‘l\ﬁ.o
ﬂ "y _
3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
rﬂ nno“('d‘ REGION IV

345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365

. JUN 181993 RECE'VED‘

Dlwsuon
of Ajr
Resouregg Management

Mr. Clair 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

RE: Central Florida Power Limited Partnership,
Tiger Bay Cogeneration Plant (PSD-FL-190)

Dear Mr. Fancy:

This is to acknowledge receipt of the final determination and Prevention of Significant Deterioration
(PSD) permit for the above referenced facility, by your correspondence dated May 19, 1993. The
proposed facility will be a 268 megawatt combined cycle cogeneration power plant. The proposed
project consists of one advanced technology heavy-duty industrial gas turbine electric generating unit,
with a duct burner-fired heat recovery steam generator, and a steam turbine generator.

Your determination proposes to limit NO, emissions from the combustion turbine through advanced
dry low-NO, combustors and water injection, to limit NO, emissions from the duct burner through
combustion design, to limit CO and VOC emissions from the combustion turbine and duct burner
through combustion control, and to limit PM/PM, ,, Be, and As emissions from the combustion turbine
through combustion control and the use of clean fuels. In addition, this facility will meet revised, lower
NO, limits no later than December 31, 1997, through advanced combustor technology or the use of
selective catalytic reduction.

We have reviewed the package as submitted and have no adverse comments. Thank you for the
opportunity to review and comment on the package. If you have any questions or comments, please
contact Mr. Scott Davis of my staff at (404) 347-5014.

Sincerely yours, .
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March 11, 1993

P TiVED

Mr. Clair H. Fancy, P.E.

Chief, Bureau of Air Regulation MET 1 6 1993
Florida Department of Environmental Regulation

Twin Towers Office Building Lw _
2600 Blair Stone Road RESOUITESD sremimmrmesiwith

Tallahassee, Florida 3299-2400

RE:  Central Florida Power Limited Partnership (CFPLP)
Tiger Bay Cogeneration Plant
AC 53-214903; PSD-FL-190

Dear Clair:

This correspondence provides technical information tor the Department’s consideration concerning the
comments received from the U.S. Fish and Wildlite Service (USFWS) dated February 5, 1993 on the
above referenced project. Specifically, the USFWS suggested the final permit for the project include a
statement that selective catalytic reduction (SCR) be installed if the 15 ppmvd (corrected to 15 percent
oxygen) emission limit is not met and that the Department re-establish an allowable emissions limit as
best available control technology (BACT) if actual emissions are tested less than 15 ppmvd. The
information contained herein and in the permit record clearly suggest that the tinal permit should not
contain the suggestions made by the USFWS. The rationale is presented below,

Mandating SCR

Moditying the proposed [anguage ot the permit to include 4 provision mandating SCR is unwarranted.
The condition as proposed by the Department clearly recognizes that it will be at the determination of the
Department whether SCR will be installed. This allows flexibility to incorporate other design features to
meet the 15 ppmvd NOx 2mission limit if desirad hy the Department. As "pollution prevention”
technology progresses over the next several years there may be other options of lowering NOx to meet
emission limits. For example, the combined use of dry-low NOx combustion and wet injection may
prove to be a viable technique. Research is also being performed in the area of fuel additives.
Mandating the installation of SCR, if a permit limit is not met, does not recognize the development of
tuture technologies and does not provide the Department or CFPLP the inherent tlexibility to make an
appropriate decision.

Lowering the Permit/BACT Limit

Incorporating a provision in the permit that will require the lowering the BACT limit is not appropriate
for several reasons. First, there have been no criteria proposed for establishing such a lower limit.
While the initial performance tests may tind a NOx emission rate lower than 15 ppmvd corrected, this
tested rate will only be an accurate representation of NOx emissions that occurred during the specific
conditions observed during the tests. Combustion turbines are sensitive to ambient meteorological
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conditions such as temperature and relative humidity. Changes in meteorological conditions, for which
CFPLP will have no control, may cause changes in NOx emissions. Such conditions are recognized in
the margins incorporated into the design features of the control equipment. An example of how
operational conditions can affect NOx emissions was previously supplied to the Department for the
Orlando CoGen Limited, L.P. Project. Information was supplied to the Department that indicated that
actual NOx tested as low as 9 to 13 ppmvd for the combustion turbine proposed for the project.
However, the vendor would only guarantee 15 ppmvd since margins are required to assure compliance
with the permit limits under all operating scenarios. The Department accepted this rationale in this
permit decision.

Second, the proposed project is being designed for operation in late 1994 to early 1995. While it is
recognized that combustion turbine units proposed for operation in the future (> 1997) have proposed
lower limits, equipment proposed for these projects may not be applicable to the proposed project. The
earlier commercial operation date for the CFPLP facility suggests that differences in equipment may
result.

Third, all equipment degrades whether it be dry low-NOx combustors, SCR or a fabric filter. The
emission margins built into all control equipment recognizes this fact and an appropriate emission limit
must be established to account for emission changes as a result of equipment degradation.

Apparent Preference for Technology Comments by USFWS

The State of Florida has full authority for implementing the federally mandated Prevention of Significant
Deterioration program through approval of its regulations and State Implementation Plan (SIP). The
federal agencies comment on the PSD applications and have differing authority, The USFWS which is
the designated Federal Land Manager for National Wilderness Areas Class [ areas has review authority
of air quality related values in such areas. The Environmental Protection Agency has authority in
establishing the implementing regulations for PSD review and approval, and establishing guidelines for
modeling and control technology review. For the CFPLP project, the EPA comments (see letter dated
February 16, 1993), suggest that the Department’s permitting decision was appropriate. The EPA is
clearly the appropriate agency regarding control technology issues. In contrast, the USFWS which is the
appropriate agency for air quality related values, had no adverse comments regarding the NOx impacts
in the Class I area. Indeed, the USFWS indicated that the NOx impacts at the emission limits proposed
by the Department were not significant. The USFWS comments should be viewed in this context; i.e.,
lowering the NOx emission limit will not change the conclusion reached regarding impacts (i.e., impacts
will still not be significant). Moreover, the EPA comments concerning controt technology (as well as
emission limits) should take preference over USFWS comments,

Conclusion

The technical information presented herein and the permit record clearly indicate that the emission limits
proposed by the Department in the draft permit are appropriate. Taken together with the commercial
concerns expressed by CFPLP (see letter of March 10, 1993, from Destec Energy the controlling
partner), we respectively request the Department not incorporate the comments made by the USFWS into
the final permit.

12018A1/15
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As always, the assistance of you and your staff are greatly appreciated. Please call if you have any
questions.

Sincerely,

G 7 Sy

President and Principal Engineer
Florida Registration No. 14996

ce: Terrsa Heron
Preston Lewis
R. Chatham
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March 10, 1993 DESTEC ENERGY, INC.
2500 CITYWEST BLVD.. SUITE 150
P.O. BOX 4411
HOUSTON, TEXAS 77210-4411
(713) 735-4000

Mr. C. H. Fancy

Chief, Bureau of Air Regulation

Florida Department of Environmental Regulation

Twin Towers Office Building

2600 Blair Stone Road VIA FEDERAL EXPRESS
Tallahassee, Florida 32399-2400

Re: Central Florida Power, L.P. - DER No. AC53-214903 & PSD-FL-190

Dear Mr. Fancy:
On behalf of Central Florida Power, L..P. (CFPLP), I respectfully request the following
comments be entered into the Department’s record:

We have given serious consideration to the issue of revising emission limits after
performance testing and emission data if such a lower rate is achievable. QOur experience
with lenders indicates that they would be unlikely to commit funds to a project with such
a permit condition. We, as well as the financial community, are weill aware that the
regulatory agencies have the authority to impose new requirements on existing facilities.
This "regulatory risk" is taken into account during the development of the project
financing. A specific condition in the permit stating the Department’s authority to revise
the allowable emission limit would bring the "reliance on" the permit into question.
Therefore, we request that no such condition be in the final permit for a change in the
emission limits based on actual emission rates and that the Department rely on the
regulation to provide for revision to the allowable limits.

We respectfully request that you consider our comment and would be pleased to address
any other questions or concerns you might have. We appreciate the efforts on the part
of the Department in reviewing our permit application and we look forward to receiving
our permit.

Sincerely,

RECEIVED
'MAR 1 4 1993

Division of Air
Resources Management

Frost W. Cochran
Project Finance Manager

FWC/nl

ce: Bob Taylor
Ken Kosky

J. S
FWC/nll.

gohsectry\fwe-93\ancy 310
A SUBSIDIARY OF THE DOW CHEMICAL COMPANY
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FEB 16 1993

Mr. Clair 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

RE: Central Florida Power Limited Partnership,
Tiger Bay Cogeneration Plant (PSD-FL-190)

Dear Mr. Fancy:

This is to acknowledge receipt of the preliminary determination and draft Prevention of Significant
Deterioration (PSD) permit for tlE above referenced facility, by your letter dated

January 15, 1993. The proposed famhty will be a 258 megawatt combined cycle cogeneration power
plant. The proposed project consists of one advanced technology heavy-duty industrial gas turbine
electric generating unit, with a duct burner-fired heat recovery steam generator, and a steam turbine
Your determination proposes to limit NO, emissions from the combustion turbine through advanced
dry low-NO, combustors and water injection, to limit NO, emissions from the duct burner through
combustion demgn, to limit CO and VOC emissions from t.he combustion turbine and duct burner
through combustion control, and to limit PM/PM, ,, Be, and As emissions from the combustion turbine
through combustion control and the use of clean fuels. In addition, this facility will meet revised, lower
NO, limits no later than December 31, 1997, through advanced combustor technology or the use of
selective catalytic reduction.

We have reviewed the package as submitted and have no adverse comments. Thank you for the
opportunity to review and comment on the package. If you have any questions or comments, please
contact Mr. Scott Davis of my staff at (404) 347-5014.

Sincerely yo

Brian L. Béals, Chief

Source Evaluation Uni
Air Enforcement Branch
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February 8, 1993 R E C E | v E D
FEB 0 9 1993

vivision of Air

. mesources Management
Mr. Clair H. Fancy ger

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road -

Tallahassee, FL 32399-2400

Re: Central Florida Power Limited Partnership
Tiger Bay Cogeneration Plant
PSD-FL-190
AC 53-214903

Dear Mr. Fancy:

Enclosed please find the Affidavit ot Publication for advertisement of the Notice of Intent to Issue Permit
for this project. As shown, the advertisement was published in The Polk County Democrat on February
4, 1993 and satisfies the publication requirements of the Intent to Issue.

If you have any questions concerning this material, please call me at your earliest convenience.

Sincerely,

7 2
ettt M e Crrn.
i ‘_Z"L____,—"
Kennard F. Kosky, P.E.
President

Enclosure

ce: Robert . Taylor, Central Florida Power, L.P.
Robert Chatham, Destec Energy, Inc.
Teresa Heron, FDER

Prm;z?/

B. a@m aﬁw .2l
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mw" ;'tcmml "'i .STATE OF FLORIDA
public inspaction during normal' @ - "DEPARTMENT OF - -
; business hours, 8:00 a. m. o0 5:00 ENVIRONMENTAL .
. B m, Monday through Friday, | - umuu'n%n ;
\ * except legal holidays, at Depert | -~ NOTICE O ‘
‘ ¢ went of Environmental Regula- INTENT TO ;
. Hon, ghml:-n of Alr Regulation, | m-imsun: pgtnﬂ_rr oo
AFFIDAVIT OF PUBLICATION ..._“"m-: "-ag"“i n Road, Tallahss- | "% mg‘mmdi

The Polk County Democr; c=

Coconut Palm Drl Ta
' Florida ‘83019.6218. =, "

Published Semi-Weekly . -Any P!"ﬂ_t!mmd‘mu.n ot
Bartow, Polk County, Florida to Mr, mm ot he.
epariment’'s Tsllnhasses
. ‘address. ARl“commnents received:
Case No Lt e e i,
the Department’s ‘final
STATE OF FLORIDA -dotormination. - .. U,
*» Further, a public hearing can
COUNTY OF POLK ,;-ﬂmw by any person(s), '
 must be gubsmitted |,
within 30 duys of 'this
41"& 4, 1993—0301 ¢
Before the undersigned authority personally appeared i e e
Linda K. Holcomb , who on oath says that (shhe is
Ad Manager of The Polk County Democrat, a newspaper
published at Bartow, Polk County, Florida; that the attached copy of advertisement,
being a Notice of Intent to Issue Permit in the
matter of Central Florida Power
in the Court, was published in said newspaper in the issues
of February 4, 1993

Affiant further says that The Polk County Democrat is a newspaper published at
Bartow, in said Potk County, Florida, and that said newspaper has heretofore been continu-
ously published in said Polk County, Florida, each Monday and Thursday, and has been
entered as second class matter at the post office in Bartow, in said Polk County, Florida, fora
period of one year next preceeding the first publication of the attached copy of advertise-

“ment; and affiant further says that he has neither paid nor promised any person, firm, or
corporation any discount, rebate, commission, or refund for the purpose of securing this
advertisement for publication in said newspaper.

Signed ’ Cia.) H -\HM

The foregoing instrument was acknowledged before me this _ 5th  dayof _Feh, ,

19_93 , by Linda K. Holcomb

who is personally known (o me.

Mano M Pove oty

(Signature of Notary Public)

Teresa M. Pacetti

(Printed or typed name of Notary Public)
Notary Public

My Commission Expires:

tiotary Publie, Stato of Florida
TERESA M, PACETTI
My Comm, Exp. Dec, 18, 1998
Comm. No, CC 168408
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FISH AND WILDLIFE SERVICE ¥

= [

75 Spring Street, S W.
Atlanta, Georgia
30303

February 5, 1993

RECEIVED

Mr. C. H. Fancy
Chief, Bureau of Air Regulation

Florida Department of FEB 0 8 1993
Environmental Regulation

Twin Towers Office Building Bivision of Anr

2600 Blair Stone Road Resources Managemenit

Tallahassee, Florida 32399-2400
Dear Mr. Fancy:

We have completed our review of Central Florida Power's (CFP)
permit application and the Florida Department of Environmental
Regulation's (FDER) Technical Evaluation and Preliminary
Determination document regarding the proposed 258 MW Tiger Bay
cogeneration project. This facility would be located near Ft.
Meade, approximately 120 km southeast of the Chassahowitzka
Wilderness Area (WA), a Class I air quality area administered by
the Fish and Wildlife Service. The proposed project would be a
significant emitter of particulate matter (PM), beryllium (Be),
carbon monoxide (CO), arsenic (As), and nitrogen oxides (NO,).
In addition, small amounts of sulfur dioxide (S0,), volatile
organic compounds (VOC), mercury (Hg), lead (Pb), and sulfuric
acid mist (H,S0,) would be emitted. We are pleased to see that
CFP would minimize SO, and H,S0, emissions by burning natural gas
as the primary fuel, and fuel oil with a maximum sulfur content
of 0.05 percent as the backup fuel. This fuel choice allows CFP
to avoid the Class I SO, increment consumption issue faced by
new, high sulfur fuel-burning projects in the vicinity of the
Chassahowitzka WA.

CFP proposes to further minimize emissions from the combustion
turbine by using proper combustion controls, water injection,
and advanced dry low-NO, combustors. We agree that using proper
combustion controls and burning a low sulfur fuel represent best
available control technology (BACT) for PM, Be, As, CO, VOC, S50,,
and H,80,. For NO,, we still believe that either dry low-NO,
combustors, or water injection in combination with Selective
Catalytic Reduction (SCR), is BACT for new combined cycle
combustion turbine projects. Dry low-NO, combustors can reduce
NO, levels to less than 15 parts per million (ppm) when firing
natural gas, while SCR can achieve flue gas NO, concentrations
as low as 6 ppm when burning gas and 9 ppm when burning oil.
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It is evident that the BACT process is driving emissions from
combustion turbines downward, and that applicants are looking for
ways to inherently lower emissions, rather than opting for add-on
flue gas cleaning technologies. The advantages of this approach
are obvious. For example, with dry low-NO, combustors, the
potential problems often cited with SCR (i.e., ammonia slip,
disposal of spent catalyst, accidental release of stored ammonia,
etc.) would not be a factor. Assuming this process continues,
and inherently lower emitting systems are developed, such an
approach may be preferred from a total environmental standpoint.

Regardless of which control technology is used, we believe that
permit conditions should reflect the minimum achievable NO,
emission rates. The Technical Evaluation and Preliminary
Determination document for the Tiger Bay project mentions that
General Electric (GE) is developing processes, using either
steam/water injection or dry-low NO, combustor technology, to
achieve a NO, control level of 15 ppm when firing natural gas.
Accordingly, the FDER proposes to accept CFP's low-NO, burner
design with a maximum NO, emission limit of 25 ppm (while burning
gas) until December 31, 1997. After that date, the maximum
permitted limit would be lowered to 15 ppm. In fact, it is our
understanding that GE is hoping to design combustors that achieve
an even lower rate, 9 ppm. Therefore, while we do not object to
the FDER allowing CFP to emit at the 25 ppm NO, rate until GE
develops the combustors, we feel that draft permit condition
Number 15 should be revised. As written now, it suggests that
SCR may be required if the lower NO, emission limit of 15 ppm
cannot be met. We recommend that this permit condition require
CFP to install SCR if the dry low-NO, combustors cannot meet the
15 ppm rate, and also that it include the statement that the FDER
may revise and lower the allowable BACT limit to less than 15 ppm
if such a lower rate is achievable.

