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T;éf  Department of
oRbA L Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road Virginia B. Wetherell
Tallahassee, Fiorida 32399-2400 Secretary

Lawton Chiles
Governor

June 27, 1995

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. Tom Hess

Energy Systems
Air Products and Chemicals, Inc.

7201 Hamilton Boulevard
Allentown, Pennsylvania 18195-1501

RE: Orlando CoGen L.P.
AC48-206720

Dear Mr. Hess:

The Bureau of Air Regulation received your February 10 request to
amend the above referenced permit. Before we can begin
processing your request, we will need a $250 processing fee
pursuant to Rule 62-4.050(4)(q)5., F.A.C. If you have any
guestions, please call Patty Adams at (904)488-1344.

' Sincerely,
~  ida B Gdane |
j%”@. H. Fancy, P.E.

/ Chief
Bureau of Air Regulation

CHF /pa

cc: Martin Costello

“Brotect, Comserve gna Manase Floridss Environment ane Naiural Resources

FPrinted on recycled paper.
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PROFESSIONAL ASSOCIATION

ATTORNEYS AND COUNSELORS
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Bureau of
Kenneth Plante, Esquire Air Regulation
Office of General Counsel
Department of Environmental Protection
2600 Blair Stone Road, Room 654

Tallahassee, FL 32399-2400

Re:  Orlando CoGen (1), Inc.
- Construction Permit No. AC48-206720, PSD-FL-184
: Permit Amendment and Notice of Intent to Deny Requested Permit Revision
Orlando Central Park, Orange County, Florida
OGC Case No.: 94-2845

Dear Mr. Plante:

On August 18, 1994, Orlando CoGen (I), Inc., received the above-referenced notice of
Intent to Deny a requested permit revision for its cogeneration facility located in Orange County,
Florida. The Intent to Deny was issued by Howard L. Rhodes, Director of the Division of Air
Resources Management, Department of Environmental Protection, on August 16, 1994,
Subsequently, a Permit Amendment was issued by Mr. Rhodes on February 9, 1995, and
received by Orlando CoGen, (I), Inc., on February 15, 1995. Pursuant to Section 120.57,
Florida Statutes; Rule 62-103, Florida Admlmstratlve Code; and Orders of the Department dated
September 21, 1994, November 7, 1994, and December 28, 1994, Orlando CoGen (I), Inc., has
until February 28, 1995, to file a petition for admln_lstratlve proceedings regarding the Intent to
Deny and until March 1, 1995, regarding the Permit Amendment.

On behalf of Orlando CoGen (I), Inc., I hereby request, pursuant to Rule 62-103.070,
F.A.C., an extension to and including May 1, 1995, in which to file a petition for administrative
proceedings regarding the Permit Amendment and the Intent to Deny. As good cause for
granting the request for extension of time for filing, Orlando CoGen (I), Inc., states the
following:



Kenneth Plante, Esquire
February 22, 1995
Page 2

1. .. Representatives of Orlando CoGen (I), Inc., have conferred and corresponded with
the appropriate representatives of the Department’s Bureau of Air Regulation regarding the
Intent to Deny and the Permit Amendment in an effort to reach a mutually acceptable resolution
of the requested permit revision. Much progress has been made through issuance of the permit
amendment; a few issues remain, however. Orlando CoGen (I), Inc., will continue to work with
the Department in-an effort to resolve.these few remaining issues.

, 2. This request is filed simply as a protective measure to avoid waiver of Orlando

CoGen (I), Inc.’s right to challenge the Intent to Deny and the Permit Amendment. Grant of
this request will not prejudice either party, but will further their mutual interest and likely avoid
the need to initiate formal administrative proceedings.

3. 1 hereby certify that I have attempted without success to contact Douglas Beason
of the Department’s Office of General Counsel regarding this request to determine whether he
would have an objection.

Accordingly, I hereby request that you formally extend the time for filing a petition for
administrative proceedings regarding to the Department’s Notice of Intent to Deny and the
Permit Amendment for Air Construction Permit No. AC48-206720 and PSD-FL-184, to and
including May 1, 1995.

Sincerely,

7Y

Angela R. Morrison

cc: Clair H. Fancy, P.E., Chief, BAR, DEP
Douglas Beason, Esquire, OGC, DEP
Ken Kosky, KBN
Tom Hess, Air Products and Chemicals, Inc.
Mark Novotnak, Orlando CoGen (I), Inc.

ce. Dyed i f



Air Products and Chemicals, Inc.
7201 Hamilton Boulevard ’ A’ I‘

Allentown, PA 18195-1501 PRODUCTS =

Telephone (610) 481-4911
Telex: 847416

10 February 1995

Mr. Bruce Mitchell

Flonda Department of Environmental Protection R E C E , \/ E D
Air Resources Management FEB

Twin Tours Office Building ED 13 1495

2600 Blair Stone Road :

Tallahassee, FL 32399-2400 . Bureay of

| Alr Regulation
Subject: Orlando CoGen L.P. (AC48-206720) - particulate matter testing

Dear Mr. Mitchell:

As you requested yesterday in our telephone conversation, I am sending copies of two emission test reports
for our Orlando CoGen plant (2-8 September 1994, and 2-3 November 1994 — both in one binder). The
data from both reports are summarized in the attached table, which I had previously sent to you. Because
one of the September particulate test runs yielded unlikely' results, the entire particulate test series was
repeated in November.

Tests for NOx and CO were conducted simultaneously using the test ports at the inlet of the heat recovery
steam generator, i.e., after the turbine exhaust but ahead of the duct bumners, and at the stack (please see
the process schematic diagram). However, tests for particulate emissions could only be conducted at the
heat recovery steam generator (HRSG) stack. Simultaneous testing for particulate matter at the HRSG inlet
and at the stack is not possible since isokinetic sampling conditions do not exist anywhere prior to the duct
burners.

Sketch A shows an elevation of the HRSG at the point of turbine exhaust. Approximately six feet
downstream of the turbine exhaust is the leading edge of the first of two inclined flow diffusers which
extend vertically about three fourths of the height of the HRSG. Approximately two feet downstream of the
second set of flow diffusers are the duct burners. As can be seen from the sketch, there is no unobstructed
point to insert test probes between the turbine exhaust and the duct burners with the exception of the six
feet immediately downstream of the turbine exhaust. This location is only suitable for gas concentration
measurements since the required isokinetic sampling conditions for particulate are not present due to the
swirling flow of the turbine exhaust. Further, no location upstream of the duct burners meets the minimum
requirement of Method 1 that the sampling point be located at least two diameters downstream of the last
“flow disturbance,” the turbine exhaust into the HRSG. In fact, the only point in the plant where isokinetic
sampling is physically possible is the boiler stack. This plant design is consistent will all similar units in the
US.

! Particulate run 3, 9/2/94, in Table 2 of the test report yielded 0.0176 Ibs/MMBtuy;y while the two prior runs were
respectively: 0.0059 and 0.0051 1bs/MMBtugyy (878 MMBtwhrnyy turbine and 126 MMBtu/hryyy duct burners).
Also, while firing only the combustion turbine at 878 MMBtwhrimy, the average of three PM tests was 0.0049
Tbs/MMBtuyy Because 5 of 6 test runs indicated PM emissions in the range of 0.0035 to 0.0072 Ibs/MMBtugy,
the one value at 0.0176 1bs/MMBtugyy was suspect. Consequently three additional particulate test runs were
conducted on 11/2-3/1994 (Table 1) which yielded an average of 0.0082 Ibs/MMBtuyy at full combustion turbine
and duct burner firing.



Orlando CoGen L.P. 2

Based on the way the BACT determination for PM/PM,, was made, we do not believe there is any explicit
permit condition or regulation that requires simultaneous testing for particulate. BACT for PM was
determined to be good combustion of clean fuels, namely natural gas, the only fuel used at the facility. The
emission standard was determined for both the combustion turbine and the duct burmners to be 0.01 |
Ibs/MMBtuLyv. Moreover, the duct burners cannot be operated independently of the combustion turbine.
The 0.01 Ib/MMBtu, ;v standard was then simply multiplied by the maximum heat input to each device to
come up with separate emission limits for each device in units of pounds/hour (9 Ibs/hr for the combustion
turbine and 1.2 Tbs/hr for the duct bumers). Thus, the proposed emission rate for PM/PM, treated the
entire combustion process (duct burners and combustion turbine) as a single process. In fact, for ongoing
compliance with particulate limits, an opacity standard is established by the permit. The Department
concurred with this approval in its final BACT determination.

It must also be kept in mind that the duct burners cannot operate independently of the combustion turbine.
The duct bumers must be fired in series with the combustion turbine since the combustion turbine exhaust
provides the oxygen for combustion of natural gas in the duct burners. There is no other source of
combustion air for the duct bumers. The plant has only two operating modes: combustion turbine firing
alone, and combustion turbine firing with duct bumer firing. There is no possible way to operate the duct
burners without operation of the combustion turbine.

In interpreting the particulate test results for compliance determination, we believe that prorating the total
emissions of particulate? between the combustion turbine and duct burners based on heat input is
appropriate. This was the method by which the emission limits were established in the permit. We therefore
request that the permit special conditions be amended to incorporate the followmg

e = 30t e R T, S s o e T — iy - = v

1) require all particulate testing at the stack location

2) require that meeting a total particulate standard of 0.01 1bs/MMBtu 4y is equivalent to 0.01
Ibs/MMBtu; v - duct bumers and 0.01 1bs/MMBtu; v - combustion turbine.

3) require determination of compliance with the specific pound/hr emission limits by prorating the total
emissions, pounds/hr, between the combustion turbine and duct burners based on the heat input to each
device as observed during the tests.

I hope this additional information will be of help. Please give me a call at 610 481-7620 if you have any
questions.

Very truly yours,

o ffesra—

Tom Hess
Energy Systems

2 Particulate tests are conducted at the stack of the HRSG with both the combustion turbine and the duct burners at
maximum firing.



Orlando CoGen
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Orlando CoGen L.P. 128.9 MW Gas-Fired Combined Cycle Power Plant — Summary of Emission Performance Tests (1994)

BACT Standard 9/2 Test Series, DB & CT 9/6 Test Series, CT only at full | 11/2-3 Test Series, DB & CT full
(emission limits) full firing (simultaneous testing) | firing (Part GG max. load test) | firing (simultaneous testing)
CT MMBtwhr 856.9 LHV (ISO day) 789 LHV (839 ISO), 880 HHV 795 LHV (842 I1SO), 887 HHV | 822 LHV, 910 HHV
DB MMBtu/hr 122 LHV 113 LHV, 126 HHV None 114 LHV, 126 HHV
CT NOx 15 ppmvd, 15% O, 14.4 ppmvd, 15% O, 11.8 ppmvd, 15% O,
(57.4 lbs/hr) (46.6 Ibs/hr)' RM 20 at CT exhaust (49.1 Ibs/hr)* RM 2 & 20 at stack
CT CO 10 ppmvd 0.33 ppmvd, 15.5% O, 0.42 ppmvd, 15.4% O,
(22.3 Ibs/hr) (0.71 1bs/hr)® RM 10 at CT exhaust (1.1 Ibs/hr) RM 2 & 10 at stack
CT PM/PM,, 0.01 1bs/MMBtu LHV .0.0077 1bs/MMBtu LHV s 0.00667 IbssyMMBtu LHV 0.0090 Ibs/MMBtu LHV®
(9.0 Ibs/hr) 7 """f (6.1 lbs/h )DRMS&Zatstack (5.2 1bs/hr)® RM 5 & 2 at stack (7.4 lbs/hr) RM 5 &2 at stack
DB NOx 0.1 IbssMMBtu LHV 0.0446 1bs/MMBtu LHV’ None
(12.2 lbs/hr) (5.0 1bs/hr)® gt 20 gt stack
DB CO 0.1 1bssMMBtu LHV 0.0107 Ibs/MMBtu LHV® None
(12.2 Ibs/hr) (1.2 1bs/hr)'™® g 10 stack
DB PM/PM;, 0.01 IbssMMBtu LHV 0.0077 lbs/MMBtu LHV None 0.0090 Ibs/MMBtu LHV®
(1.2 Ibs/hr) (0.87 Ibs/hr)* > RM 5 &2 at stack (1.0 1bs/hr) RM 5 & 2 at stack
VE 0% 0%

! Calculated from heat input to CT and NOX concentration of 0.0530 Ibs NOx/MMBtu HHV.
% Rate determined by NOX concentration (Method 20) and stack gas flow rate (Method 2).
3 Calculated from heat input to CT and CT CO concentration, 0.000807 Ibs/MMBtu HHV.

* Three particulate runs were conducted ted.at.the stack (i.e. downstream of the duct burners for total PM emissions — PM from duct burners plus the combustion turbine)
with these results: 7.68, 6.33, aml_Z_O .53 Ibs/hr/Because the last run appeared to be an outlier, the entire test series was repeated on 11/2-3. The values given in italics
ignore the third suspect run. The average particulate from the first two runs is prorated between the duct burner and combustion turbine based on their heat input.

> Reference Method 5 is specified in the permit, however it is not applicable to this source type nor is it physically possible to conduct a valid Method 5 test in the
immediate vicinity of a turbine exhaust.
® Average heat input during the particulate test runs was 787 MMBtu/hr LHV
¢ Total particulate (duct burners plus combustion turbine contributing) using Methods 5 and 2 was determined at the stack. The total particulate rate measured was 8.45
Ibs/hr (average of 7.58, 8.73, 9.03 Ibs/hr). Emissions from the combustion turbine and duct burners were prorated from the total measured rate using the heat input to
the duct burners and combustion turbine.

7 Calculated using Method 19, Epuct Bumen=Estsckt (C Theat input/DBheat input) (Estack-Enubine) = 0.05146 + (880/126)-(0.05146-0.05310) = 0.0400 Ibs/MMBtu HHV (0.0446

Ios/MMBtu LHV).

® Calculated using (7) Epuct pumer and duct burner heat input of 126 MMBtu/hr (LHV).
® Calculated using Method 19, Epuct Bumen™EstackH(C Theat input/DBheat input)*(Estack-Eturbine) = 0.0019 + (880/126)-(0.001946-0.0008) = 0.009600 lbs/MMBtu HHV (0.0107

Ibs/MMBtu LHV).

19 Calculated from heat input to DB and DB CO concentration from (9), 0.0096 IbssMMBtu LHV.
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Department of
Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

February 9, 1995
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John P. Jones
President

Orlando CoGen (I), Inc.
Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

Dear Mr. Jones:

RE: Request for Construction Permit Amendments
‘AC 48-206720(A) /PSD-FL-184 (A)

The Department has considered Mr. Kennard F. Kosky'’s request for
amendments of the construction permit, referenced above, as
outlined in the December 12, 1994 meeting with the Department.
Each request will be addressed and the Department’s response (R)
and any changes will follow:

o Specific condition 7.b.: Requested that EPA Method 17 be
allowed for testing for particulate matter (PM).

R: The request is acceptable and the following will be changed:
FROM: EPA Method 5 for PM.

TO: = EPA Method 5 or 17 for PM (ihitial only, unless opacity
>10%) .

o Specific Condition 8.: If EPA Method 17 is approved as a
testing option in Specific Condition 7.b., then the request is that
it also be included as a testing option in this condition.

R: The request is acceptable and the following will be changed:

FROM: EPA Method 5 must be used to determine the initial
compliance status of this unit. Thereafter, the opacity
emissions test may be used unless 10% opacity is exceeded.

TO: EPA Method 5 or 17 must be used to determine the initial
compliance status of this unit. Thereafter, the opacity
emissions test may be used unless 10% opacity is exceeded.

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

Printed on recycled paper.



Mr. John P. Jones

Letter Requesting Construction Permit Amendments
Orlando CoGen (I), Inc.: AC 48-206720(A) /PSD-FL-184(3)
February 9, 1995

Page 2 of 4

o Specific Condition 10.: Requested that the word "proposed",
referring to the NOy standard, be changed to "NSPS".

R: The request is acceptable and the following will be changed:
FROM:

During performance tests, to determine compliance with the proposed
NOy standard, measured NOyx emission at 15 percent oxygen shall be
adjusted to ISO ambient atmospheric conditions by the following
equation in accordance with 40 CFR 60.335(c) (1): :

NOy = (NOxo) (Pr/Po)0:5 el9(Hp=0-00633) (288°K/Tq)1-53

where: .
NOyx = Emission rate of NOy at 15 percent Oy and ISO standard
ambient conditions, volume percent.

NOyo = Observed NOy emission at 15 percent oxygen, ppmv.

Py = Reference combustor inlet absolute pressure at 101.3
kilopascals (1 atmosphere) ambient pressure, mm Hg.

Measured combustor. inlet absolute pressure at test ambient
pressure, mm Hg.

Hg = Observed humidity of ambient air at test, g H20/g air.

e = Transcendental constant (2 718).

Ta = Temperature of ambient air at test, °K.

Po

TO:

During performance tests, to determine compliance with the NSPS NOy
standard, the measured NOy emission at 15 percent oxygen shall be
adjusted to ISO ambient atmospheric conditions by the following
equation in accordance with 40 CFR 60.335(c) (1):

NOx = (NOxo) (Pr/Po)0-5 el9(Hp=0.00633) (288°K/Ta)1-53

where:
NOy = Emission rate of NOy at 15 percent O3 and IS0 standard
ambient condltlons, volume percent.

NOyxo = Observed NOy emission at 15 percent oxygen, ppmv.

Pr = Reference combustor inlet absolute pressure at 101.3
kilopascals (1 atmosphere) ambient pressure, mm Hg.

Measured combustor inlet absolute pressure at test ambient
pressure, mm Hg. ’

Ho = Observed humidity of ambient air at test, g Hp0/g air.

e = Transcendental constant (2.718).

Ty = Temperature of ambient air at test, °K.

Po



Mr. John P. Jones

Letter Requesting Construction Permit Amendments
Orlando CoGen (I), Inc.: AC 48-206720(A)/PSD-FL-184(A)
February 9, 1995

- Page 3 of 4

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes (F.S.). The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
permit applicant and the parties listed below must be filed within
14 days of receipt of this amendment. Petitions filed by other
persons must be filed within 14 days of publication of the public
notice or within 14 days of their receipt of this intent, whichever
first occurs. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
a waiver of any right such person may have to request an
administrative determination (hearing) under Section 120.57, F.S.

The Petition shall contain the following information;

(a) The name, address, and telephone number of each petitioner, the
applicant’s name and address, the Department Permit File Number and
the county in which the project is proposed;

"(b) A statement of how and when each petitioner received notice of
the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any; :

(e) A statement of facts which petitioner contends warrant reversal
or modification of the Department’s action or proposed action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modlflcatlon of the Department’s action or
proposed action; and,

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
intent. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application have
the right to petition to become a party to the proceeding. The
petition must conform to the requirements specified above and be
filed (received) within 14 days of receipt of this intent in the
Office of General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a




Mr. John P. Jones

Letter Requesting Constructlon Permlt Amendments L=
Orlando CoGen (I), Inc.: AC 48-206720(A) /PSD-FL-184 (A)
February 9, 1995

Page 4 of 4

waiver of any rlght such person has to request a hearing under
Section 120.57, F.S., and to part1c1pate as a party to this
proceeding. Any subsequent intervention will only be at the
approval of the presiding officer upon motion filed pursuant to
Rule 28-5.207, Florida Administrative Code.

A copy of this letter must be attached to the construction permit,
No. AC 48-206720(A) /PSD-FL-184(A), and shall become a part of the

permit. _
Howard L. Rhodes
Director
Division of Air Resources
Management
HLR/SA/bjb
cc: C. Collins, CD
D. Nester, OCEPD
J. Harper, EPA
J. Bunyak, NPS
T. Hess, Orlando CoGen (I), Inc.
K. Kosky, P.E., KBN

CERTIFICATE OF SERVICE

The undersigned duly de51gnated deputy clerk hereby certifies that
this AMENDMENT and all copies were mailed by certified mail before
the close of business on ;ufq/éﬁs - to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,
on this date, pursuant to
§120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is
hereby acknowledged

Clexrk Date
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Florida Department of
Environmental Protection

Memorandum
TO: Howard L. Rhodes
FROM: Clair Fancy Cbkﬁg/,
DATE: February 8, 1995
SUBJECT: Construction Permit Amendments

Orlando CoGen (I), Inc.
AC 48-206720(A) /PSD-FL-184 (A)
Orange County

Attached for your approval and signature are amendments to a
permit for Orlando CoGen (I), Inc., which is a natural gas fired
cogeneration facility. The amendments will allow an alternate
testing method for particulate matter (PM), establish the frequency
of the PM tests, and clarify the NOx standard ("proposed" to '

"NSPS") .

This action is not controversial.

I recommend your'approvalrand*signature.

CF/SA/rbm

Attachment
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Department of
Environmental Protection

Twin Towers Office Building
- Lawton Chiles ' 2600 Blair Stone Road ~ Virginia B. Wetherell .
Governor Tallahassee, Florida 32399-2400 Secretary

. February 8, 1995

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Kennard F. Kosky, P.E.

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

Gainesville, Florida 32605

Re: Request for Construction Permit Amendments
' Orlando CoGen (I), Inc. *
AC 48-206720/PSD-FL-184

Dear Mr. Kosky:

. The Department has reviewed your requests as outlinéd in the
December 12, 1994 meeting with the Department. ' The following is a
synqpsis of the Department’s decisions concerning your requests:

1. Clarify that the ISO correction is required only to determine
compliance with NSPS NOyx limit.-

The Department agrees with the changes as it relates to the ISO
correction for determining compliance with the NSPS standard.
Specific Condition 10 will be changed to reflect that. The
Department does not agree in making that requirement only for
the initial test, but for all annual performance tests, as
specified in that condition presently for showing annual
compliance with the standard

2. Rev1se the CT/Db limit for PM.

The Department will reconsider this issue after the initial
performance test is performed, as required by the construction
permit, and the test report is submitted to the Bureau of Air
Regulation. The testing should be performed simultaneously at
both the combustion turbine (CT) outlet and the heat recovery
steam generator (HRSG) stack to determine compliance with the
‘Db limits. The Department will agree to change Specific

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

Printed on recycled paper.



Mr. Kennard F. Kosky

Letter Addressing Request: for Construction Permit Amendments
Orlando CoGen (I), Inc.

AC -48-206720; PSD-FL-184

"February 8, 1995

Page 2 of 3

Conditions 7a and 8 to include EPA Method 17 as an alternate
method for determining PM emissions. Also, the PM emissions
test will be required only on an initial basis, and thereafter
only if the opacity exceeds 10% and at permit renewal time.
The VE test will be required annually.

‘3. Revise the CT/Db limits for CO and vocC. - i

The Department will reconsider this issue after the initial.
performance test is performed, as required by the construction
permit, and the test report is submitted to the Bureau of Air
Regulation. The testing should be performed simultaneously at
both the CT outlet and the HRSG stack to determine compliance
with the Db limits. Compliance with the CO limitation is, by
Specific Condition 9 of the permit, an acceptable surrogate
method for determining compliance with the VOC emission.

4. The initial NOy compllance is to be demonstrated using EPA
Method 20 and, afterwards, NOy compliance is to be demonstrated
using a CEM; and annual NOy tests not be required.

The Department does not agree with this request because of
reasons specified in our previous correspondence of July 8,
1994. 40 CFR 60.8(a) requires the owner or operator to perform
an initial performance test; but, it also requires the owner to
perform testing at such other times as directed by the
Administrator. The Department will reconsider this issue after
the initial performance test is performed, as required by the
construction permit, and the test report is submitted to the
Bureau of Air Regulation. The testing should be performed.
simultaneously at both the CT outlet and the HRSG stack to
determine compliance with the Db limits. If it is determined
that the initial Db (i.e., the HRSG) compliance test for the
NOy emissions is demonstrated in accordance with the permit
requirements, then the Department will consider changing the
annual NOy compliance testing requirement to once every five
years for permit renewal pursuant to Rule 62-297.340(1) (d),
F.A.C. The requirement of demonstrating initial and annual NOy
compliance using EPA Method 20 -is standard for similar
facilities subject to 40 CFR 60, Subpart GG. Since the NOy CT
emissions are greater than, 100 TPY annual EPA Method 20
testing will be required.



~-Mr. Kennard F. Kosky '
Letter Addressing Request for Construction Permit Amendments
Orlando CoGen (I), Inc.

" AC 48-206720; PSD-FL-184

February 8, 1995

Page 3 of 3

The Department will issue a permit amendment on requests that
the Department concurred with in the meeting. If there are any
questions on the above, please call Syed Arif at (904) 488-1344 or
write to me at the above address.

Sincerely,
C. H. Fa

Chief
Bureau of Air Regulation

CHF/SA/bjb

cc: C. Collins, CD
~J. Harper, EPA
J. Bunyak, NPS
D. Nester, OCEPD -
T. Hess, Orlando CoGen (I), Inc.



L

Is your RETURN ADDRESS completed on the reverse side?-

SENDER: . . — —
¢ Complete items 1 and/or 2 for additional serv:ces L 1 also wish to receive the
¢ Complete items 3, and 4a & b. following services {for an extra

* Print your name and address on the reverse of thls form so that we can fee):
return this card to you. .

® Attach this form to the tront of the mallplece, or on the back if space 1. O3 Addressee’s Address
does not permit. Lo

* Write "‘Return Receipt Requested on the maitpiece below the article number. 2. D Restricted Delivery
® The Return Receipt will show to whom the article was delivered and the date

Consult postmaster for fee.

delivered.
3. Article Addressed to: . 4a. Article Number
Mr. Kennard F. Kosky, P.E.’ 4b<§ 323T929~716 i
. . N . ervi
KBN Englneerlng & Applied . - O F!egisteredyp [ tnsured
Sciences, Inc. XX Certified O cop
1034 N.W. 57th Street [ Express Mail _[J Return Receipt for
Gainesville, Florida 32605 — Merchandise ‘
. 7. Date of Dellvery .

, D-\3 45

5. Signature (Addressee) 8. Addressee's Address (Only if requested

f)JZ/ QM - /_{. and fee is paid)
g o at ]

6. Sigrdture (Agent)

~ Thank you for u’sing__‘ﬁgtq_rnﬂeceipt Service.

'

PS Form 3811, December 1991  nuUs.GPo: 1982323402 DOMESTIC RETURN RECEIPT

Z 392 {40 71k

fr.e‘CEEHDiiI ior
] sran oo
srtified HMail
,\lo insuranica Coverage Provided
- nmfmssg;\vlrsi Do not use 1or international Mail
(See Reversei

| Sent 0
| Mr. Kennard F. Kosky, P _P.E!
Sieel ana No.

1034 N.W. 57th Street
P.0O., State ana ZIP Code

. Gainesville, FL 32605

Postage

o

J______A-

3

Cerufied Fee

Soecial Delivery Fee

PS Form 3800, March 1993 *

Restricted Dewwery Fee

Rewrn Receint Shcwing
© Whom & Date Dslivered

Return Receipt Showing 10 Whom,
Date, and ~ddressee’s Agdrecs

TOTAL Postage
& Fees

r

Postmsrk or Date

Mailed: 2/9/95
AC 48-206720/PSD-FL~-18¢4




Department of
Environmental Protection

\

. Twin Towers Office Building
Lawton Chiles 2600 Biair Stone Road Virginia B. Wetherell
Governor ~ Tallzhassee, Florida 32399-2400 Secretary

November 14, 1994

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Kennard F. Kosky, P.E.

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

Gainesville, Florida 32605

Re: Amendment of Construction Permit
Orlando CoGen (I), Inc.
AC48-206720; PSD-FL-184

Dear Mr. Kosky:

The Department is in receipt of your letter dated October 10,
1994, requesting reconsideration of the amendment request,
and deletlon of NSPS ISO correction requirement for NOy for

the above referenced source.
A

The EPA letter of June 3, 1994 is correct in stating that the

. emissions limitations must be independently verified for the
combustion turbine (CT) and the duct burner (DB) because such
limitations result from the applicability of 40 CFR 60,
Subparts GG and Db. It follows that PM/PMjg and CO must be
evaluated in the same manner, since the CT and DB are
separate emission units subject to independent emission
.standards which were established by the BACT determination of
August 17, 1992 ( date of issuance of the Final
Determination). Approval of a combined emission limit for
two independent emission units would constitute a "bubble",
requiring a SIP revision and EPA approval. . Compliance with
the CO limitation, is by specific condition 9 of the permit,
an acceptable surrogate method for determining compliance
with the VOC emission.

Additionally, specific condition 18 of the permit required

v  the source to comply with the Stationary Point Source
Emission Test Procedures of Rule 17-2.700, requiring the
source to provide sampling ports for proper stack sampling

» for both CT and the DB. Therefore, in order to achieve
‘compliance with the construction permit, the applicant knew
or had reason to know that sampling ports with minimum
requirements for testing were needed during the engineering
phase of the project. Failure to engineer and construct the
unit to provide for such testing is not considered grounds
for revising the permit, even if bubbling were allowed.

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

Printed on recycled paper.



Mr. Kennard F. Kosky, P.E.
November 14, 1994
Page Two

Specific Condition 10 of the permit requires correcting
performance test data to ISO conditions. This is a NSPS
requirement, and cannot be deleted.

Any further request for an extension to file a petition will
not be granted. If there are any questions on the above,
please call Syed Arif at (904) 488-1344, or write to me at
the above address. :

Bureau of Air Regulation

cc: T. Hess, Orlando CoGen (I), Inc.
: J. Harper, EPA

C. Ceollins, CFD

D. Nester, Orange County
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Department of -
Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road g ’ Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

[

September 8, 1994
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John P. Jones
President

Orlando CoGen (I), Inc.
Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

Dear Mr. Jones:

The Department received your request to extend the expiration date
of the construction permit referenced below. The permit is amended
as shown:

Permit No. AC 48-206720, PSD-FL-184, Orlando CoGen (I), Inc.;
Orlando CoGen Limited, L.P.

Current Expiratioh Date : December 31, 1994
New Expiration Date : June 2, 1995

This letter shall become an Attachment to Construction Permit No.
AC 48-206720.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes (F.S.). The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
applicant of the amendment request/application and the parties
listed below must be filed within 14 days of receipt of this
amendment. Petitions filed by other persons must be filed within
14 days of the amendment issuance or within 14 days of their
receipt of this amendment, whichever occurs first. Petitioner ,
shall mail a copy of the petition to the applicant at the address
indicated above at the time of filing. Failure to file a petition
within this time period shall constitute a waiver of any right such
person may have to request an administrative determination
(hearing) under Section 120.57, F.S.

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

Printed on recycled paper.



Mr. John P. Jones
AC 48-206720
Permit Amendment
September 8, 1994
. Page 2 of 3

The Petition shall contain the following information:

(a) The name, address and telephone number of each petitioner, the
applicant’s name and address, the Department_Permit'File
Number and the county in which the progect is proposed;

(b) A statement of how and when each petltloner received notice of
the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any;

"(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or
proposed action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action; :

(g) A statement of the relief sought by petitioner, stating
precisely the action the petitioner wants the Department to

. take with respect to the Department’s action or proposed
action.

