Tables
for Non-process Emissions, New York State Department of Health, Albany,

NY, 1965.

W. Bartok, et al., Systematic Field Study of NO, Emission Control Methods
for Utility Boilers, APTD-1163, U. S. Environmental Protection Agency,

Research Triangle Park, NC, December 1971.
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Florida Department of Environmental Regulation
Twin Towers Office Bldg, ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Lawton Chiles, Governor Caroi M Browner, Secretary

January 16, 1982

Mr. Greg Worley

Air Enforcement Branch
EPA Region IV

345 Courtland Street NE
Atlanta, Georgia 30365

Re: Permit Application AC 01-204652, PSD-FL-181
University of Florida Cogeneration Project

Dear Mr. Worley:

EPA’s guidance is needed to resolve an issue with the above PSD
permit application. A copy of the application was forwarded to EPA
last November. The issue is whether or not to allow emission offset
credits for Boilers 3 and 5 as if they had been run at full load.
Data from the operation reports show that the boilers did not run
at full load during the years in question.

The applicant wants us to disregard the emission factor adjustment
called for in AP-42, Figure 1.4-1, for Boilers 3 and 5 so they can
escape PSD review for NOy. They want us to use the discretion
provided for in Florida Administrative Code, Rule 17-2.100(3) (b),
to presume that their actual boiler emissions were equal to the
allowable emissions which were based on full lcad operation.

We were advised by Ron Ryan, OAQPS, that the AP-42, Table 1.4-1
emission factor should not be applied without adjustment for load
according to Figure 1.4-1. The applicant argues that Figure 1.4-1
should apply only to instantaneous determinations and should not be
used where long term averaging is involved.

Any input EPA may provide will be appreciated. If more
clarification is needed, please contact John Reyneclds of our staff
at 904-488-1344.

Sincerely,

|

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

CHF/JR/plm

Recveled a Puner



Florida Department of Environmental Regulation

Twin Towers Office Bldg. @ 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Secretary

January 9, 1992

CERTIFIED MATL - RETURN RECEIFT REQUESTED

Mr. R. W. Neiser

Senior Vice President-Legal and Gov. Affairs
Florida Power Corporation

3201-34th Street South

St. Petersburg, Florida 33733

Dear Mr. Neiser:
Re: Permit Application AC 01-204652, PSD-FL-181

The Department received Florida Power Corporation’s letter dated
January 2, 1992, and considers it a partial response to one issue
in the Department’s incompleteness letter of December 31, 1991.

The additional information requested below applies only to this one
issue concerning NOy emission factors.

In the absence of NOy emission test data for the years in question,
please provide the following data for Boilers Nos. 3 and 5 at the
University of Florida facility:

Boiler and burner manufacturer, address and phone number.

Date boilers were manufactured and date installed.

Boiler and burner type/configuration (provide sketch).

Design maximum heat input rate.

Full description and dates of all burner modifications, if any.

O W

If clarification is needed on any of the above, please contact the
permit engineer, John Reynolds, at (904) 488-1344.

Sincerely,

g

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

CHF/JR/pln

c: S. Osbourn, FPC
K. Kosky, P.E., KBN
. A, Kutyna, NED (w/Jan. 2 1tr)
J. Harper, EPA ( " " )
C. Shaver, NPS ( " " )

Recycled a Faper
Y ™




P A32 E386 7&4
Certified Mail Receipt

Ne Insurance Coverage Provided
« Do not use for International Mail

weosures  (See Reverse)

Sent 10

Mr. R. W. Neiser, FPC

Streal & No.

3201-34th Street South

0., State & ZIF Code

St. Petersburg, FL 33733

Postage

$

Certified Fee

Special Delivery Fee

Restricted Delivery Fee

Reaturn Racept Showing
10 Whom & Date Delivered

Return Receipt Showing to Whom,
Date. & Address of Delivery

TOTAL Postage

$

& Fees
Postmark or Date
Mailed: 1-13-92
Permit: AC 01-204652
PSD-FL-181

PS Form 3800, June 1990

SENDER: :

e Complete items 1 and/or 2 for additional services.

e Complete items 3, and 4a & b.

¢ Print your name and address on the reverse of this form so
that we can return this card to you.