Regarding CFP's analyses of Tiger Bay's potential impacts on the
Chassahowitzka WA, CFP performed a Level I VISCREEN analysis and
showed that there would be low potential for plume impacts in the
wilderness area. 1In addition, CFP addressed potential effects on
aquatic and terrestrial resources in the Chassahowitzka WA from
increased nitrogen input. As we discussed in detail in our
recent letter on the Kissimmee project, we are concerned about
increased nitrogen input inte the wilderness area and potential
problems associated with nutrient enrichment in the aquatic
ecosystem. However, because CFP's modeling shows that the annual
average nitrogen dioxide impacts in the wilderness area from the
Tiger Bay facility alone would be 0.014 micrograms per cubic
meter (ug/m’), less than our proposed significant impact level

of 0.025 ug/m®, we would not expect the project to contribute
significantly to this problen.



If you have any questions regardlng this matter, please contact
Ms. Tonnie Maniero of our Air Quality offlce in Denver at
303/969 2071.

Sincerely yours,

(rutd ) Br

James W. Pullianm,
- Reglonal Director
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Florida Department of

Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginta B, Wetherell
Governor Tallahassee, Florida 323992400 Seorclary

August 5, 1993

Mr. Robert S. Chatam, P.E.
DESTEC ENERGY, INC.

2500 Citywest Blvd., Suite 150
P.C. Box 4411

Houston, Texas 77210-4411

Dear Mr. Chatam:

RE: Central Florida Power L.P.
Permit No. AC53-214903, PSD -FL-190

The Department is in receipt of your letter dated July 30,
1993 regarding several design changes to your proposed Tiger Bay
Cogeneration facility.

We have reviewed your letter and have no adverse comments.
An "as built" plot and site plan should be included with the
Certificate of Completion when you apply for an operation permit
for this facility. Thank you for the opportunity to review and
comment on this letter.

Sincerely,

L )

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

CHF/TH/bib

Printed on recyeled paper.




Florida Department of

Environmental Protection

Twin Towers (MTiee Building

2600 Blair Stone Road Vieginia 15, Wetherell

Faawton Chiles
Governor Fallahassee. Florida 423992400 Secretary

October 11, 1993

Mr. Kennard F. Kosky, P.E.

President

KBN Engineering and Applied Sciences, Inc.
1034 N.W. 57th Street

Gainesville, Florida 32605

Dear Mr. Kosky:

This in response to your recent letter notifying the Department of a design change for
the Tiger Bay Cogeneration Facility (PSD-FL-190) consisting of a lower operating
load of 60 percent. This design change will neither increase emissions nor result in a
substantially different ambient impact. This operation will have no impact as far as the
construction permit emission limits are concerned. Consequently, a construction _
permit modification is not required for this design change. However, it is required that
this and all other substantive changes in the final design and construction be reported in
the operation permit application.

If you have further questions, please contact Preston Lewis, Teresa Heron or Cleve
Holladay at (904-488-1344).

Sincerely,

C H. F
Chief
Bureau of Air Regulation

CHF/CH
cc:  Robert Chatham, Destec Energy, Inc.

Robert 1. Taylor, Tiger Bay L.P.
Bill Thomas, SWD

Printed on recyeled pagrer,




January 30, 1993

Mr. Clair H. Fancy

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road R E C E I V E D

Tallahassee, FL 32399-2400

Re: Central Florida Power Limited Partnership FEB 01 1993
Tiger Bay Cogeneration Plant UIVISION OF Auf
(1
PSD-FL-190 Resources Management
AC 53-214903
Dear Mr. Fancy:

After review of the Technical Evaluation and Preliminary Determination (TEPD) for this project, dated
January 15, 1993, several items in the draft permit were discussed with Ms. Teresa Heron for
clarifications or corrections. These items, which were sent by facsimile to Teresa on January 21, 1993,
are included as an attachment to this letter. From those discussions, the revisions, which were not
considered significant by Teresa, are summarized as follows:

1. Specific Condition No. 5, page 5 of 10, TEPD- the operating parameters are for the 184 MW
Combustion Turbine. Therefore, the wording, 74 MW Steam Turbine, can be eliminated from the
heading.

2. Specific Condition No. 8, page 7 of 10, TEPD- Method 201, Method 12, Method 101A, and Method
8, as referenced, are either not applicable or were inadvertantly inserted in this condition. These
methods should be deleted.

Method 202, Determination of Condensible Particulate Emissions from Stationary Sources, should be
inserted and will be used with Method 201A.

3. Specific Condition No. 9, page 7 of 10, TEPD- Method 201A and Method 201 are listed for
determining the initial compliance status of particulate matter emissions. This should be changed to
Method 201A and Method 202.

4. Specific Condition No. 13, page 7 of 10, TEPD- Reference to the "proposed” NOx standard should
be revised to the "NSPS" NOx standard since the standard is a final regulation.

12018-0400 KBN ENGINEERING AND APPLIED SCIENCES, INC,

1034 Northwest 57th Street  Gainesville, Florida 32605 904/331-9000 FAX:904/332-4189

EQUAL EMPLOYMENT OPPORTUNITY / AN AFFIRMATIVE ACTION EMPLOYER
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Mr. Clair H. Fancy

January 30, 1993 !g“

Page 2 ——

|

5. Table 1, TEPD- Several corrections regarding the emission rates and wording:

For CO(CT), oil- change 98 1bs/hr to 98.4 Ibs/hr

For opacity, oil- insert footnote D

For Hg, As, Be, Pb- include emission rate in lb/hr and TPY

For Hg, As, Be, Pb- change factor of 10712 to 10°°

In footnote A- delete No. 2 in reference to distillate oil

. In footnote B- include emission rate of 97.2 Ib/hr in reference to the NOx emission limit of 15
ppmvd; 15 ppmv should be ppmvd

2NN RS

6. Best Available Control Technology (BACT) Determination, Table on page 9:

a. For NOx(CT)- include 1b/hr emission rates and correct ppmv to ppmvd

b. For CO(CT)- change 98 Ibs/hr to 98.4 lbs/hr

c. For Hg, As, Be, Pb- include emission rate in Ib/hr and TPY

d. For Hg, As, Be, Pb- change factor of 1072 to 10

e. In footnote b- delete No. 2 in reference to distillate oil

f. in footnote c- change 8460 hours per year to 8760

g. in footnote c- delete 300 hours per year and insert 3,742,327 gallons per calendar year

Items that remained as issues to be addressed include the following.

1. The PM10 emission limits for the CT firing natural gas and oil are currently expressed in units of
1bs/MMBtu. However, based on the manufacturer’s guarantee, the emission limits were presented in the
application in units of Ib/hr (see recommended changes in Table 1 of the TEPD; page 3 and table on
page 9 of the BACT Determination). As shown in the attached KBN Table 1, the PM emission rate may
exceed 0.01 Ibs/MMBtu for oil-firing at base load and high temperature conditions and at 70 percent
load for the range of temperatures. Although the emission limit of 0.01 Ibs/MMBtu is based on base
load and ambient temperature of 27 °F in the tables, the text does not mention the operating condition or
temperature. To avoid this potential confusion, it is recommended that the CT emission limit for firing
natural gas and fuel oil be expressed as 9 and 17 Ib/hr, respectively.

2. On page 7 of the BACT Determination, it is stated that General Electric (GE) is currently developing
programs using both steam/water injection and dry low NOx combustor to achieve NOx emission control
level of 9 ppm when firing naturat gas. From recent discussions with GE, it is our undersatnding that
the emission control level that they are attempting to achieve is 15 ppm.

3. To be consistent with emission rates presented for most pollutants, it is recommended that the limits

for sulfuric acid mist (H,SO,) should be expressed to 3 three significant digits (see Table 1 of the TEPD
and the table on page 9 of the BACT Determination.

12018-0400



Mr. Clair H. Fancy

January 30, 1993 KB“

Page 3 ——

We appreciate your efforts in preparing the draft permit and reviewing our comments. Please call me if
there any further questions on the material submitted.

Sincerely,

ALY

Kennard F. Kosky, P.E.
President

Enclosure
cc: Robert I. Taylor, Central Florida Power, L.P.

Robert Chatham, Destec Energy, Inc.
Teresa Heron, FDER

¢ Wfpf{ddiﬂad

12018-0400
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Florida Department of Environmental Regulation
Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Secretary

October 9, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Robert I. Taylor, Project Manager
Central Florida Power, L.P.

2500 City West Blvd., Suite 150
Houstcn, Texas 77042

Dear Mr. Taylor:

This letter is to confirm the Department’s conversation with

Mr. Ken Kosky that additional information (updated process flow
diagram showing the volumetric flow rates) is needed to complete
your application for permit to construct the Tiger Bay Cogeneration
Plant (File No. AC53-214903/PSD-FL-190). We are working directly
with Mr. Kosky to obtain the needed information and will resume
processing this application when it is complete.

If you have any guestions on this matter, please write to me or
call Mirza Baig, review engineer, at (904) 488-1344.

Sincerely,
.'J“Li%-—u_ 4 ﬂ‘)«ﬂ""—”%l’yl’
A H. Fancy, P.E.
Chief
Bureau of Air Regulation

CHF/MB/plm

cc:  Ken Kosky, KBN

ﬁ A, 54{)»{0&«5

Mﬂ%

Req)clb‘;‘ Paper

Prinied with Soy Based Inks
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BdzpesTEC

ENGINEERING
DESTEC ENGINEERING, INC.
2500 CITYWEST BLVD., SUTE 150

October 23, 1992 . P. 0. BOX 4411
- HOUSTON, TEXAS 77210-4411

(713) 735-4000

Mr. G. Preston Lewis, P.E. ’/Q > -
Bureau of Air Regulation (M \ p,‘/'//ﬁwd-/
Florida Department of Environmental Regulation M ‘
Twin Towers Office Building

2600 Blair Stone Road o« W_‘
Tallahassee, Florida 32399-2400 wf"

RE: Central Florida Power Limited Partnership
Tiger Bay cogeneration plant

PSD-FL-190 |
AC 53-214903 %

Dear Mr. Lewis, /81 ).8/‘3{ L_

Per our conversation on October 22, [ want to personally thank you for your involvement
and decision to determine our application as administratively complete as of October 9,
1992 and your commitment to issue the draft permit by December 9, 1992. KBN and
I look forward to working with Mr. Mirza Baig and your department in the review and
processing of our application and final issuance of the permit.

Please call me at (713) 735-4087 should you or your department have questions or
comments about our application.

Sincerely,

RO Ut

Robert S. Chatham, P.E.
Senior Environmental Engineer

REC RECEIVED

plewis.wrr
0CT 2 4 1092
cc:Mr. Mirza Baig - FDER, Tallahassee
Divsion o1 Aa
Resources management

A SUBSIDIARY OF DESTEC ENERGY, iNC.



October 9, 1992

Mr. Clair H. Fancy, Chief

Bureau of Air Regulation

Florida Department ot Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Attention: Mirza Baig

RE:  Central Florida Power Limited Partnership
Tiger Bay (formerly Central Florida) Cogeneration Plant
PSD-FL-190
AC 53-214903

Dear Mirza:

As we discussed today, we will be sending to you information relating to the volumetric flow rates in the
process flow diagrams sent in our letter of August 26, 1992,

Sincerely,

D bt F /%
Kennard F. Kosky, F.E.

Principal Engineer

KFK/mlb

RECEIVED
0CT 4 6 1992

Division
of Ajr
Resources Management

KBN ENGINEERING AND APPLIED SCIENCES, INC.

1034 Northwest 57th Street  Gainesville, Florida 32605 904/331-9000 FAX: 804/332-4189

Mirza.ltr/Kosky

EQUAL EMPLOYMENT OPPORTUNITY : AN AFFIRMATIVE ACTION EMPLOYER
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September 9, 1992 . /? €
C

Mr. Clair H. Fancy, Chief

Bureau of Air Regulation 5/
Florida Department of Environmental Regulation ‘9(? s} é\
Twin Towers Office Building o o Y
2600 Blair Stone Road S0y, Vs, G
Tallahassee, FL 32399-2400 sl or
6‘/)( _’4;7

Re:  Central Florida Power Limited Partnership e’%% .

Tiger Bay (formerly Central Florida) Cogeneration Plant

PSD-FL-190

AC 53-214903
Dear Mr. Fancy:

This correspondence presents a clarification of Attachment 1, Manufacturer’s Design Specifications for
the Combustion Turbine, provided in my letter of August 26, 1992, and discussed between Mr. Robert
McCann, KBN, and Mirza Baig on August 27, 1992. In that attachment, design specifications were
given for GE PG7221(FA) and Westinghouse 501F combustion turbines. In August, more recent
information was obtained, and the Westinghouse data are slightly different from the information
presented in the permit application submitted on June 12, 1992.

As shown in Tables 1 through 4, the changes in maximum emission rates for the Westinghouse turbine
are minor and generally are within approximately 2 percent of the rates specified in the permit
application (see Tables 5 through 8). The emission rates for other regulated and non-regulated pollutants
increase slightly due to the slight increase in the heat input rate (i.e., MMBtu/hr) which generally is the
basis of the emission factor for those pollutants. Comparisons of the maximum emissions for the
Westinghouse and GE turbines as presented in the permit application and for the revised Westinghouse
turbine are presented in Tables 9 through 12. As shown, the emission data, in tons per year (TPY), for
the GE machine at 72°F ambient temperature are higher for all pollutants except VOC when compared
to the Westinghouse data. The revised maximum VOC emission rate for the Westinghouse turbine is
slightly higher than that presented in the permit application (45.6 TPY compared to 45.3 TPY).

Table 3-1 from the support document to the PSD permit application has been revised to reflect the worst-
case emission rates for each pollutant from either turbine. The worst-case emission rates are used to
determine pollutant applicability under PSD regulations by comparing the maximum allowable emissions
for the project to the PSD significant emission rates.

The modeling analysis presented as part of the permit application also does not significantly change and
still provides a conservative estimate of short-term and annual impacts. The impacts were based on the
the worst-case emission rates from either the GE emission data or the previous Westinghouse emission
data which are still higher than the updated Westinghouse emission data.

12018A1/4 KBN ENGINEERING AND APPLIED SCIENCES, INC.

1034 Northwest 57th Street  Gainesville, Florida 32605 804/331-9000 FAX: 904/332-4189

EQUAL EMPLOYMENT QPPORTUNITY / AN AFFIRMATIVE ACTION EMPLOYER



Mr. Clair H. Fancy, Chief
September 8, 1992
Page 2

Therefore, the updated design specifications for the Westinghouse turbine are not a significant change
from the material presented in the original application and should not materially affect any conclusions
drawn from original application.

Please call me if there any further questions on the material submitted.

AN

Kennard F. Kosky, P.E.
President

KFK/dmpm

Enclosure

el

Robert I. Taylor, Central Florida Power, L.P.

Robert Chatham, Destec Engineering, Inc.
Mirza Baig, FDER
File (2)

¢. A
8.%5@&@&

‘ 7%’(/&’ L EPA
473. WFM//UP'S

12018A1/4



12018A1/4
08/03/92

Table 3-1. Net Increase in Emissions Due To the Central Florida Cogeneration Facility Compared to the
PSD Significant Emissien Rates {REVISED)

Emissions (TPY)

Potential
Emissions From
Proposed
Facility?* Significant
Parmit Emission PSD
Pollutant Application Revised Rate Review
Sulfur Dioxide® 33.1 (GE) 33.1 (GE) 40 No
Particulate Matter (TSP) 45.0 (GE) 45,0 (GE) 25 Yes
Particulate Matter (FM10) 45.0 (GE) 45.0 (GE) 15 Yes
Nitrogen Dioxide 702.1 (GE) 702.1 (GE) 40 Yes
Carbon Monoxide 243.1 (GE) 243.1 (GE) 10¢ Yes
Volatile Organic Compounds’ 45.3 (W) 45,6 (W) &40 Yes
Lead 0.00219 (GE) 0,00219 (GE) 0.6 No
Sulfuric Acid Mist 4.2 (GE) 4,2 (GE) 7 No
Total Fluorides 0.00802 (GE) 0.00802 (GE) 3 No
Total Reduced Sulfur NEG NEG 10 No
Reduced Sulfur Compounds NEG NEG 10 Ko
Hydrogen Sulfide NEG NEG 10 No
Asbastos NEG NEG 0.007 No
Baryllium 0.000616 (GE) 0.000616 (GE) 0,0004 Yes
Marcury 0.000739 (GE) 0.000739 (GE) 0.1 No
Vinyl Chloride REG REG 1 No
Benzene NEG NEG 0 No
Radionuclides NEG NEG 0 No
Inorganic Arsenic 0.0010&4 (GE) 0.00104 (GE) 0 Yesn

Hote: GE = General Electric.

NEG = Negligible.
W = Westinghouse.

All calculations based on 72°F base load condition,

¢ Maximum annual emissions based on the gas turbine firing distillate oil and matural gas for 300 and

8,460 hours, respectively, and duct burner firing natural gas for 8,760 hours,

Tables A-15 through

A-18 present emissions for the GE machine while Tables A-33 through A-36 present emisasions for the

Westinghouse machine.
b

Based on a maximum sulfur content specification of 0.05 percent in fual oil.