If a petition is filed, the-administrative hearing process is
designed to formulate agency action. Accordlngly, the Department’
final action may be different from the position taken by it in this
amendment. Persons whose substantial interests will be affected by
any decision of the Department with regard to the
request/application have the right to petition to become a party to
the proceeding. The petition must conform to the requirements -
specified above and be filed (received) within 14 days of receipt
of this amendment in the Office of General Counsel at the above
address of the Department. Failure to petition within ‘the allowed
time frame constitutes a waiver of any right such person has to
request a hearing under Section 120.57, F.S., and to participate -as
a party to this proceeding. Any subsequent intervention will only
be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, Florida Administrative Code.



Mr. John P. Jones
AC 48-206720
Permit Amendment
September 8, 1994
Page 3 of 3

A copy of this letter shall be filed with the referenced permits
and will become a part of those permits. '

Gl

Howard I.. Rhodes

Director
Division of Air Resources
Management
HLR/SA/bjb.
Attachment

cc: C. Collins; CD
J. Harper, EPA
J. Bunyak, NPS
K. Kosky, KBN

CERTIFICATE OF SERVICE

this AMENDMENT and all copi mgiled by certified mail before
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1

The undersigned duly designaﬁ7d deputy clerk hereby certifies that
s
/%
[
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FILING AND ACKNOWLEDGMENT FILED,
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120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is
hereby ackngﬂgedged.
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August 25, 1994

Mr. Clair Fancy, P.E., Chief

Bureau of Air Regulation

Florida Department of Environmental Protection (FDEP)

Twin Towers Office’ Building
2600 Blair Stone Road

Tallahassee, FL 32399-2400

RE: Request for E(tnnclon of Expiration Date
Orlando CoGen (1), Inc.; Orlando CoGen Limited, L.P.
AC 48-206720; PSD—FL-184

Attn: Syed Arif, Permitting Engineer
Dear Syed Arif:

On 'behalf of Orlando CoGen (I), Inc., an extension to the expfration date of the construction permit for
the above referenced source is respectfully requested pursuant to Specific Condition 20 of the air
construction permit. An extension until and including July 1, 1995 is requested.

. The Orlando CoGen (I), Inc. facility is a Title V source according to FDEP Rule 17-213.100(19) and will

be required to submit to the Department a Title V application by April 2, 1995, o3

([Rule 17-213.420(1)(a)1.a.; PSD source]. The extension of the expiration date of the permit is iy Ty
requested, due to the current time differences between the expiration of the construction permit and ghen U
the Title V permit application is due to the Department. This extension will allow representatives of't the ’”
facility to focus on the preparation of the Title V permit application which is very comprehensive ir.5 I
nature. In addition, the extension will eliminate the Department’s need to issue a separate operatmg :

permit in the next few months and then issue a Title V permit shortly thereafter. The extension request 2o

i

would also allow additional time to resolve any remaining issues surrounding testing methods for non- ?

NSPS requirements, as discussed in the previous permit amendment request. SR St
S

The Department’s consideration in this matter is appreciated. Please call if you have any questions.

Kennard F. Kosky, PE.
President

cc: Tom Hess, Orlando CoGen (I), Inc. '

| Sﬂ°0119

91134A1/21 .. BAR,
/ ‘KBN ENGINEERING AND APPLIED SCIENCES. INC. R ASBESTOS
1034 Northwest 57th Street " 5405 West Cypress Street, 1801 Clint Moore Road, Suite 105 6821 Southpoint Drive North, #1616 'P’ Street N.W., Suite 450
Gainesville, Florida 32605 Suite 215 Boca Raton, Florida 33487 Suite 216 Washington, D.C. 20036
904-331-9000 - Tampa, Florida 33607 407-994-9910 Jacksonville, Florida 32216 202-462-1100
FAX 904-332-4189 813-287-1717 FAX 813-287-1716 FAX 407-994-9393 904.2969663 FAX 904-296-0146 FAX 202-462-2270

EQUAL EMPLOYMENT OPPORTUNITY AN AFFIRMATIVE ACTION EMPLOYER
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‘ First Union National Bank SRR D
.u"_.B! Engineering and Applied Sciences, Inc. g’mﬂggﬁﬁa_ Florida 32605 %?1
GENERAL DISBURSEMENT ACCOUNT
PH. 904-331-3000
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26 August 19 94

PAY Kkdkfkhhhkiik50%%% DOLLARS AND 00 CENTS § **xkk%k%kx50.00

TO THE Florida Department of Environmental Protection D APPLIED SCIENCES, INC.
ORDER 2600 Blair Stone Road
OF Tallahassee Fl 32399-2400 >
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(BN ENGINEERING AND APPLIED SCIENCES, INC.
GAINESVILLE, FL 32605 :
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INVOICE NUMBER DATE VOUCHER NO. AMOUNT

08/26/94 Air Permit extensidn 50.00

SEP 0 1 1994



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
INTENT TO DENY

CERTIFIED MATL

In the Matter of an Application

for Permit Amendment by: DEP File No. AC48-206720
PSD-FL-184
Orange County

Mr. John P. Jones
President

Orlando CoGen (I), Inc.
Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

INTENT TQ DENY

The Department of Environmental Protection gives notice of its
Intent to Deny the construction permit amendment request for the
proposed project as detailed in the application specified above for
reasons stated in this Intent.

The applicant, Orlando CoGen (I), Inc., applied on January 6,
1994, for a permit amendment to the construction permit of their
129 megawatt (MW) cogeneration facility in Orlando, Orange County,
Florida. The Department has determined that granting such a
proposal will constitute approving a "bubble", for which the
Department has no authority to approve through a permit amendment
process.

PROJECT DESCRIPTION

The source 1s a 129 MW cogeneration facility located in
Orlando, Orange County, Florida. The cogeneration facility
consists of a combustion turbine (CT) exhausting through a heat
recovery steam generator (HRSG). The transition duct from the CT
to the HRSG contains duct burners (DBs) with a maximum heat input
of 122 million British thermal units per hour (MMBtu/hr). The two
new source performance standards (NSPS) applicable to the facility
are 40 CFR 60, Subpart GG, for the combustion turbine and 40 CFR
60, Subpart Db, for the HRSG with the duct burners.

REASON FOR DENTAL

The applicant requested changes to specific conditions 4, 7 and
‘8 of the construction permit. The requested change to specific
condition 4 would imply changing the specific individual limits for
the CT and DBs to emission limits applicable to the CT operating
alone and the CT/DBs operating together. The request is denied
based on EPA’s assessSment of non-compliance with 40 CFR 60, Subpart
Db requirements, and pursuant to Rules 17-296.200(170) and ‘
17-297.100(123), Florida Administrative Code (F.A.C.), and 40 CFR
60.2. The CT and HRSG are separate sources and subject to



independent emission limitations. Since the CT and HRSG are, by
rule, two separate sources, the request for a combined emission
limit is a request for approving a "bubble", which requires a SIP
revision and EPA approval. The changes to specific conditions 7
and 8 are denied, as a request of this nature must be processed
through an approval of alternate standards and procedures as
outlined in Rule 17-297.620, F.A.C.

Pursuant to Section 403.815, Florida Statutes, (F.S.), and DEP
Rule 17-103.150, F.A.C., you (the applicant) are required to
publish at your own expense the enclosed Notice of Intent to Deny.
The notice shall be published one time only within 30 days in the
legal ad section of a newspaper of general circulation in the area
affected. For the purpose of this rule, "publication in a
newspaper of general circulation in the area affected" means
publication in a newspaper meeting the requirements of Sections
50.011 and 50.031, F.S., in the county where the activity is to
take place. Where there is more than one newspaper of general
circulation in the county, the newspaper used must be one with
significant circulation in the area that may be affected by the
permit amendment. If you are uncertain that a newspaper meets
these requirements, please contact the Department at the address or
telephone number listed below. The applicant shall provide proof
of publication to the Department, at the Department of
Environmental Protection, Bureau of Air Regqulation, 2600 Blair
Stone Road, Tallahassee, Florida 32399-2400 within seven days of
publication. Failure to publish the notice and provide proof of
publication within the allotted time may result in the denial of
the permit amendment.

The Department will deny the permit amendment unless a petition
for an administrative proceeding (hearing) is filed pursuant to the
provisions of Section 120.57, F.S. A person whose substantial
interests are affected by the Department’s proposed permitting
decision may petition for an administrative proceeding (hearing) in
accordance with Section 120.57, F.S. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
applicant and the parties listed below must be filed within 14 days
of receipt of this intent. Petitions filed by other persons must
be filed within 14 days of publication of the public notice or
within 14 days of their receipt of this intent, whichever first
occurs. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
a waiver of any right such person may have to request an
administrative determination (hearing) under Section 120.57, F.S.

The Petition shall contain the following information;
(a) The name, address, and telephone number of each petitioner,

the applicant’s name and address, the Department Permit File Number
and the county in which the project is proposed;



(b) A statement of how and when each petitioner received notice
of the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests
are affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner,
if any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or proposed
action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action; and

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
Notice. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application have
the right to petition to become a party to the proceeding. The
petition must conform to the requirements specified above and be
filed (received) within 14 days of publication of this notice in
the Office of General Counsel at the above address of the
Department. Failure to petition within the allowed time frame
constitutes a waiver of any right such person has to request a
hearing under Section 120.57, F.S., and to participate as a party
to this proceeding. Any subsequent intervention will only be at
the approval of the presiding officer upon motion filed pursuant to
Rule 28-5.207, F.A.C.

Executed in Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

Y =/

Howard L. Rhodes, Director
Division of Air Resources
Management
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The undersigned duly designated deputy agency clerk hereby
certifies that this INTENT TO DENY and all copies were mailed by
certified mail before the close of business on [date] to the listed
persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to
§120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is hereby

acknowledged.
fodoin ). oot ¢ fufy
(Clefk) (pate)

Copies furnished to:

Charles Collins, Central District
Ken Kosky, KBN

Dennis Nester, Orange County
Jewell Harper, EPA

John Bunyak, NPS
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Florida Department of

Memorandum Environmental Protection
TO: ward L. Rhodes | f ' o | 5
FROM: Y}w C¥hir FQ&WN
DATE: - August 11, 1994

'SUBJECT: Intent to Deny Permit Amendment

Orlando CoGen (I), Inc. submitted a permit amendment request
for changes to the construction permit of the 129 megawatt (MW)
cogeneration facility located in Orlando, Orange County, Florida,
on January 6, 1994. The request included changes to the individual

" emission 11m1ts for the combustion turbine and the duct burner and
changes to the test methods specified in the construction permit.
Since that time, the focus of the review has been obtaining
additional information from the applicant and seeking guidance from
EPA for the purpose of making a decision of the requested changes
by the facility.

Based on the information on hand, granting the permit amendment
would be tantamount to approving a "bubble". The State of Florida
has neither adopted nor received federal approval for the rev1ew
and approval of "bubbles".

It is recommended that the attached "Intent to Deny" be issued.

- CF/SA/bijb

Attachment



INTEROFPFICE MEMORANDUM

Date: 26-Jul-1994 06:32pm EST

From: Mike Harley TAL
HARLEY M

Dept: Air Resources Managemen

Tel No: 904/488-1344

SUNCOM:

TO: See Below
Subject: ORLANDO COGEN

Pursuant to your request, Mr. Kosky’s latest request concerning
Orlando Cogen has been reviewed. The comments are as follows:

1. Pursuant to Rules 62-296.100(168), F.A.C., 62-297.100(123),
F.A.C., etc., and 40 CFR 60.2, the combustion turbine and
the heat recovery steam generator are separate sources and
should be subject to independent emission limitations.
Each source of air pollutions should be subject to an
independent emission limiting standard.

2. Since the combustion turbine and the heat recovery steam
generator are, by rule, two separate sources the request
for a combined emission limit is actually a request for a

"bubble." The State of Florida has neither adopted nor
received federal approval of a generic rule for the review
and approval of "bubbles." Therefore, each "bubble" must

be adopted as a SIP revision and submitted to EPA for
approval on a case-by-case basis regardless of whether the
pollutants are regulated on the basis of NSPS, PSD, NA/NSR,
or the SIP. :

3. The statement that EPA Method 5 particulate testing cannot
be performed at the turbine exit due to the difficulty in
measuring flow rate is not consistent with information
concerning particulate testing of other combustion
turbines. Other combustion turbines in Florida have been
successfully compliance tested using EPA Method 5--these
tests have included successful EPA Method 2 flow
measurements. Some of the affected sources are owned by
Florida Power and the testing was conducted by Cubix.

4, The request to include PM/PM10 among the pollutants subject
to a combined standard is patently unacceptable because the
NSPS for Subpart Db sources include emission limiting
standards for affected facilities which burn coal, o0il,
wood, or municipal waste. If neither of the affected
sources burn coal, 0il, wood, or municipal waste, it may be
more appropriate to delete the particulate testing
requirement altogether.



5. The application of a combined standard would impair the
Department’s ability to assign a violation to the specific
source of excess emissions.

6. Regardless of the pollutants involved, the creation of a
combined standard for a combined cycle system consisting of
two NSPS sources through the permitting process would
violate federal requirements and establish a precedent that
would weaken our position concerning the measurement of the
NSPS pollutants. '

7. Mr. Kosky needs to specifically identify the specific
sources that have already received combined emission
limits, so that we can audit the permits to ensure that the
issuance neither involved violations of state standards nor
federal regqulations.

This proposal appears to be based on the erroneous assumption
that the Department is in the business of permitting smoke stacks.
In fact, the Department is in the business of permitting -- AIR
POLLUTION SOURCES. The proposal is contrary to the past practices
of the Department. It has the potential to wundermine the
Department’s position with respect to other air pollution sources
such as coating lines, printing facilities, kraft pulp mills, and
certain power boilers. I recommend rejection of Mr. Kosky’s latest
proposal.

Distribution:

TO: Syed Arif TAL ARIF S )
CC: Clair Fancy TAL FANCY_C )
CC: John Brown TAL BROWN J )

MITCHELL B )
COSTELLO M )

MENON R )

CC: Bruce Mitchell TAL
CC: Martin Costello TAL
CC: Ramesh Menon TAL

P X T T Yo S ~—



Department of
Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor . Tallahassee, Florida 32399-2400 Secretary

/

July 8, 1994

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Kennard F. Kosky, P.E.

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

Gainesville, Florida 32605

Re: Amendment of Construction Permit
Orlando CoGen (I), Inc.
AC48-206720; PSD-FL-184

)

Dear Mr. Kosky:

The Department is in receipt of your letter dated June 28, >
1994, requesting reconsideration of the amendment request for the
above referenced source. .As stated in our letter of June 17 1994,
the Department concurs with EPA’s assessment of the sources
compliance with the NSPS requirements of 40 CFR 60 Subpart Db,
specifically the testing requirements as outlined in 40 CFR
60.46b(f). A copy of EPA’s letter is also attached for your
reference.

40 CFR 60.8(a) not only requires the owner or operator to perform
an initial compliance test; but, it also requires the owner to
perform testing at such other tlmes as directed by the
Administrator. The state requirement to conduct annual testing can

~be found in 17-297.340(1)(d), F.A.C. Also, specific condition 7 of
the above referenced permit requires that an initial and subsequent
annual compliance tests shall be conducted to demonstrate
compliance.

If the source wishes to deviate from the testing requirements of 40
CFR 60 Subpart Db, then it must request approval of alternate
standards and procedures as outlined in 17-297.620 F.A.C. from the
Department.

The Department will issue an Intent to Deny if it does not receive
a request from the source to withdraw the amendment request.
However, by copy of this letter we are extending the date until
July 22, 1994.

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

Printed on recycled paper. ‘



Mr. Kennard F. Kosky, P.E.
July 8, 1994
Page Two

If there are any questions on the above, pleasé call Syed Arif at
(904) 488-1344, or write to me at the above address.

Sincerely,

Chief

Bureau of Air Regulation
CHF/SA/bijb
Attachment

cc: T. Hess, -Orlando Cogen (I), Inc.
J. Harper, EPA
C. Collins, CFD
D. Nester, Orange County
M. Harley, BAR
S. Arif, BAR
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345 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 30363

4APT-AEE W0 RECEIVED

Mr. Clair Fancy, P.E., Chief : JUN 06 fo
Bureau of Air Regulation 1994
Florida Department of Environmental Bur

Protection AR €au of
2600 Blair Stone Road €8ulation
Tallahassee, Florida 32399-2400

SUBJECT: Constructior Permit Amendment for Oxlandc CoGsn
Limited, L.P.

Dear Mr. Fancy:

This letter is in response to your March 1, 1994, request
for clarification regarding the U.S. Environmental Protection
Agency (EPA) position on a permit amendment and altermative NO,
compliance demonstration procedure proposed for a gas turbine and
a duct burner in a combined cycle system operated by the
referenced company. After reviewing the proposed permit .
amendment and alternative testing procedure, we have determined
that we would be opposed to approval of either proposal.

Because of concerns about the difficulty associated with
testing the duct burners in the combined cycle system at Orlando
CoGen, KBN Englneerlng and Applied Sciences, Inc. (KBN) proposed
revisions to NO, emission limits and compliance testing
procedures for the combined cycle system. The emission standard
revision involved -establishing two emission limits--a gas turbine
emigsion limit and a combined limit for the gas turbine and duct
burner operating together. Under this proposal, there would not
be a separate limit for the duct burners, and the basis for this
proposal was that the duct burners will neqer;be-opernted alone.

After considering the EBN proposal for emission standard
revisions, we hawe determimed that it is not acceptable because
one of the applicable regulations for the duct burmers, 40 C.F.R.
Part 60, Subpart Db (Standards of Performance for Industrial-
Commercial-Institutional Steam Generating Dnits), contains a
separate NO, emission standard for duct burmers in -caombimed cycle
systems. ance Subpart Db rontains a N0, emission limit
specifically for .duct burners, establlshxng.a combined NO,
emigsion limit for the gas turbimne and duct burner would not
relieve Orlando CoGen of the obligation to demonstrate compliance
with the applicable duct, burner NO, emission limit in Subpart Db.

The second proposal in the request from KBN involves
compliance demonstration procedures for the duct burner.
According to Subpart Db, the NO, emission rate for duct burners
is determined by measuring the emission rate at both the inlet

Printed on Recycied Paper
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and outlet of the duct burner. As an alternative to performing
the test in accordance with Subpart Db, KBN proposed to determine
the duct burner emission rate by performing all testing
downstream of the duct burner and operating the combined cycle
systems in two modes--one with only the turbine running and one
with both the turbine and the duct burner operating. Under this
scenario, the duct burner emission rate would be calculated by
subtracting the turbine emission rate from the emission rate with
both facilities operating. In support of this proposed
alternative, KBN referenced & previous approval of similar
procedures for combined cycle testing that was conducted at the
Florida Power and Light (FP&L) Putnam Plant.

After considering the testing alternative proposed by KBN;
we do not believe that it should be approved either. The basis
for this position is that we are aware of other sources where
similar procedures have yielded suspect results (i.e., NO, mass
emission rates with the gas turbine and duct burner operating
together were lower than they were with only the turbine
operating). The reason for these suspect results is uncertain,
but they may .have been caused by the inability to achieve and
maintain identical operating conditions for the turbine during
both sets of tests.

Although procedures similar to those proposed by KBN were
approved for the FP&L Putnam Plant, we do not consider this prior
approval relevant with respect to Orlando CoGen because of
differences in the two facilities. The primary justification for
approving alternative testing procedures at the Putnam Plant was’
that these units were existing units that became subject to
Subpart Db due to reconstruction. Although 40 C.F.R. §60.8(e)
requires that a source owner or operator provide adequate testing

" and sampling locations, we did not necessarily consider these

requirements applicable to FP&L since the Putnam units were not
subject to Subpart Db at the time the units were originally
constructed. Since the combined cycle system at Orlando CoGen is
new, testing reguirements shounld have been considered during the

--design 'of the facility, and failmre to take these testing

regquirements into .account during design does not constitute
sufficient grounds for approval of an alternative test method.

If you have any gquestions about the issues addressed in this
letter, please contact Mr. David McNeal of my staff at 404/347-

5014. _ /

Air Enforcement Branch
A;r/ Pesticides and Toxics
(anagement Division

cc: Michael Harley, FL DEP
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June 28, 1994 - JUL 01 1594

Bureau of
Air Regulation

Mr. Preston Lewis

Bureau of Air Regulation .
Florida Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399

RE: Orlando CoGeneration, Inc.
Amendment to Construction Permit AC48-206720

Dear Preston:

This letter is a following-up of our conversation last week, and provides clarification on the amendment
request.

*1.  Orlando CoGen (I), Inc. has offered to perform initial performance testing of the duct
burners (DB) using EPA Method 20 with sampling locations at the turbine exhaust and stack.

2. Such testing would be in conformance with Subpart Db and Method 20. The cost for this
testing is estimated to be about $70 000. The applicable standard is 0.2 lb NO, per million
BTU for the DB.

3.  The amendment request deals with determining compliance after the initial performance tests.
"4, For this purpose, separate combustion turbines (CT) and CT/DB limits are requested.

5. No changevin the emissions are proposed, just adding CT/DB emissions together.

6.  This request is appropriate because:

a. DB limit is 1/2 of NSPS limit; therefore meeting CT/DB limit provides reasonable
assurance of meeting DB limits.

b. DB cannot be operated without CT.

¢.  Sampling errors could still be in introduced by subtraction using simultaneous testing
due to the large flow rates involved.

d.  Simultaneous testing is very costly and dlfﬁcult to conduct regardless of the plant
configuration.

e. CEM data are more appropriately compared to CT and CT/DB limits and not va11d for

. separate DB limits. .

91134A1/18
KBN ENGINEERING AND APPLIED SCIENCES. INC.
1034 Northwest 57th Street 5405 West Cypress Street, 1801 Clint Moore Road, Suite 105 6821 Southpoint Drive North, One Church Street, Suite 801
Gainesville, Florida 32605 Suite 215 Boca Raton, Florida 33487 Suite 216 Rockville, Maryland 20850
904-331-9000 Tampa, Florida 33607 407-994-9910 Jacksonvilte, Florida 32216 301-738-1100
FAX 904-332-4189 813287-1717 FAX 813-287-1716 FAX 407-994-9393 904-296-9663 FAX 904-296-0146 FAX 301-738-1105
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June 28, 1994
Page 2

7.  We believe the Department has the authority to issue such an amendment since the BACT
limits are substantially lower than NSPS limits and there is no specific NSPS requirement to
perform simultaneous testing on an annual basis. Moreover, it is not consistent with the
monitoring method, i.e. CEM. '

I believe the amendment request is a practical solution to a complex issue and will provide both the
Department and Orlando Cogen (I), Inc., a straight forward approach of demonstrating and maintaining
compliance (i.e., emissions from the stack) It may be appropriate to meet on this issue the week of July
5-8. I'll call you later this week.

Sincerely,

4 ?/447/

Kennard F. Kosky, P.E.
President '

KFK/mlb

cc:  Tom Hess, Orlando CoGen (I), Inc.

91134A1/18
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Department of
Environmental Protection

_ - Twin Towers Office Building )
Lawton Chiles ‘ © 2600 Blair Stone Road ) Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

June 28, 1994
CERTIFIED MAIL -~ RETURN RECEIPT REQUESTED

Mr. John P. Jones
President

Orlando CoGen (I), Inc.
Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard -
Allentown, PA 18195-1501

Dear Mr. Jones:

The Department received your request to extend the expiration date
of the construction permit referenced below. The permit is amended
as shown:

Permit No. AC 48-206720, PSD-FL-184, Orlando CoGen (I), Inc.,
Orlando CoGen Limited, L.P.

. Current Expiration Date : August 31, 1994
. New Expiration Date ¢ December 31, 1994

This letter shall become an Attachment to Construction Permit No.
AC 48-206720. ‘

A 120-day extension is granted to accommodate a revised testing
protocol and to provide sufficient time to prepare the facility for
testing with the revised testing protocol.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
applicant of the amendment request/application and the parties
listed below must be filed within 14 days of receipt of this
amendment. Petitions filed by other persons must be filed within
14 days of the amendment issuance or within 14 days of their
receipt of this amendment, whichever occurs first. Petitioner
shall mail a copy of the petition to the applicant at the address
indicated above at the time of filing. Failure to file a petition

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

Printed on recycled paper.



Mr. John P. Jones
AC 48-206720
Permit Amendment
June 28, 1994
Page 2 of 3

within this time period shall constitute a waiver of any right such
person may have to request an administrative determination
(hearing) under Section 120.57, Florida Statutes.

The Petition shall contain the following information:

(a) The name, address and telephone number of each petitioner, the
applicant’s name and address, the Department Permit File
Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice of
the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or
proposed action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action;

(g) A statement of the relief sought by petitioner, stating
precisely the action the petitioner wants the Department to
take with respect to the Department’s action or proposed
action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
amendment. Persons whose substantial interests will be affected by
any decision of the Department with regard to the
request/application have the right to petition to become a party to
the proceeding. The petition must conform to the requirements
specified above and be filed (received) within 14 days of receipt
of this amendment in the Office of General Counsel at the above
address of the Department. Failure to petition within the allowed
time frame constitutes a waiver of any right such person has to
request a hearlng under Section 120.57, F.S., and to participate as
a party to this proceeding. Any subsequent intervention will only
be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, F.A.C.

/



Mr. John P. Jones
AC 48-206720
Permit Amendment
June 28, 1994
Page 3 of 3

A cdpy of this letter shall be filed with the referenced permits
Slncerely,

and will become a part of those permits.

Howard L. Rhodes

Director

Division of Air Resources
‘Management

HLR/SA/bjb

cc: J. Kissel, SWD
J. Harper, EPA
J. Bunyak, NPS
K. Kosky, KBN

CERTIFICATE OF SERVICE
The undersigned duly de51gnated uty clerk hereby certifies that

this AMENDMENT and all coples 1led by certified mail before
the close of business on <:g‘527 to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,
on this date, pursuant to
120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is

hereby acknagwledged.
MO Kl <

/Elerk ' ate
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| | Depa_rtment of
Environmental Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

June 17, 1994

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Kennard F. Kosky, P.E.

KBN Engineering & Applied Sciences, Inc. -
1034 N.W. 57th Street ' S
Gainesville, Florida 32605

Re: Amendment of Construction Permit
Orlando CoGen (I), Inc.
AC48-206720; PSD-FL-184

Dear Mr. Kosky:

The Department has received EPA’s response for the proposed
amendment of the permit for the above referenced source. Enclosed
for your review is EPA’s June 3, 1994, letter on this subject.

Based on EPA’s assessment of the request for the permit amendment,
the Department has decided to provide Orlando CoGen (I), Inc., with
the opportunity to withdraw the amendment request. If the
Department does not receive the request to withdraw by July 8,
1994, then an Intent to Deny the request for permit amendment will
be issued.

Please note that in the future, requests for approval of alternate
standards and procedures should be dlrectly addressed to Mike
Harley of the Emissions Monitoring Sectlon, instead of submitting
them as permit amendment requests.

If there are any questions on the above, please call Syed Arif at
(904) 488-1344, or write to me at the letterhead address.

b O

n C. Brown, Jr.,
- Adshinistrator
Air Permitting and Standards

Sincerely,

JCB/sa

Enclosure

cc: J. Campbell, EPCHC M. Harley, BAR
E. Curran, Cargill B. Thomas, SWD

M. Harper, EPA .
“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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W, w‘o REGION IV
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34 COURTLAND STREET. N.E.
-ATLANTA, GEORGIA 30365
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Mr. Clair Fancy, P.E., Chief . JUN 06 10
Bureau of Air Regulation 994
Florida. Department. of Environmental  Burea
Protection Air R u of
2600 Blair Stone Road C8ulation
Tallahassee, FPlorida 32399-2400 :

SUBJECT: Construrtion Permit Amendment for Orlandc CoGen
Lj_mited, LvP'c

Dear Mr. Fancy:

This letter is in response to your March 1, 1994, request
for clarification regarding the U.S. Environmental Protection
Agency (EPA) position on a permit amendment and alternative NO,
compliance demonstration procedure proposed for a gas turbine ‘and
a duct burner in a combined cycle system operated by the
referenced company. After reviewing the proposed permit .
amendment and alternative testing procedure, we have determined
that we would be opposed to approval of either proposal.

Because of concerns about the difficulty associated with
testing the duct burners in the combined cycle system at Orlando
CoGen, KBN Engineering and Applied Sciences, Inc. (KBN) proposed
revisions to NO, emission limits and compliance testing
procedures for the combined cycle system. The emission standard
revision involved establishing two emission limits--a gas turbine
emigssion limit and a combined limit for the gas turbine and duct
burner operating together. Under this proposal, there would not
be a separate limit for the duct burners, and the basis for this
proposal was that the duct burners will never be .operated alone.

After considering the XKBN proposal for emission standard .
revisions, we have determined that it is not acceptable because
one -of the applicable regulations for the duct burners, 40 C.F.R.
Part 60, Subpart Db (Standards of Performance for Industrial-
Commercial-Institutional Steam Generating Units), contains .a
separate NO, emission standard for duct burners in combined cycle
systems. Since :Subpart Db .contains a NO, emission limit
specifically for duct burners, establishing a combined NO,
emission limit for the gas turbine and duct burner would not
relieve Orlando CoGen of the obligation to demonstrate compliance
with the applicable duct burner NO, emission limit in Subpart Db.

The second proposal in the request from KBN involves
compliance demonstration procedures for the duct burner.
According to Subpart Db, the NO, emission rate for duct burners
is determined by measuring the emission rate at both the inlet

Printed on Recycled Paper
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and outlet of the duct burner. As an alternative to performing
the test in accordance with Subpart Db, KBN proposed to. determlne
the duct burner emission rate by performing all testing
downstream of the duct burner and operating the combined cycle
systems in two modes-~-one with only the turbine running and one
with both the turbine and the duct burner operating. Under this
scenario, the duct burner emission rate would be calculated by
subtracting the turbine emission rate from the emission rate with
both facilities operating. In support of this proposed
alternative, KBN referenced a previous approval of similar
procedures for combined cycle testing that was conducted at the
Florida Power and Light (FP&L) Putnam Plant.

After considering the testing alternative proposed by KBN;
we do not believe that it should be approved either. The basis
for this position is that we are aware of other sources where
similar procedures have yielded suspect results (i.e., NO, mass
emission rates with the gas turbine and duct burner operating
together were lower than they were with only the turbine
operating). The reason for these suspect results is uncertain,
but they may have been caused by the inability to achieve and
maintain identical operating conditions for the turbine during
both sets of tests.

Although procedures similar to those proposed by KBN were
approved for the FP&L Putnam Plant, we do not consider this prior
approval relevant with respect to Orlando CoGen because of
differences in the two facilities. The primary justification for
approving alternative testing procedures at the Putnam Plant was'
that these units were existing units that became subject to
Subpart Db due to reconstruction. Although 40 C.F.R. §60.8(e)
requires that a source owner or operator provide adequate testing
and sampling locations, we did not necessarily consider these
requirements applicable to FP&L since the Putnam units were not
subject to Subpart Db at the time the units were originally
constructed. Since the combined cycle system at Orlando CoGen is
new, testing regquirements :should have been considered during the
--design 'of the facility, and failure to take these ‘testing
requirements into .account during design does not constitute
sufficient grounds for approval of an alternative test method.