» Attach this form to the front of the mailpiece, or on the
back if space does not permit.

* Write *‘Return Receipt Requested’” on the mailpiece next to

the article number.

| also wish to receive the
following services {for an extra
fee):

1. [ Addressee’s Address

2. O Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:
Mr. R. W. Neiser

4a. Article Number

P 832 538 764

Senior Vice President-Legal and | 4b.

Gov, Affairs
Florida Power Corporation
3201 - 34th Snreet South

Service Type
O Registered

k] Certified

O Express Mail

O Insured

[J cop

] Return Receipt for
Merchandise

St. Petersburg, FL 33733

7. Date of Deliver
Jan 16 199

5. Signature tAddressee)

8. Addressee’s Address (Only if requested
and fee is paid}

6. Signature (Agent)

(ML

PS Form 3811, October 1990

DOMESTIC RETURN RECEIPT

«U.5. GPO: 1990273861
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- Office of Air Quality Planning and Standar,

M Research Triangle Park, North Carolina 27§ 1
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Mr. John Reynolds g ij
Florida Department of Environmental Regulat:.ﬁ?g@:na’frs,o,r
2600 Blair Stone Road “rees g, O 4ir
Tallahassee, FL 32399-2400 ?M””‘nr
Dear Mr. Reynolds:
e /—” -...'4.7»"““'_’--

To confirm our telephoné conversation of January 8, 1992
regarding NO, emissions estimates for natural gas fired boilers,
the load reduction coefficient determined from Figure 1.4-1 of
AP-42 should be used in conjunction with the utility boiler
factors in Table 1.4-1 to estimate emissions accurately. 1In
addition, the estimates will be more accurate if the load percent
used represents a fairly constant level, rather than an average
of a widely varying load level. Thus, if estimates were made for
several representative periods with different loads and summed
the result should be more accurate than using a single average
load for the entire period. Removing the hours that the boiler
was not operating from the averaging period is the first and
probably the largest improvement that could be made to the
estimate’s accuracy.

I could not find a detailed derivation of Figure 1.4-1 in
our background documentation files, although it appears that
references 7 and 14 of AP-42 section 1.4 contain a large amount
of relevant data. Please call if I can be of further assistance.

Sincerely,

Fonall S

Ronald Ryan
Environmental Engineer
Emission Factors and Methodologies Section
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(3 ==~ W\ Florida Department of Environmental Regulation
\T\D ‘ "EC' Northeast District » Suite B200. 75825 bavmeadows Wayv ® lacksonvilie, Fioridz 32256-7577
i
) = /r Lawton Chuiles, Governar Caroi M. Browne:r. Secretary
Qw?%/ 10 l ove a n ecretar
January 7, 1992
Mr. Scott Osborn
Florida Power Corporation
Post Office Box 14042
St. Petersburg, Florida 33733
Alachua County - AP
Florida Power Corporation
Cogen Project at U of Fl.
Dear Mr. Osborn:
The applications for transfer of permits enclosed are
being returned per the January 06 (Patty Adams and Johnny
Cole) teleconference.
The $250.00 for the transfer fees 1is to be refunded under
separate cover.
The cogen certificate is to address the transfer of
permits issue. .
If there are any questions, please contact Johnny Cole at
the letterhead address/telephone number.
Sincerely,
Anérew G. Kutyna, %iEi
District Air Program
Administrator
AGK:JC:bt
V/'CC: Patty Adams, DARM, BAR
Administration 4484300 Water Facilities 448-4330
Al 448-4310 Water Management 448-4340
W:stz Management  448-4320 Recyeled ﬁ Paper FAX 448-2366
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CORPORATION

January 2, 1992

Mr. Barry Andrews

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Rd.

Tallahassee, Florida 32399-2400

Dear Barry:
Re:  University of Florida Cogeneration Project

This letter is in response to questions by your staff regarding the proper application of the
NO, emission factor for natural gas-firing of external combustion sources (AP-42 Section
1.4). Table 1.4-1 presents a NO, emission factor for utility boilers of 550 1b/10° ft’ of natural
gas fired. A footnote to this factor directs the user to "multiply the factor by the load
reduction coefficient in Figure 1.4-1 at reduced loads."