WSO0IDIFF

9703792
Table 1. Difference in Maximm Emissions for Criteria Pollutants for Tiger Bay Cogeneration Facility-
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Pollutant Gas Turbine- Distillate 0Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Hours of Operation 300 B460 8760
Particulate:

{b/hr -9.00E-01 -1.00E-01  0.0CE+00 2.00E-01 1.00E-0t 1.00E-O1 0.00E+00 0,00E+00 0.00E+00 -9.00E-01 -1.00E-01 ©O.00E+00

TPY -1.356-01 -1.50E-02  0.0CE+00 8.46E-01  4.23E-01  4.23E-01 0.00E+00 O.00E+00 0.00E+00 7.11€-01  4,08E-01 4.23E-O1
Sulfur Dioxide:

Lb/hr -1.70E+00 -7.94E-01 -6.95E-01 3.93e-02 3.78E-02 3.64E-02 0.00E+00 0.00E+00 Q.00E+Q0 -1.70E+00 -7.94E-01 -6.95E-01

TPY -2.55E-01 -1.19E-01 -1.04E-01 1.66E-01 1.60E-01  1.S4E-01 0.00E+0C 0.00E+00 0.00E+00 -B.B6E-02 4.DOE-02 4.95E-02
Nitrogen Oxides: .

Lb/hr -7.98E-01 4.82E+00  4.27E+00 -6.21E+00 2.49E+00 2.69E+00 0.006+00 O.00E+00  0.00E+0Q -7.985-01 4.B2E+00 4.27E+DD

TPY -1.206-01 7.22E-01 6.40E-01 -2.63E+01 1.05E+01  1.14E+01 0.00E+00 0.00E+00  0,00E+00Q -2.64E+01  1.13E+01  1.20E+01
Carbon Monoxide:

Lb/hr ' -2.58E+00 1.36E+00 1.67E+Q0 1.27E+00 2.70e-01 2.45E-01 0.00E+0C 0.0CE+00 0.00E+00 -2.58E+00  1.36E+00 1.67c+00

1PY -3.87E-01 2.05E-01 2.?1E-01 5.37E+00 1.14E+00  1.12E+00 0.00E+00 0,00e+00 (Q.00E+00 4.98E+00 1.34e+00 1.37€+00
YOCs (as methane):

{bs/hr =1.21E-01  1,59€-01 1.62E-01 - 6.16E-02 6.13E-02 6.39E-02 0,00E+00 O.00E+0C  0.00E+00 -1.21E-01 1.59E-01 1.62E-01

TPY -1.826-02 2.38E-02 - 2.43E-02 2.61E-01 2.S9E-01 2.70E-01 0,00E+00 0,00E+00  0.00E+00 2.43E-01  2.83E-01 2.94E-01
Lead:

Lb/hr 4,54E-06 1.37E-04 1.37E-04 NA NA NA NA NA NA 4.54E-06 1,37E-04 1.37E-04

TPY 6,81E-07 2.06E-05 2.05E-05 NA NA NA NA NA NA 6.81E-07 2.06E-05 2.05E-05

Note: NA = not applicable



WS01D1FF

9703792
Table 2. Difference in Maximum Emissions of Other Regulated Pollutants for Tiger Bay Cogeneration Facility
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Pollutant Gas Turbine- Distillate Oil Gas Turbine- Natural Ges Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 ofF 72 oF 97 of 27 of 72 of 97 of 27 of 72 of 97 of
Arsenic
lb/hr 2.14E-06 6.47E-05  6.44E-05 NA NA NA NA NA NA 2.T4E-06 6.4TE-05  6.44E-05
1Py 3.21E-07 9.71E-06 9.6TE-06 NA NA NA NA NA NA 3.21€-07 9.71E-06 9.67E-06
Beryllium ' .
Lb/hr 1.27E-06 3.B5E-05 3.84E-05 NA NA NA NA NA NA 1.27E-06 3.B5E-05 3.B4E-05
TPY 1.91E-07 5.78BE-06 5.75e-06 NA NA NA NA NA NA 1.91€-07 5.78E-06 S5.75E-06
Mercury
tbshr 1.536-06 4.62E-05  4.60E-05 NA . NA NA NA NA NA 1.53E-06 4,.62E-05 4,60E-05
TPY 2.29E-07 6.94E-06 6.91E-06 NA NA KA NA NA NA 2.29€-07 46.94E-06 6.91E-06
Fluoride
{bshr 1.66E-05 5.01E-04 4.99E-04 NA NA HA NA NA NA 1.66E-05 5.01E-04 &.99E-04
TPY 2.49€E-06 7.52E-05 7.49E-05 NA NA NA NA NA NA 2.49E-06 7.52E-05  7.49E-05
sulfuric Acid
Mist Lb/hr  -2.08E-01 -9.73E-02 -8.52E-02 5.07e-03 4.87E-03  4.69E-03 0.00E+00 0.00E+00 0.00E+00 -2.08e-01 -9.73E-02 -8.52E-02
TPY -3.12E-02 -1.46E-02 -1.28E-02 2.14E-02 2.06E-02 1.98E-02 0.00E+00 0.00E+00  0.00E+Q0 -9.786-03  &,01E-03  7.06E-03

Note: NA = not applicable
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9/03/92
Table 3. Difference in Maximum Emissions of Non-Regulated Pollutants for Tiger Bay Cogeneration Facility-
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Pollutant Gas Turbine- Distillate 0il Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Manganese

Lb/hr 7.14E-06 2.16E-04 2.15E-04 NA NA NA NA NA NA 7.146-06 2.16E-04 2.15E-04

TPY 1.07e-06 3.24E-05 3.22e-05 RA NA NA KA NA NA 1.07E-06 3.24E-05 3.22E-05
Nickel .

lb/hr B.67TE-05 2.62E-03 2.61E-03 NA NA NA NA NA NA 8.67E-05 2.62E-03 2.61E-03

Y 1.306-05 3.93E-04 3.91E-04 NA NA NA NA NA NA 1.30e-05 3.93E-04 3.91E-04
Cadmium

Lbshr 5.356-06 1.62E-04 1.61E-04 NA . NA NA NA NA NA 5.35E-06 1.62E-04 1.61E-04

TPY 8,03E-07 2.43E-05 2.42E-05 NA NA NA NA NA NA 8.03E-07 2.43E-05 2.42e-05
Chromium

Lb/he 2.42E-05 7.32E-04 7.29E-04 NA NA NA NA NA NA 2.42E-05 7.32E-04 7.29E-04

TPY 3.63E-06 1.10E-04 1.09E-04 NA NA NA NA NA NA 3.63E-06 1.10E-04 1.09E-04
Copper

lbshr 1.43E-04 4,32E-03  4,30E-03 NA NA NA NA NA NA 1.43E-04 4.32E-03  4.30E-03

TPY 2.14E-05 &.4TE-04  6.44E-D& NA NA NA NA NA NA 2.14E-05 6.4TE-04  6.44E-04

!

Vanadium

ib/hr 3.54E-05 1.07e-03 1.07E-03 NA NA NA NA NA NA 3.54E-05 1.07E-03 1.07E-03

TPY S.326-06 1.67E-04  1.60E-04 NA NA NA NA NA NA 5.326-06 1.61E-04 l1.60E-04
Selenium '

tb/hr 1.196-05 3.61E-04 3.59E-04 NA NA NA NA NA NA 1.196-05 3.61E-04 3.59E-04

TPY 1.79E-06 5.41E-05 5.39€-05 NA NA NA NA NA NA 1.79E-06 5.41E-05 5.39E-05
Polycyclic .
organic Llb/hr 1.42E-07 4.28E-06 4.27E-06 1.45E-05  1.40E-05  1.35E-05 0.00E+00 O0.0CE+00 0.00E+00 1.45€-05 1,40E-05 1.35E-05
Matter TPY 2.13E-0B  6.43E-07  6.40E-07 6.15E-05 5.91E-05 S,69E-05 0.Q0E+00 O0.00E+00 0.0CE+00 6.15€-05 5.98E-05 S5.76E-05
Formaldehyde

ib/hr 2.0TE-04 6.24E-03  6.21E-03 1.156-03 1.11E-03 1.07E-03 0.0CE+00 0.CO0E+00  0.00E+00 2.07E-04 &6.24E-03 6.21E-03

TPY 3.10e-05 9.34E-04 9.32E-04 4,87E-03  4.68E-03 4.51E-03 0.00E+00 0.0CE+00 0.00E+DD 4.90E-03 5.62E-03 S.44E-03

Note: NA = not applicable
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Table 4, Difference in Maximum Emissions for Additional Non-Regulated Pollutant for Tiger Bay Cogeneration Facility-
westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Pol lutant Gas Turbine- Distillate 0Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 ofF 97 of 27 of 72 of 97 of
Antimony
Lb/hr 1.11E-05 3.37E-04 3.35E-04 NA NA NA NA NA NA 1.11E-05  3,37E-04 3.35E-04
TPY 1.67E-06 5.05e-05 5.03E-05 NA NA NA NA NA NA 1.67E-06 S.05E-05 5.03E-05
Barium
lb/he 9.956-06 3.01E-04 3.00E-04 NA NA NA NA NA NA 9.956-06 3.01E-04 3.00E-04
TPY 1.49E-06 4.51E-05  4.49E-05 NA NA NA NA NA NA 1.49E-06 4.51E-05 &4.49E-05
Cobalt
Lb/hre 4 62E-06 1.40E-04 1.39E-04 NA . NA NA NA NA NA 4. 62E-06 1.40E-04 1.39E-04
TPY 6.93E-07 2.10E-05 2.09E-05 NA NA NA NA NA NA 6.93E-07 2.10E-05 2.09E-05
Zinc .
Lb/hr 3.48E-04 1.056-02 1.05E-02 NA NA NA NA NA NA 3.48E-04 1.05E-02 1.05E-02
TPY 5.23E-05 1.58E-03 1.57E-03 NA NA NA NA NA NA 5,23E-05 1.58E-03 1.57e-03
Chlorine
‘Ib/hr -8.22E-04 -3.88E-04 -3.36E-04 NA NA NA NA NA NA -8.226-04 -3.88E-04 -3.36E-04

TPY -1.236-04 -5.81E-05 -5.04E-03 NA NA NA NA NA NA -1,23E-04 -5.8B1E-05 -5.04E-05




WSOIDLFF

9/03/92
Table 5. Percent Change in Maximum Emissions for Criteria Pollutants for Tiger Bay Cogeneration Facility-
Westinghouse S01F, Base Load, Permit Application Compared to Revised Values
Pollutant Gas Turbine- Distillate Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 ofF 27 of 72 of 97 of 27 of 72 of 97 oF 27 of 72 of 97 of

Kours of Operation 300 8460 8760
Particulate:

Lb/hr -2.23%  -0.26% 0.00% 3.12% 1.69% 1.79% 0.00% 0.00% 0.00% -2.17X  -0.25% 0.00%

TPY -2.23%  -0.26% 0.00% 3.13% 1.69% 1.79% 0.00% 0.00% _ 0.00% 1.90% 1.16% 1.26%
Sulfur Dioxfde:

Lbshe <1.87%  -0.91% ~0.85% 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% -1.86%  -0.91%  -0.84%

TPY -1.87% -0.91X% -0.85% 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% -0.25% 0.13% 0.16%
Nitrogen Oxides: )

Lb/hr ~0.27% 1.81% 1.72% ~3.67% 1.75% 2.02% 0.00% 0.00% 0.00% -0.27% 1.74% 1.65%

TPY -0.27% 1.81% 1.72% -3.67% 1.75% 2.02% 0.00% 0.00% 0.00% -3.29% 1.64% 1.87%
Carbon Monoxide:

[b/hr ‘ -1.58% D.87% 1.14% 3.79% 0.87% 0.92% 0.00% 0.00% 0.00% -1.49% 0.82% 1.07%

TPY -1.58% 0.87% 1.14% 3.79% 0.87% 0.92% 0.00% 0.00% 0.00% 2.37T% 0.68% 0,.73%

1

VOCs (as methane):

Lb/hr -0.64% 0.87% 0.94% 0.77% 0.87% 0.92% 0.00% 0.00% 0.00% -0.56% 0.79% 0.81%

TPY -0.64% 0.87X -0.94% 0.77% 0.87% 0.92% 0.00% 0.00% 0.00% 0.49% 0.63% 0.66%
Lead:

Lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

Note: NA = not applicable
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Table 6. Percent Change in Maximum Emissions of Other Regulated Pollutants for Tiger Bay Cogeneration Facility
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Poliutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 oF 27 ofF 72 of 97 of 27 of 72 of 97 of

Arsenic

Lb/he 0.03% 1.00% 1.07X NA NA NA NA NA NA 0.03% 1.00%X 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Beryl{lium

lbshr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00X% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Mercury

Lb/hr 0.03x% 1.00% 1.07% NA RA . NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% HA NA NA NA NA NA 0.03% 1.00% 1.07%
Fluoride .

Lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00%X 1.07%
Sulfuric Acid
Mist “\b/hr -1.87% -0.91% -0.85% 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% -1.86%  -0.91% -0.84X

TPY -1.87% -0.91% -0.85X 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% -0.22% 0.15% 0.18%

H

Note: NA = not applicable
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Table 7. Percent Change in Maximum Emissions of Non-Regulated Pollutants for Tiger Bay Cogeneration Facility-
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values
Pol lutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 oF 27 of 72 of 97 of 27 of 72 of 97 oF 27 of 72 of 97 of
Manganese
Lb/he 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07X
TPY 0.03% 1.00% 1.07% NHA NA NA NA NA RA 0.03% 1.00% 1.07%
Nickel
Lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
TPy 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Cedmium
lbshr 0.03% 1.00% 1.07% NA NA . NA NA NA NA 0.03% 1.00% 1.07%
TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Chromium .
Lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Copper
“Lbshr 0,03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07X
TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1,00% 1.07%
i
Vanadium
Lbshr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03X 1.00% 1.07%
Selenium '
Lb/he 0.03X 1.00% 1.07X NA NA NA NA NA NA 0.03% 1.00% 1.07%
TPY 0.03% 1.00% 1.07% NA NA RA NA NA NA 0.03X 1.00% 1.07%
Polycyclic .
Organic Lbshr 0.03% 1.00% 1.07% 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% 0.77% 0.83% 0.85%
Matter TPY 0.03% 1.00% 1.07% 0.82% 0.88% 0.91% 0.00% 0.00% ¢.00X 0.76X 0.83% 0.85X
Formaidehyde
Lb/hr 0.03% 1.00% 1.07X 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% 0.03% 0.99% 1.05%
TPY 0.03% 1.00% 1.07% 0.82% 0.88% 0.91% 0.00% 0.00% 0.00% 0.67% 0.85% 0.88%

Note: NA = not applicable
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Table 8, Percent Change in Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Base Load, Permit Application Compared to Revised Values

Poilutant Gas Turbine- Distillate 0Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 oF 72 oF 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Antimony

lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Barium . .

Lb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Cobalt

Lb/hr 0.03% 1.00% 1.07X NA NA . NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA RA 0.03% 1.00%X 1.07%
2inc -

tb/hr 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%

TPY 0.03% 1.00% 1.07% NA NA NA NA NA NA 0.03% 1.00% 1.07%
Chlorine

Lb/hr -1.87% -0.91% -0.85% NA NA NA NA NA NA -5.87%  -0.91%  -0.85%

TPY -1.87% -0.85% NA NA RA NA NA NA -1.87% -0.91% -0.85%

-0.91%
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Table 9. Comparison of Maximum Emissions for Criteria Pollutants for Tiger Bay Cogeneration Facility-
Permit Application for GE and Westinghouse Turbines and Revised Westinghouse Data, 8ase Load
Permit Application Permit Application Revised Data
Pollutant GE PGT221(FA) Westinghouse 501F Westinghouse 501F
27 of 72 of 97 of 27 oF 72 of 97 of 27 oF 72 of 97 of

Particulate:

ib/hr 18.00 18.00 18.00 41.40 40.10 37.70 £0.50 40.00 37.70

TPY 45.00 45.00 45.00 7.5 35.20 33.57 318.22 35.61 . 34.00
Sul fur Diox%de:

Lb/hr 100.02 88,87 g82.11 91.35 87.11 82.32 89.65 86,52 81.63

TPY 36.82 33.05 30.74 35.24 32.46 30.52 35.15 32.50 30.57
Nitrogen Oxides:

tb/hr - 336.22 300.19 27B.04 300.93 276.05 258.65 300.13 280,87 262.92

TPY 7i7.46 702.11  655.15 802.48 485.75 644.03 776.09 697.01  656.07
Carbon Monoxide:

lb/hr 108.41 98.62 93.20 173.49  167.04 156.99 170.91 168,40 158.66

TPY 265.12 243.12 230.M1 209.97 198,55 187.82 214.95 199.90 18%.19

]

VOCs (as methane):

Lb/hr 10.40 9.48 9.40 21,76 21.18 20.06 21.64 21.34 20.22

TPY 25.63 24.46 - 23.66 49,53 45,29 44,66 49.77 45.57 44 .95
Lead:

lb/hr 1.65E-02 1.46E-02 1.35E-02 1.42E-02 1.37E-02 1.28E-02 1.42E-02 1.38E-02 1,29E-02

TPY 2.47€E-03 2.19E-03 2.03E-03 2.13e-03 2.05E-03 1.91E-03 2.13E-03 2.07E-03 1.94E-03

Note: Based on firing natural gas and distillate oil for B470 and 300 hours, respectively.
Total emissions incliude emissions from the combustion turbine and duct burner.
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Table 10. Comparison of Maximum Emissions of Other Regulated Pollutants for Tiger Bay Cogeneration facility-
Permit Application for GE and Westinghouse Turbines and Revised Westinghouse Data, Base Load