If you have any questions about the issues addressed in this
letter, please contact Mr. David McNeal of my staff at 404/347-

. 5014. /

Air /fEnforcement Branch :
Airj, Pesticides and Toxics
{(anagement Division

cc: Michael Harley, FL DEP
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June 15, 1994 | ol e 1

.Mr. Clair H. Fancy, P.E.

Chief, Bureau of Air Regulation

Florida Department of Environmental Protection
Twin Towers Office Building '
2600 Blair Stone Road

Tallahassee, FL 32399-2400

RE: Request for Extension of Permit Expiration
Request for Permit Amendment ,
Orlando CoGen (I), Inc. Orlando CoGen Limited, L.P.
AC 48-206720; PSD-FL-184

Dear Clair:

This correspondence is submitted on behalf of Orlando CoGen Limited to request an extension of the
permit expiration date. In addition, this correspondence modifies the permit amendment request in light
of EPA’s letter dated June 3, 1994, ' '

Permit Expiration Request

The current construction permit expires on August 31, 1994. A 120-day extension is requested to
accommodate a revised testing protocol made necessary by EPA’s correspondence of June 3, 1994. In
this correspondence, EPA indicates that the required approach to demonstrate compliance with the New
Source Performance Standards (NSPS) Subpart Db emission limit (0.2 1b NO,/MMBtu) is EPA Method
20 performed at both the combustion turbine (CT) outlet and the heat recovery steam generator (HRSG)
stack. Subtracting the results of this simultaneous testing would provide information on compliance with
the duct burners (DBs) with NSPS limits. ~ In order to provide sufficient time to prepare the facility for
testing in this manner, an extension is required. It is anticipated that the tests would be performed in
August, 1994; thus, additional time is required to submit the tests and obtain an operating permit. A
permit extension fee of $50.00 has been enclosed.

Permit Amendment

The EPA correspondence specifically addressed demonstrating compliance with the NSPS limits. As
stated in our correspondence dated January 5, and February 22, 1994, the BACT limit is more stringent
than the NSPS limit; thus the requested changes to the construction permit would not in any way affect
the NSPS issues. Indeed, Specific Condition 16 separately addresses the requirement for the DBs to meet
the NSPS. The requested changes are still appropriate for several reasons. First, there is no NSPS
requirement to conduct annual testing to demonstrate compliance with the NSPS limit. Once testing is
conducted to demonstrate compliance with the NSPS as indicated above, the facility would have met the
obligation under these rules. Second, the proposed amendment (separate CT and CT/DB emission limits)

91134A1/17
KBN ENGINEERING AND APPLIED SCIENCES. INC.
1034 Northwest 57th Street 5405 West Cypress Street, 1801 Clint Moore Road, Suite 105 6821 Southpoint Drive North, One Church Street, Suite 801
Gainesville, Florida 32605 Suite 215 Boca Raton, Florida 33487 Suite 216 Rockville, Maryland 20850
904-331-9000 : Tampa, Florida 33607 407-994-9910 : Jacksonville, Florida 32216 301-738-1100
FAX 904-332-4189 813.287-1717 FAX 813-287-1716 FAX 407-994-9393 904-296-9663 FAX 904-2960146 FAX 301-738-1105

EQUAL EMPLOYMENT OPPORTUNITY AN AFFIRMATIVE ACTION EMPLOYER



" Mr. Clair H. Fancy, P.E.
June 16, 1994
Page 2

would provide the Department with a clear approach of demonstrating compliance with the BACT limits.
Simultaneous Method 20 testing is extremely costly and does not provide any more assurance of meeting
the BACT limits. Moreover, the facility has a NO, CEM that must be used to compare actual stack
emissions with express CT and CT/DB limits; Specific Condition 13 of the current permit has this
requirement. Thus, the requested changes to Table 1 only make the permit consistent with the
Department’s intent to regulate total emissions from the stack as provide for NO, in Specific

Condition 13.

Please note that the retesting of the facility using the simultaneous testing approach will cost about
$75,000. This cost will not affect the emissions results since the alternate approach produced NO,
emission levels that were clearly in compliance with NSPS.

As always, your consideration in this matter is appreciated.
Sincerely,

Tead ™

Kennard F. Kosky, P.E.
President

cc: Tom Hess, Orlando CoGen (I), Inc.
Syed Arif, FDEP Tallahassee
" Charles Collins, FDEP Orlando
Dennis Nester, Orange County EPD

91134A1/17



3N ENGINEERING AND APPLIED SCIENCES, INC.
AINESVILLE, FL 32605

Best Available Copy

V-3922 012774

W p. 3E DETACH AND RETAIN FOR YOUR RECORDS W

INVOICE NUMBER DATE VOUCHER NO. AMOUNT
06/17/94 permit extension 50.00
fee for Orlando
CoGen
(AC 48-206720;
PSD-FL-184)
First Unlon Natlonal Bank
i !“BE Engineering and Applied Sciences, Inc.

GENERAL DISBURSEMENT ACCOUNT
" PH. '904-331-9000
1034 N.W. 57TH STREET
GAINESVILLE, FL 32605

PAY ***k&Ak*kk*%k50%%%  DOLLARS AND

of Florida
Gainesville, Florida 32605

17 June 19 94

00 CENTS
TOTHE . Florida Department of Environmental Protection
O?ﬁER 2600 Blair Stone Road

Tallahassee F1 32399-2400
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3 M 8 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% 3 '
R REGION 1V Bureau ot
. egulation. -
345 COURTLAND STREET. N.E. DE‘PARTM Ef‘ﬁﬂo
ATL{\.N'TA. GEORGIA 30365 ENV'RONMENTAL PROTECT,ON
JUN 0 v 1994
4APT-AEB - - JUKN 081994
Mr. Clair Fancy, P.E., Chief . :
Bureau of Air Requlation OFFICE OF THE SECRETARY
Florida Department of Environmental S '
Protection

2600 Blair Stone Road
Tallahassee, Florida 32399-2400

SUBJRECT: Construction Permit Bmendment for Orlando CoGen
Limited, L.P.

Dear Mr. Fancy:

This letter is in response to your March 1, 1994, request
for clarification regarding the U.S. Environmental Protection
Agency (EPA) position on a permit amendment and alternative NO,
compliance demonstration procedure proposed for a gas turbine and
a duct burner in a combined cycle system operated by the
referenced company. After reviewing the proposed permit
amendment and alternative testing procedure, we have determined
that we would be opposed to approval of either proposal.

Because of concerns about the difficulty associated with
testing the duct burners in the combined cycle system at Orlando
CoGen, KBN Engineering and Applied Sciences, Inc. (KBN) proposed
revisions to NO, emission limits and compliance testing
procedures for the combined cycle system. The emission standard
revision involved establishing two emission limits--a gas turbine
emission limit and a combined limit for the gas turbine and duct
burner operating together. Under this proposal, there would not
be a separate limit for the duct burners, and the basis for this
proposal was that the duct burners will never be operated alone.

After considering the KBN proposal for emission standard
revisions, we have determined that it is not acceptable because
one of the applicable requlations for the duct burners, 40 C.F.R.
Part 60, Subpart Db (Standards of Performance for Industrial-
Commercial-Institutional Steam Generating Units), contains a
separate NO, emission standard for duct burners in combined cycle
systems. Since Subpart Db contains a NO, emission limit
specifically for duct burners, establishing a combined NO,
emission limit for the gas turbine and duct burner would not
relieve Orlando CoGen of the obligation to demonstrate compliance .
with the applicable duct burner NO, emission limit in Subpart Db.

The second proposal in the request from KBN involves
compliance demonstration procedures for the duct burner.
According to Subpart Db, the NO, emission rate for duct burners
is determined by measuring the emission rate at both the inlet

Printed on Recycled Paper
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and outlet of the duct burner. As an alternative to performing
the test in accordance with Subpart Db, KBN proposed to determine
the duct burner emission rate by performing all testing
downstream of the duct burner and operating the combined cycle
systems in two modes--one with only the turbine running and one
with both the turbine and the duct burner operating. Under this
scenario, the duct burner emission rate would be calculated by
subtracting the turbine emission rate from the emission rate with
both facilities operating. 1In support of this proposed
alternative, KBN referenced a previous approval of similar
procedures for combined cycle testing that was conducted at the
Florida Power and Light (FP&L) Putnam Plant.

After considering the testing alternative proposed by KBN,
we do not believe that it should be approved either. The basis
for this position is that we are aware of other sources where
similar procedures have yielded suspect results (i.e., NO, mass
emission rates with the gas turbine and duct burner operating
together were lower than they were with only the turbine
operating). The reason for these suspect results is uncertain,
but they may have been caused by the inability to achieve and
maintain identical operating conditions for the turbine during
both sets of tests.

Although procedures similar to those proposed by KBN were
approved for the FP&L Putnam Plant, we do not consider this prior
approval relevant with respect to Orlando CoGen because of
differences in the two facilities. The primary justification for
approving alternative testing procedures at the Putnam Plant was’
that these units were existing units that became subject to
Subpart Db due to reconstruction. Although 40 C.F.R. §60.8(e)
requires that a source owner or operator provide adequate testing
and sampling locations, we did not necessarily consider these
requirements applicable to FP&L since the Putnam units were not
subject to Subpart Db at the time the units were originally
constructed. Since the combined cycle system at Orlando CoGen is
new, testing requirements should have been considered during the
design of the facility, and failure to take these testing .
requirements into account during design does not constitute
sufficient grounds for approval of an alternative test method.

If you have any questions about the issues addressed in this
letter, please contact Mr. David McNeal of my staff at 404/347-
5014.

Alr Enforcement Branch
Airj, Pesticides and ToxXics
lfanagement Division

cc: Michael Harley, FL DEP

b.bndf
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Florida Department of
Environmental Protection

Central District
3319 Maguire Boulevard, Suite 232 Virginia 3. Wetherell

Lawton Chiles

Governor : Orlando, Florida 32803-3767 Secretary

COMPLETENESS SUMMARY FOR AIR POLLUTION SOURCES

SOURCE NAME: Orlande Cogen DATE RECEIVED: April 11, 1994
Limited, L.P.
NAME: Ronald D. Pettit, Operations DATE REVIEWED: May 9, 1994
Manager
ADDRESS: 7201 Hamilton Boulevard REVIEWED BY: Louis Brown
Allentown, PA 18195-1501 AC48-206720

Your application for a modification to the operating permit for this referenced project has
been received and reviewed for completeness. The following item(s) is/are needed from the
professional engineer to complete your application.

1. A Letter of Authorization designating Ronald D. Pettit, Operations Manager, as
an Authorized Representative of Orlando Cogen Limited, L.P., must be
submitted to this office.

2. This source is not in compliance with the NSPS, 40 CFR 60 Subpart Db, which
requires the measurement of NOy and oxygen at two sampling sites. One
sampling site shall be located as close as is practical to the exhaust of the turbine,
and the second site at the outlet to the steam generating unit. The source does not
have sampling ports at the exhaust of the turbine. The request for modification of
Construction Permit No. AC48-206720 must be approved and issued by the
Department's Bureau of Air Regulation in Tallahassee before the operating
permit for this facility can be processed.

Pursuant to Section 120.60(2) F.S. | the Department may deny an application if the
applicant, after receiving timely notice, fails to correct errors or omissions, or to supply
additional information within a reasonable period of time.

If you have any questions, please call Louis Brown at (407)894-7555 or write to the above
address.

DEP Form 17 - 1.202 (2)

Printed on recycled paper.
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Date

S -a-9%

Air Resources Management

C R ™M

Charles M. Collins

Sincerely,
PE Administrator,

b

Orlando Cogen Limited, L.P.
CMC/1bl

Copies furnished to:
Kennard F. Kosky
Clair Fancy e

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

ROUTING AND TRANSMITTAL SLIP

TO: (Name, Orrice, LocaTion)
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Florida Department of
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road

Lawton Chiles

Governor Tallahassee, Florida 32399-2400 © Seerctary

Virginia 3. Wetherell

March 1, 1994
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Ms. Jewell A. Harper

Air Enforcement Branch
U.S. EPA, Region IV

345 Courtland Street, NE
Atlanta, Georgia 30365

« Dear Ms. Harper:

‘Re: Amendment of Construction Permit

" Orlando CoGen (I), Inc.; Orlando CoGen Limited, L.P.
AC48-206720; PSD-FL-184

The Department needs some guidance from the EPA regarding an
amendment request by KBN for the above referenced source.
The documents enclosed with this letter are as follows:

1. KBN’s amendment request dated January 5, 1994.

2. Department’s incompleteness letter of January 27, 1994.

3 KBN’s response to incompleteness letter dated February 22,
1994. : '

The issue of concern for the Department is the non-compliance by
the source with the New Source Performance Standards (NSPS)
requirements of 40 CFR 60, Subpart Db. The source is a
129-megawatt (MW) cogeneration facility consisting of a
combustion turbine (CT) with a maximum heat input of 857 MMBtu/hr
exhausting through a heat recovery steam generator (HRSG). The
transition duct from the CT to the HRSG contains duct .pburners
~with a maximum heat input of 122 "MMBtu/hr.

The applicable rule for the duct burners, 40 CFR 60.46 (f),
Subpart Db, requires the measurement of NOy and oxygen at two
sampling sites. One sampling site shall be located as close as
practicable to the exhaust of the turbine and the second site at
the outlet to the steam generating unit. The source does not
have sampling ports at the exhaust of the turbine.

Printed on recveled paper.



Ms. Jewell A. Harper
March 1, 1994
Page 2 of 2

Since the duct burner cannot be operated independently of the
combustion turbine, the source is requesting the specification of
individual limits for the CT and duct burners be changed to
emission limits applicable to the CT operating alone and the CT
and duct burners operating together. This change will not result
Ain an increase in annual emissions. See the attached letter from
Mr. Kosky, dated January 5, 1994.

Please indicate EPA’s position on this issue of the source'’s
non-compliance with NSPS requirements of testing as cited in

- Subpart Db. If there are any questions on the above, please call
Syed Arif of my staff at (904) 488-1344.

The Departmeht will not be able to take further action on the
request for permit amendment until the response from EPA is
received.

‘ Bureau of Air Regulation
CHF/SA/bjb
cc: Ken Kosky, KBN w/o attachments

Charles Collins, Central District w/o attachments
Dennis Nester, Orange County w/o attachments
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Mr. John C. Brown, Jr., P.E. N‘ge%

Administrator, Air Permitting and Standards
Bureau of Air Regulation

Florida Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

RE: Amendment of Construction Permit

Orlando CoGen (I), Inc.; Orlando CoGen Limited, L.P.
AC48-206720; PSD-FL-184

Attention: Syed Arif

Dear Syed:

This correspondence presents additional information requested in the Department’s letter dated January
27, 1994, concerning the request made to amend the above referenced permit. The information and
comments are presented in the same order listed in the Department’s January 27th letter.

Specific Condit_ion 4

1. The change requested in Specific Condition 4 was made to differentiate the emission limits made
~ for BACT and those applicable for NSPS. The reason this was requested was to distinguish
between the applicable limits and provide a clear basis for future compliance. Thus, the issue of
testing and location regarding NSPS would only apply to NOx and not the other pollutants. The
Department can change this condition without affecting the NSPS or its associated testing issue.

There arc no test ports that can meet the requirements to perform an EPA Method 20 in the transition
duct between the CT and duct burners. This not only applies to this facility but to all that have been
constructed in Florida (and presumably elsewhere to my knowledge). The reasons for this are:
a.  high temperature (1,000°F) and positive pressure of flue gas.
b.  an EPA Method 1 for locating flow rate measurements cannot be performed due to cyclonic
flow and obstructions; it would not be possible to determine emissions rates in Ibs/hr for

NOx, CO and PM.

c. an EPA Method 20 could not be performed at this locatlon due to the same problems with

EPA Method 1.
91134A1/13
1 / KBN ENGINEERING AND APPLIED SCIENCES. INC.

1034 Northwest 57th Street 5405 West Cypress Street, 1801 Clint Moore Road, Suite 105 6821 Southpoint Drive North, One Church Street, Suite 801
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February 22, 1994
Page 2

Historically, all determinations of duct burner emissions were performed using the approach suggested in
the testing protocol submitted to the Department for this cogeneration facility and discussed in the results.
The test protocol was distributed to both the Central District and the Bureau’s Emission Monitoring
section and no adverse comments were received. The methodology used presented the "as close as
practicable" location as the stack which can meet all EPA and DEP test location criteria. Tests were
conducted with and without duct burner operation to determine emission rates. While the test was not
conducted at the same time as suggested by the NSPS, the conditions were sufficiently representative to
determine if the duct burners were in compliance with the NSPS, i.e., 0.2 Ib/mmBtu. Having received
no adverse comments on the test plan, testing was conducted, since as you are aware, it was important to
perform test within the prescribed NSPS time frames.

I previously contacted EPA, including the author of the NSPS for Subpart Db [Rick Copeland (919)541-
5265] and an individual from the EPA Emission Measurement Branch [Terry Harrison (919)541-5233]
regarding this issue. Both are aware of the problem of determining compliance and have indicated that it
is under review by EPA for change. Both indicated that the testing procedure involving "with and
without duct burners" or a combined emission limit (i.e., turbine and duct burners) may be appropriate
considerations given the technical problems of testing duct burners.

Again, the requested amendment to Specific Condition would not in any way affect the NSPS testing
issue. '

2. The cited section of the NSPS [40 CFR 60.46(e)(1)] applies only to sources that are required to
have continuous emission monitoring system (CEMS) for NOx as required by Section 60.48b(b).
Duct burner systems are exempt under 60.48b(h) from CEMS; please note that this section cites
60.44b(a)(4) which apply to duct burners used in combined cycle systems. The attached EPA
letter confirms this observation.

Specific Condition 7

The purpose of requesting this change was for the ease of monitoring after the initial performance tests
were conducted. It is recognized that EPA Method 20 is required for the initial compliance tests.
However, the NSPS do not require annual compliance tests after the initial performance tests. Thus, the
NSPS would not be contradicted if the Department specifies EPA Method 7e for annual compliance after
the initial tests. Also, please note that the testing procedure used for determining compliance with the
duct burners uses the appropriate methods; the only thing of issue is how the results are interpreted.

Specific Condition 8

There is difficulty using EPA Method 5 due to heated glass probe length and number of test locations.
Since EPA Method 17 is equivalent to EPA Method 5 when the temperature is 250°F or greater, it is
requested that EPA Method 17 be included in this Specific Condition. The data suggests that the EPA
Method 17 criteria can be met at the cogeneration facility.

91134A1/13



February 22, 1994
Page 3

It is hoped that this information is sufficient to address your questions. However, it may be appropriate
to meet with you on these issues to clarify any further questions. I would suggest the week of February
28th as an option. There is some time constraints, since these issues must be address before applying for
the operating permit. I’ll call in a few days. In the meantime, please call if you have any questions.

Sincerely,

A

Kennard F. Kosky, P.E.
President

¢c:  Tom Hess, Orlando CoGen (I), Inc.
Charles Collins, P.E., FDEP Central District
Dennis Nester, Orange County EPD

KFK/mlb

91134A1/13



Sy - Florida Department of
4 Environmental Protection

 *“ff"ﬁ Twin Towers Office Building
2600 Blair Stone Road

Lawton Chiles

Governor Tallahassee, Florida 32399-2400 Seeretary

Virginia B. Wetherell

January 27, 1994
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Kennard F. Kosky, P.E.

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

Gainesville, Florida 32605

RE: Amendment of Construction Permit
Orlando CoGen (I), Inc.
AC48-206720; PSD-FL~-184

Dear Mr. Kosky:

The Department ‘has reviewed the request for changes to the above
referenced construction permit. Listed below is the additional
information required in order to contlnue processing this amendment
request: o

Specific Condition 4

1. Please indicate if there are sampling ports upstream of the
duct burner (DB)? The applicable New Source Performance Standards
(NSPS) for the DB’s in 40 CFR 60.46(f), Subpart Db, require that
the measurements of nitrogen oxides (NOy) and oxygen shall be taken
at two sampling sites. One sampling site shall be located as close
as practicable to the exhaust of the turbine and the second site at
the outlet to the steam generating unit. The NOy emission rate
from the combined cycle system is calculated by taking the
difference of the measurements from the two sites. If this .
condition was not complied with, was a waiver obtained for their
locations? .

2. For the initial compliance test, 40 CFR 60.46(e) (1), Subpart
Db, requires NOy measurements from the steam generating unit to be
continuously monitored for 30 successive steam generating unit
operating days. The 30-day average emission rate is used to
determine compliance with the NOy emission standards. Please
provide a copy of these test data.

The two requirements above are included in Specific Condition 16 of
the air construction permit.

Printed on recyeled paper.



Mr. Kennard F. Kosky, P.E.
January 27, 1994
Page Two

Specific Condition 7

Since the applicable NSPS (Subparts Db and GG) require that EPA
Method 20 be used for determining NOy emissions, the change for
this specific condition will require submittal of an alternate
sampling procedures request as outlined in 17-297.620.

Specific Condition 8

1. Please explain the reasons for using EPA Method 17 in lieu of
EPA Method 5? EPA Method 17 has a stack temperature limitation.
Can this condition be met?

We will resume processing the amendment after the requested
information is received. Should you have any questions on this
matter, please contact Syed Arif at (904) 488-1344.

Sincerely,
Jo . Brown, Jr., P.E.

Ad istrator
Air Permitting and Standards

JB/SA/bijb

cc: Charles Collins, Central District
Dennis Nester, Orange County
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RECEIV ED

January S, 1994 .

0 6 1594
Mr. Clair H. Fancy, P.E., Chief [JAN
Bureau of Air Regulation gureau of
Florida Department of Environmental Protection Air 'Regu\a_tior_l

2600 Blair Stone Road
Tallahassee, FL. 32399-2400

et

RE: Orlando CoGen (I), Inc.; Orlando CoGen Limited, L.P.
AC48-206720; PSD-FL-184; Orange County
Request for Modification of Construction Permit

Dear Clair:

This correspondence is submitted on behalf of Orlando CoGen (I), Inc., to request some minor changes to
the construction permit issued for the facility. The source is a 129-megawatt (MW) cogeneration facility
located in Orlando Central Park, Orange County, Florida. The cogeneration facility consists of a
combustion turbine (CT) exhausting through a heat recovery steam generator (HRSG). The transition
duct from the CT to the HRSG contains duct burners (DBs) with a maximum heat input of 122 million
British thermal units per hour (MMBtu/hr).

The construction permit was issued August 17, 1992, and expires August 31, 1994. Initial compliance
tests were performed on October 12-15, 1993, and revealed some areas where changes to permit
conditions are requested. Changes to Specific Conditions 4, 7, and 8 are requested.

Please be advised, however, that this request does not constitute any change in total emissions from the
facility. Moreover, the initial tests for the facility demonstrated that the combustion turbine can achieve
and nitrogen oxide (NO,) emission concentration of 15 parts per million (volume) dry (ppmvd)
corrected to 15 percent oxygen (O,). This extremely low emission rate is currently the lowest
demonstrated among all cogeneration facilities in the State of Florida.

Specific Condition 4

This condition sets forth the emission limits for the facility (see attached Specific Conditions 4, 7, and 8).
The allowable emission standards/limitations are expressed in terms of individual limits for the CT and
the DBs. For NOQ,, the allowable emission standards are based on 15 ppmvd at 15 percent O, for the CT
and 0.1 Ib/MMBtu heat input for the DBs. The applicable new source performance standards (NSPS) for
the CT is Subpart GG which specifies an emission concentration of 75 ppmvd at 15 O, and corrected for
heat rate (this equates to 94 ppmvd at 15 percent O,). For the DBs, the applicable NSPS is Subpart Db
which specifies an maximum emission rate of 0.2 Ib/MMBtu. Emission-limiting standards are also
limited for carbon monoxide (CO), particulate matter (PM)/PM10, volatile organic compounds (VOCs),
and visible emissions (VE). There are no applicable NSPS for these pollutants. Only natural gas is used
as fuel at the facility.

91134A/10 KBN ENGINEERING AND APPLIED SCIENCES. INC.

1034 Northwest 57th Street 5680 West Cypress Street, Suite | 1801 Clint Moore Road, Suite 105 6821 Southpoint Drive North, One Church Street, Suite 801
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Mr. Clair H. Fancy, P.E., Chief
January §, 1994
Page 2

It is requested that the Department consider changing the specification of individual limits for the CT and
DBs to emission limits applicable to the CT operating alone and the CT/DBs operating together.
Attached is the requested terminology for Specific Condition 4. As noted, there will be no increase in
annual emissions with this requested change to the permit. The reasons for this request are threefold.
First, the large volume flow rate of the CT could produce erroneous results when compliance with DB
emissions is determined (see attached test report). The combination of large flow rate and smaller
emission contribution from the DBs can produce substantial apparent errors when none exist.

Second, determining the emission status of the facility will be much easier for the Department by having
specific limits for the CT and CT\DB combination. Since the facility has installed a continuous emission
monitoring (CEM) system for NO,, determining the emission status would be directly evident.

Third, the DBs cannot be operated without the CT; therefore, it is logical to specify emission limits for
the combination rather than separately. :

It is recognized that the DBs must independently demonstrate compliance with NSPS. It is proposed that
this be accomplished separately through requested changes to Specific Condition 7 (see discussion below).
The specific reference to NSPS is contained in Specific Condition 16. Please note that the basis of the
requested CT/DB emission limit does not change the original basis of 0.1 1b/MMBtu. Indeed, a
combined limit must be met during annual compliance tests when both CT and the DBs are at 90 to 100
percent of full load. Therefore, the emissions cannot exceed the original emission basis of 15 ppmvd at
15 percent O, for the CT and 0.1 1b/MMBtu for the DBs.

Specific Condition 7 A

It is requested that this condition be changed to allow the use of EPA Method 7e for determining future
compliance with Specific Condition 4. Determining initial compliance with NSPS for the CT has been
conducted using EPA Method 20. The results clearly demonstrate that NSPS is achieved by this very
low-NO, emitting machine. Compliance with NSPS for the DBs was determined using EPA Method 20
and demonstrating compliance with the NO, emission limit of 0.2 Ib/MMBtu. -

Please note that this approach is consistent with that approved by the Department for the Florida Power &
Light Company Putnam Plant. In this case, the Department allowed testing of four HRSGs with DBs
using the proposed approach. The DBs for this facility have a higher firing rate that the Orlando CoGen
facility and Subpart Db applied.

Specific Condition 8
It is requested that this condition allow the use of EPA Method 17.

PERMIT FEE

A permit fee of $250 as specified by Rule 17-4.050(4)(p)5. F.A.C. is attached to this request.

91134A/10



Mr. Clair H. Fancy, P.E., Chief
January 5, 1994
Page 3

Please call if you have any questions. If it is necessary to meet on this request, I and representatives of
Orlando CoGen would be available at your and your staff’s convenience. As always, your consideration

in this matter is appreciated.

Sincerely,
S
Kennard F. Kosky, P.E.

President
Florida Registration No. 14996

KFK/mk

cc: Tom Hess, Orlando CoGen (1), Inc.
Bruce Mitchell, FDEP BAR
Charles Collins, P.E., FDEP Central District
Dennis Nester, Orange County EPD
File (2)
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91134a1/10/cc-1

12/30/93
CURRENT CONDITIONS IN AC 48-206720
Specific Conditions
4. The maximum allowable emissions from this facility shall not
exceed the emission rates listed in Table 1.
Table 1
Pollutant Source Allowable Emission Standard/Limitation
NO, CT 15 ppmvd @ 15% 0O, (57.4 lbs/hr; 251.4 TPY)
DB 0.1 lb/MMBtu (12.2 1lbs/hr; 22.5 TPY)
CT/DB 24-hr rolling average
co CT 10 ppmvd (22.3 1lb/hr; 92.1 TPY)
DB 0.1 1b/MMBtu (12.2 1lbs/hr; 22.5 TPY)
PM/PM,, CT 0.01 1b/MMBtu (9.0 lbs/hr; 39.4 TPY)
DB 0.01 1lb/MMBtu (1.2 1lbs/hr; 2.2 TPY)
vocC CT 3.0 1lbs/hr; 13.0 TPY
DB 3.7 1bs/hr; 6.8 TPY
VE CT/DB < 10% opacity
NOTE:
1. . CT: combustion turbine
DB: duct burner
2. Natural gas usage only in the CT and DB.
3. Hours of operation:
a. CT: 8760 hrs/yr
b. DB: 3688 hrs/yr (at a maximum heat input of 122.0 x
10% Btu/hr)
4. Maximum heat input:
a. CT: 856.9 x 10° Btu/hr
b. DB: 122.0 x 10° Btu/hr; 450,000 x 10° Btu/yr
5. DB operation planned when ambient temperature is greater than
59°F.
7. Initial and subsequent annual compliance tests shall be

performed within 10 percent of the maximum heat rate input for the
tested operating temperature. Tests shall be conducted using EPA
reference methods in accordance with the July 1, 1991 version of
the 40 CFR 60, Appendix A.

a. EPA Method 5 for PM
b. EPA Method 10 for CO
cC. EPA Method 9 for VE
d. EPA Method 20 for NO,

CC-1



91134a1/10/cC-2
12/30/93

Note: Other test methods may be used for compliance testing only
after prior Department written approval.

8. EPA Method 5 must be used to determine the initial compliance
status of this unit. Thereafter, the opacity emissions test may be
used unless 10% opacity is exceeded.

CC-2
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12/30/93
REQUESTED CHANGES IN AC 48-206720
Specific Conditions
4, The maximum allowable emissions from this facility shall not
exceed the emission rates listed in Table 1.
Table 1
Pollutant Source Allowable Emission Standard/Limitation
NO, CT 15 ppmvd @ 15% O,; 57.4 1lbs/hr; 251.4 TPY
CT/DB 69.6 lbs/hr; 273.9 TPY
CT/DB 24-hr rolling average
co CT 10 ppmvd; 22.3 lbs/hr; 92.1 TPY
CT/DB 34.5 1lbs/hr; 114.6 TPY
PM/PM,, CT 0.01 lb/MMBtu; 9.0 lbs/hr; 39.4 TPY
CT /DB 10.2 1lbs/hr; 41.6 TPY
voc CT 3.0 1lbs/hr; 13.0 TPY
CT/DB 6.7 lbs/hr; 19.8 TPY
VE CT or CT/DB < 10% opacity
NOTE:
1. CT: combustion turbine alone
CT/DB: CT with duct burner (DB) in operation
2. Natural gas usage only in the CT and DB.
3. Hours of operation:
a. CT: 8760 hrs/yr
b. DB: 3688 hrs/yr (at a maximum heat input of 122.0 x
10® Btu/hr)
4. Maximum heat input:
a. CT: 856.9 x 10° Btu/hr
b. DB: 122.0 x 10°® Btu/hr; 450,000 x 10% Btu/yr
5. DB operation planned when ambient temperature is greater than
59°F.
7. Initial and subsequent annual compliance tests shall be

performed within 10 percent of the maximum heat rate input for the
tested operating temperature. Tests shall be conducted using EPA
reference methods in accordance with the July 1, 1993 version of
the 40 CFR 60, Appendix A.

a. EPA Method 5 or 17 for PM

b. EPA Method 10 for CO

c. EPA Method 9 for VE

d. EPA Method 20 for NO, (initial) and EPA Method 7e (annually)

RC-1



91134A1/10/RC-2
12/30/93

Note: Other test methods may be used for compliance testing only
after prior Department written approval.