As I am the author of the current AP-42 section, I am compelled to submit additional
information for your consideration regarding the intent of Figure 1.4-1 within the context of
this section. Section 1.4 was originally published in 1973 and included Figure 1.4-1. At that
time, no reference was supplied for the figure. When I revised the section in 1982 (the
current version is dated October 1986 and reflects some minor editorial changes made to
the 1982 version), the figure was retained, although no reference could be identified. The
rationale was that the figure may prove helpful for more accurately estimating an
instantaneous or short-term emissions rate -- where the load (in percent) required for
application of this figure may be readily available. You will note that the figure does not
cite application of a "load factor" or a "capacity factor”, rather an instantaneous .
representative load, in percent. '

The AP-42 document is a compilation of emission factors, which are average values derived
by averaging available data of acceptable quality. These factors are routinely applied in

GENERAL OFFICE: 3201 Thirty-fourth Street South + P.0O. Box 14042 « Si. Potersburg, Florida 33733 « (813) 866-5151
A Florida Progress Company



many contexts (e.g.; to estimate the collective emissions from a number of sources, as in
emission inventories; to predict emissions from new or proposed sources; to obtain annual
or short-term emission estimates; etc.) and the document emphasizes that care should be
taken to apply each factor in a manner consistent with its intended use.

To help users understand the reliability and accuracy of AP-42 emission factors, each factor
is assigned a rating (A through E, with A being the best) which reflects the quality and the
amount of data on which the factors are based. In general, factors based on many
observations or on more widely accepted test procedures are assigned higher rankings. For
instance, an emission factor based on 10 or more source tests on different plants would likely
get an A rating, if all tests were conducted using a single valid reference measurement
method or equivalent techniques (AP-42, Introduction, p.2). All NO, emission factors in
Section 1.4 have been assigned A ratings.

Given this background, it is my belief that in calculating annual NO, emissions estimates
from a natural gas-fired utility boiler, it is appropriate to apply only the factor provided in
Table 1.4-1. Precedent has been set for such an interpretation in numerous applications,
some of which have been reviewed by your staff. However, in order to confirm the
appropriateness of the use of Figure 1.4-1, I have had discussions with Mr. Ron Ryan of
the Emission Factor and Methodologies Section, Emission Inventory Branch, of the Office
of Air Quality Planning and Standards. (Mr. Ryan may be contacted at (919) 541-4330.)
Mr. Ryan stated that the origin and proper application of Figure 1.4-1 were, at best, unclear.
He added that it might be best to apply such a figure to short-term emission estimates only,
and contends that such an interpretation is supported by the practical difficulty of obtaining
a representative "load" to apply to an annual emission estimate.

If you should have any questions, or wish to meet to discuss this issue in mote detail, please
do not hesitate to contact me at (813) 866-5158.

Sincerely,

Scott H. Osbourn
Environmental Engineer

cc:  Preston Lewis, FDER
Ron Ryan, OAQPS
-3.0"\!\ Ti"'\c:ws'-\o\if.‘;
Chgwe ool
Tewzll Werpr, BEA \\5\.:‘-,3_ et
Cwesn Shovwe s, M

Cvnth, i‘.a\\:i\h' 3
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Florida Department of Environmental Regulation
Twin Towers Office Bldg., ® 2G00 Blair Stone Road @ Tallahassee, Florida 32399-2400

Lawion Chiles, Governor Carol M, Browner, Secretary

December 31, 1591

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. R. W. Neiser

Senior Vice President-Legal and Gov. Affairs
Florida Power Corporation

3201-34th Street South

St. Petersburg, Florida 33733

Dear Mr. Neiser:

Re: Permit Application AC 01-204652
UF Cogeneration Project

The subject application and permit fees for the UF cogeneration
facility were received by this office on December 2, 1991, after a
pre-application meeting on November 13 with FPC staff. About two
weeks later FPC staff contacted us to inquire about the status of
the application. They emphasized the urgency of the project. We
indicated to them that our review had not been completed but that
we hoped an incompleteness letter might be avoided. Several days
later we discovered that PSD applicability for one of the major
pollutants (NOy) was determined incorrectly in the application. We
notified your staff and consultants of this by phone on December
"19. 1In order to complete the application, the following additional
information and revisions are required:

1. The AP-42 NOy emission factor for fully loaded natural
gas-fired boilers over 100 MMBtu/hr is 550 1lbs. NOy /MM ft3 of
fuel fired. For loads less than 100%, the emission factor is
reduced according to AP-42, Figure 1.4-1. The 100% factor was
used to calculate offset credits of 195.1 tons/yr of NOy
emissions, thus arriving at a nét NO, increase of 38.8 tons/yr.
This level of net emissions (less than 40 tons/yr) would
preclude PSD review for NOy as stated in the application.
However, analysis of load factors for UF’s boilers Nos. 3 and 5
(capacity over 100 MMBtu/hr) during the three year period ‘88 -
90 reveals the following:

Fuel MM ft3 per yr./Operating hrs per yr.

rge ‘89 ‘90
No. 3 464.1/4451.6 392.4/5057.2 248.4/2648.1
No. 5 537.8/6411 403.2/4549.9 416.8/5115.6
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Dividing the fuel rates by the operating hours gives the
following (assume approximately 1,000 Btu required per pound of
steam and 946 Btu per ft3):

Avg. ft3/hr. (000) / Avg. lbs. Steam per hr. (000)

188 89 190
No. 3 104.3/98.7 77.6/73.4 93.8/88.7
No. 5 83.9/79.4 88.6/83.8 81.5/77.1

Average load factors are obtained by dividing the steam
production by the maximum capacity of 120,000 lbs/hr. The load
reduction coefficient is then obtained from AP-42, Figure

1.4-1:
Avg. % Load/Load Reduction Coefficient
’'88 89 ‘90
No. 3 82/.65 61/.47 74/.60
No. 5 66/.50 70/.55 64/.49

NOy emission factors are then obtained by multiplying the load
reduction coefficients by the 100% load factor, i.e. 550:

NOy Emission Factor (lbs/MM ft3 fuel)

r88 189 190
No. 3 358 259 330
No. S . 27s 303 270

A weighted average emission factor for the 3 yr. period can be
based on relative operating hours as follows:

Fraction of Total hrs/Emission Factor

rgs ‘89 90 Total

No. 3 .37/132.5 .42/108.8 .21/69.3 310.6

No. 5 .40/110 .28/84.8 .32/86.4 281.2
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Thus the NOy emission credits would be approximately 155
tons/yr instead of the 195.1 tons/yr claimed, resulting in a
net increase of about 79 tons/yr instead of 38.8 tons/yr. Due
to the above, the application will have to be revised to
include PSD review for NOx.

References in the appllcatlon to the proposed facility being
major on the basis of emissions exceedlng 250 tons per year
should be changed to 100 tons per year since the HRSG is on the
"List of 28" major source categories (fossil fuel boiler
exceeding 250 MMBtu/hr input including GT exhaust).

Page 2 of Form 1.202(1), Item C., implies "low NOy combustors"
are being proposed which is not the case. The revised
application should explain that Low~NO, combustors are not
currently available for this model turbine but may be within 5
years. .The revision should explain what is required in the
initial design to provide for future installation of Low-NOy
burners.

Emission calculations are not adeguately shown in Appendix A.
All calculations affecting emissions should be shown in their
entirety. For example, the Appendix "A" calculation for the
NSPS NOy emission limit of 75 ppm corrected to 15 percent
oxygen is not carried to completion. The set-up is shown, but
not the final calculation. The application should clearly show
how all emission-related gquantities were obtained.

Total steam production should be shown in Table 1-1 along with
design capacity of the HRSG.

Please evaluate the impact of this project on the following
Class I areas: Chassahowitzka National Wilderness Area in
Florida and Okefenckee National Wilderness Area in Georgia.
This evaluation should include a cumulative PM;g and NOy Class
I increment analysis. An expanded air quality related values
analysis (AQRV) should be done since there are no significant
impact levels for this analysis. The AQRV analysis includes
impacts to soils, vegetation and wildlife.

Please explain the use of terrain elevations at receptor points
in the modeling and show how the elevations input into the
model were derived.
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If further clarification is needed on any of the above, please
contact John Reynolds or Cleve Holladay at (904) 488-1344.