Pol lutant Maximum Emissions Maximum Emissfons Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of
Arsenic
Lb/hr 7.77E-03 6.90E-03 6.37E-03 6.70E-03 6,45E-03 6.02E-03 &6,.70E-03 6.52E-03 6.09E-03
TPY 1.17E-03 1.04E-03 9.56E-04 1.01E-03 9.68E-04 9.04E-04 1.01€-03 9.78E-04 9.13E-04
Beryllium !
Lbshr 4.62E-03 4.11E-03 3.79E-03 3.996-03 3.84E-03 3,59E-03 3.99€-03 3.88E-03 3.62E-03
TPY 6.94E-04 6.16E-04 5.69E-04 5.98E-04 5.76E-04 5.38E-04 5.98E-04 5.82E-04 5.44E-04
Mercury
{b/hr 5.55E-03 4.93e-03 4.55€E-03 4.79E-03 4.63%E-03 4.30E-03 4,T9E-03 4.66E-03 4.35E-03
TPY 8.32E-04 7.39E-04 &.83E-04 7.1BE-04 6.91E-04 6.45E-04 7.18E-04 6,.98E-04 6.52E-04
Fluoride .
Lb/hr 6.02E-02 5.35E-02 4.94E-02 5.19E-02 5.00€-02 4.67E-02 5.19E-02 5.05E-02 &4.72E-02
TPY 9.03E-03 8.02E-03 7.41E-03 7.79€-03 7.50E-03 7.00E-03 7.79E-03 7.57€-03 7.0BE-03
Sulfuric Acid
Mist ‘Lbshr 1.23E401 1.096+01 1.01E+01 1.12E+01 1.07E+01 1.01E+01 1.10E+01 1.06E+01 1.00E+01
TPY 4.65E+00 4.18E+00 3.89E+00 4.46E+00 4.10E+00 3.8&E+00 4.45E+00 4,11E+00 3.86E+00

Note: Based on firing natural gas and distillate oil for 8470 and 300 hours, respectively.
Total emissions include emissions from the combustion turbine and duct burner.
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Table 11. Comparison of Maximum Emissions of Non-Regulated Pollutants for Tiger Bay Cogeneration Facility-
Permit Application for GE and Westinghouse Turbines and Revised Westinghouse Data, Base Load
Pollutant Maximum Emissions Maximum Emissions Maximum Emissions
27 oF 72 of 97 oF 27 of 72 oF 97 of 27 of 72 of 7 of

Manganese

Lb/hr 2.59E-02 2.30e-02 2.%2E-02 2.23E-02 2.15€-02 2.01E-02 2.23E-02 2.17E-02 2,03E-02

TPY 3.8BE-03 3.45E-03 3.19E-03 3.35€-03 3.23e-03 3.01E-03 3.356-03 3.26€-03 3.04E-03
Nickel

Lb/hr 3.14E-01 2.79E-01 2.58E-01 2.T1E-01 2.61E-01 2.44E-01 2.71E-01 2.64E-01 2.46E-01

TPY 4.72E-02 4.19E-02 3.87E-02 4 ,07E-02 3.92E-02 3.66E-02 4.07E-02 3.96E-02 3.70E-02
Cadmium

Lb/he 1.94E-02 1.73E-02 1.59E-02 1.68E-02 1.61E-02 1.51E-02 1.68€E-02 1.63E-02 1.52E-02

TPY 2.91E-03 2.59E-03 2.39E-03 2.51E-03 2,.42E-03 2.26E-03 2.51E-03 2.44E-03 2.28E-03
Chromium .

Lb/hr 8.79E-02 7.BOE-02 7.21E-02 7.58£-02 7.30e-02 4.81E-02 ¥.58E-02 7.37e-02 6.89E-02

TPY 1.326-02 1.17€E-02 1.08E-02 1.14E-02 1.09€-02 1.02E-02 1.14€-02 1.11E-02 1.03E-02
Copper

“tbshr 5.18E-01 4,60£-01 4.25E-01 4 .47E-01 4.30E-01 4.02E-01 4.47E-01 4,35E-01 4.04E-01

TPY 7.77E-02 6.90E-02 &,37E-02 6,7T0E-02 6.45E-02 4,02E-02 6.70E-02 6.52E-02 6.09E-02

1

Vanadium

Lb/hr 1.29€-01 1.14E-01 1.05E-01 1.11€-01 1.07E-01 9.97E-02 1.11€-01 1.086-01 1.01E-01

TPY 1.936-02 1.71E-02 1.58E-02 1.66E-02 1,60E-02 1.50E-02 1.66E-02 1,62E-02 1.51E-02
Selenium '

tbshr 4.33E-02 3.85E-02 3.55E-02 3.T4E-02 3.60E-02 3.36E-02 3.74E-02 3.63E-02 3.40E-02

TPY 6.50E-03 5,77E-03 5.33E-03 5.60E-03 5.40E-03 5.04E-03 5.61E-03 5.45E-03 5.09€-03
Polycyclic .
Organic tb/hr 1.91E-03 1.73E-03 1.61E-03 1.88E-03 1.69E-03 1.59E-03 1.90E-03 1.71E-03 1,60E-03
Matter TPY 8.17E-03 7.38E-03 6.90E-03 8,05-03 7.256-03 6.80E-03 8.11E-03 7.31€-03 6.86E-03
Formaldehyde

Ibshr 7.58E-01 6.74E-01 6.23E-01 6.556-01 6.31E-01 5.90E-01 6.55€E-01 6.37E-01 5.95E-01

TPY 7.53E-01 6.79E-01 6.33E-01 7.29E-01 6.62E-01 6.21E-D1 7.34E-01 6.68E-01 6.26E-01

Note: Based on firing natural
Total emissions include

gas and distillate oil for 8470 and 300 hours, respectively.
emissions from the combustion turbine and duct burner.
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Table 12. Comparison of Maximum Emissions for Additional Non-Regulated Pollutant for Tiger Bay Facility-
Permit Application for GE and Westinghouse Turbines and Revised Westinghouse Data, Base Load

Pol lutant Maximum Emissions Maximum Emissions Maximum Emissions
27 ofF 72 ofF 97 of 27 of 72 of 97 oF 27 of 72 oF 97 of

Antimony

ib/hr 4.04E-02 3.59E-02 3.32E-02 3.49E-02 3.36E-02 3.13E-02 3.49€-02 3.39E-02 3.17e-02

TPY 6.06E-03 S.38E-03 4.97e-03 5.23E-03 5.03E-03 4.70E-03 5.23E-03 5.09E-03 4.75e-03
Barium '

Lbshr 3.61E-02 3.21E-02 2.94E-02 3.11E-02 3.00E-02 2.80£-02 3.12E-02 3.03-02 2.83E-02

TPY 5.42E-03 4.81E-03 4.44E-03 4.67E-03 4.50E-03 4,20£-03 4,6TE-D3 4.54E-03 4.25E-03
Cobalt

Lb/hr 1.688-02 1.49E-02 1.38E-02 1.45€-02 1.39€-02 1.30E-02 1.45€-02 1.41E-02 1.31E-02

TPY 2.51€-03 2.23E-03 2.06E-03 2.17E-03 2.09€-03 1.95€-03 2.17e-03 2.11€-03 1.97E-03
2inc

Lb/hr 1.26E+00 1,12E+00 1,04E+00 1.09€+00 1.05€+00 9,80€E-01 1.09E+00 1,04E+00 9.91E-01

TPY 1.90E-01 1.68E-01 1.56€E-01% 1.64E-01 1.57E-01 1.47E-01 1.64E-01 1.59E-01 1.49E-01
Chlorine

“ib/hr 4.99E-02 4.43E-02 4.09E-02 4.41E-02 4.24E-02 3.96E-02 4,32E-02 4.21E-02 3.93E-02
TPY 7.48E-03 6.64E-03 6,14E-03 6,61E-03 6.37E-03 5.94E-03 6,49E-03 6.31E-03 5.89€-03
1

Note: Based on firing natural gas and distillate oil for 8470 and 300 hours, respectively.
Tetal emissions include emissions from the combustion turbine and duct burner.



August 26, 1992

I
Mr. Clair H. Fancy, Chief R E C F / E D

Bureau of Air Regulation in e s
Florida Department of Environmental Regulation RUG 27 1952
Twin Towers Office Building

2600 Blair Stone Road

Taliahassee, FL 32399-2400

Dwision of Air
Resources Management

Re: Central Florida Power Limited Partnership
Tiger Bay (formerly Central Florida) cogeneration plant
PSD-FL-190
AC 53-214903

Dear Mr. Fancy:

This correspondence presents the information requested by the Department’s July 14, 1992, letter. The
responses have been prepared based on phone conversations held on July 15, 1992, with Mr. Mirza
Baig, and subsequent discussions held with Mr. Cleve Holladay and Mr. John Glunn.

1. COMMENT: Section I-1 states the electrical output of the cogeneration facility is 206 MW.
The gas turbine (GT) is rated at 147 MW and the duct burner is rated at 74 MW, giving a
total of 221 MW. What is the maximum electrical output you would like to be permitted for
this facility?

RESPONSE: The maximum electrical output of the cogeneration facility is 258 MW (GE
machine) and 246 MW (Westinghouse machine), based on the following conditions: fuel oil
firing and an ambient temperature of 27°F. The breakdown of the maximum electrical output
for both machines for fuel oil is as foilows:

Maximum Rated Electrical t (MW
Fuel/Unit GE Westinghouse
Combustion Turbine 184 172
Steam Turbine 74 74

2. COMMENT: According to Section 1-1, two types of advanced GTs are being considered for
this project. The Department must know the exact type of gas turbine you propose to install
so that a BACT determination can be made. Accordingly, please submit detailed information
of the unit selected. We will also need any available stack test data for that unit.
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RESPONSE: The combustion turbine for the project has not been selected. The candidate
turbines are currently being evaluated for performance and commercial terms. The air
construction application for the project was based on the advanced class of turbines, and
performance and emissions are similar for the two turbines under consideration. The
information on both turbines is presented in Attachment 1. The information presented in the
application was based on performance and emissions characteristics that enveloped these two
turbines. Since the performance and emission characteristics are similar for the turbines
under consideration, a decision regarding BACT would not be substantially different
regardless of which turbine was selected. A similar decision was made by the Department in
the BACT determination for the Hardee Power Station. In that project, four combustion
turbines were proposed by the applicant, with the Department’s BACT determination made on
an envelope of performance and emission characteristics.

3. COMMENT: What is the maximum sulfur content of the natural gas you propose to burn?
Provide a copy of any sulfur content guarantee that you may have from the supplier.

RESPONSE: The maximum sulfur content of the natural gas proposed in the application was
1 grain of sulfur per 100 cubic feet (1 gr/100 cf). This was based on an evaluation of 9
months of sulfur content data supplied by Florida Gas Transmission (FGT). FGT is the only
supplier of pipeline natural gas in Florida. The results of the evaluation are presented in
Table 1. As shown in this table, the average sulfur content of natural gas was 0.43 gr/100 cf.
A 130 percent contingency was used to develop the proposed emission rate of 1 gr/100 cf
from the average sulfur content of 0.43 gr/100 cf reported by FGT in natural gas and would
statistically account for potentially higher sulfur contents. Sulfur content information supplied
by FGT for four sample analyses performed in April and May 1992 indicated a maximum
sulfur content of 0.4 gr/100 cf which is within the previously supplied data (see

Attachment 2).

There is no guaranteed sulfur content for natural gas that is supplied by FGT.

4. COMMENT: Submit an updated process flow diagram showing steam turbine and volumetric
air flow rates.

RESPONSE: Updated process flow diagrams showing the steam turbine and the mass energy
balance around the steam turbine and gas turbine are presented in Attachment 3 for natural
gas and fuel oil firing.

5. COMMENT: In Section 4-12, Table 4-2, the emissions (25 ppmvd) for advance GT with dry
low-NO, technology appears to be incorrect. Also, Table 4-2 should state the turbine size on
which these figures are based.

RESPONSE: The 25 ppmvd listed for the dry low-NO, technology in both the conventional
and advanced machines is correct. This is the actual level that would be emitted from each
machine. The 22.5 ppmvd listed on page 4-11 of the report is for the advanced machine
when the emission rate is adjusted based on the same amount of generation (i.e., megawatt-
hours) as a conventional gas turbine. As described in the preceding paragraph, the advanced
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machine is more efficient and will result in lower NO, emissions for each megawatt
generated. This comparison would be analogous to the amount of particulate per ton of
clinker produced by a cement plant.

The sizes of the turbines in Table 4-2 are: conventional--82 MW gas and 84 MW oil;
advanced—147.1 MW gas and 159.2 MW oil [for GE PG7221(FA) machine at ambient
temperature of 72 °F].

COMMENT: Submit all emission calculations and not just an example calculation. These
emission calculations shall be based on the selected turbine for this project.

RESPONSE: The detailed emission calculations for the turbine proposed for this project are
presented in Attachment 4 to this letter.

COMMENT: What is the expected maximum ambient concentrations for the metals emitted?

RESPONSE: The expected maximum ambient concentrations for toxic air pollutants,
including metals, are presented in Table 7-5, page 7-9, in the PSD analysis that supports the
air construction permit application. Based on the results presented in the table, the highest
predicted impacts were below the no-threat levels for all pollutants and averaging times.

COMMENT: Please provide an air quality related analysis (AQRYV) of the impact this project
will have on the Chassahowitzka National Wilderness Area (CNWA) for the pollutant NO,.
The AQRY analysis includes impacts to soil, vegetation, and wildlife. This analysis also
includes an assessment of impacts to the aquatic environment. Since the modeling information
already provided with this application shows that the predicted NO, impact at the CNWA
Class I area is less than the National Park Service (NPS) recommended significance level, the
NPS has verbally stated that only a literature review is needed in order to comply with the
AQRYV analysis requirement.

RESPONSE: KBN has performed air quality analyses to determine the Prevention of
Significant Deterioration (PSD) Class I increment consumption and Air Quality Related
Values (AQRYV) Analyses for the Chassahowitzka National Wilderness Area (NWA) due to
emissions from the Tiger Bay cogeneration facility. The facility is located approximately 120
km from the closest part of the Chassahowitzka National Wilderness Area (NWA), a PSD
Class I area. The proposed facility alone had a maximum predicted annual average nitrogen
dioxide (NOZ) impact of 0.014 ug/m3, whlch is less than the National Park Service (NPS)
significant impact level of 0.025 ug/m>.

Based on verbal communications between the Florida Department of Environmental
Regulation (FDER) and NPS, the AQRYV analyses for the PSD Class I area of the
Chassahowitzka NWA need only address the impacts of increased NO, emissions for this
project.

The Chassahowitzka NWA is characterized by vegetation which includes flatwoods, brackish-
water, marine, and halophytic terrestrial species. Predominant tree species are slash pine,

12018A1/3
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laurel oak, sweetgum, and palm. Other plants in the preserve include needlegrass rush,
seashore saltgrass, marsh hay, and red mangrove. NO, concentrations can injure plant tissue
with symptoms usually appearing as irregular white to brown collapsed lesions between the
leaf veins and near the margins. Conversely, non-injurious levels of NO, can be absorbed by
plants, enzymatically transformed into ammonia, and incorporated into plant constituents such
as amino acids (Matsumaru et al., 1979).

Plant damage can occur through either acute (short-term, high concentration) or chronic (long-
term, relatively low concentration) exposure. For plants that have been determined to be
more sensitive to NO, exposure than others, acute (1, 4, 8 hours) exposure caused 5 percent
predicted foliar injury at concentrations ranging from 3,800 to 15,000 ug/m> (Heck and
Tingey, 1979). Chronic exposure of selected plants (some considered NO,-sensitive) to NO,
concentrations of 2,000 to 4,000 ug/m? for 213 to 1,900 hours caused reductions in yield of
up to 37 percent and some chlorosis (Zahn, 1975).

By comparison of published toxicity values for NO, exposure to short-term (i.e., 1-, 3-, and
8-hour averaging times) and long-term (annual averaging time) modeled concentrations, the
possibility of plant damage in the preserve can be examined for both acute and chronic
exposure situations, respectively. The 1-, 3-, and 8-hour estimated NO, concentrations at the
point of maximum impact are 3.65, 2.14, and 1.00 ug/m>, respectively. These concentrations
are approximately 6.7 x 10 to 9.6 x 10 of the levels that could potentially injure 5 percent
of the plant foliage. For a chronic exposure, the annual estimated NO, concentration at the
point of maximum impact in the preserve (0.014 ug/m3) is 3.5 x 10 to 7.0 x 10 of the
levels that caused minimal yield loss and chlorosis in plant tissue.

The majority of the soil in the Class I area is classified as Weekiwachee--Durbin muck. This
is an euic, hyperthermic typic sufihemist that is characterized by high levels of sulfur and
organic matter. This soil is flooded daily with the advent of high tide, and the pH ranges
between 6.1 and 7.8. The upper level of this soil may contain as much as 4 percent sulfur
(USDA, 1991).

The greatest threat to soils from increased NO, deposition is a decrease in pH or an increase
of sulfur to levels considered unnatural or potentially toxic. Although ground deposition was
not calculated, it is evident that the amount of NO, deposited would be inconsequential in
light of the inherent sulfur content. The regular flooding of these soils by the Gulf of Mexico
regulates the pH, and any rise in acidity in the soil would be buffered by this activity.

The predicted NO, concentrations are well below the lowest observed effects levels in animals
(Newman and Schreiber, 1988). Given these conditions, the proposed source’s emissions
pose no risk to wildlife. Because predicted levels are below those known to cause effects to
vegetation, there is also no risk.
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COMMENT: Section 4.3.1.2, page 4-10, states that "While the increased firing temperature
increases the thermal NO, generated, this NO, increase is controlled through combustion
design.” How much additional thermal NO, is generated due to higher temperature?

RESPONSE: The increased thermal NO, emissions, due to the higher firing temperature of
the advanced combustion turbine, is about 20 percent higher than a conventional turbine when
firing natural gas (from Table 4-2, 150 ppmvd, conventional, compared to 179 ppmvd,
advanced) and about 13 percent higher than a conventional turbine when firing oil (from
Table 4-2, 245 ppmvd, conventional, compared to 276 ppmvd, advanced).