8. EPA Method 5 or 17 must be used to determine the initial

compliance status of this unit. Thereafter, the opacity emissions
test may be used unless 10% opacity is exceeded.

RC-2



Emissions Performance Test Results
and CEMS Performance Specification Test Results
for

Orlando CoGen Limited

(October 12-15, 1993)

Part A (Results)

Prepared by:

Tom Hess
Air Products and Chemicals, Inc.
1 December 1993
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Introduction

Emission tests were conducted at Orlando CoGen Limited, "OCL", on a combined-cycle natural gas-fired
power plant over the period of 12 October - 15 October. These tests were performed to show compliance
with: '

o Florida Department of Environmental Regulation Permit No.: AC 48-206720/PSD-FL-184 issued 17
August 1992

o EPA NSPS Subpart GG (combustion turbines)
EPA NSPS Subpart Db (duct burners)

o EPA Performance Specifications 2 and 6 (NOx continuous emission monitoring system).

As summarized in Table 1 (page 5), the combined cycle plant meets its total emissions limits for PM, CO,
NOx, and visual emissions in its two operating modes: 1)combustion turbine only firing; and 2)
combustion turbine firing with auxiliary firing in the duct bumners of the heat recovery steam generator.

This report is divided into two parts. Part A, this part, describes the facility, the test program, and gives a
summary of all test results compared to emission limitations. Also included are the results of the
performance specification tests for the NOx continuous emission monitoring system. Part B contains all
raw test data and QA/QC procedures.

Tests were observed by Mr. Dennis Nester of the Orange County Environmental Protection Department
and were carried out by Air Consulting and Engineering of Gainesville, Florida.



Facility Description

The OCL facility generates electricity and a small amount of process steam from a single natural gas-fired
combustion turbine, "CT", followed by a heat recovery steam generator. Combustion of natural gas occurs
primarily in the combustion turbine, but when additional thermal energy is needed, an additional small
amount of natural gas is fired in the steam generator portion of the plant in duct bumers, "DB". However,
no additional combustion air is required for duct bumner firing since the turbine exhaust gases have
sufficient oxygen to support combustion of gas at the duct burners.
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The combustion turbine drives a single generator which is also coupled to low and high pressure steam
turbines driven by steam produced in the heat recovery steam generator. During warm weather, when the
combustion turbine is limited in its capacity, supplementary firing in the duct burners in the steam
generator provides additional steam allowing the plant to maintain its generating capacity.

The duct burners can not be independently fired, since the burners rely on the turbine exhaust to provide
oxygen for combustion. Therefore, there are only two plant operating modes: 1) combustion turbine (CT)
only firing; and 2) combustion turbine plus duct burner firing (CT +DB). Emission tests were conducted to
determine emissions for both of these operating modes.



Summary of Results
DER Permit

The following table gives the results of emission tests demonstrating compliance with the DER permit
emission limitations. For the maximum firing case (CT +DB) the turbine and duct burners were fired at
95% of the maximum permitted values. All emissions requirements were met. Test data for the case of
combustion turbine only (CT) firing, again at 95% of the allowable operating rate, also indicate emissions

less than permit values. Complete details of each test run can be found in the section Detailed Summary of
Results (page 10).

A
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Table 1. Summary of Emission Test Results o
CT+DB CT Only DB Only *
Emission Measured Emission || Emission
Measured Standard Standard Measured Standard
. 10/12/93 _ 10/13/93 . 10/12/93
2,3,4-avg 1,2,3-avg 2,3 ,4-avg
Gross Power, MW 123.0 115.2 ) 123.0
MMBtu/hr LHV** CT 778.2 787.3
MMBtuwhr LHV CT, ISO 812.8 <856.9 811.2 856.9 HHV
Percent of Allowable 94.9 94.7 / 4
MMBtwhr LHV, DB 116.4 <122.0 116.4 <122.0 i
Percent of Allowable 95.4 95.4 ,M 2
L

» o
NOx, IbssMMBtu (LHV) 0.06013 /a 0.05328 na . 0.1 0.1 v 52 v
NOx, ppmvd ISO 15%02d /a wa 13.80 15 Wa Wa "/l'w -
NOx, 1bs/hr 64.8 69.6 49.8 57.4 14.3 12.2
CO, ppmvd 0.0790 n/a 0.014 10 n/a n/a
CO, Ibs/MMBtu (LHV) 0.00019 - n/a 0.00004 n/a 0.0012 0.1
CO, lbs/hr 0.20 34.5 0.04 223 0.16 12.2
PM, lbs/MMBtu (LHV) 0.00851 n/a 0.00673 0.01 0.02 0.01
PM, lbs/hr 8.96 10.2 6.30 9.0 2.7 1.2
Visible emissions 0 10 0 10 n/a n/a

*  Determined as the difference in emissions with and without duct burners using EPA Method 19 as explained below.

**  Lower Heating Value

Also reported are the emissions that may be attributable to the duct burners. However, it must be noted that
there is no way to directly determine emissions from duct burners since they cannot be operated
independently of the combustion turbine. As a result, estimated emissions of the duct burners must be
determined by the difference in emissions between the case of turbine operation with duct burner firing
(CT+DB), and the case of combustion turbine operation alone (CT).



From Method 19 of 40 CFR 60, the following equation (19-10) is used to estimate emissions from the duct

bumers using test results:

Eps=Ecr. M)+%‘(E(CT#DB)_ Ec)

b8

where E is 1bs of emission/MMBtu and H is the heat input in MMBtwhr. Care must be taken to
consistently use the correct convention for the heat input basis. For all calculations reported here, the lower
heating values are used since this is the basis of the permit.

As is evident from the equation, large errors may result in the estimate for Eps from small measurement
errors in Ecr+pg) and Ecr. It's the classic case of the large error associated with taking the difference in
two very small numbers. At the low levels of NOx and PM emitted by this plant, relative errors in
measurements are likely to be quite high. Further, any errors in measurement are magnified by the ratio of
Hcr to Hpp. Therefore, because duct firing is a small fraction of total gas firing, large errors in the
calculation of NOx and PM emissions attributable to DB firing will result from small errors in
measurement in those variables.

For example, substituting the test results for NOx from the table above yields

En=0.06013 + 7782
116.4

-(0.06013-0.05328) =0.1059

However, with only a 3% measurement error in E¢cr+pg) or Ect, the estimate for Epg becomes (assuming
the entire error is in E¢cr+D8))

En=0.05833+ ’1]’1]23 -(0.05833-0.05328) = 0.09209

This is over a 13% error in the estimate for Epg. In fact, this calculation understates the uncertainty in the
estimate of the duct burner NOx emissions. Four measurements are required to determine Epg: NOXx, for
DB+CT firing; Oz, for DB+CT firing; NOx, for CT only firing; and O for CT only firing. There is some
measurement error associated with all four values, all of which contribute to the error in determining NOx
emissions due to the duct burners. To illustrate this more fully, a Monte-Carlo simulation was performed to
generate the cumulative probability distnibution of Epg. In the simulation it is assumed that measurement
error is normally distributed with standard deviation of 3% of the mean of the measurements. For example,

- the observed value of NOx for the CT was 11.8 ppm, so that the standard deviation for this measurement

was assigned a value of 0.35 ppm. Results are shown graphically in the following figure.
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The graph shows the effect of these measurement errors in the resulting distribution of calculated values for
duct burner NOx, Epp. As shown, the uncertainty in Epp for NOx is very high- the 90th percentile being
65% higher than the mean. For the estimated mean value of 0.106 there is a 40% chance that the true value
is actually less than about 0.090 Ibs/MMBtu. Another way of thinking about this graph, is that the true
emissions performance of the duct burners would have to be less than about 0.04 1bs/MMBtu to have a -
90% chance of passing an emission test given the uncertainty in the individual NOx and O; measurements.

The accuracy of measurement of particulate matter at these low emission rates is even more of a problem
since accurate PM measurements at low emission rates is more difficult than measuring gas concentrations.

However, it should be kept in mind that firing duct burners independently of the combustion turbine is
meaningless as well as physically impossible. Again, the combined cycle plant meets the permit's emission
limitations under its only two operating modes: combustion turbine operation alone, and combustion
turbine operation with gas firing in the duct burners. For total emissions, the uncertainty is much smaller,
since the difference in two small numbers does not enter into the calculation of total emissions. As shown
below for the simulation of total emissions, the 90th percentile value is only 11% higher than the mean.

Cumusitive Prabebility of Totel NOx Emissione

0.9 ' /
0.7 /

0.8

0.5

Piobability

0.04 0.045 0.05 0.055 0.08 0.085 0.07
Tolal NOx Emissions (CT + DB), Ibe/MMBIu HHV



New Source Performance Standards

Subpart GG-Stationary Gas Turbines

The following table gives the NSPS emission standards applicable to the combustion turbine compared to
observed emissions performance. In all cases observed emissions reported are the average from three runs
conducted at a given firing rate. The combustion turbine firing rates were selected to represent the normally
expected operating range of the plant.

Table 2. NSPS Subpart GG Performance (Combustion Turbine)

Pollutant - || Turbine Firing Rate, Percent of Standard Observed Emission
Allowable at ISO conditions
(856.9 MMBtwhr, LHV)
NOx - 94.7 94 ppmvd, 15% O2, at a rated 13.8 ppmvd, 15% O2, ISO
heat rate of 11.5 KJ/Watt-hr )
81.9 " 135"
87.0 " 114,"
92.6 " 12.8,"
SOz Average of four fuel samples | Fuel sulfur <0.8% by weight 0.0035 weight % S

Subpart Db-Duct Burners

The only new source performance standard applicable to natural gas fired duct burners is a limit of 0.2 lbs
NOx/MMBtu heat input to the duct burners. The observed NOx emission rate was only 0.1 Ibs
NOx/MMbtu (see Table 1).




Emission Monitoring System

“Continuous Emission Monitoring System-Performance Specification Tests

This plant is equipped with a continuous emission monitoring system to monitor the emission rate of NOx
in units of 1bs/hr. As shown in the following diagram, the continuous emission monitoring system (CEMS)
measures the concentrations of NOx, COz, and the flow rate of flue gas leaving the stack following the
HRSG. Flue gas is extracted from the stack using purified nitrogen to carry it to CO, and NOx analyzers
housed in an air conditioned shelter at the base of the stack. The dry nitrogen carrier gas, by diluting the
sample, lowers its dew point enough that no moisture removal is necessary prior to passing the gas sample
to the analyzers. Because no moisture is removed in the sampling process, all concentrations are therefore

on a wet basis.
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Flue gas flow rate is monitored at multiple points in the plane of the stack using differential préssure. The

multi-point readings are integrated and compensated for temperature and pressure to produce a flow rate in
standard cubic feet per minute.

Other components of the system are:

e A system controller which takes instrument readings and converts the analyzer outputs into the correct
signal for transmission to the data acquisition computer. The controller also controls the injection of
reference gases for system calibration and auditing.

e The dilution control panel controls the flow of extraction gas to the gas sample probe in the stack.

o The extraction gas cleanup module removes moisture, NOx, and CO- which may be present in the
nitrogen carrier used to extract flue gas from the stack.

Data Acquisition

Data from the analyzers is transmitted via the system controller to a dedicated microcomputer which logs
the measurement data (ppm NOx, %CO., and SCFM flow) and performs calculations to convert the
measurements to other units, such as 1bs/hr, and 1bs/MMBtu. Additional functions include:

e tracking cumulative emissions,

e recording results of daily and quarterly cylinder gas checks and audits of the CEMS,
_ o producing alarms if permitted emissions are exceeded or monitor malfunctions are detected,
o recording status of the monitoring system,
« and producing emission reports required by permits and regulations.

Performance Requirements

Performance specifications currently applicable to the monitoring system are contained in 40 CFR 60 App.
B Spec. 2 (NOx monitor) and Spec. 6 (NOx rate monitoring). The following table summarizes the results
of the performance specification tests for relative accuracy and the 7-day zero and calibration drift tests.
Complete results are given in the Detailed Performance Specification Test Results section (page 16).

Table 3. CEMS Performance Specification Test Results

Specification Standard Observed Result
Relative accuracy of NOx analvzer < 20% error at 95% confidence | 3.42% in units of ppmw NOX
Relative accuracy of NOX continuous emission rate monitor | <20% error at 95% confidence | 1.63% in units of Ibs/hr NOx
Zero Dnift NOX analyzer <2.5% of span Max. 0.08%
Span Drift NOx analyzer < 2.5% of span Max. 0.80%
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Detailed Summary of Results

The following table summarizes the test conditions for each run performed during the emission
performance and CEMS performance specification tests. Tables 5, 6, and 7 following give results for each
test as well as relevant plant performance data. Part B of the report contains the field data used in
preparing the test results given in Tables 5, 6, and 7. Table 4 also indicates in which section of Part B the
relevant test data can be found for each test run. Part B also contains all strip charts, field data, laboratory
reports, QA/QC data for the emission tests, and NOx CEM RATA/drift data.

The following test methods were used to determine emissions:

EPA Method 20 NOx
EPA Method 10 CO
EPA Method 5 PM
EPA Method 9

Table 4. OCL Emission Test Log

Visible Emissions

Plant Operating Part B
Run Date, Time Condition Tests Tab Remarks
1 10/12, 07:47-10:10 Maximum CT 1 Data for this run is reported in Part B, but operations
firing, but variable were not steady and did not represent maximum gas
duct bumer firing firing. Results not used in evaluation of performance.
2 10/12, 11:23-13:33 Maximum CT & PM, NOx, CO, VE '
) DB firing x 2, flow, COa, 02
3 10/12, 14:13-16:18 i " (VEx2)
4 10/12, 16:48-18:53 i " (no VE)
1 10/13, 07:48-09:51 Maximum CT PM, NOx, CO, 2 Duct burner emissions are determined by difference
firing, no DB firing | CO2, Oy, flow between PM, NOx, and CO emissions with DB (runs
2-4) and without DB firing (runs 5-7). Slight
variations in firing rates are taken into account by
weighting emissions on heat input basis using EPA
Method 19 (equation 10).
2 10/13, 10:55-13:43 " "
3 10/13, 14:31-16:42 "
1 10/14, 08:12-10:04 Nominal 80% NOx, CO3, 0a, 3
firing rate of CT. flow
No DB firing
2 10/14, 11:04-12:03 " " CEMS relative accuracy performance specification
test (RATA 1.
3 10/14, 12:23-13:20 RATA2
1 10/14, 14:08-15:06 Nominal 87% NOx, CO», 0o, 4 RATA3
firing rate of CT. flow
No DB firing
2 10/14, 15:40-16:29 RATA4
3 10/14, 16:36-17:25 RATA'S
1 10/15, 07:44-08:35 Nominal 94% NOx, CO2, 02, 5 RATA6
firing rate of CT. flow
No DB firing
2 10/15, 09:07-9:56 RATA7
3 10/15.10:16-11:11 RATAS
1A 10/15, 11:28-12:27 Nominal 100% NOx, CO2, Oa, 6 RATAS9
CT firing. No DB flow
firing.
2A 10/15, 13:30-14:30 Nominal 100% CT | NOx, CO3, O2, 7 RATA 10
firing. Reduced rate | flow
DB firing
3A 10/15, 16:48-17:22 Nominal 100% CT | NOx, CO3, O7, 8 RATA 1l
fining. High DB flow
fifng.
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Table 5. Emission Test Results/Plant Operating Data for 10/12 &13 (Base Cases w & w/o Duct Burners)

OCL Emission Tests 12-Oct 12-Oct 12-Oct 13-Oct 13-Oct 13-Oct
CT+DB CT+DB CT+DB CT CT CT
Run2 Run3 Run 4 Average Run1l Run 2 Run3 | Average
Start Test Run 11:23 14:13 16:48 7:48 10:55 14:31
Stop Test Run 13:33 16:18 18:53 9:51 13:43 16:42
MW Generator 123.6 122.6 122.7 123.0 118.0 114.6 113.1 115.2
GT KSCFH nat. gas 852.2 8423 843.0 845.9 886.0 842.6 8416 856.7
DB KSCFH nat. gas 126.2 125.2 126.5 126.0 0.0 0.0 0.0 0.0
GT MMBtwhr HHV 870.1 860.0 860.7 863.6 903.7 859.5 858.4 8739
GT MMBtwhr LHV 784.1 775.0 775.6 778.2 814.2 774.4 773.4 7873
DB MMBtwhr HHV 1289 127.9 129.2 128.6 0.0 0.0 0.0 0.0
DB MMBtuwhr LHV 116.1 115.2 116.4 115.9 0.0 0.0 0.0 0.0
Turbine 1SO Heat Input LHV 815.1 811.0 812.3 812.8 825.7 800.9 807.1 8112
Mean Barometric Pressure, inHg 29.95 29.95 29.95 30.02 30.02 30.02
Mean RH% 55.9 433 43.0 86.4 54.9 439
Mean Temp, °F 76.5 81.1 81.5 64.1 75.4 80.8
Abs. humid (1b water/lb dry air) 0.0108 0.0097 0.0098 0.0110 0.0102 0.0098
F factor, SCF/MMBtu HHV 8482 8482 8482 8431 8481 8481
HHYV Bu/SCF nat. gas 1021 1021 1021 1020 1020 1020
LHV Btw/SCF nat. gas 920 920 920 919 919 919
Stack temperature, °F 242.6 244.4 244.3 2522 248.1 251.1
Stack pressure, inHg 29.89 29.89 29.89 29.96 29.95 29.95
Stack moisture, % 7.68 8.53 7.67 7.11 7.214 7.165
02, %dry 14.90 14.80 14.90 15.80 15.70 15.60
COy, %dry 3.40 3.40 3.40 2.90 3.00 3.00
Stack actual flow rate, ACFM 834423 807776 851864 862307 856175 843116
Stack standard flow rate, SCFMD 578347 553309 589058 594584 592966 581780
Particulate total catch, mg 10.8 11.5 10.1 6.5 5.6 11.2
Volume sampled, SCFD 94.49 86.56 93.50 101.8 97.05 92.268
Particulate, Ibs/MMBtu, HHV 0.00745 0.00851 0.00704 | 0.00766 0.00489 0.00434  0.00895 | 0.00606
Particulate, Ibs’MMBitu, LHV 0.00826 0.00945 0.00781 0.00851 0.00543 0.00481 0.00993 | 0.00673
Particulate, lbs/hr 8.74 9.72 8.42 8.96 5.02 4.53 9.34 6.30
NOx, ppmvd 15.51 15.50 1536 15.46 11.07 12.06 12.27 11.80
NOx, ppmvd 15%03, ISO n/a n/a n/a 13.79 13.92 13.69 13.80
NOx, Ibs/MMBtwu HHV 0.05471 0.05378 0.05418 | 0.05422 0.04593 0.04508 0.0489% | 0.04800
NOX, Ibs/MMBtu LHV 0.06072 0.05968 0.06013 | 0.06018 0.05098 0.05447 0.05438 | 0.05328
NOXx, !bs/hr 64.26 61.43 64.81 63.5 47.15 51.23 51.13 49.8
CO, ppmvd 0.088 0.078 0.071 0.0790 0.043 0 0 0.014
CO, Ibs/MMBtu HHV 0.00019 0.00016 0.00015 0.00017 0.00011 0.00000 0.00000 | 0.00004
CO, 1bs/MMBw LHV 0.00021 0.00018 0.00017 | 0.00019 0.00012 0.00000 0.00000 | 0.00004
CO, Ibs/hr 0.22 0.19 0.18 0.20 0.11 0.00 0.00 0.04
Visual Emissions, % opacity 0 0 0 0 0 0 G
Period of Observation 11:25 11:55 14:15 14:45 7:50 10:54 14:3¢
11:55 12:25 14:45 15:15 3:50 11:54 15:3¢
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Table 6. Emission Test Results/Plant Operating Data for 10/14 (CT Turndown Cases)

OCL Emission Tests 14-Oct 14-Oct 14-Oct 14-Oct 14-Oct 14-Oct
CT8% CT80% CT80% CT87% CT87% CT87%
Runl Run2 Run3 Average Run1 Run2 Run3 Average
RATA1 RATA2 RATA3  RATA4  RATAS
Start Test Run 8:12 11:04 12:23 14:08 15:40 16:36
Stop Test Run 10:04 12:03 13:20 15:06 16:29 17:25
MW Generator 96.13 94.59 94.24 95.0 101.40 100.81 100.55 100.9
GT KSCFH nat. gas 736.80 729.35 728.90 731.7 771.83 767.22 768.85 769.3
DB KSCFH nat. gas 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.0
GT MMBtwhr HHV 750.1 742.5 742.0 744.9 785.7 781.0 782.7 783.1
GT MMBtwhr LHV 676.4 669.5 669.1 671.7 708.5 7043 705.8 706.2
DB MMBwhr HHV - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DB MMBtwhr LHV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turbine ISO Heat Input LHV 700.2 701.6 704.0 701.9 744.4 741.4 750.3 745.4
Mean Barometric Pressure, inHg 30.02 30.13 30.02 30.07 30.07 30.07
Mean RH% 85.8 789 72.1 67.71 60.1 69.6
Mean Temp, °F 722 790 80.0 80.71 82.6 84.9
Abs. humid (Ib water/1b dry air) 0.0145 0.0167 0.0158 0.0151 0.0143 0.0179
F factor, SCF/MMBtu HHV 8480 8480 8480 8480 8480 8480
HHV Btw/SCF nat. gas 1018 1018 1018 1018 1018 1018
LHV Btw/SCF nat. gas 918 918 918 918 918 918
Stack temperature, °F 250 248 247 241 244 243
Stack pressure, inHg 29.93 29.93 29.93 30.03 30.03 30.03
Stack moisture, % 8.6 8.6 8.6 7.5 7.5 7.5
O3, Y%dry 15.60 15.70 15.70 15.40 15.30 1538
CO2, %dry 3.00 3.00 3.00 3.20 3.18 3.12
Stack actual flow rate, ACFM 735697 719720 714460 704532 703977 697879
Stack standard flow rate, SCFMD 500464 491121 488137 492405 490462 486523
Particulate total catch, mg N/A N/A N/A N/A N/A N/A
Volume sampled, SCFD N/A N/A N/A N/A N/A N/A
Particulate, Ibs/MMBtu, HHV N/A N/A N/A N/A N/A N/A
Particulate, Ibs/MMBtu, LHV N/A N/A N/A N/A N/A N/A
Particulate, lbs'hr N/A N/A N/A N/A N/A N/A
NOx, ppmvd 9.99 10.01 9.82 9.94 9.69 9.63 9.24 9.52
NOx, ppmvd 15%032, ISO 12.54 13.54 14.54 13.54 11.46 11.10 11.50 11.35
NOx, lbs/MMBtu HHV 0.03988 0.04073 0.03996 0.04019 0.03728 0.03639 0.03542 0.03636
NOx, Ibs/MMBtu LHV 0.04423 0.04517 0.04431 0.04457 0.04134 0.04035 0.03928 0.04032
NOXx, 1bs/hr 35.81 35.22 3434 35.1 34.18 33.83 32.20 33.4
CO, ppmvd 1.41 1.55 1.46 1.4733 0.00 0.00 0.00 0.0000
CO, Ibs/MMBtu HHV 0.00343 0.00384 0.00362 0.00363 0.00000 0.00000 0.00000 0.00000
CO, Ibs/MMBtu LHV 0.00380 0.00426 0.00401 0.00402 0.00000 0.00000 0.00000 0.00000
CO, tbs/hr 3.08 332 3.11 3.17 0.00 0.00 0.00 0.00
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Table 7. Emission Test Results/Plant Operating Data for 10/15 (CT Turndown Case)
OCL Emission Tests 15-Oct 15-Oct 15-Oct 15-Oct 15-Oct 15-Oct
CT 94% CT 94% CT 94% CT CT+DB CT+DB
Runl Run 2 . Run3 Average Run 1A Run2A Run3A
RATA6 RATA7 RATA 8 RATA9 RATA10 RATAIll
Start Test Run 7:44 9:07 10:16 11:28 13:30 16:48
Stop Test Run 8:35 9:56 11:11 12:27 14:30 17:22
MW Generator 109.83 108.99 107.93 108.9 112.43 118.53 123.20
GT KSCFH nat. gas 827.19 . 825.96 816.70 823.3 849.33 840.67 854.0
DB KSCFH nat. gas 0.00 0.00 0.00 0.0 0.00 103.33 123.73
GT MMBtwhr HHV 844.6 8433 833.9 840.6 867.2 8583 8719
GT MMBtwhr LHV 761.0 759.9 751.4 757.4 781.4 773.4 785.7
DB MMBtw/hr HHV 0.0 0.0 0.0 0.0 0.0 105.5 126.3
DB MMBtwhr LHV 0.0 0.0 0.0 0.0 0.0 95.1 113.8
Turbine ISO Heat Input LHV 7923 795.1 793.2 793.5 8317 828.2 823.0
Mean Barometric Pressure, inHg 30.10 30.10 30.10 30.10 30.08 30.08
Mean RH% 84.1 86.6 83.6 763 72.0 69.4
Mean Temp, °F 75.6 77.1 80.7 84.7 873 79.4
Abs. humid (b water/Ib dryair)
F factor, SCF/MMBtu HHV 8482 8482 8482 8482 8482 8482
HHV Btw/SCF nat. gas 1021 1021 1021 102} 1021 1021
LHV Bt/SCF nat. gas 920 920 920 920 920 920
Stack temperature, F 242 243 241 247 243 245
Stack pressure, inHg 30.06 30.05 30.05 30.04 30.02 30.02
Stack moisture, % 1.5 7.5 7.5 8.6 8.6 8.6
O3, %dry 15.20 15.20 15.20 15.36 14.73 14.77
CO», Yodry 3.25 3.26 3.25 3.15 3.53 3.56
Stack actual flow rate, ACFM 735011 711313 714620 787808 762808 766264
Stack standard flow rate, SCFMD 514105 496453 499778 539741 524887 526348
Particulate total catch, mg N/A N/A N/A N/A N/A N/A
Volume sampled, SCFD N/A N/A N/A N/A N/A N/A
Particulate, Ibs/MMBtu, HHV N/A N/A N/A N/A N/A N/A
Particulate, [bs’MMBtu, LHV N/A N/A N/A N/A N/AT N/A
Particulate, lbs/hr N/A N/A N/A N/A N/A N/A
NOx, ppmvd 10.95 10.55 10.31 10.60 10.29 12.75 1434
NOx, ppmvd 15%02, ISO 12.99 12.71 12.76 12.82 13.15 N/A N/A
NOXx, Ibs'MMBtu HHV 0.04066 0.03917 0.03828 0.0394 0.03931 0.04373 0.04951
NOx, Ibs/MMBtu LHV 0.04512 0.04347 0.04248 0.0437 0.04363 0.04854 0.05495
NOx, lbs/hr 40.33 37.52 36.91 383 39.78 47.94 54.07
CO, ppmvd 0.07 0.07 0 0.0467 0 0.1 0.09
CO, IbsyMMBwu HHV 0.00016 0.00016 0.00000 0.00011 0.00000 0.00021 0.00019
CO, lbs/MMBtu LHV 0.00018 0.00018 0.00000 0.00012 0.00000 0.00023 0.00021
CO, Ibs/hr 0.16 0.15 0.00 0.10 0.00 0.23 0.21




Fuel Anélyses

On each of the four test days two grab samples of natural gas entering the plant were taken from the supply
pipeline. One sample was analyzed for the main constituents in order to calculate lower and higher heating

values as well as F-factors. The second sample was analyzed for sulfur content. The laboratory reported
results are given at Tab 12 of Part B. In summary: '

Table 8. Pipeline Natural Gas Fuel Constants

Date BtwSCFHHV | BtwSCF LHV | Sulfur wi% | Fd*

10/12 1021 920 0.0051 8482
10/13 1020 919 0.0032 8481
10/14 1018 918 0.0029 8480
10/15 1021 920 0.0026 8482

* DSCF flue gas / MMBtu at 0% excess air



Detailed Performance Specification Test Results for the NOx Continuous Emission
Monitoring System

Relative Accuracy

The relative accuracy of the NOx analyzer and NOx continuous emission rate monitoring system were
calculated from reference method test results reported in Tables 5, 6, and 7 and the average of the NOx
values (ppmw, and lbs/hr) reported by the CEMS during each test run. In the following table the relative
accuracy is calculated based on 11 paired runs. The CEMS values are the average of 1-minute values
reported by the CEMS over the interval stated in the table (see Part B, Tab 13).

Table 9. Relative Accuracy of NOx CEMS

RATA CEM NOx |RM* NOx CEM NOx |RM* NOx
Run No. RATA Date,Time - 1bs/hr Ibs/hr | Difference | ppmw ppmw | Difference
1 10/14, 11:03-14:03 35.34 35.22 0.12 8.98 9.15 -0.17
2 10/14, 12:22-13:20 35.93 34.34 1.59 8.87 8.98 -0.11
3 10/14, 14:07-15:06 33.90 34.18 -0.28 8.72 8.96 -0.24
4 10/14, 15:39-16:28 33.13 33.83 -0.70 8.62 8.91 -0.29
5 10/14, 16:26-17:26 32.22 32.20 0.02 8.41 8.55 -0.14
6 10/15, 07:43-08:35 38.82 40.33 -1.51 9.77 10.13 -0.36
7 10/15, 09:06-09:50 37.81 37.52 0.29 - 9.52 9.76 -0.24
8 10/15, 10:15-11:11 36.35 36.91 -0.56 9.20 9.54 -0.34
9 10/15, 11:28-12:27 40.45 39.78 0.67 9.50 9.41 0.09
10 10/15, 13:29-14:30 47.98 47.94 0.04 11.20 11.65 -0.45
11 10/15, 16:47-17:22 55.08 54.07 1.01 12.76 13.11 -0.35
R *Reference Method Average 38.76 0.0627 9.83 -0.2347
S Standard Deviation 0.8495 0.1511
t o190 2228 2.228
Confidence Interval 0.571 0.102
Relative Accuracy% 1.63 3.42




" Calibration Drift Test

Calibration drift tests were conducted on the NOx CEMS over a seven day period during which the plant
was operating above 50% of its rated capacity. During the drift test period no maintenance was performed
or adjustments made to the emission monitoring system. High and low level calibration gases (EPA
Protocol No. 1) were injected at 24-hour intervals and the CEMS response recorded (see Part B, Tab 13).
The low-level gas used was zero air while the high level gas was NO in a blend of CO; and nitrogen. As the
results in Table 10 show, the maximum calibration drift was well below the maximum allowable of 2.5%
of span.