Sincerely,

4.@@- Lo

C. H. Fancy, P.E.
Chief

Bureau of Air Regulation
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December 2, 1991

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

L
Mr. C. H. Fancy, P.E., Chief 20 <
% > ‘O

Subject: Alachua County - A.P.
University of Florida Cogeneration Project

Dear Clair:

This correspondence presents information discussed during the November 13, 1991 meeting concerning
the above referenced project. As stated at the meeting, a three year period was used to calculate actual
emissions for the existing University of Florida Heating Plant. Three years were used since the calendar
year 1990 was abnormally warm compared with historical data. A quantitative measure of this is
reflected by the number of heating degree days observed by the National Weather Service for
Gainesville. In 1990, the heating degree days were 709 compared to a historical average of 1,259. The
average heating degree days for 1990 and 198% was 974 which would normally be considered the two
year period identified in the Department’s rules [Rule 17-2.100(3)(a)] as applicable for calculating actual
emissions. However, this period was not representative of actual emissions. Therefore, a three year
average of 1988 through 1990 was used to calculate actual emissions. The heating degree days for this
period is 1,104 which is more representative of the operation of the UF heating plant.

As stated at the meeting, the use of a combined cycle configuration for the project will considerably
reduce emissions through the use of an efficient combustion turbines and waste heat utilization. Over the
twenty year life of the project, an average equivalent of about 374,110 barrels of oil will be saved by the
project. The reduction in potential emissions by not using oil will be 107 tons per year (TPY) of PM10,
1,850 TPY of SO, and 432 TPY of NOx. In addition, the project will save the University of Florida an
average of $5,244,00 per year over 20 years. Indeed, the environmental and economic benefits of the
project make it highly advantageous.

KBN ENGINEERING AND APPLIED SCIENGCES, INC.
1034 Northwest 57th Street  Gainesville, Florida 32605 904/331-9000 FAX: 904/332-4189

91062A1/2

EQUAL EMPLOYMENT OPPORTUNITY / AN AFFIRMATIVE ACTICN EMPLOYER




Mr. C. H. Fancy

December 2, 1991 KB“

Page 2 ——

Because of the need to proceed expeditiously with this project (i.e., construction start of February 1,
1991), your staff’s expeditious review would be greatly appreciated. Please call if you have any
questions.

Dmod 2

Kennard F. Kosky, P.E.
President

ce: Scott Osbourn
W.W. Vierday
Project File
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Florida
Power

CORPORATION

November. 25, 1991

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental
Regulation

2600 Blair Stone Road .
Tallahassee, FLL 32399-2400

Dear Mr. Fancy:
Re: University of Florida Cogeneration Project

With regard to our Scott Osbourn and your Patty Adams conversation on November 19,
1991, this is to supplement our filing on November 12, 1991. Enclosed are the original and
four copies each of applications for transfer of permit for boilers Nos. 1, 2, 3, 4 & 5 at the
Central Heat Plant, University of Florida. Also enclosed is a check in the amount of
$2,750.00 which covers the $250.00 application fee for the transfer permits and the additional
$2,500.00 to supplement the previous $5,000.00 check-for the air construction permit.

On November 12, 1991, Florida Power Corporation submitted an application to construct
a 43-megawatt (MW) cogeneration facility at the existing University of Florida (UF) Central
Heat Plant. The proposed cogeneration facility will consist of a combustion turbine (CT)
with a generating capability of 43 MW, The steam generated by heat recovery steam
generators (HRSGs) will be used for injection into the turbine for emission control and
exported to the UF thermal distribution system. One hundred percent of UF’s steam
requirements will be supplied by the cogeneration plant with existing UF boilers #4 & #5
utilized for back-up capacity.

GENERAL OFFICE: 3201 Thirty-fourth Street South » P.O. Box 14042 « St. Petersburg, Flerida 33733 » (813) 866-5151
A Florida Progress Company




Mr. Clair Fancy
November 25, 1991
Page 2

Upon commercial operation of the cogeneration plant, FPC will be responsible for the
operation and common control of the University Heat Plant #2 boilers. Boilers #1, #2, &
#3 will be retired in place. Boilers #4 & #5 will be operated as back-up capacity as further
documented in these applications. Ownership of all these boilers will remain with the
University of Florida.