COMMENT: On page 4-3, the estimated cost of SCR is reported to be about $7,400 per ton
of NO, removed and it exceeds $10,000 per ton of pollutant removed when the net emissions
of all pollutants (exclusive of CO,) are considered. Provide us with the names and addresses
of all manufacturers that were contacted while developing capital and annualized cost
estimates for this project.

RESPONSE: The cost for SCR was obtained from a database developed by KBN from this
and other projects. The manufacturers contacted were:

Steuler International Corporation
P.O. Box 38

Mertztown, PA 19539-0038
215-682-7171

Hitachi Zosen U.S.A. Ltd.
150 East 52 nd Street
New York, NY 10022
212-355-5650
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11, COMMENT (via July 15, 1992, telephone conversation): Provide a large-scale site plan similar

i992 RN

Mitsubishi International Corporation
2 Houston Center, Suite 3800
Houston, TX 77010

713-652-9200

W. R. Grace & Co.

P.O. Box 2117

Baltimore, MD 21203-2117
410-659-9000

Norton Company

P.O. Box 350

Arkon, OH 44309-0350
216-673-5860

to Figure 2-2 of the air permit application.

RESPONSE: A full-scale revised plot plan is included in Attachment 5.

12,  COMMENT (via July 15, 1992, telephone conversation): Please provide a diagram indicating the
proposed location of the sample ports for source sampling purposes. Show these locations with

respect to the proposed stack and HRSG unit.

RESPONSE: The stack sample port location is depicted in Figure 1. The sample port will be
accessible by ladder from the top of the HRSG to a platform assembly near the port location.

Submittal of this information should clarify all questions raised by the Department in the completeness
determination for this project. Please call me at 904-331-9000 if there are any further questions on the

material submitted.

Sincerely,

et C. L&my’&

Kennard F
President

. KosKy, P.E.

Enclosures

KFK/dmm

cc:  Mirza Baig, FDER
Robert 1. Taylor, Central Florida Power, L.P.
Robert Chatham, Destec Engineering, Inc.

File

@)
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Table 1.  Sulfur Content, Heat Content, and SO, Emission Factors for Natural Gas
Sulfur Heat SO, Emission S0, Emission
Content Content Factor Factor
Date {gxr /100 cf) (Btu) (1b/10° Btu) (Ib/10° cf)
2/6/90 0.30 1,031 0.00083 0.857
2/13/90 0.05 1,028 0.00014 0.143
2/20/90 035 1,025 0.00098 1.000
2/27/90 0.45 1,024 0.00126 1.286
3/6/90 0.45 1,025 0.00125 1.286
3/13/90 0.30 1,026 0.00084 0.857
3/20/90 0.35 1,026 0.00097 1.000
3/27/90 0.35 1,025 0.00098 1.000
4/3/9%0 0.60 1,026 0.00167 1.714
4/10/90 0.25 1,022 0.00070 0.714
4/17/90 040 1,026 0.00111 1.143
4/24/90 030 1,022 0.00084 0.857
5/1/90 0.40 1,020 0.00112 1.143
5/8/90 0.25 1,034 0.00069 0.714
5/15/90 0.20 1,023 0.00056 0.571
6/5/90 0.45 1,020 0.00126 1.286
6/12/% 0.40 1,018 0.00112 1.143
6/19/90 0.70 1,017 0.00197 2.000
6/26/90 0.45 1,019 0.00126 1.286
7/3/90 0.55 1,022 0.00154 151
7/10/90 0.35 1,022 0.00098 1.000
7/17/90 0.45 1,021 0.00126 1.286
7/30/90 0.30 1,021 0.00084 0.857
8/1/90 0.50 1,024 0.00140 1.429
8/14/90 0.45 1,022 0.00126 1.286
8/21/90 0.40 1,022 0.00112 1.143
8/28/90 0.70 1,022 0.00196 2.000
9/4/90 0.55 1,029 0.00153 1571
9/11/90 0.40 1,025 0.00111 1.143
9/18/90 0.45 1,026 0.00125 1.286
9/25/90 0.40 1,026 0.00111 1.143
10/2/90 0.45 1,029 0.00125 1.286
10/9/90 0.45 1,025 0.00125 1.286
10/16 /90 0.70 1,028 0.00195 2.000
10/28/90 0.80 1,024 0.00223 2.286
Average: 0.43 1,024 0.00119 1.216
Maximum: 0.80 1,034 0.00223 2286
Minimum: 0.05 1,017 0.00014 0.143
Std. Dev. 0.15 4 0.00042 0.427

Source: Florida Gas Transmission Company, 1990.
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ADJOINING STRUCTURE




ATTACHMENT 1

MANUFACTURER’S DESIGN SPECIFICATIONS
FOR THE COMBUSTION TURBINE
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GE Power Systems

11 ESTIMATED PERFORMANCE — PG7221(FA)

80%

LOAD CONDITION BASE 9% 0%
AMBIENT TEMP. ~DegF . 27 27 27 27
OUTPUT -kwW 170700. 153200, 135300. 119900,
HEAT RATE (LHV) —-BukWh 9460, 9770. 10240. 10770.
HEAT CONS. (LHV) X10-6 - Btu/h 1614.8 1496.8 1385.5 12913
EXHAUSTFLOW X10-3 -Ib/h 35820 32280 2958.0 27440
EXHAUST TEMP -DegF. 1078, 1118. 1150. 1177.
EXHAUST ENERGY X10-6 - B/ 9764 9221 875.5 836.9
NOX -ppmvd @ 15% 02 25. 25, 25. 25.
NOX AS NO2 —Ilb/h 162 149, 138. 128.
co : — ppmvd I5. * * *
co —Ib/h 49. * * *
UHC — ppmvw 7. * * *
UHC —Ib/h 14, .. * *
vOC - Ppmvw 14 * * *
VOoC —Ib/h 28 * * *
PART —Ib/h 9.0 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL.

ARGON 0.90 0.90 0.90 0.90
NITROGEN 75.04 7497 74.95 74.95
OXYGEN 12.71 12.52 12.46 12.46
CARBON DIOXIDE 374 3.83 3.85 3.85
WATER 7.61 7.78 7.84 7.84
SITE CONDITIONS

ELEVATION -fr 160

SITE PRESSURE —psia 14.62

INLET LOSS — in, Water 4

EXHAUST LOSS —in. Water 12

RELATITVE HUMIDITY - % 40

FUEL TYPE - METHANE

FUEL LHV —-Bw/lb 21515

APPLICATION - 3175 HYDROGEN COOLED GENERATOR
COMBUSTION SYSTEM - DRY LOWNOX II

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS.

NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO ISO REFERENCE CONDITIONS PER 40CFR 60.335@a)(1)(i).
NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE

SPEEDTRONIC CONTROL SYSTEM.

COMPRESSOR BLEED HEAT IS USED FOR 70% AND 60% PART LOAD OPERATION.
APPROXIMATELY 10% OF THE VOC'S ARE NON-METHANE AND ETHANE.

* DATA NOT AVAILABLE
IP5-8707
JPT 3/19/92

Subject

page NO TAGI

FProposal

DESTECS
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GE Power Systems

1.1 ESTIMATED PERFORMANCE - PG7221(FA)

LOAD CONDITION BASE 90 % 80% 70% 60%
AMBIENT TEMP, -DegF . 64 64 64 64 64
OUTPUT - kW 151900. 136000. 124400, 106500. 89900,
HEAT RATE (LHV) - Btu/kWh 9750, 10060. 10340. 11070. 11860.

HEAT CONS. (LHV) X106 -Btuh 1481.0 13682 1286.3 1179.0 1066.2
EXHAUSTFLOW X10-3 -Ib/h 33220 3010.0 2810.0 2595.0 2413.0

EXHAUST TEMP —DegF.  1110. 1145, 1168, 1195, 1200.
EXHAUST ENERGY X10-6 -Buyh 9113 8564 816.8 773.9 7213
NOX -ppmvd @ 15% Q2 25. 25, 25. 25, 25.
NOX AS NO2 —Ib/h 149 137. 129. 118. 107.
cO — ppmvd 15. * * * *
CO -1 /h 45. > * [ *
UHC - ppmvw 7. * * * *
UHC —Ib/h 13. * * * *
voC - ppmvw 14 * * * *
voC - Ib/h 2.6 * * * *
PART -Ib/h 9.0 9.0 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL.

ARGON 0.89 0.89 0.88 0.88 0.89
NITROGEN 74.04 7398 73.97 73.98 74.05
OXYGEN 12.56 1241 12.35 12.41 12.62
CARBON DIOXIDE 3.68 375 3.78 3.75 3.65
WATER 883 * 897 9.02 8.98 8.79
SITE CONDITIONS

ELEVATION —fL 160

SITE PRESSURE —psia 1462

INLET LOSS —in. Water 4

EXHAUST LOSS —in. Water 12

RELATIVE HUMIDITY -% 78

FUEL TYPE - METHANE

FUEL LHV -Bw/lb 21515

APPLICATION - 3175 HYDROGEN COOLED GENERATOR

COMBUSTION SYSTEM - DRY LOWNOX IT

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS.

NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO ISO REFERENCE CONDITIONS PER 40CFR 60.335(a)(1)(D).

NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE

SPEEDTRONIC CONTROL SYSTEM.

COMPRESSOR BLEED HEAT IS USED FOR 70% AND 60% PART LOAD OPERATION.
APPROXIMATELY 10% OF THE VOC'S ARE NON-METHANE AND ETHANE.

* DATA NOT AVAILABLE

IPS-8707

JPT 3/19/92

Subject page NOTAG]

Proposal DESTEC4



GE Power Systems

1.1 ESTIMATED PERFORMANCE - PG7221(FA)

L OAD CONDITION BASE 90% 30% 0% 60%

AMBIENT TEMP. . ~DegF . 2 72 T2 72 72
OUTPUT - kW 147100. 131800. 120500. 103100. 86800.
HEAT RATE (LHV) - Buw/kWh 9860. 10210, 10550. 11340. 12220.

HEAT CONS. (LHV} X10-6 -Bw/h 1450.4 1345.7 1271.3 1169.2 1060.7
EXHAUSTFLOW X10-3 -Ib/h 3262.0 2960.0 2763.0 2560.0 2383.0

EXHAUSTTEMP ~DegF. 1117. 1151. 1173, 1199, 1200.
EXHAUST ENERGY X10-6 -Bw/ 398.1 849.0 815.5 776.0 726.5
NOX -ppmvd @ 15% 02 25. 25. 25, 25, 25.
NOX AS NO2 —Ibth 145 134, 126. 116. 105.
Co ~ ppmvd 15. * . - -
cO —Ib/h 44, * * * -
UHC — ppmvw 7. * * * *
UHC ~1Ib/h 13, * * - *
vOC - ppmvw 14 * - b *
vocC —Ib/h 2.6 * * * *
PART —Ib/h 9.0 9.0 9.0 9.0 9.0
EXHAUST ANALYSIS % YOL.

ARGON 0.89 0.88 0.89 0.87 0.88
NITROGEN 73.73 73.68 73.67 73.68 73.76
OXYGEN 12,51 1237 . 12.32 12.39 12.63
CARBON DIOXIDE 3.66 3.73 375 i 3,61
WATER 9.21 ¢ 934 9.38 9.34 9.12
SITE CONDITIONS

ELEVATION —fu 160

SITE PRESSURE — psia 14.62

INLET LOSS — in. Water 4

EXHAUST LOSS — in. Water 12

RELATIVE HUMIDITY -% 75

FUEL TYPE - METHANE

FUEL LHV - Btu/lb 21515

APPLICATION - 3175 HYDROGEN COOLED GENERATOR

COMBUSTION SYSTEM - DRY LOWNOX II

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS.

NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO ISO REFERENCE CONDITIONS PER 40CFR 60.335(a)(1)(D.

NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE

SPEEDTRONIC CONTROL SYSTEM.

COMPRESSOR BLEED HEAT IS USED FOR 70% AND 60% PART LOAD OPERATION,
APPROXIMATELY 10% OF THE VOC'S ARE NON-METHANE AND ETHANE.

* DATA' NOT AVAILABLE

IPS-8707

JPT 3/19/92

Subject page NO TAGI
Pronncnl DFSTR?
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11 ESTIMATED PERFORMANCE - PG7221(FA)

LOAD CONDITION BASE 90% 80% 70% 60%

AMBIENT TEMP. -DegF. 79 79 79 79 79
OUTPUT kW 142700.  127900.  116500.  99500. 83900
HEAT RATE (LHV) ~Bu/kWh 9970. 10330. 10700. 11510. 12390.

HEAT CONS. (LHV) X10-6 - Btu/h 1422.7 13212 1246.6 1145.2 1039.5
EXHAUSTFLOW X103 -1bh 3202.0 2910.0 2725.0 2524.0 2352.0

EXHAUST TEMP ~DegF 1124, 1157. 1179. 1200. 1200.
EXHAUST ENERGY X10-6 -Btwh 886.3 838.6 805.2 765.1 715.8
NOX -ppmvd @ 15% O2 25. 25. 25. 25. 25.
NOX ASNO2 —~1b/h 143 132, - 124, 114, 103.
cO — ppmvd 15. * * * *
CO —Ib/h 43, b * * *
UHC - ppmvw 7. * * * *
UHC : —1b/h 13. * * * -
vOoC - ppmvw 1.4 * * * *
voC —Ib/h 2.6 * * * x
PART ~Ib/h . 3.0 9.0 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL. _
ARGON 0.87 0.88 0.87 0.88 0.87
NITROGEN 73.07 73.02 73.01 73.02 73.10
OXYGEN 12.36 1222 12.19 12.28 12.52
CARBON DIOXIDE 3.65 3N . 373 3.68 3.58
WATER 10.05 « 10.17 10.20 10.14 9.93
SITE CONDITIONS

ELEVATION -t 160

SITE PRESSURE — psia 14.62

INLET LOSS —in. Water 4

EXHAUST LOSS - in. Water 12

RELATIVE HUMIDITY -% 86

FUEL TYPE . - METHANE

FUEL LHVY - Buy/lb 21515

APPLICATION - 317S HYDROGEN COOQOLED GENERATOR

COMBUSTION SYSTEM - DRY LOW NOX I

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS.

NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO ISO REFERENCE CONDITIONS PER 40CFR 60.335(a)(1)(i).

NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE

SPEEDTRONIC CONTROL SYSTEM.

COMPRESSOR BLEED HEAT IS USED FOR 70 AND 60% PART LOAD OPERATION
APPROXIMATELY 10% OF THE VOC'S ARE NON-METHANE AND ETHANE.

* DATA NOT AVAILABLE '

IPS-8707

JPT 3/19/92

Subject page NO TAG!
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GE Power Systems

1.1 ESTIMATED PERFORMANCE - PG7221(FA)

LOAD CONDITION BASE 90 % 80% 70% 60 %
AMBIENT TEMP. —DegF . 97" 97 97 97 97
OUTPUT -kW 131800. 118400, 106800, 90900. 77100.
HEAT RATE (LHV) - Biu/kWh 10230, 10600. 11070. 11890. . 12780
HEAT CONS. (LHV) X10-6 - Bto/h 1348.3 1255.0 1182.3 1080.8 9853
EXHAUSTFLOW X10-3 —Ibh 30770 2308.0 2640.0 24540 2293.0
EXHAUST TEMP —DegF. 1140. 1170, 1190, 1200, 1200.
EXHAUST ENERGY XI10-6 - Btwh 8515 807.0 776.1 732.0 686.5
NOX -ppmvd @ 15% O2 25. 25. 25. 25. 25.
NOX AS NO2 - Ib/h : 135 125. 118. 107. 97.
co - ppmvd 15. * * * *
co ~Ib/h 41. * * * *
UHC — ppmyw 7. * * ¥ *
UHC : -Ib/mh 12, * * * *
voC — ppmvw 14 * * * *
vOC - Ib/m 24 * * * *
PART - Ib/h 9.0 9.0 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL.

ARGON 0.88 0.87 0.87 .88 0.89
NITROGEN 73.13 73.09 73.10 73.13 73.20
OXYGEN 12.48 12.36 12.37 12.52 12.74
CARBON DIOXIDE 3.60 3.66 3.65 3.58 348
WATER 991 * 10.02 10.01 9.89 9.70
SITE CONDITIONS

ELEVATION —ft 160

SITE PRESSURE ~ psia 14.62

INLET LOSS ' — in. Water 4

EXHAUST LOSS —in. Water 12

RELATIVE HUMIDITY - % 48

FUEL TYPE - METHANE

FUEL LHV -Bw/lb 21515

APPLICATION - 317S HYDROGEN COOLED GENERATOR

COMBUSTION SYSTEM - DRY LOW NOX II

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS. -
NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO ISO REFERENCE CONDITIONS PER 40CFR 60.335(a)(1)().

NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE

SPEEDTRONIC CONTROL SYSTEM.

COMPRESSOR BLEED HEAT IS USED FOR 70% AND 60% PART LOAD OPERATION.
APPROXIMATELY 10% OF THE VOC'S ARE NON-METHANE AND ETHANE.

* DATA NOT AVAILABLE

IPS-8707

JPT 3/19/92
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¥ 234590 40 AUVICISENS ¥ |, ‘; .