Table 10. NOx CEMS Calibration Drift Test Results

Date/time Reference Monitor Absolute Calibration Error %
Value (R) Response (A) | Difference |R-A| R-A[-100/S *
1012, 07:16 23.90 ppm 23.95 0.05 0.20 %
10/13, 05:45 23.90 ppm 2391 0.01 0.04 %
10/14, 05:45 23.90 ppm 23.90 0.00 0.00 %
10/15, 05:45 23.90 ppm 23.84 0.06 0.24 %
10/16, 05:45 23.90 ppm 23.70 0.20 0.80 %
10/17, 05:45 23.90 ppm 23.70 0.20 0.80 %
10/18, 05:45 23.90 ppm "~ 23.85 0.05 0.20 %
10/19, 05:45 23.90 ppm 23.84 0.06 0.24 %
Maximum 0.80 %
10/12, 07:30 0.00 ppm 0.01 0.01 0.04 %
10/13, 06:00 0.00 ppm 0.01 0.01 0.04 %
10/14, 06:00 0.00 ppm 0.01 0.01 0.04 %
- 10/15, 06:00 0.00 ppm 0.01 0.01 0.04 %
f;ﬂ-&"— 10/16, 06:00 0.00 ppm 0.02 0.02 0.08 %
10/17, 06:00 0.00 ppm 0.0] 0.01 0.04 %
10/18, 06:00 0.00 ppm 0.01 0.01 0.04 %
10/19, 06:00 0.00 ppm 0.01 0.01 0.04 %
Maximum 0.08 %

* The NOx analyzer span (S) is 25 ppm NOx.
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Mr. Clair H. Fancy, Chief EP 20 1993

Air Resources Management Division OFHCE

Florida Department of Environmental Protection Of THE SE,
Twin Towers Office Building : CRETAR
2600 Blair Stone Road
Tallahassee, F1 32399-2400

RE: Orlando CoGen Limited, L.P. (OCL)
Stationary Gas Turbines, AC 48-206720, PSD-FL-184
Customized Fuel Monitoring Schedule

Dear Mr. Fancy:

This letter is in response to OCL'’s July 26, 1993, request for
approval of a customized fuel monitoring schedule for the above
referenced project. This request was sent to the Environmental
Protection Agency (EPA), and a copy was forwarded to you. Since
the authority for approving alternatives to the monitoring
requirements in § 60.334(b) of 40 CFR Part 60, Subpart GG, was
not delegated to the State of Florida, we have reviewed OCL’s
custom fuel monitoring schedule. Based on our review, we have
determined that it is acceptable because it conforms to custom
fuel monitoring guidance (a copy of this guidance memo is
enclosed) issued by EPA Headquarters in 1987. Therefore, you may
modify OCL'’s permit accordingly. Please note that the approved
reference methods are cited in 40 CFR §60.335(d), and not in 40
CFR §60.335(b)(2) as referenced in OCL'’s July 26, 1993, letter.

If you have. any QHeEtions regarding the determination provided in
this letter, please contact Mr. Mirza P. Baig of my staff at
404/347-5014.

rely yourg/,

ell A. Harper,

ir Enforcement Branch

Air,' Pesticides, and Toxics
Management Division

Enclosure

cc: Mr. Tom Hess, Orlando CoGen Limited, L.P.
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MEMORANDUM

SUBJECT: Authority for Approval of Custom Fuel Monitoring
Schedules Under NSPS Subpart GG

' 4
FROM: John B. Rasnic, Chief 49}La;p«x;_,/
: Compliance Monitoring Branch
TO: Air Ccmpliance Branch Chiefs
Regions II, III, IV, V, VI and IX

Air Programs Branch Chiefs
Regions I-X

The NSPS for Stationary Gas Turbines (Subpart GG) at 40 CFR
60.334(b) (2) allows for the development of custom fuel monitoring
schedules as an alternative to daily monitoring of the sulfur anc
nitrogen content of fuel fired in the turbines. Regional OfIices
have been forwarding custom fuel monitoring schedules to the
Statlonary Source Compliance Division (SSCD) for consideraticn
since it was understood that authority for approval of these
schedules was not delegated to the Regions., However, in
consultation with the Emission Standards and Engineering
Division, it has been determined that the Regignal Offices do
have the authority to approve Subpart GG custom fuel monitoring
schedules. Therefore it is no longer necessary sary to forward these
requests to Headquarters for approval.

~over the past few years, SSCD has issued over twenty custonm
schedules for sources using pipeline quality natural gas. In.
order to maintain national consistency, we recommend that any
. schedules Regional Offices issue for natural gas be no less
stringent than the following: sulfur monitoring should



‘Enclosure

Conditions for Custom Fuel Sampling Schedule for Stationary Gas Turbines

1.

2.

Mon1tor1ng of fuel nitrogen content shall not be required while na;ura]

‘gas is the only fue] fired in the gas turbine.

Sulfur Monitoring

a. Analysis for fuel sulfur content of the natural gas shail be
conducted using one of the approved ASTM reference methods for
the measuremant-of sulfur in gaseous fuels, or an approved
alternative method. The reference methods are: ASTM D1072-80;
ASTM D3031-81; ASTHM D3246-81; and ASTM D4084-82 as referenced

“in 40 CFR 60 335(b)( Yo

b, tffective the date of this custom schedule, sulfur monitoring
shall .be conducted twice monthly feor six months., If this
monitoring shows Tittle variability in the fuel sulfur content,
and indicates consistent compliance with 40 CFR 60.333, then
sulfur monitoring shall be conducted cnce per quarter for six
quarters. _ ,

c. ' If after the monitoring required in item 2(b) above, or herein,
the sulfur content of the fuel shows.1ittle variability and,
calculated as sulfur dioxide, represents consistent compliance
with the sulfur dioxide emission limits specified under 40
CFR 60.333, sample anaylsis shall be conducted twice per annum.
This monitoring shall be conducted dur1ng the first and third
quarters of each calendar year.

d., Should any sulfur analysis as required in items 2(b) or 2(c) above
indicate noncompliance with 40 CFR 60,333, the owner or operator
shall notify the State Air Coatrol Board \ of such excess

" emissions and the custom schedule shall be re-examined by the
Environmental Protection Agency. Sulfur monitoring shall be
conducted weekly during the interim per1od when this custom
schedule is being re-examined.

If there is a.change in fuel supp1y, the owner or operator must
notify the State of such change for re-examination of this custom
schedule, A substantial change in fuel quality shall be considered
as a change in fuel supply. Sulfur monitoring shall be conducted
weekly during the interim period when this custom schedule is being
re-examined.

" Records of sample analysis and fué].supp1y pertinent to this custom

schedule shall be retained for a period of three years, and be available
for inspection by personnel of federal, state,and local air pollution
control agencies.
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be bimonthly, followed by quarterly, then semiannual, glven at
least six months of data demonstrating little varlablllty in
sulfur content and compliance with §60.333 at each monitoring
frequency; nitrogen monitoring can be waived for pipeline cuality’
natural gas, since there is no fuel-bound nitrogen and since the
free nitrogen does not contribute appreciably to NOy, emissions.
Please see the attached sample custom schedule for details.

Given the increasing trend in the use of pipeline quality natural
gas, we are investigating the possibility of amending Subpart GG
to allow for less frequent sulfur monitoring and a waiver of
nitrogen monitorinq requirements  where natural gas is used.

~ Where sources using oil request custom fuel monitoring
schedules, Regional Offices are encouraged to contact SSCD for
consultation on the appropriate fuel monitoring schedule.
However, Regfons are not required to send the request 1tself to |
SSCD for approval.

If you have any questlons, please contact Sally M. Farrell
at FTS 382-2875.

Attachment

cc: John Crenshaw
George Walsh
Robert Ajax ' -
Earl salo ' , ~
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Orlando |
CoGen - 7201 Hamilton Boulevard
Limited, L.P. Allentown, Pennsylvania 18195-1501
26 July 1993 £C £\ VE D

Mr. C. H. Fancy, P.E. R
Chief JUL ‘3\'} \993
Bureau of Air Regulation , ' ¢ Air
Florida Department of Enwronmental Regulation Division 0nagement
Twin Towers Office Bldg. Resources 2
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject:  Orlando CoGen (]), Inc.
129-MW Combined Cycle Gas Turbine, Orange County
AC 48-206720
PSD-FL-184

Dear Mr. Fancy:

We would like to inform the Department that in accordance with Rule 17-2.660, F.A.C., that the
anticipated date of initial startup of this facility is 1 September 1993. We will notify the Department of the
date of actual startup within 15 days after that date. For your information, at this time we tentatively plan
to perform the emission testing required by the referenced permit beginning on or about 15 September,
however we will notify the department 30 days prior to the actual anticipated date. -

Please call me at (215) 481-7620 with any questions or comments.

Very truly yours,

Ve ffer—

Tom Hess
Energy Systems

cc: Mr.: Charles Collins, P.E.
Central District

Mr. Dennis J. Nester
Orange County Environmental
Protection Departmen

t
=PA
3 Wﬂ/ﬂj
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Orlando

CoGen | ~ 7201 Hamilton Boulevard
Limited, L. P. ~ Allentown, Pennsylvania 18195-1501
7 July 1993

Mr. Dennis J. Nester
Environmental Engineer

Orange County Environmental Protectlon Department A R E C E ‘ \‘/ E D
2002 E. Michigan St. '
Orlando, FL 32806 ' JUL OB 1993
Division of Air
Subject Orlando CoGen Limited, L.P. (OCL) : ' Resources Management
AC 48-206720 : .
PSD-FL-184

Emission testing
Dear Mr. Nester:

I was happy to get a chance to talk to you last week about the impending startup of our plant in September.
As we discussed, fairly extensive emission testing will be conducted to meet the specific requirements of the
referenced construction permit, other Florida DER regulations, and new source performance standards.
Also, because this plant is equipped with a continuous emission monitoring system, a number of emission
monitoring system performance specification tests, including relative accuracy, will be conducted. The
monitoring system performance tests will have to meet both 40 CFR 60 and 40 CFR 75 specifications.

As promised, I have enclosed a few attachments that may be of help to you prior to our meeting next
Thursday in understanding the plant and our proposed program to conduct needed emissions testing . These
are: :

A) A brief description of the combined cycle power plant combustion equipment and the continuous
emission monitoring system.

B) A proposed plan for emission testing to demonstrate both emission compliance and to confirm that the
emission monitoring system meets performance specifications. The table on page B-6 summarizes the
tests and the number runs that we believe will be needed at different plant operating conditions.

C) This attachment shows three detailed sections of mechanical drawings locating the point of emission
testing and test port configuration.



Orlando CoGen Limited / 2

Stack Testing

As noted in the draft test plan (Attachment B) we are proposing some very minor modifications to the
sampling points suggested by Method 20 (NOx). Method 20 requires a sampling site as close to the turbine
exhaust as practical considering turbine geometry, baffling, and point of introduction of dilution air.
Referring to the figure on page A-1, at this facility the exhaust of the gas turbine enters a transition duct
containing duct burners before it enters the steam generator. Testing in the transition duct or in the steam
generator is not practical or meaningful for the following reasons (many of which Method 20 recognizes):

o In the transition duct it is highly likely that cyclonic flow is present from the turbine exhaust and at the
same time the duct cross section is continually changing. This would likely lead to errors in flow
measurement (the DER permit is based on mass flow rate of NOx and therefore velocity traverses are
needed).

o Duct burners immediately following the turbine would interfere with test probe traverses here and the
location presents potential danger to the test team because of the high temperature exhaust (no dilution
air is used in this plant).

o In the steam generator, the multitude of tube bundles for heat transfer would again interfere with test
probe traverses and also again would interfere with accurate determination of gas velocity. Also the
size of the cross sectional area would represent difficulty in testing ( roughly 22 by 48 feet)

o The proposed test location, at the stack, is more accessible and more likely to be representative.
Because the only air entering the process is combustion air in the turbine (no dilution air down stream
of the exhaust is injected) the flue gas at the proposed stack test location is the same composition as the
turbine exhaust. The flue gas velocity should be more uniform and the stack cross section more
manageable to test (9 x 21.5 feet).

e Continuous emission compliance for the facility is based on meeting a total emission rate of 69.6 lbs/hr
(combined duct burner and combustion turbine firing) leaving the stack (DER condition 13) . On a
continuous basis there is no separate emission requirement for the duct burner and the combustion
turbine. Thus the emission point of concern is the stack not the turbine or duct burners individually.

o For the purposes of initial and annual compliance testing, the stack location can meet DER permit
requirement for determining turbine and duct burner emissions separately by simply performing the
tests with and without duct burner firing. This is proposed in the draft test plan.

e The proposed test location and facilities meet the requirements of EPA Method 1 and DER 17-2.700
(4)(c) relating to test facilities. It is problematic that any other location in the plant would meet these
criteria. Further, the turbulent mixing that the flue gas experiences in the steam generator should
minimize the chances for stratification at this test point compared to others.

e Actual traverse points for gas emissions (CO, NOx, etc.) would be selected based on the criteria of
Method 20 (i.e. 8 points having the lowest O or highest CO>) unless there are no significant
differences among the points. In that case we would propose to use fewer points for each traverse.
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We would also like to review with you the county's reporting and notification requirements. This includes
items such as:

o frequency, content, and format of routine reports, both emissions and process data

o notification procedures: for excess emission incidents, monitoring system out of service periods, annual
compliance tests

o requirements for stack test contractors such as registration or certification.

I appreciate your time in reviewing the enclosed material and would be happy to answer any questions or
provide additional information that would be helpful to you. Please call me at (215) 481-7620 (fax: 5444).
I look forward to meeting you next Thursday (15 July) at your office at 8:00 AM.

Very truly yours,
o

for Lo

Tom Hess
Energy Systems

cc: Mr. Gary Kuberski
Central District Office, Florida DER

Mr. Bruce Mitchell
Permitting and Standards, Florida DER



Orlando CoGen Limited-Continuous Emission Monitoring System

Process Description

The Orlando CoGen Limited facility generates process steam and electricity in a combined cycle power
plant consisting of a combustion turbine (CT) followed by a heat recovery steam generator (HRSG) as
shown in the figure below. Additional gas may be fired in duct burners (DB) when additional steam is
needed. However, even with DB firing, the only point of combustion air addition is at the combustion
turbine. When there is no DB firing, the flue gas monitored at the stack is at the same concentration as at
the outlet of the combustion turbine. When firing additional fuel in the duct bumers, the stack gas
emissions are the combination of those produced by the CT and the duct burners. Again, no additional
combustion air is needed at the duct burners when they are fired. The turbine exhaust, because of the high
excess air fired in the turbine, contains more than enough oxygen (on the order of 15%) to supply that
needed to cleanly burn the supplementary fuel fired in the duct burners.
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Emission Monitoring System

As shown in the following diagram, the continuous emission monitoring system (CEMS) measures the
concentrations of NOx, CO,, and the flow rate of flue gas leaving the stack following the HRSG. Flue gas
is extracted from the stack using purified nitrogen to carry it to CO2 and NOx analyzers housed in an air
conditioned shelter at the base of the stack. The dry nitrogen carrier gas, by diluting the sample, lowers its
dew point enough that no moisture removal is necessary prior to passing the gas sample to the analyzers.
Because no moisture is removed in the sampling process, all concentrations are therefore on a wet basis.
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Flue gas flow rate is monitored at multiple points in the plane of the stack using differential pressure. The
multi-point readings are integrated and compensated for temperature and pressure to produce a flow rate in
standard cubic feet per minute.



Other components of the system are:

e A system controller which takes instrument readings and converts the analyzer outputs into the correct
signal for transmission to the data acquisition computer. The controller also controls the injection of
reference gases for system calibration and auditing.

o The dilution control panel controls the flow of extraction gas to the gas sample probe in the stack.

o The extraction gas cleanup module removes moisture, NOx, and CO; which may be present in the
nitrogen carrier used to extract flue gas from the stack.

Data Acquisition

Data from the analyzers is transmitted via the system controller to a dedicated microcomputer which logs
the measurement data (ppm NOx, %CO,, and SCFM flow) and performs calculations to convert the
measurements to other units, such as Ibs/hr, and Ibs/MMBtu. Additional functions include:

e tracking cumulative emissions,

e recording results of daily and quarterly cylinder gas checks and audits of the CEMS,

e producing alarms if permitted emissions are exceeded or monitor malfunctions are detected,
e recording status of the monitoring system,

e and producing emission reports required by permits and regulations.

A-3



I. Term definitions

Orlando CoGen Limited

DRAFT Plan for Atmospheric Emission Testing and Performance Testing of the

Continuous Emission Monitoring System

DER Florida Department of Environmental Regulation

CEMS Flue gas continuous emission monitoring system including all gas analyzers, computer data
acquisition system, and gas sampling components

CT Combustion turbine

DB Duct burner

PST Performance specification test (for CEMS)

PM Particulate matter

RA - Relative accuracy, deviation of a CEMS measured value from a reference method measured value

RM Reference method, a test method approved by EPA or DER

CD/CE Calibration drift/calibration error, change over a time in a CEMS monitor's response to a reference
gas

Part 52/60/75 Refers to Title 40 of the Code of Federal Regulations; Parts 52, 60, 75

Bias Test for systematic error in CEM measurements with respect to the RM measurements

HRSG Heat recovery steam generator

Db EPA new source performance standards relating to the duct burner

GG EPA new source performance standards relating to the combustion turbine

ISO ISO standard day refers to ambient atmospheric conditions of S9°F, 60% RH, and 1 atm pressure

Protocol Gas A calibration gas meeting EPA traceability requirements to a reference material

DAS Data acquisition system component of the CEMS

II. Purpose of test program

1) To demonstrate compliance with the emission limitations contained in the following:

a) Florida DER Permit

NOx CT 15 ppmvd @ 15% O, (at 1SO**) | 57.4 Ibs/r
DB 0.1 Ib/MMBtu * 12.2 lbs/hr

cO CT 10 ppmvd @ 15% O2 22.3 Ibs/hr
DB 0.1 Ib/MMBtu * 12.2 Ibs/hr

PM/PM-10 CT 0.01 lvyMMBtu * 9.0 lbs/hr
DB 0.01 Ibt/MMBtu * 1.2 lbs/hr

vOC VOC is deemed to meet permit conditions if CO emission
limitations are met

Visual emissions CT/DB | <10% opacity

* lower heating value basis
maximum heat input to the CT 856.9 MMBtwhr (LHV) (ISO day){see Appendix}
rpaximum heat input to the DB 122.0 MMBtwhr (LHYV) (3688 hour annual average)

b) 40 CFR 60 Subpart Db (duct burner emissions})

c) 40 CFR 60 Subpart GG (combustion turbine emissions)

NOx - 0.20 Ibs/MMBtu (HHV)

NOx - 93 ppmvd @ 15% O (ISO)(60.332]

SO; - either <150 ppmvd @ 15% O or fire fuel
containing <0.8% sulfur by weight [60.335
dxe)]
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**NOx measurement correction equation to ISO standard day conditions:

05 153
B J 1% (Ho-000633) ( 288°K J

Nox(ISO—ppmvd -15%0,) Nox(obsv'd—ppmvd—lS%O )
2 2! |, T,

Prreference combustor inlet absolute pressure at 101.3 KPa ambient pressure  Hy-observed humidity of ambient air
Po-observed combustor inlet absolute pressure at test Ta-ambient temperature, °K

2) To demonstrate that the CEMS meets the performance specifications contained in:

a) 40 CFR 60 Appendix B: Specification 2 for NOx monitoring
Specification 3 for CO; monitoring
Specification 6 for continuous emission rate monitoring

' b) 40 CFR 75 Appendix A NOx, COz, and flow monitoring specifications

Test Location and Number of Tests

All emission testing will take place at the stack serving the heat recovery steam generator. The stack is
rectangular with dimensions of 9 by 21.5 feet with the long side containing five 4-inch test ports.
Testing facilities including platforms, platform access, electrical power, and test equipment supports
meeting DER requirements will be provided.

The equivalent diameter of this stack is 12.7 feet. Using this equivalent diameter the test ports are 2.72
diameters downstream of the last flow disturbance and more than two diameters upstream of the stack
exit. Based on RM 1, the minimum number of traverse points for particulate tests is 25 ona 5 x 5 grid.
For flow rate determinations, the number of traverse points may be reduced to 16. However, given the
5 ports, in practice a minimum of 20 points will be needed for all tests requiring flow rate
determinations.

With respect to combustion turbine tests required by subpart GG, this location is the closest practical
point to conduct required emission tests. The transition from the CT exhaust to the HRSG varies
continuously in cross section and contains the duct burners making it impractical to conduct tests
between the combustion turbine and duct burners. Instead of simultaneously testing the combustion
turbine exhaust and stack (Db), test runs will be conducted at the stack without duct burner firing and
then with duct bumer firing while maintaining combustion turbine operation constant. Because no
dilution air is added in the HRSG, measurements at the stack should be representative of the conditions
at the CT outlet when the DB is not being fired.

Summary of On Site Tests

Test Number of Test Runs
Particulate Matter 6

NOx 15

CO, 15

CO 6

Visual Emissions 6

Flow 27

Additional required for CEMS Drift/Linearity/Response
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IV. Reference Method Test Requirements for Emission Compliance Determination and CEMS
Performance Specification Testing.

Emis- | Reg. Ref. Plant Condition During Traverse Sampling Other Requirements &
sion Method Test Pts/No. Runs Time Exceptions
PM DER EPA-5 within 10% of Minimum of 6 Minimum of | Will perform 3 test runs with
Permit | [Permit maximum heat rate valid tests. 2 minutes per | and 3 test runs without DB
only ;°:ih “o" | input at ambient Number of traverse point | firing while maintaining CT at
conditions (interpreted | traverse points with sample maximum operating rate.
to mean maximum CT | from EPA-1 time per run
firing at ambient (i, 25 points) | 21 hr & gas
conditions with and each test run). volume of
without maximum DB >25 SCF [DER
firing) [Permit Condition 11]. 17-2.700
(Xd)1.al.
NOx | DER EPA-20 | as for particulate Minimum of 6 as above. For determination of 8 sample

Permit | [Permit valid tests. At points, method requires diluent

;f’:‘]’"w" the 8 traverse sampling at 49 points on 7 x 7
points having grid [60, App. A, RM 20, 6.1.2.1] at
the highest CO; turbine exhaust.Propose use
at the low CT RM 1 grid for initial diluent
operating rate. sampling to select 8 traverse

points at stack.

Db EPA-20 | as for particulate 6 tests (see last | Minimum of | Db requires simultaneous
column), l-minute plus | measurement at outlet of CT
otherwise as RM response | and HRSG stack{s0.46b(f)).
above. time at each Propose 3 test runs with and 3

of the 8 test runs without maximum

points.j60 app. | DB firing while maintaining

A 622] CT at maximum operating rate.

GG EPA-20 | Testat4 CT operating | 3 valid tests at Minimum of | Maximum operating rate point
rates required. each of the 4 1-minute plus | tests are satisfied by above
Operating points are operating RM response | tests. Require an additional 9
minimum, maximum points. Traverse | time at each tests at intermediate and low
and 2 intermediate points for each of the 8 operating rates without DB
points. [60.335(cX2£3)] test as above (60, | points.[so App. | firing.
App. ARM2062] [ A 622

PST EPA-20 | Operating rate >50% Minimum of 9 Requires at Will conduct RM 20 for Db

(for [60, App.B, Spec.2,5.3] valid tests least 3 and GG tests above such that a

RA of required. 15 traverse minimum of 21 minutes of

CEM) tests should be points sampling occurs for each test
available sampled for 7 | run. Provided this requirement
provided minutes each | is met, the data from those
requirements at | (21 minutes tests may be used to satisfy
right are met. total/run)s0,a | this requirement.

pp.B.Spec.2,7.1.1]
COy | PST EPA-20 | as above as above as above as above
only
CoO DER EPA-10 | same as for PM tests 6 valid tests Minimum of | Will perform 3 test runs with

Permit | [Permit using the 8 NOx | 2 minutes per | and 3 test runs without DB

only o ‘]’"“’" sample points traverse point | firing while maintaining CT at
above for each with sample maximum operating rate.
test. time per run

21 hr & gas
volume of
>25 SCF [DER
17-2.700
(1d)1.al.
Opac | DER | EPA-9 same as for PM tests 6 valid 60 min/per as above
-ity Permit observations observation
only period [DER 17-
2700 (1(d)1.b]




In addition to the pollutant reference method tests above, EPA RM 2, 3, and 4 will be used to
determine flue gas flow rates, dry molecular weight, and flue gas moisture as needed.

V. CEMS Performance Specifications and Test Requirements *
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40 CFR Part 60 40 CFR Part 75
Standard Test Method Standard Test Method
Linearity: N/A NOx-measured deviations | Challenge system by
NOx N/A from calibration gases introducing calibration gases
CO; must be <5% of the at point of sample
calibration gas value or 5 | acquisition at three
ppm absolute difference. concentration levels (low-,
mid- high-). Repeat three
CO3-all measurements, times with no concentration
less restrictive of 5% of: used twice in succession
the calibration gas value, | [75.App.A62]
absolute difference of
0.5% CO,
Calibration NOx-deviations from NOx-same as Part 75 || NOx-deviations from the NOx, COz-overa 7
error (drift): || zero and high-level zero and high-level consecutive operating day
NOx calibration gases must calibration gases must be | period, measure the
CO; be <2.5% of instrument <2.5% of instrument span | calibration error for each
flow Span.[60,App.B,Spec.2,4.2] or <5 ppm absolute monitor at approximately
deviation. 24-hr intervals for the zero-
. level and high-level.
COx-same as Part 75 COz-same as Part 75 || COz-deviation from the Challenge each monitor with
(60.App.B,Spec.2,2.2) zero and high-level the zero and high-level gas
calibration gases, absolute | once by injecting the gas at
difference must be <0.5% | the point of sample
COa. acquisition.[7s, App.A.6.3.1]
Flow-same as Part 75 Flow-same as Part 75 || Flow-deviation must be Flow-inject reference signal
[Part 52 AppE 4] ' <3% of monitor span at to the flow transducer at two
two reference points: 0- test points once each day
20% of span and 50-70% | over the 7-day period.[7s,
of span App.A6.3.2]
Cycle time N/A N/A Time to reach 95% of While the CEMS is
Iresponse final response to a step monitoring emissions,
test: change in COz and NOx simultaneously challenge the
NOx/CO, concentration must be <15 | CO; monitor and NOx
combined minutes[7s, App.A3.5] monitor at two points (low
level, high level) and record
the time for the monitors to
reach 95% of their final
values. The system should
be returned to normal
operation between tests.
Because this test is to
observe responses to step
changes in 1bs NOXx/MMBtu,
the low level CO;
calibration gas should be
used simultaneously with
the high level NOx
calibration gas for one test
and vice versa for the second
test.[75, App.A,6.4]




Relative
accuracy and
bias:

NOx

CO;

Flow

NOx-error in CEM
measured relative to
the RM measurements
must be <20% (95%
confidence) of the RM
measurements or 10%
of the applicable
standard (whichever is
greater) in units of the
standards: 1bs/MMBtu,
ppm, 1bs/hr.

[60,App.B, Spec.2,4.3]

COz-error in CEM
measured relative to
the RM measurements
must be <20% (95%
confidence) of the RM
measurements or 1%
COz (whichever is

greater)
[60,App.B, Spec.2,2.3]

Flow-N/A

(Though 40 CFR Part
52 does contain flow
monitor performance
specifications, this part
1s not applicable to
either a Subpart Db, or
Subpart GG source)

Bias-N/A

NOx, COz-same as
Part 75
[60,App.B, Spec.2,7]

Flow-N/A

Bias-N/A

NOx-error in CEM
measured lbs/MMBtu
relative to the RM
measurements must be
<10% at 95% confidence
of the RM measurements
in Jbs/MMBtu or if CEM
mean value is <0.2
Ib/MMBtu must be within
+0.02 Ib/MMBtu of
average RM. [75,App. A 33.2]

COz-error in CEM
measured %COz relative
to the RM measurements
must be <10% of the RM
at 95% confidence, or the
difference between the
average of the RM and the
average of the CEM must
be <£1% COx.
[75.App.A,3.3.3]

Flow-error in SCFH
measured must be <10%
of the RM at 95%
confidence for each
operating level.

Bias-shall not be biased
low. For flow monitors,
applies to only at
intermediate operating
rate.[75,App.A,3.4.]

NOx, COz-at a normal
operating rate perform a
minimum of 9 valid RM
tests (per PST 2 of Part 60)
while simultaneously
recording the CEM output
during each test run.
Calculate the relative
accuracy at the 95%

confidence level.
[75.App. A 6.5.9]

Flow-as above but perform
at 3 plant operating rates
with minimum of 9 RM flow
tests at each plant operating
level.

Bias-use test results above
in this calculation. The mean
difference of the RM tests
and the CEMS
measurements must be less
than the confidence
coefficient.[75,App.A,7.6.4]

*Requirements for calibration gas ranges [Part 75, App. A, 5.2},
all gases will be EPA Protocol 1 gases.

Zero-level concentration:

0-20% of instrument span

Low-level concentration

20-40% of instrument span

Mid-level concentration

50-60% of instrument span .

High-level concentration

80-100% of instrument span




VL
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Plant Data

During each emission test the following minimum process data will be recorded every 15 minutes (15
minute averages):

Natural gas flow to the combustion turbine
Natural gas flow to the duct burners

Steam production

Electric power generated

Combustion turbine-combustor inlet pressure

At least once during each test series the following ambient data will be recorded:

_-Barometric pressure
" Temperature
Relative humidity

At least one fuel sample will be taken on each day of emission testing for analysis of sulfur and
nitrogen and determination of lower and higher heating value using ASTM methods.

The CEMS DAS will record and report CEMS responses during tests for system RA, CD/zero drift,
linearity, and response time.

Tests Required at Each Plant Operating Level

The exact number and sequence of tests will be coordinated with the stack testing
contractor and is subject to the availability of testing personnel and equipment. The CT
operating points are to be determined prior to the submission of the the test plan to the
Florida DER. This plan must be submitted at least 30 days prior to beginning emission
and CEMS performance testing [pER pemit Cond. 113. The final report of test results must be
submitted to the DER within 45 days of completion of testing [DER Permit Cond. 11].

Test Minimum CT Firing CT Firing Maximum Maximum
CT Firing at Point 2 at Point 3 CT Firing CT & DB Firing

R &COy 3 @sT)* 3 @sT) 3 @sT) 3@sT) 3@sT)
NOx 3(GG, PST)* 3 (GG, PST) 3 (GG, PST) 3 (DER 1-h) 3 (DER 1-hn)
CO 3 (DER 1-hr) 3 (DER 1-hr)
PM 3 (DERI1-hr) 3 (DER 1-hr)
Stack flow 9 9 (3 from PM) 9 (3fromPM) .
Moisture 1 1 1 from PM from PM

MW 1 1 1 1 1
Visible 3 3
emissions

* GG, PST means minimum sample time per run set by the longer of the two requirements

The number of test runs above should also be sufficient for the determination of CEMS

RA. The CEMS drift test, linearity test, and response time test are performed using
cylinder gases over a seven day period and do not require the presence of the test

contractor.
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Appendix

Correction of observed combustion turbine firing rate at actual ambient conditions to
firing rate at ISO ambient conditions.