If you have any questions during the review process, please contact me at (813) 866-4511.

Sincerely,

Ww. @‘./Vierdﬁanagcr
Environmental Programs-Licensing
Enclosures
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HOPOWNTS PAYABLE DEPT. BIF

FlOﬁda P. 0. BOX 14042
Powe

r ST. PETERSBURG. FL 337334042 REMITTANCE ADVICE

CORPORATION

(813) 866-5257 g9
CHECK DATE 11/22/91 VeENDOR FLORIDA DEPARTMENT OF VENDOR NO.284216 CHECK NO. 1367547
OUR '
INVOICE NO. DATE ORDER NO. VOUCHER GROSS AMOUNT DISCOUNT NET AMOUNT
DE1119275 |11/19/91 9111125914 2,750.00 .00 2,750.00
CK§6676
TOTAL 2,750.00
,/
\
oY
Q\

THE ATTACHED REMITTANCE 1S W FULL SETTLEMEKT OF ACCOUNT AS STATED. IF NOT CORRECT PLEASE RETURN TO ABQOVE ADDRESS.
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Accounts Payabie [fepartment B3F
) P.O. Box 14042
St Petersburg, Fi 3 f

63-027
631

DATE 11/22/91 CHECK NO. 1367547

$***%%x2 750.00

NCNB National Bank of Florida

Tampa, Florida -
Veoid afier 60 days

Yo FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION
2600 BLAIR STONE RD

THE

ORDER TALLAHASSEE FL 32399-2400

November 25, 1991

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental
Regulation

2600 Blair Stone Road

Tallahassee, FL. 32399-2400

Dear Mr. Fancy:
Re: University of Florida Cogeneration Project

With regard to our Scott Osbourn and your Patty Adams conversation on November 19,
1991, this is to supplement our filing on November 12, 1991. Enclosed are the original and
four copies each of applications for transfer of permit for boilers Nos. 1, 2, 3, 4 & 5 at the
Central Heat Plant, University of Florida. Also enclosed is a check in the amount of
$2,750.00 which covers the $250.00 application fee for the transfer permits and the additional
$2,500.00 to supplement the previous $5,000.00 check for the air construction permit.

On November 12, 1991, Florida Power Corporation submitted an application to construct
a 43-megawatt (MW) cogeneration facility at the existing University of Florida (UF) Central
Heat Plant. The proposed cogeneration facility will consist of a combustion turbine (CT)
with a generating capability of 43 MW. The steam generated by heat recovery steam
generators (HRSGs) will be used for injection into the turbine for emission control and
exported to the UF thermal distribution system. One hundred percent of UF’s steam
requirements will be supplied by the cogeneration plant with existing UF boilers #4 & #5
utilized for back-up capacity.
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Caroil M. Browner, Secretary

November 15, 19891

Mrs. Christine Shaver, Chief

Permit Review & Technical Support Branch
National Park Service-Air Quality Division
Post Office Box 25287

Denver, Colorado 80225

Dear Mrs. Shaver:

Re: Florida Power Corporation
University of Fla. Cogeneration Project
PSD-FL-181

Enclosed for your review and comment is the above referenced PSD
permit application. If you have any comments or guestions, please
contact John Reynolds or Cleve Holladay at the above address or at
(904)488-1344.

Sincerely,

74%2242&2@ xéléiaZZbrnALJ

Patricia G. Adams

Planner

Bureau of Air Regulation
PA/kt

enclosure
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e
Qvtun Chllcs Governor Carol M. Browner, Secretary

November 15, 1991

Ms. Jewell Harper, Chief
Air Enforcement Branch
U.S. EPA - Region IV

345 Courtland Street, NE
Atlanta, Georgia 30308

Dear Ms. Harper:

Re: Florida Power Corporation
University of Fla. Cogeneration Project i
PSD-FL-181

Enclosed for your review and comment is the above referenced PSD

permit application. If you have any comments or questlons please
contact John Reynolds or Cleve Holladay at the above address or at
{904)488-1344.

Sincerely,

Dplivain, & Ldeornn

Patricia G. Adams
Planner
Bureau of Air Reguletion
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PA/Kt

enclosure
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