85/06/1932 14:36 'FROM GE-TURBINE T'-.-:Gmm'f DPT 11~ B 55128 .P. 02

DESTEC - GATOR COCEN | I
v . oA Aok dedededed Ao ik . .o
ESTIMATED PERFORMANCE - FG7221(FA) | ) ‘
LOAD CONUTTION | _ BASE 70% oo
ANBIENT TEMP. - Deg P. 27 27
OUTEUT - kV 183700,  129200.
BRAT RATE (LEV) - Btu/k¥h  10070. 11430,
EEAT RATE (EHV) - BtwkVh  10674.  1211S.
EEAT CONS. (LEV) Xi0-6 - Btu/b 1849.9  1476.8
EXEAUST FLOV X10=3 <« lb/h 3743.0  2837.0
EXBAUST TEMP - Deg T, 1060. 1166.
EXRAQST HEAT 310—6 ~ Btu/h 1021.8 876.8
VATER FLOV - 1b/h 135390.  105120. )
73 a ¢ 13% 02 42. 42,
 BOX A5 Koz - Lbrh 327. 258,
co - ppavd . *
gc - ib/h : 99’ “
- . -
w O
- . - .4
S0 - o 1 1
502 - ngh S 95. 76.
303 - E 1" 1'
" - 803 ~ bk ' 6. 5.
SULPUR MIST - lb/h 10. 3.
PART - 1b/h 17.0 17.0
EXRAUST ARALYSIS ¥ VOL.
ARGON 0.85 0.85%
NITROGEN 71.27  71.08
OXYGEN 10.96 10.57
CARBON DIOXIDE . 5.32 5.56
VATER 11.59 11.96
SITE CONDITIONS
drdydirshe e v deve dervedede
BLEVATION L g 160
SITE PRESSURE =~ - peta - 14.62
INLET LOSS - in. Vater &
EXBAUST L0SS - in. Vater 12
RRIATIVE HOMIDITY - %
PUEL TYFE -
. FUEL LBV - Btu/lb 18550
APFLICATION - 3175 HYDROGEN COOLEBD GENERATOR
COMBUSTION SYSTEM - © DRY LO¥ NOK IX

EMISETON INFORMAYIOR BASED ON GE RECOMMGNDED MEASUREMENT NETHODS.

ROx EMISSIONS ARE CORRECTED TO 15% 02 WITROUT HEBAT RATE COERECTION

KOT CORRECTRD TO ISC RRFERENCE CONDIIIONS PER SOCFR 60. 335(1)(1){”.

NOx LEVELS SHOVK VILL BE CONTROLLED BY ALCORITEXS VITHIN TEHE

SPEEDTRONIC CONTROL SYSTEM.

DISTILMTE FUBL IS ASSUMED TC HAVE .015X FOEL BOUND NITROGEN, OR LESS.
FBN AMOUEScGRRATER THAR .0L15X WILL ADD TO THE REPOKIED NOx VALUE.

i1y SULFURBNISSLONE BASED OF .05 VIX SULFUR CONTENT IN TSE FUKL.
Iiby XO8 'O d

04 3UM6 w%@q
T USED FQR PAXT OFERA .
EEA OR PAXT LOAD OFZRATION ONINIINIONT

mmmmmwammmsmwmmroroogﬂ_ts‘aa :’

IPs8707
T R/K/07

]
£'d Tir-2 WINLSNONI #§:91 2% 2%
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GE Power Systems

o

1.1 ESTIMATED PERFORMANCE — PG7221(FA)

LOAD CONDITION BASE 0%
AMBIENT TEMP. ~DegF ' 72 12
QUTPUT ~ kW 159200. 111000,
HEAT RATE (LHV) ~ BtwkWh 10320. 11800,
HEAT CONS, CLHV) X10-4 - Btuwh 16429 1309.8
EXHAUSTFLOW ~X10-3 ~Ibh 33900 25190
EXHAUSTHEAT X106  ~Buvh 9322 8016
WATER FLOW ~ ibh 107070, 80490.
NOX - ppmvd @ 15% O2 42, a2,
NOX AS NO2 ~Iovh 290. oy
CO ~ ppmvd 30. .
<o - ih 89, *
UHC ~ ppmyw 7. -
UHC ~1bh 13, .
YOC - ppmvw 15 "
PART -~ Ip/ 170 17.0
EXHAUST ANALYSIS % VOL.
ARGON 0.36 0.86
NITROGEN 7059 70.63
QXYGEN 10.95 10.81
CARBON DIOXIDE 521 531
WATER 12.40 12,40
SITE CONDITIONS
ELEYVATION -1, 140
SITE PRESSURE - - psia 14.62
INLET LOSS - tn. Water 4
EXHAUST LOSS —in, Water 12

© RELATIVE HUMIDITY - % 7s
FUEL TYPE - DISTILLATE
FUEL LHV -Buwib 18550
APPLICATION - 317S HYDROGEN COOLED GENERATOR
COMBUSTION SYSTEM. - DRY LOWNOX I o
EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT -
NOx EMISSIONS ARE CORRECTED TO 15% 02 WITHOUY METHODS
NOT CORRECTED TO 1SO REFERENCE CONDITIONS PER 40CFR 60.335(2)(1)(D.
NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHR

SPEEDTRONIC CONTROL SYSTEM,

DISTILLATE FUEL IS ASSUMED TO HAVE 0.015% FUEL BOUND NITROGEN. OR LESS,
FUEL BOUND NITROJEN AMOUNTS GREATER THAN 0.015%

NOx VALUE.
* DATA NOT AVAILABLE

HEAT RATE CORRECTION AND ARE.

WILL ADD TO THE REPORTED

COMPRESSOR BLEED HEAT IS USED FQR PART LOAD OPERATION.

IPS-8707
JET 41497
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B

GE Power Systems

1 0'1

ESTIMATED PERFORMANCE - PG7221(FA)
LOAD CONDITION BASE 70%
AMBIENT TEMP. ~DegF 97 7
QUTPUT -EW . 142500. 9850Q.
HEAT RATE (LHV) - Bu/kWh 10650. 12280.
HEAT CCNS. (LHV) X106 - Btuwh 151746 1200.6
EXHAUSTFLOW X103 -lbh . 31890 2510.0
EXHAUST TEMP -DegE 1127, 1200.
EXHAUST HEAT X106 - Btth 881.7 - 758.7
WATER FLOW : ~b/h 92890. 68760,
NOX . —-ppva @ 15% oz 42, 42,
NOX AS NO2 ~ 'k - 268. 211,
Cco . - -ppmvd | 20, *
co - Ityh 83. - #
UEC - —ppmvw 7. *
UBC - Ib/h 13, *
vod . - ppmvw 35 *
Voo - It/h 6.5 .
PART . —Thf 170 17.0
EXHAUST ANALYSIS % VOL. :

ARGON 0.85 . 085 .

NTTROGEN 7031 7049

OXYGEN 11.03 1107

CARBON DIOXIDE 3.11 s
_WATER 1271 1248

SITE CONDITIONS

ELEVATION -t 160

SITE PRESSURE ~psia 1452

INLET LOSS ~ig. Water .- 4

EXHAUST LOSS ~in.Water 12

RELATIVEHUMIDITY X  -% 43

FUEL TYPE - " DISTILLATE

FUEL LAV -Bw/lb 18550

APPLICATION - 3178 HYDROGEN COQLED GENERATOR

DRYLOW NOX O

COMBUSTION SYST=M -

EMISSION INFORMATION BASED ON GE RECOMMENDED MEASUREMENT METHODS. -
NOx EMISSIONS ARE CORRECTED TO 15% O2 WITHOUT HEAT RATE CORRECTION AND ARE
NOT CORRECTED TO 1S9 REFERENCE CONDITIONS PER. 40CFR 60-335(a}(1)3)-

NOx LEVELS SHOWN WILL BE CONTROLLED BY ALGORITHMS WITHIN THE
SPEEDTRONIC CONTROL SYSTEM.

DISTILLATE FUEL 15 ASSUMED TO HAVE 0.015% FUEL BOUND NITROGEN, OR LESS.

FUEL BOUND NITROGEN AMOUNTS GREATER THAN 0.015% WILL ADD TO THE REPORTED
NOx VALUE,

* DATA NOT AVAILABLE

COMPRESSOR BLEED HEAT 1S USED POR PAXTLOAD OPERATION.

IPS-8707 .

IPT 4/14/92
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{ RECEIVED @B/26 16:85 1992 AT 9043324189 PAGE 2 (PRINTED PAGE 2) 1

N . - .
SENT BY DESTEG ENGINEER1..}!21&'::"'l “;w_‘al 12|~?mg}.r:» 13:45 w 7137354082 o 904:3334189'_,‘“ i# 2
U:ﬂlﬁb mw::nnu- AEM DM RO | e | T LAY
. DRY LOW NCOx COMBUSTOR Rev, 2
EXPECTED 501F COMBUSTION TURBINE PERFORMANCE AND EMISSIONS 8/18/@2
8ITE CONDITIONS:
FUEL TYPE GAS . GAS GAS QGAS GAS
LOAD LEVEL BASE BASE BASE BASE BASE
FUEL HEATING VALUE, BTUNAB LHV 20000 20009 20000 2900 20000
FUEL HEATING YALUE, BTUAB HHV 23200 23200 23000 23200 23200
AMBIENT TEMPERATURE, F 27 64 ke | ™ 27
RELATIVE HUMIDITY 40 1 75 75 44
BAROME TRIC PRESSUHE, FIIA 14019 19.019 TAUTH 14515 14415
INLET PRESSURE LOSS, IN-WATER 40 8.7 3.8 35 9.4
EXHAUST PAESSURE LOSS, IN-WATER 1.0 7 0.4 83 8.0, a.4
INJEOTION FLLAD NONE NONE MNONE  NONE MNONE
INJECTION RATIO, LBLB .0 0 o] o] 0
GENERATOR POWER FACTOR Q.85 .65 0.85 0.65 0.85
GENERATOR HYOROGEN PRESSURE, PSIA 0 X a0 20 30
GENERATOR FRAME (97 X 114)
COMBUSTION TURBINE PERFORMANCE:
NET POWER QUTPUT, KW 168210 147950 143450 139580 128370
HEAT RATE, BTUXKWH LHV -2ised 000 10000 10100 103560
HEAT RATE, BTUNXWH HHV 10330 10990 11100 11210 11500
EXHAUST FLOW, LB/HR 3702540 3431310 33EQ10 IIN1770 I1BOS10
EXHAUG | 1EMPEHATURE, 10858 G 1052 1098 n
FUEL. FLOW, LBHA ’ 76830 70080 68640 67440 84130
INJECTION RATE, LEYHR 0 a (v} 4] 0
ALDQLIARY LOAD, KW A0 400 400 400 400
HEAT INPUT, MMBTUMR (LHV) 1608 1455 1435 1409 1840
HEAT INPUT, MMBTUMR (HHV) 1782 1626 1582 13583 1480
BEXHAUST ENERGY, MMBTU/MR 1053.5 1004 .8 941 565.4 8958.0
BHAUST GAS COMPQSITION (BYPCT Vob):
OXYGEN 13.08 1297 12901 12.682 12.54
CARBON DIOXIDE 361 453 352 3.5 9.47
WATER 7.26 8.45 8.52 9.32 9.56
NITROGEN 75.00 7411 73.8% 73.41 .20
ARGON .54 093 0.83 0.92 0.92
MOLECULAR WRIGHT 28.50 29.38 2842 20.26 28.23
EMISSIONS . i
NOx, PPMVD @ 15% Q2 25 25 25 25 25
NOx, LHHR 163 148 145 143 135
CO, PPMVD 10 10 10 10 19 -
€O, LBHA as 82 Y ay 29 A
802, PPMVD 1 1 1 1 1
802, LBMHR 2 1 1 1 1
TOTAL UHC, PPMVD 8 8 8 g 8
TOTAL UHC, LEHR 16 15 14 14 13
VOC, PPMVD 4 4 4 4 4
VOG, LBHR g 7 7 7 7
PARTICLRATES (PM10/TSP), LB/HR (TOTAL} 6.6 6.1 6.0 2.9 57
SO0T, LAHA 8.3 69 5.4 8.7 £5
ASH, LB/HR 0.0 0.0 0.0 0.0 0.0
H2304 MIST, LB/HR . 0.2 0z 0.3 0.2 0.2
C02, PPMYD 40055 39729 9758 30894 38524
002, LAMR 212418 193677 189013 186588 177228
OPACITY. % <=10 <x {0 <=10 <e=10 <=10
NQOTES:

1. The net powar output ks the powsr at the generator lemmings mimnus
turbine auxillary koads.

2. The tuel composition for natural gas is par oustomer’s apacification,

3, Exhaust enargy i relecanced 1o 400 degreas Ranidee,




{ RECEIVED BB/26 16:@9 1992 AT 9843324189 PAGE 5 (PRINTED PAGE 5} 1

SENT BY:DESTEC ENGINEERING ;5 8-26-92  13:48 7137354092~ g043324189 HE -
AUG~-19-1292 11:@2 FROM WEST INGHIUSE TO 86264565 P.55
. DS 1S ENGINEEHING — [8EEH BAT FHAJEU] (Y BRIV
- DRY LOW NOx COMBUSTOR Rav. 2
- EXPECTED 501F COMBUSTION TURSINE PERFORMANCE AND EMISSIONS 8/19/92
SITE CONDITIONS:

FRUEL TYPE GAS GAS GAS GA3 GAS

LOAD LEVEL. TU% 70% TO% TO% TOo%

FUEL HEATING VALLJE, BTUAD LHV 20900 20500 20000 20900 20500

FUEL HEATING VALUE, BTUNB HHV 23200 23200 23200 23200 23200

AMBIENT TEMPERATURE. F o4 64 72 79 o7

RELATIVE HUMIDITY 4“3 7a 75 75 48

BAROME TRIC PRESSURE, PSIA 14.615 14,815 14.615 14615 14.615

INLET PREGSURE LOSS, IN~WATER 23 2.3 23 23 2.2

BEXHAUST PRESSURE LOSS, IN-WATER 67 &.1 5.9 5.8 5.5

INVECTION FLUID NONE NONE  NONE NONE NONE

INJECTION RATIO. LEVLB 0 0 0 0 0

GENERATOR POWER FACTOR Q.85 0.85 0.85 0.85 0.85

GENERATOR HYDROGEN PRESSURE, PSIA a0 a0 a0 0 a0
GENERATOR FRAME (97 X 114}

COMBUSTION TURBINE PERFORMANCE,

NET POWER OUTPUT, KW 118330 103390 100210 97450 90340
HEAT RATE, BTU/KWH LHV 10490  j1020 11150 11270 11600
HEAT RATE, BTU/KWH HHV 11650 12230 12370 12540 12880
BEXHAUST ALOW, LEVHR 2754000 26TET20 2647700 2619850 2554960
EXHAUST TEMPERATURE, F 11230 1120 1Mx 1130 1130
FUBEL FLOW, LB/HA 59390 54520 53460 52570 50140
INJECTION RATE, LB/HR 0 1] 0 o 0
AUXILARY LOAD, KW 400 400 400 400 400
HEAT INPUT, MMBTU/MR .MV} 1241 1139 14917 1099 1048
HEAT INPUT, MMETU/HR (HHY) 1378 1265 1240 1220 1163
EXHAUST ENERGY, MMBTLI/HR 834.4 816.3 808.4 801.9 7828

EXHALIST GAS COMPOSITION (BY PCT VOL):

CXYGEN 13.04 13,10 13.09 13.04 13.15%
CARBON DIOXDE A2 kX 4 3.44 3.41 333
WATER 7.30 8.32 856 9.42 .29
NITROGEN 75.08 74.18 73.87 73.50 73,30
ARGON 054 053 o0 o2 092
MOLECULAR WEIGHT 26.49 28.5T 283 28.28 28,25
EMISSIONS
NOX, PPMVD @ 15% 02 . 5 5 25 25 25
NOx, LB/HR 121 113 111 109 104
CO, PPMVD 10 10 10 10 10
CO, LA/HR 26 25 25 24 24
$O2, PPMVD 1 | 1 1 3 A
s02, LBMHR 1 1 1 1 1
TOTAL UHC, PEMVD 8 8 a 8 8
TOTAL UHC, LE/HR 12 1" 1 11 11
vOC, PPMYD 4 4 4 4 4
vOC, LBHR 6 6 6 8 5
PARTICULATES (PM10/TSF), LEYHA (TOTAL) 49 48 47 47 4.8
SOOT, LBMHR 4.7 45 46 45 4.4
ASH, LBMHR 0.0 0.0 Q.0 0.0 0.0
H2504 MIST, LB/HR 0.2 02 0.2 0.2 0.2
CO2, PPMVD 40247 39014 38766 2 386828 37815
CO2, LeMHR 158710 148643 145662 143145 136547
CPACITY, % <=10 <=10  <=10 <=10 <=10
NOTES:

1. Tha net power outprat is the power at the generator tenminals minus
turbine auxiliary loads,

2. The fuel compasition for natural gas is per customer’s specication,

3. Exhaust eneigy s reforenced to 400 degrees Ranking.

4, Part loads are achiaved by modulating igvs.