Qobs

0.0253700 + 128672
v

Qu=

where Qs is the natural gas firing rate in the combustion turbine in MMBtu/hr (LHV)
and Qj,, is the value that would be observed under ISO conditions.

v is the moist volume of ambient air, ft* ambient air/Ib dry air and is given by

29.92 .(379.4 (T+46 0)]
P 520
28.97-(1— P, RHJ

and P,, is the vapor pressure of water given by

37.2264 - 0.0691698 - (T + 460)
1-0.00578492 - (T + 460)

Pw=exp

where RH is the ambient relative humidity (decimal fraction), T is ambient temperature
(°F), and P is ambient pressure (inHg).



Orlando CoGen Limited

Attachment C

Plan view - heat recovery steam generator from turbine exhaust inlet to stack outlet
Partial elevation-heat recovery steam generator and stack
Detail of stack test ports and CEMS ports
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Florida Department of Environmental Regulation

Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400
Lawton Chiles, Governor o . . Carol M. Browner, Secretary

January 4, 1993

Mr. Tom Hess

Energy Systems .

Air Products and Chemicals, Inc.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

Dear Mr. Hess:

Re: Orlando CoGen, Inc.
AC 48-206720 and PSD-FL-184

Thank you for the updated information regarding the Orlando CoGen
project. I have been able to complete my assignment because of
the data you sent. Again, many thanks for the response.

Sincerely,

R L

‘R. Bruce Mitchell
Engineer IV
Bureau of Air Regulation

63,0.&2 iy Ple

S 1-4-9
C. Collias, €D % SR~ |

—
Printad with Soy Based Inks



Environmental/Energy Division
Air Products and Chemicals, Inc.
7201 Hamilton Boulevard
Allentown, PA 18195-1501
Telephone (215) 481-4911

AIR /.
PRODUCTS 1=

18 December 1992

Mr. Bruce Mitchell

Bureau of Air Regulation 3 = E :
Florida Department of Environmental Regulation R E C E E v E D
Twin Towers Office Bldg.

2600 Blair Stone Road QEC« 2 2 1992

Tallahassee, Florida 32399-2400 L
Division ot air

Orlando CoGen (I), Inc. Resources Management

129-MW Combined Cycle Gas Turbine, Orange County
AC 48-206720
PSD-FL-184

Subject:

Dear Mr. Mitchell:

Enclosed is the process information we discussed in our telephone conversation this morning. Included are

1) An overall process flow diagram
2) Material balance keyed to the diagram
3) An elevation drawing of the ABB supplied heat recovery steam generator

I also wanted to confirm the information I gave you over the phone with regard to power production and
steam production.

Electric Power Production (ISO conditions)

Power Attributable to | Power Attributable to | Total Electric Power
Combustion Turbine | Steam Turbine Generated

with no supplemental 788 MW 35.7 MW 114.5 MW

firing in the HSRG

with supplemental firing | 78.8 MW 50.1 MW 128.9 MW

in the HSRG

Gross Steam Production from the Heat Recovery Steam Generator

High Pressure Steam | Low Pressure Steam
with no supplemental 274,000 Ib/hr 79,100 1b/hr
firing in the HSRG 1140 psi, 930°F 80 psi, 536°F
with supplemental firing 368,200 Ib/hr 66,500 1b/hr
in the HSRG 1290 psi, 932°F 100 psi, 563°F

1840-1980 5”
I L3
£=



Orlando CoGen - 2

I hope this material will be helpful. Please call me at (215) 481-7620 if you have any questions or require
additional information.

Very truly yours,

Sy

Tom Hess
Energy Systems

\
CCJ \

C»COl\-\V\s, ()] =<1-93  &Rw_



Air Products and Chémicals, Inc.
Orlando Cogen Project
Orlando, Florida

"“ == == HRSG Steam Conditions
ASEA BROWN BOVERI Capacity Pressure Temperature
Ib/hr psig degrees F
ABB Combustion Engineering Systems
Combustion Engineering, Inc. HP 368,200 1140 930
1000 Prospect Hill Road
Windsor, CT 06095-0500 LP 661500 100 963
MAY¥ bucT
BURNER
FIRING CASE o ]
|
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TABRTA COGEN N37TRTLL BALANCE 1T
03-1-8011 RTFE2 70 PROCESS FLOW.DIAGRAX 03-1-8011-55.10 % 773 97

UNFTEED | SUE2 FIRED

57204 r

NOMBER LOCATION L0 PSTE dee¥  IBMER ' DSIA  de LA/

100 INIRT AIR PILTRE AR W7 T2 AEBPEIY M T2 ARBPAI

105 [HLET OF FUSL PREHFATER BTORL G5 4147 60 394761 4147 §0 44741 @ 20,896 B10/L3 L&
110 PURL 10 DUCT BURMER BATURAL G5 4147 6O 0f 447 60 5.284 @ 20,836 BT0/13 LEV
115 FURL T0 COMBUSTOR BATORAL G2S 4047 293 384761 047 283 39,476 @ 20.896 BTU/IB L5
120 GT BXHAUST FLR G4 15.1 965 2.420.000 ¢  IS.1 985 2.420.000 12°%C ERSG &7

122 DUCT BURNER QUTLAT FLUR GiS  4A8B-C2 065 2.420.000 | ABB-CZ 1117 2.425.241

125 EESG STACK PLZ GiS 4.7 220 2.420,000 0 147 220 2.425.241

200 EP SUPERHRATER QUTLAT BB STRAM  152.8 930 74000 ! 13012 932 368.200 ABB-CE GUARAWTEZ

27 HP TURBINE INLET EPSTES  1106.6 9244 270870 ¢ 12255 925.5 368,200 4BB-PGI REQUIRRMRN?
20¢  HP TORBINZ INLE! RPSTEM  1105.6 9244 274.000 ! 12255  925.5  368.200 USED I¥ MAT'L BAL

20¢ 10 GLAND STRAM SYSTZH B OSTZM  106.6 9244 0! 1255 5.5 0

206  LP SUPSRRZATER QOTLAT P STRL % 5% 790001 1152 563 +%$6.500 433-C3 GUARANTER

208 1P TURBINE INLET P SR B7.4  532.4 78840 ! 1121 5688  /33.200 3-DGI REQUIRRNENT
210 1P TURBINE IELAT D STE B7.4  532.4  79.100 ! U121 5688 66.500 USED IN MATL Bil

210 PRGGING STRAX 10 D& 0 SR 103.7 330 0 127 343 0

212 P TUEBINR PROCESS ZATE. 2 STR¥ 3% a4 00! 3B 324 32.500

214 4BSORP SYS. CONCRNTRATOR INLET L7 STEAN <::f?;;L____.zgz____;z;gyylz 2.7 241 32.600 TRANR GUARMNTZZ
215 [P TURBINE EXTR. 70 DA 1D SR e T 1 IR 1 CNFIRY O
218 EITR. STRAX AT D4 12 STEK 2.8 M0 498! 29 0 7.0

29 STEAK T0 D4 L2 STIAK 2.9 M0 490! 29 40 T.109

27 ED TURBINR BT24SS R OSTEM 11066 9244 0! 12955 §%5.5 0

224 TAIT OF BYPASS VALTE P STE 1.37 0t LA y

226 [P TURBINR EIH4(ST P STAX 37 13 314.830 AT 13 384.0M0

220 [NLET OF MATN CONDEYSER 12 STEK L3 13 348300 LI 13 394070

220 DRARRATOR VENT NO§ CONDRZES 2.8 140 0.2! 2.8 14 0.2

73 CONDENSER VENT No§ COND®S LA L3 250 L3 ur o mE

23 IHLET OF VACUUK DUKPS NON CONDEYS 137 u3  22.7: Ly u3 om0

300 DRMI¥ MARR-UP 10 COND. STORAGE DEMIN WATZZ 25.000 ! 25.000 50 24 DRMTN CAPACITY
302 COND IPER PUMP DISCH DEXIY #4713 3318 ! 4,641 I3 OF MATZ:PUMD 6 HIY
304 OUTIET OF HATH CONDRNSZE COMDENSATR LT 113 39320 LI 13 3864

306 CONDENSATZ PUMP DISCH ORBRSATE  75.6 L3 319388 763 113 398.641

308 GLAND CNDNSR EXIT CONDRNSATE 13 319388 ¢ 113 399.541 DOTY IGNRED

310 MAIY CONDRNSATZ 70 D4 CORDENSATR 2.9 13 319363 ¢ 2.9 13 39954

312 ABSORD STS. CONDENGATR RETURM COWDENSAT® 147 212 . 32.600 ¢ 47 212 32.50

314 ABSORP TS CONDRNSATS AT DA COKDEMSATS 2.9 a2 32.600% 2.9 2T 32,600

3§ EP FW T0 FUZL PREHEATER EPOREKDAATER 1236 324 28.807 ¢ 1304 3Zsamr 99,443

318 EP FW UROH FURL DREREATER P FERDAATER 1226 130 28.80T ¢ 1384 130 29,443

320 ¥ FROM DA AT BAW POMP INIRT  FEEDRATE: 23.7 140 WS 23T 140 468,784

32 BFW PONP LD W DISCH 1 PREDAATEE  225.7 140 79.891 ! 2447 140 §7.165 PUKP ENRRGY §OT ADDEI
24 BFW PUMP P FW DISCH EP VREDWATER 13687 140 305.835 { 15487 140 401,610 DUNP EYERGT NOT 4DDE!
32§ P FW T0 GLAND STSTR 12 FERRATEE 2257 140 10 T 140 7 4BB-PGI T0 CONFIRY
78 P W 10 BUPASS ATTRMPORATOR  §P FERDWATER 13637 140 15487 140 0

330 GLAND SEAL LEAKAGK L? STRAX
332 GLAND CONDENSER DRAIX CONDERSATZ L.37

ABB-PGT TO CONFIRM

O OO
<)
Cad
>

S D

—3 —3



CAMBRIA COGEN MATERTAL BALANCK 71,27

03-1-8011 REFRR 10 PROCESS FLOW.DIAGRAM 03-1-8011-55. 10 75 728 7
ONFIRED ! SUPP FIRED
STREAK | !
KUMBER LOCATION FLUID PSIA  degt GPH ! PSIA  deg? 6Pk
400 CW CIRC PUNP DISCH COOLING WATER 84 37.969 ¢ B4 45,673
402 INLBT OF SIDESTRBAM FILTERS  COOLING WATER 84 743 B4 893 2% 07 CIRC RATZ
404 BXIT OF SIDESTREAM PILTEBS  COOLING WATER 84 743 ! 84 893 :
406 SIDESTREAM FILTER BACKWASH  COOLING WATER B4 0! B4 0 §OT CONTINUOUS
408 CW BLOWDORN COOLING WATER B4 9 B4 112 "0.251% OF CIRC BATE
410 MAIK CONDENSER INLET COOLING WATER 84 29,067 ! B4 36.434
412 MAIN CONDENSER QUTLET COOLING WATER 106 29.067 ! 106 36.434
414 CHILLER C¥ BOOSTER PUMP SUCTION COOLING WATER 84 5.850 ! B4 5.850
416 CHILLER C¥ BOOSTER PUNP DISCH COOLING WATER B4 5.850 ! B4 5.85
418 CHILLER CONDBNSER EXIT COOLING WATER 102 5.850 ! 102 5.850
420 BOP CW BOOSTER PUMP SUCTION  COOLING WATER 84 2,215 ! B4 2.384
422 BOP CW BOOSTER PUNP DISCH  COOLING WATER 8 2.216 ! B4 2.384 |
424 70 VAC PUPS & ST OIL COOLER  COOLING WATER B4 399 84 41 Lol
426 VACUUM POMP COOLER INLET COOLING WATER 84 2 @%m B4 W
498 TACUU DUKP COOLER 0UTLET COOLING HATRR 106 XA 10§ o
430 ST OIL COOLER INLET COOLING WATZR B4 365 ! B4 13
432 ST OIL COOLER OUTLET COOLING HATSR 108 385 ! 106 465
434 FRON VAC POMPS & ST OIL COOLER COOLING WATER 108 399 106 479
436 70 GT & BFW OIL & GEN COOLERS  COOLING WATSR 84 1817 B4 1905
438 GAS TURBINE OIL COOLER INLET  COOLING WATER B4 105 B4 705
840 GAS TORBINE OIL COOLBR BXIT  COOLING HATRR 108 105 106 705
442 BEW PUMP OIL COOLERS INIRT COOLING WATER 84 2 84 28
444 BIW PUMP OIL COOLERS OUTLET  COOLING WATER 106 22 ! 106 2
45 GENBRATOR COOLE3S INLAT COOLING WATS2 84 1,090 ! 84 1172
48 GRNERATOR COOLEES OUTIST COOLING WATER 106 1,090 ! 06 17
450 TROM GT & BEW OIL & GEN COOLZRS COOLING WATER 06 L.8I7 ! 106 1.905
452 BOP CH OUTLET CO0LING #ATZR 06 2.216 ! 106 2,384
45¢  RETURN 70 COOLING TOWER COOLING WATZR 106 37.133 ! 106 44.683
456 COOLING TOWER EVAPORATION COOLIYG WATER 554 ! 786 1.76% OF RETURY
453 COOLING TOWER MAZE-UP COOLING WATZR 7 729 ! 17 - 88 '
460 BOILER BLOWDOW COOLING HATER g ! 2
410 A4S0 CY BOOSTER PUMP SUCTION  COOLING WATER % 1680 % 1.660
472 ASU CH BOOSTER PUMP DISCK  COOLING WATER 6 . 1.660 ! 6 1.660
{74 CHILLRD ASU COOLING WATER  COOLING WATER 52 1,660 ! 57 1.660



STATE OF FLORIDA ‘
DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF PERMIT

In the matter of an

Application for Permit by: DER File No. AC 48-206720
PSD-FL-184

Mr. John P. Jones, President Orange County

Orlando CoGen (I), Inc.

Orlando CoGen Limited, L.P.

7201 Hamilton Boulevard

Allentown, PA 18195-1501
' /

Enclosed is Permit Number AC 48-206720 to construct a 128.9 megawatt
cogeneration facility located in the Orlando Central Park, Orange County, Florida.
This permit is issued pursuant to Section(s) 403, Florida Statutes.

Any party to this Order (permit) has the right to seek judicial review of the
permit pursuant to Section 120.68, Florida Statutes, by the filing of a Notice of
Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure, with the
Clerk of the Department in the Office of General Counsel, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400; and by filing a copy of the Notice of Appeal
accompanied by the applicable filing fees with the appropriate District Court of
Appeal. The Notice of Appeal must be filed within 30 days from the date this
Notice is flled with the Clerk of the Department.

Executed in Tallahassee, Floridd.

STATE OF FLORIDAAbEPARTMENT
OF ENVIRONMENTAL REGULATION

C. H. Fancy, P.EjJ, Chief /,
Bureau of Air Regulation
) ' . 2600 Blair Stone Road"
Tl Tallahassee, FL -32399-2400
904-488-1344

CERTIFICATE OF SERVICE

. The undersigned duly designated deputy agency clerk hereby certifies that this
NOTICE OF, PERMIT and .all copies were mailed before the close of business on
to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,

Copies -furnished to:

Collins, CD
Kosky, P.E., KBN .
Harper, EPA
Shaver, NPS

. Nester, OCEPD

ToOQQxRO

Cunningham, Esg. HBG&S

on this date,
§120.52(11),

pursuant to
Florida Statutes,

with the designated Department
Clerk, receipt of which is hereby

7/oz

acknowledged.

(Clerk)

(Date).



SENDER: - e . SR . : ; h
« Complete items 1 and/or 2 for additional services. . . o ! also wish to receive the
e Complete items 3, and 4a & b. RN following services {for an extra

e Print your name and address on the reverse of this form so that wa can
- return this card to you.

» ¢ Attach this form to the front of the mal|pI6CB or on the back if space
- . does not permit.

* Write “‘Return Receipt Requested’’ on the mailpiece below the article number |
* The Return Receipt Fee will provide you the sngnature of the person delivered

to and the date of delivery.

fee):
1. O Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to: ) .
‘Mr, John P. Jones, President -

4a. Article 'f;l*umber
P 062 921 987

Orlando CoGen (I),--Inc.
7201 Hamilton Blvd,
Allentown, PA 18195-1501

4b. Service Type
O Registered

« . | K Certified
d O Express Mail (] Return Receipt for

O tnsured
Ocop

Merchandise

TAE

g 61u82

5. Signature (Addressee)

/ N\ /)/#1

L

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

P Dk2 921 947

Receipt for
& Certified Mail
«~ No tnsurance Coverage Provided

| . .
waesures DO not use for International Mail
POSTAL SERVICE

PS Form 3800, June 1991

(See Reverse)

Sent to

Mr.

John P. Jones, Orland¢

Street and No

7201 Hamilton Blvd.

CoGen.Limited

P.0., St

‘Allentow, PA 18195-1501

ate and ZIP Ccoe

Postage

$

Cerified Fee

Specia!

Delivery Fee

Restricteq Delvery Fee

.

Aeturn Recant Showing
to Whom & Date Delrizrea

Return Raceipt Showing "2 \Whom,
Dale, and Addressee’s ~~0ress

TOTAL
& Feus

Posiage $

Postmark or Date

Mailed: 8-17-92
Permit: AC 48-206720
PSD-FL-184

90 "xus:Gpo: 1091—257066 DOMESTIC RETURN RECEIPT



Final Determination

Orlando CoGen Limited, L.P.
Orange County, Florida

Construction Permit No.
" AC 48-206720
(PSD-FL-184)

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

August 17, 1992



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)

The construction permit application package and supplementary

material have been reviewed by the Department. Public Notice of
the Department’s Intent to Issue was published in The Orlando
Sentinel on June 12, 1992. The Technical Evaluation and

Preliminary Determination (TE&PD) was distributed on June 8, 1992,
and was .available for public inspection at the Department’s Central
District office and the Department’s Bureau of Air Regulation
office. . .

Comments were received from the applicant during the public notice
period. The comments were received_ on July 7, 1992. The
Department’s response to the comments are as follows (note: -each

- response is numbered to correspond to each comment):

1.” The Department will change the permittee’s name to read
"Orlando CoGen Limited, L.P." instead of "Orlando Cogen Limited,
L.p." :

2. Since the requested change does not affect the potential
emissions, a revised TE&PD will not be required. However, the
comment "is acknowledged. :

3. Permit No. AC 48-206720 (PSD-FL-184)

a. The request is acceptable, but ‘the specific language will be
slightly different than what was requested:

SPECIFIC CONDITION No. 1:

From: The CT (combustion turbine) is allowed to operate
continuously (8,760 hours per year). The HRSG-DB (heat
recovery steam generator-duct burner) is permitted to
operate 3688 hrs/yr at a maximum heat input of 122 x 106
Btu/hr.

To: The CT (combustion turbine) is allowed to  operate
continuously (8,760 hours per year). The HRSG-DB (heat
recovery steam generator-duct burner) is permitted to
operate 3688 hrs/yr at a maximum heat input of 122.0 x 106
Btu/hr for a maximum heat input of 450,000 x 10® Btu/yr
(note: The unit may operate at lower rates for more hours
within the annual heat input limit).



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)
Page 2

b. The request is acceptable to add a clarifier to the hours of
operation.

SPECIFIC CONDITION No. 4: Table 1, Note 3b:

From: DB: 3688 hrs/yr

To: DB: 3688 hrs/yr (at a maximum heat input of 122 x 10°
Btu/hr)

c. Except for minor particulate sources equipped with a baghouse
control system, the Department does not have the authority, by
rule, to substitute a visible emission standard for a mass
emissions standard in accordance with Florida Administrative
Code (F.A.C.) Rule 17-2.700(3)(4d). However, the owner or
operator of any source may request approval of alternate
procedures and . requirements 1in accordance with F.A.C. Rule
17-2.700(3) (a) . Therefore, the request is not acceptable. and
SPECIFIC CONDITION No. 8 will not be altered.

d. The request is acceptablef which alters the original wording,
but not the intent.

“* SPECIFIE CONDITION No. 12:

From: The permittee shall leave sufficient space suitable for
future installation of SCR equipment.

' To: The permittee shall design the facility to allow for future
installation of SCR equipment.

e. The request is acceptable.

SPECIFIC CONDITION No. 13:

From: The permittee shall install, calibrate, maintain, and
operate a continuous emission monitor in the stack to
measure and record the nitrogen oxides emissions from this
source. The continuous emission monitor must comply with 40
CFR 60, Appendix B, Performance Specification 2, (July 1,
1991).

To: The permittee shall install, calibrate, maintain, and

" operate a continuous emission monitor (CEM) in the stack to

measure and record the nitrogen oxides (NOx) emissions from

this source. The continuous emission monitor must comply

with 40 CFR 60, Appendix B, Performance Specification 2
(July 1, 1991 version).



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)

Page 3

For the purpose of demonstrating ongoing compliance with the
applicable NOx emissions limitation in Table 1, wusing the
stack CEM, compliance is considered +to occur when the NOx
emissions are less than or equal to 57.4 lbs/hr when only
the CT is operating 'and 1less than or equal to 69.6 lbs/hr
when both the CT and DB are operating. The 24-hour rolling
average compliance level 1s -calculated based on the
proportion of hours in any 24-hour period that the CT only
or CT/DB are operating. Any portion of an hour that the DB
operates 1is recognized as an hour period on the rolling
average.

For example, in a given 24-hour period, with 20 hours of CT
operatipn only .and 4 hours of CT/DB operation:

Calculated Emission Limitation =
[(57.4 1lbs/hr x 20 hrs) + (69.6 lbs/hr x 4 hrs)]/24 hrs =

24-hour rolling average-compliance NOx level = 59.4 lbs/hr

~--..Compliance with the permitted NOx emission limitation is

considered satisfied as long as the NOx emissions from the
stack CEM are 1less than or equal to the calculated NOx
"emissions, averaged over the same 24-hour period.

f. The request is acceptable, which alters the original wording,
but not the intent. '

SPECIFIC CONDITION No. 14:

From:

To:

Combustion control shall be utilized for CO control. The
permittee shall leave a sufficient space suitable for future
installation of an oxidation.catalyst. -Once performance
testing has been completed, the decision to require an
oxidation catalyst will be based on a cost/benefit analysis
of .using such control.

Combustion control shall be utilized to minimize CO
emissions. The permittee shall design the facility to allow
for the future installation of an oxidation catalyst. Once
the performance test is/ completed and if the facility:
demonstrates compliance with the CO emission limits in Table
1, then an oxidation catalyst will not .be required.
Otherwise, the decision to require an oxidation catalyst
will be based on a cost/ benefit analysis of using such
control. o



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)
Page 4

4.

a.

BACT Determination to Permit No. AC 48-206720 (PSD-FL-184)

The request is accéptable and the BACT will be revised on page

1, 1lst paragraph, to reflect the product output of the

combustion turbine (CT) to be 78.8 MW and the steam turbine
(ST) to be 50.1 MW. Originally, the CT’s output was listed as
79 MW and the ST’s output as 50 MW.: :

The request is acceptable and the sentence (i.e., page 3, 2nd
paragraph under “"Products of Incomplete Combustion”, 2nd
sentence) will be deleted. The rationale is that the applicant
attests that the proposed unit is a proven operation and is
being permitted for a CO 1level lower than other recently
permitted sources. ©Data has been submitted to substantiate
CO levels from currently operating and similar units.

The request is acceptable, but the proposed language will be
slightly different than what was requested. Therefore, the 2nd
sentence, 1lst paragraph, page 8-"BACT Determination by DER":
NOx Control, will be revised to read:

Duct firing will be wused for supplying .steam and limited to

operate .at a full load equivalent of 3688 hrs/yr at a maximum

heat "input of 122.0 x 10 Btu/hr for a maximum heat input of
450,000 x 106 Btu/yr (note: The unit may operate at lower rates
for more hours within the annual heat input limit).

The request is acceptable, but the proposed language will be

'slightly different than what was requested. Therefore, the .2nd

sentence, 2nd paragraph, page 8-"BACT Determination by DER":
CO Control, will be revised to read:

The permittee shall désign the facility to allow for the future
installation of an oxidation catalyst. Once the performance
test 1is completed and if the facility demonstrates compliance
with the CO emission limits, then an oxidation catalyst will
not be required. Otherwise, the decision to require an
oxidation catalyst will be based on a cost/benefit analysis of
using such control.

The "Note" associated with the table "Emission Standards/
Limitations", located on page 8 of the proposed BACT

Determination, will be revised to read:
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Note: ' Natural gas firing will be used only for supplemental
firing the DB for a full load equivalent of 3688 hrs/yr at
122.0 x 10% Btu/hr maximum heat input for a maximum heat input
of 450,000 x 106 Btu/yr (note: The unit may operate at lower
rates for more hours within the annual heat input limit).

5. Attachment to be Incorporated:
o Mr. Gary D. Kinsey’s letter with enclosure received July 7,
1992. .

Therefore, it is recommended that the construction permit, No. AC
48-206720 (PSD-FL-184), and associated BACT Determination, be
issued as drafted, with the above referenced revisions
incorporated. : ' '

ey &



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

Lawton Chiles, Governor

Carol M. Browncr, Secretary

PERMITTEE: Permit Number: 'AC 48-206720

, PSD~-FL~-184
Orlando CoGen Limited, L.P. Expiration Date: August 31, 1994
7201 Hamilton Boulevard County: Orange
Allentown, PA 18195-1501 Latitude/Longitude:  28°26/23"N

81°24/28"W
Project: 128.9-MW Combined Cycle
Gas Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes (F.S.), Florida Administrative Code (F.A.C.) Chapters 17-2
and 17-4, and 40 CFR (July, 1991 version). The above named
permittee is hereby authorized to perform the work or operate the
facility shown on the application and approved drawings, plans, and
other documents. attached hereto or on file with the Department and
made a part hereof and specifically described as follows:

For the construction of a 128.9 MW (megawatt) combined cycle gas
turbine cogeneration facility to be located in the Orlando Central
Park, Orange County, Florida, and will supply steam to the adjacent
Alr Products and Chemicals Plant. The UTM coordinates are Zone 17,
459.5 km East and 3, ,146.1 km North.

. M1 - Eleddrelce CveMvoc\\ov\[‘D.s{‘r bu"’\ow
The Standard Industrial Code: 4931-FEleectriec—and-Other Sewrrieces

Cembined

3-0D -~ 003. 2)\. '-ENV\&L‘\\:L)\‘J‘&O\ e %&V\ A T-&v\O\V\‘- L QO(&_Q_M,, o\,‘\'\,oy\ Lo(n _g_t.’b bu VV\-ADL
stuval (o d

The source shall be constructed in accordance with the permit

application, plans, documents, amendments and drawings, except as
otherwise noted in the_General and Specific Conditions.

Attachments are listed below:

1. Orlando Cogen Limited, L.P.’s application received. December 30,

1991.

Mr. C. H. Fancy’s letter dated January 28, 1992.

3. Mr. Kennard F. Kosky’s letter with enclosures received March 2,
1992,

4. Mr. Wayne A. Hinman’s letter received via FAX May 27, 1992.

5. Mr. Kennard F. Kosky’s letter with enclosure received May 27,
1992 (hand delivered).

6. Document (Table 1) received June 1, 1992, from Mr. Peter
Cunningham (hand delivered).

7. 40 CFR (July, 1991 version).

8. Technical Evaluation and Preliminary Determination dated
June 5, 1992.

9. Mr. Gary D. Kinsey’s letter with enclosure received July 7,
1992.

o

mﬁz“’wl of 9

Printed with Soy Based Inks



PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. PSD-FL-184
Expiration Date: August 31, 1994

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and -enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, F.S. The permittee is placed on notice
that the Department will review this permit periodically and may
initiate enforcement action for any violation of these conditions.

2. This permit is valid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may

constitute grounds for revocation and enforcement action by the
Department.

3. As provided in Subsections 403.087(6) and 403.722(5), F.S., the
issuance of this permit does not convey any vested rights or any
exclusive privileges. =~ Neither does it authorize any injury to
public or private property or any invasion of personal rights, nor
any infringement of federal, state or local laws or regulations.
This permit is not a waiver of or approval of any other Department
permit that may be required for other aspects of the total project
which are not addressed in the permit.

4.  This permit conveys no title to 1land or water, does not
constitute. State recognition or acknowledgement of title, and does
not constitute authority for the use of submerged lands unless
herein provided and the necessary title or leasehold interests have
been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, or plant life,
or property caused by the construction or operation of this
permitted source, or from penalties therefore; nor does it allow
the permittee to cause pollution in contravention of Florida
Statutes and Department rules, unless specifically authorized by an
order from the. Department. :

6. The permittee shall properly operate and maintain the facility
and systems of treatment  ‘and control (and related appurtenances)
that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department
rules. This provision includes the operation of backup or
auxiliary facilities or similar systems when necessary to achieve
compliance with the conditions of the permit .and when required by
Department rules.

Page 2 of 9



PERMITTEE: Permit Number: - AC 48-206720
Orlando CoGen Limited, L.P. PSD-FL-184

Expiration Date: August 31, 1994

GENERAL CONDITIONS:

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where -the permitted
activity is located or conducted to:

a. Have access to and copy any records that must be kept under
the conditions of the permit;

b. Inspect the facility, equipment, practices, or operations
regulated or required under this permit; and,

c. Sample or monitor any substances or parameters at any
location reasonably necessary to assure compliance with this
permit or Department rules.

Reasonable time may depend on the nature of the concern being
investigated. :

8. If, for any reason, the permittee does not comply with or will
be unable to comply with any condition or limitation specified in
this permit, the permittee shall immediately provide the Department
with the following information:

'gé_gidescription of and cause of non-compliance; and,
b. the period of noncompliance, including dates and times; or,
- 1f not corrected, the anticipated time the non-compliance is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance.

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or for revocation of this permit.

9. In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source
which are submitted to the Department may be used by the Department
as -evidence in any enforcement case involving the permitted. .source
arising under the Florida Statutes or Department rules, except
where such use 1is prescribed by Sections 403.73 and 403.111,
F.S. Such evidence shall only be used to the extent it is
consistent with the Florida Rules of Civil Procedure and
appropriate evidentiary rules.

Page 3 of 9



PERMITTEE: ‘ Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. ' ‘ PSD-FL-184
Expiration Date: August 31, 1994

GENERAL CONDITIONS:

10. The permittee agrees to comply with changes in Department
rules and Florida Statutes after a reasonable time for compliance,
provided, "however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with F.A.C. Rules 17-4.120 and 17-30.300, as applicable.
The permittee shall be 1liable for any non-compliance of the
permitted activity wuntil the transfer 1is approved by the
Department. -

12. This permit or a copy thereof shall be kept at the work site
of the permitted activity.

13. This permit also constitutes:

(x) Determlnatlon of Best -Available Control Technology
(BACT)

(x) Determination of Prevention of Significant
Deterioration (PSD)

(x) Compliance with New Source Performance Standards
(NSPS)

14. The permittee shall comply with the following:
df-ﬁpon request, the permittee shall furnish all records and
* plans required under Department rules. During enforcement
actions, the retention wperiod for all records will be
extended automatically unless otherwise stlpulated by the
Department.

b. The permittee shall hold at the facility or other location
designated by this permit records of all monitoring
information (including all - calibration and maintenance
records and all original strip chart recordings for
continuous monitoring instrumentation) required by the
permit, copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. These materials shall be retained at least
three years from the date of the sample, measurement,

" report, or application unless otherwise specified by
-Department rule.