{ RECEIVED BE/26 16:11 1992 AT S@43324189 PAGE 7 (PRINTED PAGE ]

:DESTEC ENGINEERING ; 8-26-92 : 13:51 7137354092~ 9043324188 87
SENTQE:E—19-1992 11:G3 FROM  WEST INGHOUSE T0 80264505  P.G7
DESTEC ENGINEERING ~ TIGER BAY PROJECT CTT-5280
DAY LOW NOx COMBUSTOR Rav. 2
EXPECTED 501F COMBUSTION TURBINE PERFORMANCE AND EMISSIONS 8/19/92
SITE CONDITIONS:
FUEL TYPE OlL oL QL
LOAD LEVEL PART BASE BASE
FUEL HEATING YALUE, BYU/LB LY 18450 18450 18450
FUEL HEATING YALUE, BTU/LB KHY 19680 19680 19680
AMBIENT TEMPERATURE, F 27 ya o7
RELATIVE BUMIDITY 40 75 45
BAROMETRIC PRESSURE, PSIA 14615 14615  14.815
INLEY PRESSURE LOSS, IN-WATER 3.5 3.3 3.6
EXHAUST PRESSURE LOSS, IN-WATER 103 100 5.0
INJECTION FLUID STEAM  STEAM  STEAM
INJECTION RATIO, LBAB 1.5 1.5 1.5
GENERATOR POWER FACTOR 0.85. o.88 0.85
GENERATOR HYOROGEN PRESSURE, PSIA a0 30 a0
GENERATOR FRAME (87 X 114)
COMBUSTION TURBINE PEAFORMANCE:
NET POWER OUTPUT, KW 171870 162330  1471a0
HEAT RATE, BTU/KWH LHY 9280 2584 $850
HEAT RATE, BTU/KWH HHY 9900 10190 10510
EXHALIST FLOW, LB/HR 3502180 3509380 23311800
EXHAUST TEMPERATURE, ¥ 1104 1104 1121
FUEL FLOW, LB/HR . B6500  B4110 78580
INJECTION RATE, LB/HR 129750 128170 117870
AUXIUARY LOAD, KW 600 600 800
HEAT INPUT. MMBTWHR (LHV) 1586 1552 1450
HEAT INPUT, MMBTU/HA (HHY) 17G2 1655 1548
EXHAUST ENERGY, MMBTU/HR 1054.5 10642  1024.3
EXHAUST GAS COMPOSITION (BY PCT VOL):
OXYGEN 13.92 11.88 1183
CARBON DIOXIOE 5.00 4.83 476
WATER 10.60 11,91 12.57
_ NTROGEN 71.56  70.47 69.94
A ARGON .90 Q.69 0.88
MOLECULAR WEIGHT 28,33 28.17 28.08
EMISSIONS
NOx, PPMVD @ 5% 02 42 42 42
NOx, LB/HA 279 271 253
CQ, PFMVD 50 50 60
€O, LB/HR 158 158 149 .
S02, PPMVD 13 12 12 A
502, LBMHR 89 87 1]
TOTAL UHC, PPMVD 20 20 29
TOTAL UHC, LB/HR 35 ae M
voc, PPMVD 10 10 10
vOC, LBJHR 18 18 17
PARTICULATES (PM1O/TSP), LB/HR (TOTAL) 39.6 39.0 67
S0O0T, LB/HA 16.6 16.7 15.8
ASH, LB/HR 8.9 8.7 8.1
H2SO4 MIST, LB/IHA 14.1 3.7 12.8
CQ2, PPMVD STE53 56431 56099
CO2. LB/HR 200308 272545 254472
CPACITY, % < =20 <=20 <=0
NQTES:

1. Tha not power cutput is the power at the genetator tarminals minus
turbine mudilary kaads.

2. The fusl camposition for distillate ofl ls per customer's specification.

3. Exhauct anergy I raforenced to 400 degroees Rankina.

4. Partloade are achivad by modutating lgvs.

5. Powsr output at 27 deg. F iz imHiaed 10 172 MW,




{ RECEIVED 8@8/26 16:15 1992 AT 9043324189 PAGE 1@ (PRINTED PAGE 1Q@) 1]

SENT BY:DESTEC ENGINEERING ; 8-26-92 ; 13:54 7137354092~ 9043324189 1810
AG-19-1992 11:11 FROM  WESTINGHIUSE TO 86264565 .10
. DESTEC ENGINEERING - TYGER BAY PROJECT U1 -y

DRY LOW NOx COMBUSTOR Rov, 2

EXPECTED 501F COMBUSTION TURBINE. PERFORMANCE AND EMISSIONS 8/19/92

SITE CONDITIONS:
PUEL TYPE OofL olL olL
LOAD LEVEL 0% 70% T0%
FUFL HEATING VALUE. BTUAB LHY 18450 18450 13450
RUEL HEATING VALUE, BTUAB HHV 19600 19600 19680
AMBIENT TEMPERATURE. F 7 72 o7
RELATIVE HUMIDITY 40 75 43
BAROMETRIC PRESSURE, PSIA 14.61% 14.615 14.515
INLET PRESSURE LOSS, IN-WATER 23 23 22
BEHAUST PRESSURE LOSS, IN-WATER 72 0.4 5.9
INJECTION FLUID STEAM STEAM STEAM
INJECTION RATIO, LBAB 1.5 1.5 5
GENERATOR POWER FACTOR 085 Q.85 Q.85
GENERATOR HYDHOGEN PRESSURE, PSIA A0 30 a0
GENERATOR FRAME (97 X 114)

COMBUSTION TURBINE PERFORMANCE:

NET POWER OUTPUT, KW 133020 113400 102810
HEAT RATE. BTU/MWH LMV 770 10310 10680
HEAT RATE, BTU/MKWH HHV 10420 10990 11390
EXHAUST FLOW, LB/HR 2934960 2757580 2GB2160
EHAUST TEMPERATURE, F 1130 1130 1120
FUEL FLOW, LE/HR 70440 63370 59510
INJECTION RATE, LEVHR 105660 95060 B9Z70
ALNGUARY LOAD, KW 800 600 600
HEAT INPUT, MMBTUMA (LHV) 1300 1169 1058
HEAT INPUT, MMBTU/HAR (HHY) 1306 1247 171
EMHALST ENERGY, MMBTUMA o044 8559 628.0

EHAUST GAS COMPOSITION (BY PCT VOL):

OXYGEN 12.00 1247 1228
CARBON DIOXIDE 4.1 447 453
WATER 10.483 11.38 12.09
NITROGEN 7166 70.63 70.23
ARGON . 0.0 0.88 0.88
MOLECUILAR WEIGHT : 20.34 20.1% 8,12
EMISSIONS
N, PFMVD @ 15% 02 42 42 42
NOx, LBHR 229 x5 1893
CO, PFFMVD 50 50 50
CO, LB/HR 134 125 120 "-\
S02, PPMVD 12 12 12
S0O2, LBHR 73 65 61
TOTAL UHC, PPMVD 20 0 x
TOTAL UHC, LBYHR 31 29 7
VOG, PPMVD 10 10 1Q
VOC. LBHR 15 14 14
PARTICULATES (PM1Q/TSP). LAYHR (TOTAL) 326 300 285
80OT, LBHA 13.9 134 127
ASH, LB/HR 7.9 6.5 6.1
H2Z504 MIST, LB/HR 114 103 9.7
CC2, PPMVYD 56460 54374 53041
oz, LBHR 230464 206946 184260
OPACITY, % <=20 <=20 <=20
NOTES:

1, The net power output & the powear at the ganerator temmingls minus
turbing suxdliary loads,

2. The fuel composition for distifiate oil & per customar's gpecification.

3. Exhaust energy s refarenced 10 400 degreas Rankine.

4. Part ads s achieved by modulating igvs.




ATTACHMENT 2

FLORIDA GAS TRANSMISSION
NATURAL GAS SAMPLE ANALYSES




o
-

-
~UATE: Q4/28/92

TIME: 11:22
ANALYZER#: 1
COMF NAME COMP CODE
HEXANE + 131
PROFANE 132
I-BEUTANE 133
N-BUTANE 154
IPENTANE 155
NPENTANE 138
NTTRNGFN 1a?
METHANE 158
co2 159
ETHANE 1840
TOTALS

SNALYSIS

ANALYSIS TIME:
CYCLE TIME:

MODE :

MOLE

0.022
0.162

%

78922.15~-6
7528.58~6
4220.48~6
4Q62,01-5

0.418
96.588
0.804
1.982

100.000

45

STREAM SEQUENCE:

X @ 14,730 F31A DRY & UNCORRECTED FOR COMPRESSIBRILITY

xx

@ 14.730 & &0 DEG. F

COMPFRESSIRILITY FACTOR (1/2)

DRY R.T.U., @
SAT B.T.U. @

REAL SFECIFIC GRAVITY
UNNORMALIZED TOTAL

ACTIVE ALARMS

NONE

—> nﬂﬂt-sudﬂu:mChsjfﬁa&piﬁﬁ 66‘4V%4F

.8

-

'.'-i
R S

Cfd“”?/’?\
/47;¢15%,/2L:r93 S

SO G

60 STREAMit: 2
RUN CYCLE START TIME:
GAL/MCF XX B.T.U.X%x
Q.Q094 1.13
G.0446 4.08
0.0026 Q.26
0.0024 Q.25
Q.0015 Q.17
Q.00135 Q.16
Q.0000 Q.Q0
0. 000V Q7778
0.0000 Q.00
0.5302 33.15
0.5923 1018.97
= Q021
= 1021.1
= 1003.3
= Q.3744
= 99.8&6

14,730 PSIA & &0 DEG. F CORRECTED FOR (1/Z)
14730 FPSIA & 60 DEG. F CORRECTED FOR (1/2)

L0553

T

12
1l:1s8
SF. GR.

0.0QC
.00z
0.00¢C
0.00¢
Q.0cC
0.00¢
0.004
2.5045 0. 63¢
0.012
Q.02¢

0.57¢



DATE: 05/03/792

TIME:

11:25

PANALYZERE AT L 7L

COMFP NAME COMF CODE

HEXANE +
FPROPANE
I-BUTANE
N-BUTANE
IPENTANE
NPENTANE
NITROGEN
ME THANE
coz2
ETHANE

TOTALS

X @ 14.730 PSIA DRY & UNCORRECTED FOR COMFRESSIBILITY

151
132
133
154
155
158
137
108
159
1460

X% @ 14.730 & &0 DEG. F

ANALYSIS TIME:
CYCLE TIME:
MODE :

MOLE %

0.024
Q.172
94%.88-6
7610.2%-6
3393.25-6
2694.31-6
0.348
?6£.786
0.7246
1.219

100 .Q00

COMPRESSIEILITY FACTOR (1/7)

DRY B.T.U. @
SAT B.T.U. @

REAL SFECIFIC GRAVITY
UNNORMAL IZED TOTAL

ACTIVE ALARMS

NONE

R ~ -,
b b lr‘(: P

')

e,
oo ot -

.

Ao

ANALYSIS

ZAS
360
RUN

‘GAL/MCF ¥ %

0.0104
©.0474
0.0033
0.0024
0.0012
0.0010
0.0000
0.0000
0.0000
0.3134

0.579

Ul

14,730 PSIA & &0 DEG. F CORRECTED FOR (1/2)

14.730 PSIA & &0 DEG. F CORRECTED FOR (1/Z)
IR I N
& O FrI M _
Jovl & SP.5539
A .0.593%

Torr SuFR9.20 f‘*“fcr?-t H«,.S _Jz£ Cfees

9

STREAM SEQUENCE :
STREG

CYCLE START TIME:

Sereme 21

it v drgay v

B‘T‘U‘*

OO pH
RN
AN b

Q.14
0.11
0.00

79.77
Q.00

34.04

10

e inou

20.22

1.0021
1022.4
1004.6
0.3782
79.80

11:1%9

SF. GR.

Q.00
€, 00;
Q. Q0
Q.00
Q.00
G.00
Q.00
Q, 33¢
Q.01
Q.01

0.574



DATE: QS
TIME:

12/92
12:17

ANALYZER#:

COMP NAME COMP CODE

HEXANE +
PROPANE
I-EUTANE
N-BUTANE
IPENTANE
NPENTANE
NITROGEN
METHANE
coz2
ETHANE

TOTALS

15%
152
153
154
159
136
157
158
159
160

1

ANALYSIS

ANALYSIS TIME:
CYCLE TIME:
MODE :

MOLE %

Q.021
0.177
0.014
0.012
9825.91-6
J664,47-6
0.3989
96,669
0.748
1.952

100.000

Z45
60
RUN

GAL/MCF X%

Q.0090
- 0.0487
0.0043
0.003%9
Q.0021
Q.0013
Q.000¢
0.0000
00,0000
0.3522%

Q.35%18

¥ @ 14.730 PSIA DRY & UNCORRECTED FOR COMPRESSIBILITY

¥ @ 14,730 & &0 DEG. F

COMPRESSIBILITY FACTOR (1/7)

DRY B.T.

U. @ 14.730 PSIA & &0 DEG.
SAT BH.T.U. @ 14.730 PSIA & 40 DEG.
REAL SPECIFIC GRAVITY

UNNORMAL.IZED TOTAL

ACTIVE AL

NONE

ARMS'

—> T‘E@:ﬁﬁuﬂﬁd&é&& Gﬁf

MM

-

c:c7mnzr7

F CORRECTED FOR (1/Z)
F CORRECTED FOR (1i/2)

/M799/éﬁ/<9 £93

Lo4L G

e tim

2
05338

&ﬂr“HEYCBmC'37bq=

E

?

10

nmaounn

STREAM SEQUENCE:
STREAM:
CYCLE START TIME:

-~

e

LToU. %

L.06
4.4686
Q.45
Q.41
Q.23
0.15
0.00
78.5%9
©.00
34.562

19.95

1. 0021
0&--‘- .
1004.3
0.5760
99 .62

2:11

SF. GR.*

C.QQ07
0.0027
0.Q003
0.0QQ3
0.0C01
0.0001
0.0038
0,535%
0.0114
Q0.0203

0.3750



DATE: 05/1?/92 ANALYSIS TIME: 345 STREAM SEQUENCE
TIME :02 CYCLE TIME 360 SYREARE T2 7
STy o = RUN CYCLE START TIME:

ANanzsaﬁgld oo B MODE E RT TIME:
COMF NAME COMF CODE MOLE % GAL/MCFxx E.T.U. X%
HEXANE + 151 ' 0.024 0.0105 1.24
PROPANE 152 0.189 0,0521 4,77
I-BUTANE 183 0.015 0.0048 0.47
N~BUTANE 154 0.012 0.0038 Q.39
IPENTANE 135 4932.21-6 0.0018 0.20
NFENTANE 136 3461.10-6 0.0013 Q.14
NITROGEN 157 0.405 0.0000 0.00
METHANE 158 94.508 Q.0000 976.92
coz 159 0.725 0.0000 0.00
ETHANE 160 2.117 0.5662 37.54
TOTALS 100.000 0.5404 1021 .68

x @ 14.730 PSIA DRY & UNCORRECTED FOR COMFRESSIEILITY
X% @ 14.730 & 60 DEG. F

CDMFRESSIBILITY FACTOR (1/2) 1.0021

DRY EB.T.U.

@

SAT B.T.U. @

REAL. SFPECIFIC GRAVITY
UNNORMALIZED TOTAL

ACTIVE ALARMS

NONE

>

ANALYSIS

14.730 FSIA & &0 DEG. F CORRECTED FOR (1/Z) = 1023.8
14.730 PSIA & &0 DEG. F CORRECTED FOR (1/Z) = 1Q06.0
= 0.5768
= 99.83

FLORIDA GAS TRANSMISSION €O,

BELOKER LAB- £ I

STANDARO GAS /& #. f/afb 37
CERTIFIED YALUE BTU_/9%4 9 Goe.. 0.S939
“TOTAL SULFUR @.39 GRICCF  KiSgos7s3/cor
HO__/e/  wiMMCF BY 750 27

12:36

SP. GR.3

G.0QQ8
¢.0029
Q.0003
G.QQQ%
0.000Q]

Q.0001
G.Q039

0.3345
0.0110
0.0220

0.3758



ATTACHMENT 3

PROCESS FLOW DIAGRAMS
FOR THE COMBUSTION TURBINE
FIRING NATURAL GAS AND OIL
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Florida Department of Environmental Regulation
Twin Towers Office Bidg. ® 2600 Blair Swone Road @ Tallahassee, Florida 32399-2400

Lawton Chiles, Governor Garol M. Browner, Sccretary

June 22, 1992

Mrs. Chris Shaver, Chief

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

Denver, Colorado 80225

Dear Mrs. Shaver:

RE: Central Florida Power Limited Partnership
206 MW Cogeneration Facility
Polk County, PSD-FL-190

The Department has received the above referenced PSD
application. Please review this package for completeness and
forward your comments to the Bureau of Air Regulation by July 10,
1992. The Bureau’s FAX number is (904)922-6579.

If you have any guestions, please call Mirza Baig or Cleve
Holladay at (904)488-1344 or write to me at the above address.

Sincerely, :
\/OZZZM(A%/ ,ﬁ, /W%?fﬁ/
e, H. Fancy, P.E.
' Chief
Bureau of Air Regulation

CHF /pa

Enclosures

ﬁoc:ﬁ‘ Paper

Fromed atth Loy Resnd b




Florida Department of Environmental Regulation
Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Sccretary

June 22, 1992

Ms. Jewell A. Harper, Chief
Air Enforcement Branch

U.S. EPA, Region IV

345 Courtland Street, N.E.
Atlanta, Georgia 30308

Dear Ms. Harper:

RE: Central Florida Power Limited Partnership
206 MW Cogeneration Facility
Polk County, PSD-FL-190

The Department has received the above referenced PSD
application package. Please review this package and forward your
comments to the Department’s Bureau of Air Regulation by July 10,
1992. The Bureau’s FAX number is (904)922-6979.

If you have any questions, please contact Mirza Baig or
Cleve Holladay at (904)488-1344 or write to me at the above

address.

Sincerely,

- = .
\[pﬂ[a A ﬁ %{dmw/
‘7?“é. H. Fancy, P.E.