' Page 4 of 9
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. PSD~FL-184
Expiration Date: August 31, 1994

‘GENERAL CONDITIONS:
c. Records of monitoring information shall include:

- “the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling or
measurements; L

- the dates analyses were performed;

- the person responsible for performing the analyses;

- the analytical technigques or methods used; .and,

- the results of 'such analyses.

15. When requested by the Department, the permittee shall within a
reasonable time furnish any information regquired by law which is
needed to determine compliance with the permit. If the permittee
becomes aware that relevant facts were not submitted or were
incorrect in the permit application or in any report to the
Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:

1. The CT (combustion turbine) is allowed to operate continuously
(8,760 hours per vyear). The HRSG-DB (heat recovery steam
generator-duct burner) is permitted +to operate 3688 hrs/yr at a
maximum heat ingut.of 122.0 x 106 Btu/hr for a maximum heat input
of 450,000 x 10° Btu/yr (note: The unit may operate at lower rates
for more hours within the annual heat input limit).

2. The CT and HRSG-DB are only allowed to use natural gas.

3. The permitted materials and utilization rates for the combined -
cycle gas turbine shall not exceed the values as follows:

- Maximum heat input to the CT shall not exceed 856.9
MMBtu/hr at ISO conditions.

- Maximum heat input to the HRSG-DB shall not exceed 122.0
MMBtu/hr; 450,000 MMBtu/yr. _

4. The maximum allowable emissions from this facility shall not
exceed the emission rates listed in Table 1.

Table 1
Pollutant Source Allowable Emission Standard/Limitation
NOx cT 15 ppmvd @ 15% O, (57.4 lbs/hr; 251.4 TPY)
DB 0.1 lb/MMBtu (12.2 lbs/hr; 22.5 TPY)
CT /DB 24-hr rolling average

Page 5 of 9






PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. PSD-FL-184

Expiration Date: August 31, 1994
SPECIFIC CONDITIONS:

Table 1 cont.:

co - CT 10 ppmvd (22.3 1lbs/hr; 92.1 TPY)
DB 0.1 1b/MMBtu (12.2 lbs/hr; 22.5 TPY)
PM/PM1 CT 0.01 1lb/MMBtu (9.0 lbs/hr; 39.4 TPY)
DB 0.01 1b/MMBtu (1.2 lbs/hr; 2.2 TPY)
voC - CT 3.0 lbs/hr; 13.0 TPY
DB 3.7 lbs/hr; 6.8 TPY
VE i ‘CT/DB < 10 % opacity
NOTE:

1. CT: combustion turbine
DB: duct burner
2. Natural gas usage only in the CT and DB.
3. Hours of operation:
a. CT: 8760 hrs/yr
" b. DB: 3688 hrs/yr (at a maximum heat input of 122.0 x 106
Btu/hr)
4. Maximum heat input:
a. CT: 856.9 x 106 Btu/hr
b. DB: 122.0 x 106 Btu/hr; 450,000 x 10%® Btu/yr
5. DB operation planned when ambient temperature is greater than
59°F.

5. Any change in the method of operation, equipment or operating
hours, pursuant to F.A.C. Rule 17-2.100, Definitions-Modification,
shall be submitted to the Department’s Bureau of Air Regulation and
Central District offices.

6. Any other operating parameters established during compliance
testing and/or inspection that will ensure the proper operation of
this facility shall be included in the operating permit.

7. Initial and subsequent annual compliance tests shall be
performed within 10 percent of the maximum heat rate input for the
tested operating temperature. Tests shall be conducted using. EPA
reference methods in accordance with the July 1, 1991 version of
the 40 CFR 60, Appendix A.

a. EPA Method 5 for PM

b. EPA Method 10 for CO

c. EPA Method 9 for VE

d. EPA Method 20 for NOx

Note: Other test methods may be used for compliance testing only
after prior Department written approval.

Page 6 of 9



PERMITTEE: 'Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. PSD-FL-184
Expiration Date: Augqust 31, 1994

SPECIFIC CONDITIONS:

8. EPA Method 5 must be used to determine the initial compliance
status of this unit. Thereafter, the opacity emissions test may be
used unless 10% opacity is exceeded.

9. Compliance with the total volatile organic compound emission
limits will be assumed, provided the CO allowable emission rate is
achieved. Specific VOC compliance testing is not required.

10. During performance tests, +to determine compliance with the
proposed NOx standard, measured NOx emission at 15 percent oxygen
shall be adjusted to ISO ambient atmospheric conditions by the
following -equation in accordance with 40 CFR 60.335(c) (1):

- NOy = (NOyq) (Pr/'PO)O.S el9 (Hyo-0.00633) _(288°K/Ta)1'53

where:

NOy = Emission rate of NOx at 15 percent O; and ISO standard
ambient conditions, volume percent.

NOyo = Observed NOx emission at 15 percent oxygen, ppmv.

Pr = Reference combustor inlet absolute pressure at 101.3
kilopascals (1 atmosphere) ambient pressure, mm Hg.

P, = Measured combustor inlet absolute pressure at test ambient
pressure, mm Hg.

Ho = Observed humidity of ambient air at test, g H;0/g air.

e = Transcendental constant (2 718).

Tg = ‘Temperature of ambient air at test, °K.

11. Test results will be the average of 3 valid runs. The
Department’s Central District office shall be notified at least 30
days in advance of the compliance test in accordance with 40 CFR
60.8(c). The source shall operate between 90% and 100% of
permitted capacity as adjusted for ambient temperature during the
compliance test. Compliance test results shall be submitted to the
Department’s Central District office no later than 45 days after
completion in accordance with F.A.C. Rule 17-2.700(8) (b).

12. The permittee shall design the facility to allow for future-
installation of SCR equipment. : '

13. The permittee shall install, calibrate, maintain, and .operate
a continuous emission monitor (CEM) in the stack to measure and
record the nitrogen ‘oxides (NOx) -emissions from this source. The
continuous emission monitor must comply with 40 CFR 60, Appendix B,
Performance Specification 2, (July 1, 1991 version).
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PERMITTEE: - Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. PSD-FL-184
-Expiration Date: August 31, 1994

SPECIFIC CONDITIONS:

For the purpose of demonstrating ongoing compliance with the
applicable NOx emissions 1limitation in Table 1, using the stack
CEM, compliance is considered to occur when the NOx emissions are
less than or equal to 57.4 lbs/hr when only the CT is operating and
less than or equal to 69.6 lbs/hr when both the CT and DB are

operating. The 24-hour 1rolling average compliance 1level is

calculated based on the proportion of hours in any 24-hour period
that the CT only or CT/DB are operating. Any portion of an hour
that the DB operates is recognized as an hour period on the rolling
average. ' ' ‘

For example, in a given contiguous 24-hour period, with 20 hours of
CT operation only and 4 hours of CT/DB operation:

Calculated Emission Limitation =
[(57.4 1lbs/hr x 20 hrs) + (69.6 lbs/hr x 4 hrs)]/24 hrs =
24-hour roliing avetage—compliance NOx level = 59.4 lbs/hr

Compliance with the permitted NOx emission limitation is considered
satisfied as long as the NOx emissions from the stack CEM are less

.than or equal to the calculated NOx emissions, averaged over the
- same 24-hour period.

14. ¢ombustion control shall be utilized for CO control. The
permittee shall design the facility to allow for future
installation of an oxidation catalyst. Once performance testing

-has been completed, the decision to require an oxidation catalyst

will be based on a cost/benefit analysis of using such control.

15. This source shall be in compliance with all applicable
provisions of Chapter 403, F.S., F.A.C. Chapters 17-2 and 17-4,
and the 40 CFR (July, 1991 version).

16. This source shall be in compliance with all applicable
requirements of 40 CFR 60, Subparts GG and Db, in accordance with
F.A.C. Rule 17-2.660(2) (a), Standards of Performance for Stationary
Gas Turbines and Standards of Performance for Industrial,
Commercial, and Institutional Steam Generating Units.

17. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or
local permitting requirements and regulations (F.A.C. Rule
17-2.210(1)).
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PERMITTEE: : Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. _ PSD-FL-184
Expiration Date: August 31, 1994

SPECIFIC CONDITIONS:

18. This" source shall be 1in compliance with all applicable
provisions of F.A.C. Rules 17-2.240: Circumvention; 17-2.250:

Excess Emissions; 17-2.660: Standards of Performance for New

Stationary Sources (NSPS); 17-2.700: Stationary Point Source
Emission Test Procedures; and, 17-4.130: Plant Operation-Problems.

19. Pursuant to F.A.C. Rule 17-2.210(2), Air Operating Permits,
the permittee is required to submit annual reports on the actual

operating rates and emissions from this facility. These reports
shall include, but are not limited to the following: fuel usage,
hours of operation, air emissions 1limits, etc. Annual reports

shall be sent to the Department’s Central District office by
March 1 of each year.

20. The permittee, for good cause, may request that this
construction permit be extended. Such a request shall be submitted
to the Department’s Bureau of Air Regulation prior to 60 days
before the expiration of the permit (F.A.C. Rule 17-4.090).

21. An application for an operation permit must be submitted to
the Department’s Central District office at least 90 days prior to
the expiration date of this construction permit. To properly apply
for an operation permit, the applicant shall submit the appropriate
application form, fee, certification that construction was
completed noting any deviations from the conditions in ‘the
construction' permit, and compliance test reports as required by
this permit (F.A.C. Rules 17-4.055 and 17-4.220).

Issued this 17th day
of August , 1992

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

Carol M. Browner, Secretary
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Best Available Control Technology (BACT) Determination
Orlando CoGen Limited, L.P.:
Orange County

The applicant proposes to install a combustion turbine generator at
their facility in Orange County. The generator system will consist
of one nominal 78.8 megawatt (MW) combustion turbine (CT), with
exhaust through a heat recovery steam generator (HRSG), which will
be used to power a nominal 50.1 MW steam turbine.

The combustion turbine will be capable of combined cycle operation.
The applicant requested that the combustion turbine use only
natural gas. The applicant has indicated the maximum annual -
tonnage of regulated air pollutants emitted from the facility based
on 100 percent capacity and type of fuel fired at ISO conditions to
be as follows:

PSD Significant Emission

Pollutant Emissions (TPY) Rate (TPY)
NOy 273.9 40

S0, 12.0 40
PM/PMq o 41.7 25/15
Cco 114.6 100

voOoC 19.8 40
H,SO0y _ 0.9 7

Be Neg. 0.0004
Hg Neg. 0.1

Pb Neg. ' 0.6

Florida Administrative Code (F.A.C.) Rule 17-2.500(2) (f) (3)
requires a BACT review for all regulated pollutants emitted in an
amount equal to or greater than the significant emission rates
listed in the previous table.

Date of Receipt of a BACT Application

December 30, 1991

BACT Determination Requested by the Applicant

Pollutant Determination
NOy 15 ppmvd @ 15% O, (natural gas burning)--CT
0.1 1b/10% Btu--duct burner
Cco Combustion Control
PM/PMqq Combustion Control



BACT Determination Procedure

In accordance with Florida Administrative Code Chapter 17-2, Air
Pollution, this BACT determination is based on the maximum degree
of reduction of each pollutant emitted which the Department, on a
case by case basis, taking into account energy, environmental and
economic impacts, and other costs, determines is achievable through
application of production processes and available methods, systems,
and techniques. 1In addition, the regulations state that in making
the BACT determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and any
emission limitation contained in 40 CFR Part 60 (Standards of
Performance for New Stationary Sources) or 40 CFR Part 61
(National Emission Standards for Hazardous Air Pollutants).

(b) All scientific, engineering, and technical material and other
information available to the Department.

(c) The emission limiting standards or BACT determinations of any
other state.

(d) The social and economic impact of the application of such
technology.

The EPA currently stresses that BACT should be determined using the
"top-down" approach. The first step in this approach is to
determine for the emission source in question the most stringent
control available for a similar or identical source or source
category. If it is shown that this level of control is technically
or economically infeasible for the source in question, than the
next most stringent level of control is determined and similarly
evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique
technical, environmental, or economic objections.

The air pollutant emissions from combined cycle power plants can be
grouped into categories based upon what control equipment and
techniques are available to control emissions from these.
facilities. Using this approach, the emissions can be classified
as follows: '

o Combustion Products (e.g., particulates). Controlled
generally by efficient combustion of clean fuels.

o Products of Incomplete Combustion (e.g., CO). Control is
largely achieved by proper combustion techniques.

o Acid Gases (e.g., NOy). Controlled generally by gaseous
control devices.



Grouping the pollutants in this manner facilitates the BACT
analysis because it enables the equipment available to control the
type or group of pollutants emitted and the corresponding energy,
economic, and environmental impacts to be examined on a common
basis. Although all of the pollutants addressed in the BACT
analysis may be subject to a specific emission limiting standard as
a result of PSD review, the control of "nonrequlated" air
pollutants is considered in imposing a more stringent BACT limit on
a "regulated" pollutant (i.e., particulates, sulfur dioxide,
fluorides, sulfuric acid mist, etc,), if a reduction in
"nonregulated" air pollutants can be directly attributed to the
control device selected as BACT for the abatement of the
"regulated" pollutants.

Combustion Products .

The projected emissions of particulate matter and PMjg from the
Orlando CoGen Limited, L.P. facility surpass the significant
emission rates given in Florida Administrative Code Rule 17-2.500,
Table 500-2. :

A PM/PM;g emissions limitations of 0.01 lb/MMBtu from the CT when
firing natural gas is reasonable as BACT for the Orlando CoGen
Limited, L.P. facility. The duct burner PM/PMjp emission rate of
0.01 1lb/MMBtu is reasonable as BACT.

Products of Incomplete Combustion

The projected emissions of carbon monoxide exceed the PSD
significant emission rate of 100 TPY. The applicant has indicated
that the carbon monoxide emissions from the proposed turbine is
based on exhaust concentrations of 10 ppmvd for natural gas firing.

A review of the BACT/LAER clearinghouse indicates that several of
the combustion turbines using dry low-NOx. combustion technology to
control NOx to 15 ppmvd (corrected to 15 percent 0O;) have been
permitted with €O limitations that are higher than those proposed
by the applicant. The majority of BACT emissions limitations have
been based on combustion controls for carbon monoxide and volatile
organic compounds. Additional control is achievable through the
use of catalytic oxidation. Catalytic oxidation is a
postcombustion control that has been employed in CO nonattainment
areas where regulations have required CO emission levels to be less
than those associated with wet injection. These installations have
been required to use LAER technology and typically have CO limits
in the 10-ppm range (corrected to dry conditions).

In an oxidation catalyst control system, CO emissions are reduced
by allowing unburned CO to react with oxygen at the surface of a
precious metal catalyst such as platinum. Combustion of CO starts



at about 300°F, with efficiencies above 90 percent occurring at
temperatures above 600°F. Catalytic oxidation occurs at
temperatures 50 percent lower than that of thermal oxidation, which
reduces the amount of thermal energy required. For CT/HRSG
combinations, the oxidation catalyst can be located directly after
the CT or in the HRSG. Catalyst size depends upon the exhaust
flow, temperature, and desired efficiency. The existing gas
turbine applications have been limited to smaller cogeneration
facilities burning natural gas.

Given the applicant’s proposed BACT level for carbon monoxide of 10
ppm, a lower emission rate as BACT would not produce a significant
reduction in emissions or impacts. Also, this CO concentration
level is near the lowest established as BACT even with catalytic
oxidation. For these reasons, it appears that the limit proposed
by the applicant is reasonable as BACT.

Emission of volatile organic compounds are below the significant
level and therefore do not require a BACT analysis.

Acid Gases

The applicant has stated that BACT for nitrogen oxides will be met
by using dry low-NOx combustors to limit emissions to 15 ppmvd
(corrected to 15% O5) when burning natural gas.

A review of the EPA’s BACT/LAER Clearinghouse indicates that the
lowest NOxX emission limit established to date for a combustion
turbine is 4.5 ppmvd at 15% oxygen. This level of control was
accomplished through the use of water injection and a selective
catalytic reduction (SCR) systemn.

Selective catalytic reduction is a post-combustion method for
control of NOx emissions. The SCR process combines vaporized
ammonia with NOx in the presence of a catalyst to form nitrogen and
water. Vaporized ammonia is injected into the exhaust gases prior
to passage through a catalyst bed. The SCR process can achieve up
to 90% reduction of NOx with a new catalyst. As the catalyst ages,
the maximum NOx reduction will decrease to approximately 86
percent.

A review of the combined cycle facilities in which SCR has been
established as a BACT requirement indicates that the majority of
these facilities are also intended to operate at high capacity
factors. As this is the case, the proposed project is similar to
other facilities in which SCR has been established as BACT.



Given the applicant’s proposed BACT level for nitrogen oxides
control stated above, an evaluation can be made of the cost and
associated benefit of using SCR as follows:

The applicant has indicated that the total levelized annual cost
(operating plus amortized capital cost) to install SCR for natural
gas firing at a 100 percent capacity factor is $1,903,000. Taking
into consideration the total annual cost, a cost/benefit analysis
of using SCR can be developed.

Based on the information supplied by the applicant, it is estimated
that the maximum annual NOx emissions with dry low-NOx combustors
from the Orlando CoGen Limited, L.P. facility will be 274 tons/
year. Assuming that SCR would reduce the NOx emissions to a level
of 9 ppmvd when firing natural gas, about 141 tons of NOx would be
emitted annually. When this reduction is taken into consideration
with the total levelized annual cost of $1,900,300, the cost per
ton of controlling NOx is $14,308. This calculated cost is higher
than has previously been approved as BACT.

Since SCR has been determined to be BACT for several combined cycle
facilities, the EPA has clearly stated that there must be unique
circumstances to consider the rejection of such control on the
basis of economics.

In a recent letter from EPA Region IV to the Department regarding
the permitting of a combined cycle facility (Tropicana Products,
Inc.), the following statement was made:

"In order to reject a control option on the basis of economic
considerations, the applicant must show why the costs
associated with the control are significantly higher for this
specific project than for other similar projects that have
installed this control system or in general for controlling
the pollutant."

For fuel oil firing, the cost associated with controlling NOx
emissions must take into account the potential operating problems
that can occur with using SCR in the o0il firing mode.

A concern associated with the use of SCR on combined cycle projects
is the formation of ammonium bisulfate. For the SCR process,
ammonium bisulfate can be formed due to the reaction of sulfur in
the fuel and the ammonia injected. The ammonium bisulfate has a
tendency to plug the tubes of the heat recovery steam generator
leading to operational problems. As this the case, SCR has been
judged to be technically infeasible for oil firing in some previous
BACT determinations.

The latest information available indicates that SCR can be used for
oil firing provided that adjustments are made in the ammonia to NOx
injection ratio. For natural gas firing operation NOx emissions



can be controlled with up to a 90 percent efficiency using a 1 to 1
or greater injection ratio. By lowering the injection ratio for
oil firing, testing has indicated that NOx can be controlled with
efficiencies ranging from 60 to 75 percent. When the injection
ratio is lowered there is not a problem with ammonium bisulfate
formation since essentially all of the ammonia is able to react
with the nitrogen oxides present in the combustion gases.

Based on this strategy SCR has been both proposed and established
as BACT for oil fired combined cycle facilities with NOx emission
limits ranging from 11.7 to 25 ppmvd depending on the efficiency of
control established.

The Orlando CoGen Limited, L.P. facility has proposed not to
utilize fuel o0il; therefore, those consequences of SCR attributed
to fuel o0il firing will not likely occur. However, the small
amount of sulfur in natural gas would likely form ammonium salts.

Environmental Impact Analysis

The predominant environmental impacts associated with this proposal
are related to the use of SCR for NOx control. The use of SCR
results in emissions of ammonia, which may increase with increasing
levels of NOx control. 1In addition, some catalysts may contain
substances which are listed as hazardous waste, thereby creating an
additional environmental impact. Although the use of SCR does have
some positive environmental benefits, the disadvantages may
outweigh the benefits which would be provided by reducing nitrogen
oxide emissions by 80 percent or greater. The benefit of NOx
control by using SCR is substantiated by the fact that nearly one
half of all BACT determinations have established SCR as the control
measure for nitrogen oxides over the last five years.

From the evaluation of natural gas combustion, toxics are projected
to be emitted in very small amounts, with the total combined
emissions to be less than 0.1 tons per year. Although the
emissions of toxic pollutants could be controlled by particulate
control devices such as a baghouse or scrubber system, the amount
of emission reductions would not warrent the added expense.
Consequently, the Department does not believe that the BACT
determination would be affected by the emissions of the toxic
polutants associated with the firing of natural gas.

Potentially Sensitive Concerns

With regard to controlling NOx emissions with SCR, the applicant
has identified the following technical limitations:

1. SCR would reduce the output of the combustion turbines by one-
half percent.



SCR could result in the release of unreacted ammonia to the
atmosphere.

SCR would require handling of ammonia by plant operators.
Since it is a hazardous material, there is a concern about
safety and productivity of operators.

SCR results in contaminated catalyst from flue gas trace
elements which could be considered hazardous. Safety of
operators and disposal of spent catalyst is a concern.

The combustion turbines proposed for the project (ABB 11N-EV) is a
heavy-frame that is highly efficient and uses advanced dry low-NOx
combustion technology. Information supplied by the applicant
indicates that actual emissions will be 15 ppmvd (corrected to 15%
O07) or lower on a continuous basis.

BACT Determination by DER

NOx Control

A review of the permitting activities for combined cycle
proposals across the nation indicates that SCR has been
required and most recently proposed for installations with a
variety of operating conditions (i.e., natural gas, fuel oil,
capacity factors ranging from low to high). However, the cost
and other concerns expressed by the applicant are valid, and
advanced NOx combustion controls have been accepted as BACT on
similar projects.

The information that the applicant presented and Department
calculations indicates that the incremental cost of
controlling NOx ($14,308/ton) is high compared to other BACT
determinations which require SCR. Furthermore, actual NOx
levels are expected to be less than the 15 ppmvd (corrected to
15% O3), which would increase the cost of SCR. Based on the
information presented by the applicant and the evaluation
conducted, the Department believes that the use of SCR for NOx
control is not justifiable as BACT. Therefore, the Department
will accept dry low-NOx combustors as NOx control when firing
natural gas for this project.

The emissions of NOx from the duct burner will be limited to
0.1 1b/MMBtu, which has been the BACT limit established for
similar facilities. Duct firing will be used for supplying
steam and limited to operate at a full load equivalent of
3,688 hours/year at a maximum heat input of 122.0 x 10® Btu/hr
for a maximum heat input of 450,000 x 106 Btu/yr (note: The
unit may operate at lower rates for more hours within the
annual heat input limit).



CO cCcontrol

Combustion control will be considered as BACT for CO when
firing natural gas. The permittee shall design the facility

- to allow for the future installation of an oxidation catalyst.
Once the performance test is completed and if the facility
demonstrates compliance with the CO emission limits, then an
oxidation catalyst will not be required. Otherwise, the
decision to require an oxidation catalyst will be based on a
cost/benefit analysis of using such control.

Other Emissions Control

The emission limitations for PM and PMjg are based on previous
BACT determinations for similar facilities.

The emission limits for the Orlando CoGen Limited, L.P.
project are thereby established as follows:

Emission Standards/Limitations

Pollutant CT (Natural Gas Firing) DB (Natural Gas Firing)

NOx 15 ppmvd @ 15% 02 0.1 1b/MMBtu
Cco 10 ppmvd ' . 0.1 1b/MMBtu
PM & PM10O 0.01 1b/MMBtu 0.01 1b/MMBtu

Note: Natural gas will be used only for supplemental firing the DB
for a full load equivalent of 3688 hrs/yr at 122.0 x 10® Btu/hr
maximum heat input for a maximum heat input of 450,000 x 106 Btu/yr
(note: The unit may operate at lower rates for more hours within
the annual heat input limit).

Details of the Analysis May be Obtained by cContacting:

Bruce Mitchell, Engineer 1V

Department of Environmental Regulation
Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Recommended by: Approved by:

C. H. Fancy, P.E., Chilef carol M. Browner, Secretary

Bureau of Air Regulation Dept. of Environmental Regulation
Rugust o 1992 _ August 17 1992

Date Date



For Routing To Other Than The Addressee

To: Location:

To: - Location:
. To: Location:
State of Florida ; ’
From: Date:

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interofflce Memorandum

TO: Carol M. Browner
l,or FROM: Howard L. Rhodes Q)C’\ES"/U\J\
DATE: August 17, 1992 :

SUBJ: Approval of Construction Permit No. AC 48-206720
(PSD-FL-184)
Orlando CoGen Limited, L.P.

Attached for your approval and signature 1is a construction permit
and associated BACT Determination prepared by the Bureau of Air
Regulation for the above referenced company to construct a 128.9
megawatt (MW) cogeneration facility. A combustion turbine and a
steam turbine will drive an electrical generator to produce 78.8 MW
and 50.1 MW, respectively. This was not a power plant siting
review because the electrical steam generatlon will be less than 75
MW. Electricity will be generated for sale to the electrical grid
and steam will be supplied to the Air Products and Chemical Plant
located adjacent to the proposed facility’s site.

The combustion turbine will fire natural gas and exhaust through a
heat recovery steam generator, which will also fire natural gas
within its duct work as necessary for heat and steam generation.
Dry 1low-NOx combustors will be used to minimize NOx emissions.
Combustion control will be used to minimize CO emissions.

The proposed facility will be located in the Orlando Central Park,

Orange County, Florida. Comments were received during the public

notice period from the applicant and the changes made had no
~adverse affect on the Department’s Intent.

I recommend your'approval and signature.

HLR/BM/xrbm
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TELECOPY TRANSMITTAL
FOR IMMEDIATE DELIVERY
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SPECIAL INSTROCTIONS: -_ ~

TIME OF TRANSMITTAL: (TO BE COMPLETED BY
' TRANSMITTING OPERATOR)

If you do not receive all of the pages, please call ug as
soon as possible.

The information contained in this transmission is attorney
privileged and confidential. It is intended only for the use of
the individual cr entity named above. If the reader of this
message is not the intended recipient, you are hereby notified
that any dissemination, distribution or copy of this communi=-
caticn is strictly prohibltec. . If you have received this
communication in error, please notify us immediately by telephone
collect and return the original message to us at the above
address via the U.S. Postal Service. We will reimburse you for
the postage. 5 '

~If there are any problems during transmission, please call
(407) 843-4600 and ask for the telecopy cperator.

Thank you,

‘Telecopy Operator
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‘Office of the Guneral Counsel
2600 Blair Stcne Road ,
Tallahassee, Ficorida 22392-2400 £

Attention Douglas ‘Beason, Esguire

Re: 0OGC File No. 82-1210/0rlando
Cogen Limited, L.P,/Air ,
Constiruction Permit No. AC4B-
206720/P8D-1B7 /0Orange County

Dear Mr, Beasgorn:

Please Db& advized on behalf of my client, State of Wisconsin
-Investment Board, that the petition for Administrative Proceeding
filed by this law firm on behalf of State of Wisconsin Investmeut
Board and its agent, Jones Lang Wootton Realty Advisers, on August 6,
1982 with respect to the referenced matter i1g hereby withdrawn.
Please return the original Petition to me& at yocur earliest
opportunity. ' '

We are most grateful for your gracious cooperaticon in “this
matter.. - ' '

Very truly yours,

William R. Bird, Jr.

WRB:gr
50-M2716R

c: Mr. Bruce Mitchel;;>DER (via teleccpy)

Orlando Cogen Limited, L.P. (via teélecopy)
Peter Cunningham, Esguire {(via teleccpy)
Mr. Steve McCerthy (via telecopy)
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Mr. C. H. Fancy

Chiefl, Bureau of Air Regulenfon

Fiorida Deparwment of Envirermental Ffepgul atLun
Twin Touwers 0ffice Buildin

2600 Blair Stone Road

Tallahassee, Florida 22399-240C

Dear Mr. Tancy:

We nave rompl tad ovur review ¢f zhe macerial tnat you sent us Iogars :
Jrlarndo CoGen Limited’s propesal to construct a Y. cogenevacl
facility av ths urlanac Cwnt?al Parx, Crange County, florida. L.

at

reala e locatad appreoxiimately 121 dm southeast of the Chassatow
L Araa (WA), a Class 1 area administared by the U.3.
ervice, The propesed project would be a signific
oxides (NG,), carbom monmoxids, and partiecalacte matier.

Oriando CeGen failed o assess potentizl effects on bilol
:ne Class T arza from tha propcsed saissicns However,
modeled corcernirazions at Chassanowitaka KA, we do nor TP
facilivy will adversely affect alr qualicy or relatad re
wilderness area. Ragarding the best available centrol
eralzsis, we agrsa that firing naturcel gas and inscalling
.astors represents BACT to minimize emissions from the
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INTEROFPFICE MEMORANDUM

Date: 13-Aug-1992 11:05am EST

From: Doug Beason TAL
BEASON D

Dept: Office General Counsel

Tel No: 904/488-9730

SUNCOM:

TO: Bruce Mitchell TAL ( MITCHELL B )
Subject: air products

The petition for administrative hearing has been withdrawn and
there is no legal obstacle to the issuance of the permit.
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Final Determination

Orlando CoGen Limited, L.P.
Orange County, Florida

Construction Permit No.
AC 48-206720
(PSD-FL-184)

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

August 17, 1992



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)

The construction permit application package and sSupplementary
material have been reviewed by the Department. Public Notice of
the Department’s Intent to Issue was published in The Orlando
Sentinel on June 12, 1992. The Technical Evaluation and
Preliminary Determination (TE&PD) was distributed on June 8, 1992,
and available for public inspection at the Department’s Central
District office and the Department’s Bureau of Air Regulation
office.

Comments were received from the applicant during the public notice
period. The comments were received on July 7, 1992. The
Department’s response to the comments are as follows (note: each
response will be numbered so as to correspond to each comment):

1. The Department will <change the permittee’s name to read
"Orlando CoGen Limited, L.P." instead of "Orlando Cogen Limited,
L.p."

2. Since the requested change does not affect the potential
emissions, a revised TE&PD will not be required. However, the
comment is acknowledged.

t

3. Permit No. AC 48-206720 (PSD-FL-184)

a. The request is acceptable, but the specific language will be
slightly different than what was requested:

SPECTIFIC CONDITION No. 1:

From: The CT (combustion turbine) is allowed to operate
continuously (8,760 hours per year). The HRSG-DB (heat
recovery steam generator-duct burner) is permitted to
operate 3688 hrs/yr at a maximum heat input of 122 x 106
Btu/hr. '

To: The CT (combustion turbine) is ~allowed to operate
continuously (8,760 hours per year). The HRSG-DB (heat
recovery steam generator-duct burner) is permitted to

operate 3688 hrs/yr at a maximum heat input of 122 x 106
Btu/hr for a maximum heat input of 450,000 x 106 Btu/yr
(note: The unit may operate at lower rates for more hours
within the annual heat input limit).