Chief

Bureau of Air Regulation
CHF /pa
Enclosures

W"ﬁ, Paper

Priniad with Soy B tnki



f 4
Eepsrec
| RE CEV Esaameds

PO. BOX 4411

- 1932 HOUSTON. TEXAS 772104411
June 23, 1992 JUNZD (713) 974-8200

Division of AT

Resources Management

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: Central Florida Power Limited Partnership

Dear Clair:

Please find enclosed a copy of the "Letter of Authorization" which was not included in
our permit application and prevention of significant deterioration analysis for a 206-MW

cogeneration facility. The application was submitted on June 12, 1992.

I will be contacting you in a week to review the initial comments your staff may have.
In the meantime, please call if you have any questions.

Sincerely,

RO Clada

Robert S. Chatham, P.E.
Senior Environmental Engineer

RSC:tk
cc:  Kennard F. Kosky, KBN
Barry Andrews, FDER

Mirza Baig, FDER
File

A SUBSIDIARY OF DESTEC ENERGY, INC.



BdzpesTeC

ENGINEERING

DESTEC ENGINEERING, INC,

2500 CITYWEST BLVD., SUITE 1760
PO. BOX 4411

HOUSTON, TEXAS 77210-4411
(713) 974-8200

June 12, 1992

TO WHOM IT MAY CONCERN:
Subject: Letter of Authorization

Please be advised that Robert I. Taylor, Project Manager, is authorized to represent
Central Florida Power Limited Partnership in matters relating to necessary permits and
approvals required from federal, state, county, and local regulatory authorities in the
areas of air, water and land issues.

Sincerely,

Robert O. Rogers

President, Central Florida DGE Inc.
Managing General Partner of

Central Florida Power Limited Partnership

tk

A SUBSIDIARY QF DESTEC ENERGY, INC.
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Florida Department of Environmental Regulation
Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Fiorida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Secretary

July 14, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Robert I. Taylor, Project Manager
Central Florida Power, L.P.

2500 City West Blvd., Suite 150
Houston, Texas 77042

Dear Mr. Taylor:

On June 15, 1992, the Department received a PSD permit appllcatlon
to construct a 206 MW cogeneration power plant at the U.S.
Agri-Chemicals Complex near Ft. Meade, Florida and deemed it
incomplete. Please provide the following information:

1. Section 1-1 states the electrical output of the cogeneration
facility is 206 MW. The gas turbine (GT) is rated at 147 MW
and the duct burner is rated at 74 MW giving a total of 221 MW.
What is the maximum electrical output you would like to be
permitted for this facility?

2. According to Section 1-1, two types of advanced GTs are being
considered for this project. The Department must know the
exact type of gas turbine you propose to install so that a BACT
determination can be made. Accordingly, please submit detailed
information of the unit selected. We will also need any
available stack test data for that unit.

3. What is the maximum sulfur content of the natural gas you
propose to burn? Provide a copy of any sulfur content
guarantee that you may have from the supplier.

4. Submit an updated process flow diagram showing steam turbine
and volumetric air flow rates.

5. 1In Section 4-12, Table 4-2, the emissions (25 ppmvd) for
advance GT with dry low-NOy technology appears to be incorrect.
Also Table 4-2 should state the turbine size on which these
figures are based.

6. Submit all emission calculations and not just an example
calculation. These emission calculations shall be based on the
seaocted turbine for this project.
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7. What is the expected maximum ambient concentrations for the
métals emitted?

8. Please provide an air gquality related analysis (AQRV) of the
1mpact this project will have on the Chassahowitzka National
W1lderness Area (CNWA} for the pollutant NO;. The AQRV
analy51s includes impacts to soil, vegetation, and wild life.
Thls analysis also includes an assessment of impacts to the
aquatlc environment. Since the modeling information already
prov1ded with this application shows that the predicted NO;
1mpact at the CNWA Class I area is less than the National Park
Serv1ce (NPS) recommended significance level, the NPS has
verbally stated that only a literature review is needed in
order to comply with the AQRV analy51s reguirement.

9., Section 4.3.1.2, page 4-10, states that "While the increased
firing temperature increases the thermal NO,, generated, this

NOx increase 1is controlled through combustion design." How
mgch additional thermal NOy generated is due to higher
temperature?

10. On page 4-3, the estimated cost of SCR is reported to be about
57400 per ton of NOy removed and it exceeds $10,000 per ton of
pgllutant removed when the net emissions of all pollutants
(exclusive of CO3) are considered. Provide us with the names
and addresses of all manufacturers that were contacted while
developlng capital and annualized cost estimates for this
project.

The proce551ng of your application will continue upon receipt of
the above requested information. If you have any guestions, please
contact Mr. Mirza P. Baig at (904) 488-1344.

Sincerely,

n /Q,M_

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

l
CHF/MB/plm

cc: Bill Thomas, SWD
Ken Kosky, P E., KBN Eng.
Robert Chatham, Destec Eng.
Jewell Harper, EPA, Atlanta
Chris Shaver, NPS
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(713) 974-8200

AP'S UgOXO #07‘945502\330{

Mr. Preston Lewis

Bureau of Air Regulations

Florida Department of Environmental Regulations
2600 Blairstone Road

Tallahassee, FL - 32399-2400

Subject: Central Florida Cogeneration Plant
Fort Meade, Polk County

Preliminary Information and Pre-Application Meeting

Dear Mr, Lewis;

The Central Florida Power Limited Partnership is planning a 210 MWe (nominal) cogeneration
projec@the U.S. Agri Chemicals Complex near Ft. Meade, Florida. The project will be
called the Central Florida Cogeneration Plant. Destec Energy, Inc. is one of the partners, and
is the developer of the project. Destec Operating Company will operate and maintain the
cogeneration plant under contract to the Partnership. All pollution-emitting activities, including
emission controls, will be under Destec control. Destec Engineering, Inc., an affiliate of Destec
Energy, is under contract to the limited partnership to perform engineering services for the
project, including air permitting.

The project will consist of one gas turbine (GT) electric generating unit, equipped with a duct
burner-fired heat recovery steam generator (HRSG). The GT/HRSG unit will be primarily fired
with natural gas, distillate oil will be used as the emergency backup fuel for the GT.

This letter presents a brief overview of the project, our preliminary analysis of the air emissions
due to the project, and our understanding of the air permitting requirements and air regulations
which apply to the project. We have concluded that a FDER construction permit will be
required, and that certain NSPS will apply. We have also concluded that a PSD permit will be
required for carbon monoxide (CO), nitrogen oxides (NO,), volatile organic compounds (VOC),
particulate matter (PM), and particulate matter less that 10 microns (PM-10).

We understand that PSD review will not apply for sulfur dioxide (SO,) and other PSD-regulated
pollutants, because the project will not cause significant emissions for these pollutants. We
further understand that Nonattainment New Source Review (NNSR) will not apply to the
project’s emissions, because the project is not located in a nonattainment area.

We look forward to meeting at the FDER on Tuesday, April 14, 1992 at 10:00 AM to discuss
the project and confirm the project’s permitting requirements, procedures, and timing. We are
especially interested in obtaining FDER input regarding BACT considerations for NO,, CO,
VOC, PM, PM-10 and the timing of air dispersion modeling submittals. Destec Engineering,

A SUBSIDIARY OF DESTEC ENERGY. INC.
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Inc. has engaged the services of KBN Engineering (KBN) to prepare the air permit applications.
Representatives of Destec, General Peat Resources and KBN will be present at the meeting.

Proj hedul

Contingent upon receipt of the necessary pre-construction approvals, construction of the
Cogeneration Plant is scheduled to be financed by December 1992, construction begin by June
1993, and be operational by January 1995.

Project Overview

Attachment 1 to this letter shows the general location of the project in Florida and Polk County.
Polk County is classified as "attainment” or “cannot be classified" for all criteria pollutants.

Attachment 2 shows the specific project location in the U.S. Agri Chemicals Complex near Ft.
Meade. The project will provide process steam to the U.S. Agri Chemicals complex. Electric
power will be supplied to the public utility grid.

Destec personnel will- operate and maintain the cogeneration plant under contract to the
Partnership. The cogeneration plant manager will be a Destec employee. The plant will be
owned by the limited partnership. An affiliate of Destec Energy, Inc., General Peat Resources
and EcoEnergy will have ownership interest in the partnership.

The project is evaluating different manufacturers of gas-fired turbines. The gas turbine unit will
have a nominal electrical output of about 150 MWe, a maximum heat input of about 1900
MMBtu/hr (HHV), and will be equipped with dry low NO, combustors. The gas turbine’s
exhaust will be routed to a duct burner-fired HRSG unit, normally unfired. The natural gas-
fired duct burner for the HRSG unit is expected to have a maximum heat input of about 125
MMBtu/hr (HHV). The steam from the HRSG unit will power a steam turbine electrical
generator, with a maximum output of about 74 MWe.

Approximately 40,000 Ib/hr of low pressure steam will be exported to the U.S. Agri Chemical
complex for use as thermal energy.

Electrical power will be sold to the public utility grid.

Project Emissions

By firing natural gas the gas turbine exhaust (entering the HRSG) will be limited to 25 ppmvd
NO,, at 15% oxygen, and 15 ppmvd CO. Advanced dry low NO, technology combustors and
other measures will be used to control the NO, emissions from the project’s gas turbine and duct
burner while firing natural gas. The duct burners will be only fired on natural gas. The duct
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burner NO, emissions will be about 0,10 1b/MMBtu.

When firing distillate oil, the gas turbine exhaust entering the HRSG will be limited to 42 ppmvd
NO, at 15% oxygen and 30 ppmvd CO. Steam or water injection will be utilized for NO,
control when firing distillate oil. The annual distillate oil usage is anticipated to be
approximately 350 hours per year.

The planned permit application will present calculations of maximum hourly and annual emission
rates for all regulated pollutants for each emitting unit. For purposes of evaluating how PSD
regulations may apply to the project, Destec has performed preliminary, worst-case emissions
calculations of annual emissions. These calculations are summarized and discussed below.

Destec may present slightly different calculated emissions in the planned permit application,
based on operational limitations that may be proposed to FDER as part of the requested permit,

In the preliminary, worst-case emissions calculations the single GT/HRSG is assumed to operate
at maximum rated heat input, year-round. This calculational basis considerably over estimates
the emissions that will actually occur, since (1) the gas turbine will at times be operated at less
than maximum capacity and (2) the duct burner in the HRSG will not normally be operated.
The following table summarizes the preliminary, worst-case emissions calculations and compares
the calculated emissions to the PSD significance levels:

Worst Case PSD
Project Emissions Significance Level
(T/yr) (T/yr)
Carbon monoxide (CO) 324 100
Nitrogen oxides (NO,) 750 40
Sulfur dioxide (SO,) 39 40
Particulate matter 48 25/15
(PM)* and PM-10
Il Volatile organic compounds 58 40
(VOC)
Non-criteria PSD regulated None or Negligible Project emissions will be
pollutants insignificant

* The permit application will conservatively assume that PM will consist 100% of PM-10.




Applicability of PSD and NNSR Review

Destec’s understanding of the PSD regulations is that the planned Cogeneration Plant is not one
of the 28 source types, therefore, the criterion of "major source" is 250 T/yr of any regulated
pollutant. On that basis, and based on the preliminary emissions calculations summarized above,
the cogeneration plant will be a major stationary source, since the plant will emit 250 T/yr or
more CO and NO,. Destec understands, therefore, that PSD is applicable to all PSD-regulated
pollutants which the plant will emit in significant amounts. Destec further understands that,
because the cogeneration plant will be a new "stationary source" under separate control from the
U.S. Agri Chemical complex, netting of contemporaneous increases and decreases is not
applicable. Therefore, Destec has concluded that PSD will apply to all pollutants for which
significant emissions will occur from the new cogeneration plant. As shown on the table in the
preceding section, the plant will be significant for CO, NO,, VOC, PM and PM-10. Therefore,
we understand that PSD review will apply to the project for CO, NQ,. VOC, PM and PM-10.

The plant will have insignificant emissions of SO,, lead, and non-criteria PSD regulated
pollutants. Therefore, we understand that the project will not be subject to PSD review for SO,
lead, and non-criteria PSD-regulated pollutants. Also, we understand that the project will not
be subject to NNSR review.

Applicability of NSPS Regulations

Based upon the preliminary project plans, we understand that the Cogeneration Plant will be
subject to some of the New Source Performance Standards contained in:

o 40 CFR 60 Subpart GG:  Stationary Gas Turbines
L 40 CFR 60 Subpart Db: Industrial - Commercial - Institutional Steam
Generating Units

In addition, the project’s duct burner-fired HRSG unit does not appear to not be subject to
Subpart D or Da since the duct burners’ maximum heat input capacity of 125 MMBtu/hr does
not exceed the applicability level of 250 MMBtu/hr.

Regarding the NSPS for a gas turbine in 40 CFR 60 Subpart GG, the turbines will be subject
to the Subpart GG limits for sulfur dioxide, which require that the exhaust gases do not exceed
150 ppmv SO, (at 15% O,, dry basis) and that the fuel does not contain more than 0.8 percent
sulfur by weight. The turbine and fuels will easily comply with these limits. We understand
that the cogeneration plant will be required to periodically monitor and report fuel sulfur content
in accordance with the Subpart GG NSPS.

Regarding the NSPS for steam generating units in 40 CFR 60 Subpart Db., the project’s duct
burner-fired HRSG unit will be subject to the NSPS, because the maximum fuel firing rate
(about 125 MMBtu/hr/duct burner (HHV)) is greater that the NSPS applicability threshold of
29 MWe (100 MMBtu/hr). The Subpart Db NSPS requires that affected duct burners meet a
NO, emission limit of 0.2 Ib/MMBtu heat input, which is applicable to firing natural gas in duct
burners of combined cycle systems (see 40 CFR 60.44b(e)). The planned duct burners will have
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no difficulty in meeting the NSPS. The duct burners will be fired only on natural gas.

CQ BACT Considerations

The gas turbines dry low NO, combustors are guaranteed to limit CO to 15 ppmvd, natural gas,
and limit CO to 30 ppmvd, firing distillate oil and injecting steam or water. At the CQ emission
rates which correspond to this low concentration, the ambient CO impacts of the project are
expected to be negligible (i.e., well below FDER and EPA significance thresholds). Given the
low CO emissions and negligible impacts, we currently anticipate proposing the low NO,
controls as BACT for CO. We would like to obtain FDER input prior to preparing our BACT
analysis and permit applications.

ntents of Air Permit Applications
We plan to submit two separate permit application documents for the Cogeneration Plant:

L FDER construction permit application
. PSD application

Destec Engineering and KBN are now beginning to assemble the information and perform the
analysis to be included in the permit applications.

The FDER permit application is expected to include the following information:

L Completed FDER permit application forms

] Certifications (i.e. professional engineers certification)

° Description of the project and the process, with an area map, plot plant and
process flow diagram. Emphasis will be placed on sources of emissions and
emission control measures,

o BACT analysis for CO, NO,, SO,, PM, PM-10 and VOC

. Description of applicable air regulatory requirements

. Appendicized emission rate calculations, along with the inputs and assumptions
used.

. Dispersion modeling analysis in accordance with protocols agreed upon with
FDER.

The PSD permit application will include much of the same information included in the state
application, except that the PSD BACT analysis and any dispersion modeling analysis will
address only CO, NO,, PM, VOC, and PM-10. The PSD application’s BACT analysis for NO,
and CO will be quite brief, because we understand that our planned BACT measures for NO,
and CO represent the "top" level of BACT, consistent with current FDER and EPA policies.
The PSD application’s BACT analysis for PM and PM-10 is also expected to be quite brief,
because we are aware of no control techniques (aside from modern design and good combustion
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practices) for PM/PM-10 emissions from gas-fired/oil-fired gas turbines and gas-fired duct
burners.

With respect to dispersion modeling, we currently anticipate submitting modeling analysis when
the permit applications are submitted to FDER. We anticipate that a separate modeling protocol
meeting with FDER modelers will be required to confirm specific procedures prior to
performing the modeling.

We look forward to meeting with you on April 14th to confirm the air permitting requirements
and timing for the project. In the interim, if there are any questions regarding the project or this
letter, please call me at (713) 735-4087.

Sincerely,
DESTEC ENGINEERING, INC.

TRt Clrothanma

Robert S. Chatham
Environmental Engineer



Mr. Preston Lewis
April 9, 1992

Page 7

cC:

Attachments:

Mr. J. W. Kenny, General Peat Resources
Mr. Ken Kosky, KBN

1 - Project Location in Florida and Polk County
2 - Project Location within U.S. Agri Chemicals Complex
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WAIVER OF 90 DAY TImME LIMIT T
UNDER SECTIONS 120.60(2) and 403.0876, FLORIDA STATUTES

License (Permit, Certificatioen)} application nNo. AU 53-214903
PSD-FL-190

Applicant's Name: Central Florlda Power, L.P.

Tiger Bay Cogeneration Plang

With regard to the above referenced application, the applicant
hereby with full knowledge and understanding o0f applicant's
rights under Sections 120.60(2) and 402.0876, Florida Statutes,
waives the right to have the application approved or denied by
the State of Florida Department of Environmental Regulation
within the 90 day time period prescribed by law. Said waiver is
made freely and wvoluntarily by the applicant, with full
knowledge, and without any pressure or coercion by anyone
employed Dby the State of Florida Department of Environmental
Regulation,

This waiver shall -expire on the- 15cth day of January 1993

The undersigned 1is authorized to make this waiver on behalf of

the applicant. 4222;;7 _
Signature /////’

Robert I. Taylor, Project Manager
Mame (Please Type or Print)

Revised April, 1990

R T T B I A [T Y R S (YA HG.OIL-P.OQ
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