Final Determination
Orlando CoGen Limited, L.P.
AC 48-206720 (PSD-FL-184)
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b. The request is acceptable to add a clarifier to the hours of
operation.

SPECIFIC CCNDITION No. 4: Table 1, Note 3b:

From: DB: 3688 hrs/yr

To: DB: 3688 hrs/yr (at a maximum heat input of 122 x 106
Btu/hr)

c. Except for minor particulate sources equipped with a baghouse
control system, the Department does not have the authority, by
rule, to substitute a visible emission standard for a mass
emissions standard in accordance with Florida Administrative
Code (F.A.C.) Rule 17-2.700(3)(d). However, the owner or
operator of any source may request approval of alternate
procedures and requirements in accordance with F.A.C. Rule
17-2.700(3) (a). Therefore, the request is not acceptable and
SPECIFIC CONDITION No. 8 will not be altered.

d. The request is acceptable, which alters the original verbiage,
but not the intent.

SPECIFIC CONDITION No. 12:

From: The permittee shall 1leave sufficient space suitable for
future installation of SCR equipment. :

To: The permittee shall design the facility to allow for future
installation of SCR equipment.

e. The request is acceptable.

SPECIFIC CONDITION No. 13:

From: The permittee shall install, calibrate, maintain, and
operate a continuous emission monitor in the stack to
measure and record the nitrogen oxides emissions from this
source. The continuous emission monitor must comply with 40
CFR 60, Appendix B, Performance Specification 2, (July 1,
1991).

To: The permittee shall install, . calibrate, maintain, and
operate a continuous emission monitor in the stack to
measure and record the nitrogen oxides emissions from this
source. The continuous emission monitor must comply with 40
CFR 60, Appendix B, Performance Specification 2 (July 1,
1991 version).
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For the purpose of demonstrating ongoing compliance with the
applicable NOx emissions limitation in Table 1, wusing the
stack CEM, compliance is considered to occur when the NOx
emissions are less than or equal to 57.4 lbs/hr when only
the CT is operating and 1less than or equal to 69.6 lbs/hr
when both the CT and DB are operating. The 24-hour rolling
average compliance 1level 1is calculated based on the
proportion of hours in any 24-hour period that the CT only
or CT/DB are operating. Any portion of an hour that the DB
operates 1is recognized as an hour period on the rolling
average.

For example, in a given contiguous 24-hour period, with 20
hours of CT operation only and 4 hours of CT/DB operation:

Emission Limitation =
[(57.4 1bs/hr x 20 hrs) + (69.6 lbs/hr x 4 hrs)]/24 hrs =
24-hour rolling average-compliance NOx level = 59.4 lbs/hr
Actual hourly NOx emissions levels from the stack CEM will
be averaged over the same 24-hour rolling period to
determine the facility’s actual NOx emissions level. At all
times, the 24-hour rolling average-actual NOx emissions

level must be 1less than or equal to the 24-hour rolling
average-compliance NOx emissions level.

f. The request is acceptable, which alters the original verbiage,
but not the intent.

SPECIFIC CONDITION No. 14:

From: Combustion control shall be utilized for CO control. The
permittee shall leave a sufficient space suitable for future
installation of an oxidation catalyst. Once performance
testing has been completed, the decision to require an
oxidation catalyst will be based on a cost/benefit analysis
of using such control.

To: Combustion control shall be utilized for CO control. The
permittee shall design the facility to allow for the future
installation of an oxidation catalyst. Once the performance
test 1is completed and the facility demonstrates compliance
with the CO emission limits in Table 1, then an oxidation
catalyst will not be required. Otherwise, the decision to
require an oxidation catalyst will be based on a cost/
benefit analysis of using such control.
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4.

a.

BACT Determination to Permit No. AC 48-206720 (PSD-FL-184)

The request is acceptable and the BACT will be revised on page
1, 1st paragraph, to reflect the product output of the
combustion turbine (CT) to be 78.8 MW and the steam turbine
(ST) to be 50.1 MW. Originally, the CT’s output was listed as
79 MW and the ST’s output as 50 MW.

The request is acceptable and the sentence (i.e., page 3, 2nd
paragraph under "Products of Incomplete Combustion", 2nd
sentence) will be deleted. The rationale is that the applicant
attests that the proposed unit is a proven operation and is
being permitted for a CO 1level lower than other recently
permitted sources. Data has been submitted to substantiate
CO levels from currently operating and similar units.

The request is acceptable, but the proposed language will be
slightly different than what was requested. Therefore, the 2nd
sentence, 1st paragraph, page 8-"BACT Determination by DER":
NOx Control, will be revised to read:

Duct firing will be used for supplying steam and limited to
operate at a full load equivalent of 3688 hrs/yr at a maximum
heat input of 122 x 10° Btu/hr for a maximum heat input of
450,000 x 106 Btu/yr (note: The unit may operate at lower rates
for more hours within the annual heat input limit).

The request is acceptable, but the proposed language will be
slightly different than what was requested. Therefore, the 2nd
sentence, 2nd paragraph, page 8-"BACT Determination by DER":
CO Control, will be revised to read:

The permittee shall design the facility to allow for the future
installation of an oxidation catalyst. Once the performance
test is completed and the facility demonstrates compliance with
the CO emission limits, then an oxidation catalyst will not be
required. Otherwise, the decision to require an oxidation
catalyst will be based on a cost/benefit analysis of using such
control.

The "Note" associated with the table "Emission Standards/
Limitations", located on page 8 of the proposed BACT
Determination, will be revised to read:
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Note: Natural gas firing will be used only for supplemental
firin the DB for a full load equivalent of 3688 hrs/yr at 122
X 10° Btu/hr maximum heat input for a maximum heat input of
450,000 x 10® Btu/yr (note: The unit may operate at lower rates
for more hours within the annual heat input limit).

5. Attachment to be Incorporated:

o Mr. Gary D. Kinsey’s 1letter with enclosure received July 7,

1992.
Therefore, it is recommended that the construction permit, No. AC
48-206720 (PSD-FL-184), and associated ' BACT Determination, be
issued as drafted, with the above referenced revisions

incorporated.
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July 20, 1992

W. Douglas Beason, Esquire

Oifice of General Counsel

Florida Department of Environmental
Regulation

2600 Blair Stone Road, Room 654

Tallahassee, Florida 32399-2400

Re: Orlando CoGen Limited, L.P.
Air Construction Permit No. AC 48-206720;
PSD~FL-187; Orange County

Dear Doug:

By my letter to Dan Thompson dated June 22, 1992,
Orlando CoGen: Limited, L.P. ("Orlando CoGen") requested an
extension «¢f time to file a petition for administrative
proceedings regarding the Department's proposed action on
the referenced air permit. No action on that request has
been taken by the Department as of today, and I am now
writing on behalf of Orlando CoGen to withdraw the pending
request, which was filed solely as a protective measure to
avoid waiver of my client's right to initiate administrative
proceedings in this matter. The extension no longer appears
necessary, in view of discussions with permitting staff of
the Bureau of Air Regulation that indicate the Department
agrees that certain technical and clarifying changes to the
proposed permit are appropriate. We further understand that
no comments have been received from either the public or
other regulatory agencies in the 30 days following publica-
tion of notice of the Department's proposed permit action
that would warrant other changes in the Department's final
permit action. Under these circumstances no purpose would
be served by the extension of time previously requested by
Orlando CoGen.

We are aware that another request for extension of time
regarding this matter, dated June 25, 1992 and signed by
Casey M. Cavanaugh, Esquire, representing Jones Lang Wootton
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Realty Advisers as agents for an unidentified "adjacent
property owner", was filed with the Department. While
neither that letter nor Mr. Cavanaugh's 1letter dated
June 26, 1992 amending the original request contained a
certificate of service stating that service had been made on
Orlando CoGen or this firm as its counsel of record, we have
obtained copies of both letters from your office.

Please be advised that Orlando CoGen strongly objects to
the grant of any extension of time to the unidentified
entity referred to in Mr. Cavanaugh's request.
Mr. Cavanaugh's letters failed to show any good cause for an
extension in this case, and the amended regquest in fact
merely states that:

If the DER grants the Applicant an extension, our
client would like to monitor this matter during
said extension period and to review the changes, if
any, which are made to the documents filed by the
Applicant and to the conditions imposed on the
Applicant by the DER, before our client decides
whether or not to file a petition.

With Orlando CoGen's withdrawal of its request for exten-
sion, the predicate and sole reason for the unidentified
entity's extension request has been eliminated, and thus the
request is now moot. I would also emphasize that statements
in Mr. Cavanaugh's letter regarding his attempts to contact
me are less than complete insofar as: (1) I was not on
vacation on June 25 or 26, 1992 and he was not so advised by
anyone at my office; and (2) Mr. Cavanaugh in fact spoke
with my law partner, Gary Sams, on June 26, 1992, and
Mr. Sams initially indicated he could not concur in the
grant of any extension request without talking with me, and
after speaking with me by phone, he attempted without
success to reach Mr. Cavanaugh and, ultimately, before close
of business on June 26, 1992 1left a message for
Mr. Cavanaugh stating that Orlando CoGen could not consent
to his extension request. Orlando CoGen also has reason to
believe that Mr. Cavanaugh's client or other 1local real
estate agents representing the adjacent property owner did
“have the telephone number of representatives of Orlando
CoGen in Allentown, Pennsylvania, contrary to the statement
in his letter of June 26, 1992,

Given these circumstances, and the fact that neither the
unidentified property owner nor any of 1its agents or
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attorneys has stated any substantive objection or concern
about the referenced permit whatsoever, either in the
extension request or by filing written comments during the
30 day public comment period that expired July 13, 1992,
there 1is no justification for granting Mr. Cavanaugh's
regquest for extension. Moreover, Orlando CoGen is clearly
prejudiced by Mr. Cavanaugh's reguest, as it is now causing
delay in issuance of the final air construction permit for
my client's project, with direct and substantial scheduling
and financial consequences to Orlando CoGen.

For the reasons stated herein, Orlando CoGen objects to
the grant of Mr. Cavanaugh's extension request and respect-
fully urges that the Department eXxercise its discretion
under Florida Administrative Code Rule 17-103.070 to deny
said regquest.

Sincerely,
HOPPING BOYD GREEN & SAMS
eter C. C ham

Attorneys for Orlando CoGen
Limited, L.P.

Beason:PCC/gbb

cc: Casey M. Cavanaugh, Esquire
William R. Bird, Jr., Esquire

0.7



July 16, 1992

Mr. C.H. Fancy

Chief, Bureau of Air Regulation

Florida Department of Environmental Regulations
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32399-2400

Subject: Orlando CoGen Limited, L.P., Proposed Cogenerétion Facility, Orlando Central Park
Dear Clair:

Air quality impact analyses that showed the proposed facility’s maximum predicted concentrations at the
Prevention of Significant Deterioration (PSD) Class I area of the Chassahowitzka National Wilderness
Area were submitted with the PSD permit application for this project. These results demonstrated that
the proposed facility’s impacts were low and well below the National Park Service’s significant impact
levels for particulate matter (PM) and nitrogen dioxide (NO,) for Class I areas. Given that the best
available control technology (BACT) evaluation established the NO, emission limit to be 15 ppm instead
of the 25 ppm considered in the modeling, the project’s maximum NO, concentration in the Class I area
will be even lower than that reported in the PSD permit application.

Based on these results, the proposed facility’s impacts are not expected to adversely affect air quality
related values, including biological resources, at the Class I area.

If you have further questions or comments, please call me at your earliest convenience.

Sincerely,

Dol I

K d F. Kosky, P.E. ‘
P:(;I:cl: Managoesr ’ R E C E l V E D
cc: Bruce Mitchell, DER _ JUL 171992

Cleve Holladay, DER

Divisi .
Gary Kinsey, Air Products vision of Air

Resources Management

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

91134A1/7
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July 15, 1992

Mr. C. H. Fancy, P.E. Div:

Chief, Bureau of Air Requlation R%mulw$°”ef

Florida Department of fee 4ir
Environmental Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

We have completed our review of the material that you sent us
regarding Orlando CoGen Limited’s proposal to construct a

129 MW cogeneration facility at the Orlando Central Park,
Orange County, Florida. The facility would be located
approximately 121 km southeast of the Chassahowitzka Wilderness
Area (WA), a Class I area administered by the Fish and Wildlife
Service. The proposed project would be a significant emitter
of nitrogen oxides (NO,), carbon monoxide, and particulate
matter.

Orlando CoGen failed to assess potential effects on biological
resources in the Class I area from the proposed emissions.
However, given the low modeled concentrations at Chassahowitzka
WA, we do not anticipate that this facility will adversely
affect air quality or related resources at the wilderness area.
Regarding the best available control technology (BACT)
analysis, we agree that firing natural gas and installing dry
low-NO, combustors represents BACT to minimize emissions from
the proposed turbine. '

We appreciate the opportunity to comment on Orlando CoGen
Limited’s permit application. If you have any questions
regarding this matter, please contact Mr. Bud Rolofson of our
Air Quality office in Denver at 303/969-2071. :

incerely yours,

C Cate

hn R. Eadie
cting Regional Director



ccC:

Ms. Jewell Harper, Chief
Air Enforcement Branch

Air, Pesticides and Toxic Management Division
U.S. EPA, Region 4

345 Courtland Street, NE.
Atlanta, Georgia 30365
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Mr. C. B. Fancy

Chief, Bureau of Alr Regulation

Florida Department of Environmental Regulation
Twin Tewers Office Building

2600 Blalr Stone Road
~Tallahassee, Florida 32399-2400

Doar Mr. Fancy:

We have completed our review of the material that you sert us regarding
Orlando CoGen Limited’'s proposal to construct a 129 MW cogeneration
facility at the Orlando Central Park, Orange County, Florida. The facility
would be located approximately 121 km southeast of the Chassahowitzka
Wilderness area (WA), a Class I arsa administered by the U.S. Fish and
Wildlife Service. The proposed project would be a significant emitter of
nitrogen oxides (NO,), carbon monoxide, and particulate matter.

Orlando CoGen falled teo assess potential e¢ffects on biologlcal rascurces in
the Class I area from the projosed emissions. However, glven the low
modeled concentrations at Chassahowitzka WA, we do not anticipate that this
Tacility will .adversely affect air quality or related resources at the
wilderness aree. Regarding the best available control technology (BACT)
analysis, we agree that firing natural gas and installing dry low-NC,
combustors represents BACT to minimize emiscsions from the proposed turbine.

Ve appreciate the opportunicy to comment on Orlando CoGen Limlted's permic
application. 1If you have any questlons regarding this matter, please
contect Dud Relsfssn of our Alr Quality offics in Tienver am (303) $6%-2071,

Sincerely yours,

James W. Pulliam, Jr.
Regional Director

ce!

Jellell Harper, Chief Air Enforcement Branch
Alr, Pesticides and Toxic Management Division
U.S. EPA, Regilon 4 )

345 Courtland Street, NE

Atlanta, Georxgla 3036%
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Orlando

CoGen ~ 7201 Hamilton Boulevard |
Limited, L.P. | Allentown, Pennsylvania 18195-1501

6 July 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED Uz? <§:/

YN 7 AL'
So, “i.. - <0
, R Ofo /\9/ . {9

Bureau of Air Regulation N é? <:>
Florida Department of Environmental Regulation 4@‘%¢
Twin Towers Office Building @@*
2600 Blair Stone Road %%

ld

Tallahassee, Florida 32399-2400

Subject: Written Comments on Preliminary Determination and Proposed
PSD permit - Orlando CoGen Limited, L.P. Project, Orange
County; DER File No. AC 48-206720; PSD-FL-184

Attention: Mr. Preston Lewisl

Please find enclosed Orlando CoGen Limited’s written comments to
the Department Preliminary Determination and Proposed PSD Permit for
the subject project. Please consider these comments when the
Department finalizes the proposed permit.

As we discussed on Tuesday, 30 June, Orlando CoGen Limited will
include provisions in the CEM data acquisition system which will
allow for the comparison of actual NOx emissions measured in the
stack with an emissions Timitation determined each hour taking into
account duct burner firing status. Per conversation with our
engineering group, this tracking can be done by obtaining an
electrical signal from the duct burner system main natural gas
control valve and integrating it into the logic of the CEM computer
program. As noted in our reguested changes to Special Condition #13,
this provision will be incorporated into the permit.



Mr. Preston Lewis 6 July 1992
DER File No. AC 48-206720; PSD-FL-184 Page 2.

Orlando CoGen Limited, L.P. greatly appreciated the opportunity
to meet with the Department to discuss the proposed PSD permit. If
you should have any questions or would need additional information,
please call me.

Sincerely,

4Gary D. Kinsey, P.E.
Environmental Engineer

cc: P. Cunningham, HBG&S
K. Kosky, KBN
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ORLANDO COGEN LIMITED, L.P.
DER FILE NO. AC 48-206720; PSD-FL-184

WRITTEN COMMENTS ON PROPOSED PSD PERMIT
ISSUED BY FDER BUREAU OF AIR REGULATION ON JUNE 5, 1992

PREPARED BY: ORLANDO COGEN LIMITED, L.P.
6 JULY 1992

The permittee name shall be Orlando CoGen Limited, L.P. There is
a capital "G" in CoGen. This change should be made throughout
the documents.

Technical Evaluation and Preliminary Determination Document:
Section III.A, Table 1:

- Note 3b: Request to read: DB: 3688 hrs/yr (at full Tload
equivalent of 122 MMBTU/hr)

Proposed Permit Draft Document:
Page 5 of 9, Specific Condition #1:

Please change second sentence to read: "The HRSG-DB (heat
recovery steam generator-duct burner) is permitted to operate at
3688 hrs/yr at a full load equivalent of 122 MMBTU/hr for a
maximum heat duty of 450,000 MMBTU/yr (e.g. 4500 hrs/yr at 100
MMBTU/hr).

Page 6 of 9, Specific Condition #4, Table 1:

- Note 3b: Request to read: DB: 3688 hrs/yr (at full load
equivalent of 122 MMBTU/hr)

Page 7 of 9, Specific Condition #8: (Request to read)

EPA Method 5 must be used to determine the initial compliance
status of this unit. During the initial compliance testing,
compliance with the PM/PM-10 emissions 1imits will be assumed
provided that the PM test of the CT and DB operating together
shows emissions less than or equal to 10.2 1bs/hr. Thereafter,
the opacity emissions test may be used unless 10% opacity is
exceeded.

Page 8 of 9, Specific Condition #12: (Request to read)

The permittée shall design the facility to allow for future
“installation of SCR equipment.



Orlando CoGen Limited, L.P. 6 July 1992
AC 48-206720; PSD-FL-184 Page 2/3

e. Page 8 of 9, Specific Condition #13: (Please add the following to
the existing paragraph)

For purpose of demonstrating ongoing compliance with the
applicable NOx emissions limitations in Table 1, using the

stack CEM, compliance is considered to occur when the NOx
emissions are less than or equal to 57.4 1bs/hr when only the CT
is operating and less than or equal to 69.6 1bs/hr when both the
CT and DB are operating. The 24 hour rolling average compliance
level is calculated based on the proportion of hours in any
rolling 24 hour period that the CT only or CT/DB are operating.
Any portion of an hour that the DB operates 1is recognized as an
hour period on the rolling average.

For example, in a given contiguous 24-hour period, with 20 hours
operation of CT only and 4 hour of CT with any DB operation in
each hour;

Emissions Limitations =
[(B7.4 1bs/hr x 20 hours) + (69.6 1bs/hr x 4 hours)]/24 hours =
24 hour rolling average - compliance NOx level = 59.4 1bs/hr

Actual hourly NOx emissions levels from the stack CEM will be
averaged over the same 24 hour rolling period to determine the
facility actual NOx emissions level. At all times, the 24 hour
rolling average - actual NOx emissions level must be less than
or equal to the 24 hour rolling average - compliance NOx
emissions level.

f. Page 8 of 9, Specific Condition #14: (Request to read)

Combustion control shall be utilized for CO control. The
permittee shall design the facility to allow for the future
installation of an oxidation catalyst. Once the performance test
is completed and the facility demonstrates compliance with the CO
emissions 1imits in Table 1, then an oxidation catalyst will not
be required. Otherwise, the decision to require an oxidation
catalyst will be based on a cost/benefit analysis of using such
control.



Orlando CoGen Limited, L.P. 6 July 1992
AC 48-206720; PSD-FL-184 Page 3/3

4. BACT Determination Document:

a. Page 1, 1st paragraph: The combustion turbine should be 1listed
as 78.8 MW and the steam turbine as 50.1 MW.

b. Page 3, Products of Incomplete Combustion: The sentence "the
applicant has stated that the CT is a new design, and CO margins
must be higher” should be deleted. The proposed unit is a proven
operation and is being permitted for a CO level lower than other
recently permitted sources.

c. Page 7, BACT Determination by DER, NOx Control: Please change
the last sentence in this section to read: Duct firing will be
used for supplying steam and limited to a full load equivalent of
3,688 hrs/yr at 122 MMBTU/hr maximum heat input up to 450,000
MMBTU/yr (e.g., 4500 hrs/yr at 100 MMBTU/hr).

d. Page 8, BACT Determination by DER, CO Control: Please reword
this section to match the language in the proposed PSD permit for
CO control (i.e., proposed permit Specific Condition #14).
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By agenct

RECEIVEp

4APT-AEB JUL 0 8 1992
Mr. Clair H. Fancy, P.E., Chief - Resourqes o1 ©f Al
Bureau of Air Regulation - anagemen;
Florida Department of Environmental

Regulation

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

RE: Orlando Cogen, Inc. (PSD-FL-184)
- Dear Mr. Fancy:

This is to acknowledge receipt of your preliminary determination and draft
Prevention of Significant Deterioration (PSD) permit for the above referenced
facility by letter dated June 5, 1992. The proposed project involves the
construction of a combined cycle combustion turbine (ABB 11N-EV model) rated at
129 MW. The project is subject to PSD for emissions of NO,, PM & PM,,, and CO.

We have reviewed the package as requested and have no adverse comments.
Emissions will be limited through combustion controls and the firing of natural gas
to 15 ppm NO,, 10 ppm CO, and 0.011 Ib/mmBTU PM for the combustion turbine;
and 0.1 Ib/mmBTU NO,, 0.1 Ib/mmBTU CO, and 0.1 Ib/mmBTU PM for the duct
burner. If you have any questions or comments on this project, please contact Mr.
Gregg Worley of my staff at (404) 347-5014.

Sincerely yours,

ellfA. Harper, Chigf
Air Enforcement Branch

Printed on Recycled Paper
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Daniel H. Thompson, Esquire 2
Office of General Counsel
Florida Department of Environmental
Regulation

2600 Blair Stone Road, Room 654
Tallahassee, Florida 32399-2400

Re: Orlando CoGen Limited, L.P.
Air Construction Permit No. AC 48-206720;
PSD-FL-187; Orange County

Dear Mr. Thompson:

On June 8, 1992, Orlando CoGen Limited, L.P. ("Orlando
CoGen") received the Department's notice of "Intent to
Issue™ the referenced air construction permit, with the
associated "Technical Evaluation and - Preliminary
Determination" and proposed permit for a 129 megawatt
combined cycle cogeneration project to be located in Orange
County, Florida. These documents were transmitted by letter
dated June 5, 1992 and signed by Clair Fancy, Chief of the
Department's Bureau of Air Regqulation. Pursuant to Florida
Administrative Code Rule 17-103.155 and the "Intent to
Issue”, Orlando CoGen has until June 22, 1992 in which to
file a petition for administrative proceedings regarding the
Department's proposed action.

I am writing on behalf of Orlando CoGen to request,
pursuant to Florida Administrative Code Rule 17-103,070, an
extension of sixty (60) days, to and including August 21,
1992, in which to file a petition for administrative
proceedings regarding the Department's proposed action in
this matter. As good cause for granting this request for
extension of time, Orlando CoGen states the following:

1. The proposed permit contains 21 Specific
Conditions, several of which appear to warrant clarification
or correction.



Daniel H. Thompson, Esguire
June 22, 1992
Page 2

2. After completing review of the proposed permit,
Orlando CoGen representatives intend to meet with staff of
the Department's Bureau of Air Regulation to discuss their
concerns and recommended revisions to the proposed permit.

3. This request 1is filed simply as a protective
measure to avoid waiver of Orlando CoGen's right ¢to
challenge the Department's proposed action through
initiation of administrative proceedings.

4, Grant of this request will not prejudice either
party, but will further their mutual interests by affording
an opportunity to resolve all issues regarding the proposed
permit without resort to formal administrative proceedings.

I hereby certify that I have discussed this request with
Bruce Mitchell of the Department's Bureau of Air, Regqulation
and that he is in agreement with the grant of this request.

Accordingly, I hereby respectfully request an order
extending the time for filing of a petition for
administrative - proceedings regarding the Department's
proposed action on the referenced air construction permit to
and including August 21, 1992.

Respectfully submitted,

G O

Peter C. Cunningham
Counsel for Orlando CoGen
Limited, L.P.

OrlandoLtr:PCC/gbb

cc: Preston Lewis
Bruce Mitchell
Pat Comer, Esquire
Gary Kinsey
Ken Kosky
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Orlando

CoGen 7201 Hamitton Boulevard
Limited, L.P. "~ Allentown, Pennsylvania 18195-1501
RECEIVED
JUN 2 91992

17 June 1992

Division of Air
Resources Management

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Bureau of Air Regulation :

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Proof of Publication for Notice of Intent to Issue Permit
Orlando CoGen Limited, L.P. Project, Orange County
DER File No. AC 48-206720; PSD-FL-184

Attention: Mr. Preston Lewis

Please find enclosed the original copy of the proof of
publication for the Notice of Intent to Issue Permit for the subject
project. This notice was published in the Friday, 12 June 1992
edition of the Orlando Sentinel newspaper. Please include this
document in the DER project file.

If you have any questions or need additional information, please
call me at (215) 481-4029.

Sincerely,

Gary D. Kinsey, P.E.
Environmental Engineer

cc: P. Cunningham, Esq., HBG&S
K. Kosky, P.E., KBN



The Orlando Sentinel

Published Daily
$219.19

State of FFlorida | ss.

COUNTY OF ORANGE

Before the undersigned authority personally appeared

: , who on oath says
that he/she is the Legal Advertising Representative of The Orando Sentinel, a daily
newspaper published at __{i&i: {0 ! in
that the attached copy of advertisement, beinga _aii:y ;¢
inthe matterof_&.{. 4 d -2t 221

.

County,

inthe_ipl Aniys & _
was published in said newspaper in the issue; of _iii. /0 /5 =

Affiant further says that the said Orlando Sentinel is a newspaper published at
firRE By , in said
Gt aligy County, Florida,
and that the said newspaper has heretofore been continuously published in
said__ i Anlit County, Florida,
each Week Day and has been entered as second-class mail matter at the post
office in_i/x) A0 in said

it Al County, Florida,
for a period of one year next preceding the first publication of the attached
copy of advertisement; and affiant further says that he/she 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 the said newspa@ Q

The foregoing instrument was ackn&)vledged before me this_12th  day of
June ,19.92 by JUANITA ROSADO - ,

who is personally known to me anld who did take Rn an

———NOEWI R LUCERO [
(SEAL)
Ne - R Lacero
Notary Public State of Florida
My commission expires August 28, 1994
Commission # CC042971

Best Available Copy

. 12057, F.S

STATE OF FLORIDA
DEPARTM

48- 20
. " .PSD-FL-184 R
The Department of Environ-
I'mental Regulation gives notice
‘of its intent to issue a permit to
Orlando Cogen Limited, L.P.,
7201 Hamitton Boulevard, Allen-
‘town, PA 18195-1501, t6 con-
istruct a 129 MW cogeneration
ifacility consisting- of one com-
bin ?«:le gas turbine genera-
tors and associated steam cycle;
also, steam will be supplied to
the Air Products and 'Chemical
Plant .located adjacent to the
proposed site. The proposed fa-
cility will be located in the Or-
lando Central Park, Orange
County, Florida. A determination
of Best Available Control Tech-
nology (BACT) was required.
The Class | PM10 PSD incre-
.ment consumed is 0.02 vs. 8 al-
lowable 24-hour average and
0.001 vs. 4 allowable annual
average, in;/micrograms’per cu-
bic meter. The Class | nitrogen
dioxide increment consumed is
0.01 vs. 2.5 allowable annual
average, in rnicrograms per cu-
bic meter. The maximum pre-
dicted increases in amblent con-
centrations for the above three
pollutants for all averaging times
are less than significant in the
Class Il area surrounding the
plant, thus no increment con-
sumption was calculated. The
Department is issuing this Intent
to Issue for the reasons stated in
the Technical Evaluation and
Preliminary Determination.

A person whose substantial
interests are affected by the De-
partment's proposed permittin
dgt:l_snon may petition for an ad-
ministrative proceeding (hear-
ing) in accordance with Section
120.57, Florida Statutes (F.S.).
The petition must contain the in-
formation set forth below and
must be filed . (received) in the
Offica of General Counsel of the
Department at 2600 Blair Stone
Road, Tallahassee, Florida
32399-2400, within 14 days of
publication of this ‘notice. Peti-
tioner shall mail a copy of the
petition to the applicant at the
address indicated above at the
time of filing. Failure to file a pe-
tition within this time period shall
constitute a waiver of any right
such person may have to re-
quest an administrative deter-
mination (hearing) under Section

t

The ‘Petition shall contain the
following information; .

(a) The name, address, and
telephone number of each peti-
tioner, the applicant's name and
address, the Department Permit
File Number and the county in
which the project is proposed;

(b) A statement of how and
when each petitioner received
notice of the Department's ac-
tion or proposed action;

_{c} A staterment of how each
petitioner's substantial interests
are affected by the Department’s
action or proposed action;

(d) A statement of the mate-

ey e
L () A statement of which

(e) A statement of facts
which . petitioner contends war-
rant revarsal or modification of
the Department’s action or pro-
posed action;

rules or statutes petitoner con-
tends require reversal or modifi-
cation of the Department's ac-
tion or proposed action; and, .,
A Sg) A statement of the relief
sought by petitioner, stating pre-
cise% the action petitioner wants
the-Dspartment to take with re-
spect to the Department’s action
or ?roposed action, &5 ..

:2.1f a petition is filed; the admin-
istrative _hearing process-is;de- |-
signed: to" formulate agency: ac-
tion., Aecordlngly.\.lhesbgdpan- ’
action may:be differ-

Department . with ‘tegard: to "the
application hm:th':?!gm topetl-- |
‘tion to become a party to the
proceeding. The petition must*
conform {o'the requirements:
 specified:above and be filed (re-}
iceived) within:14:days of publi-;
: cation of this notice in the Officeé
: of General Counsel at the-above

‘address - ‘of thé Deparfraent, ‘Fai:
 lure to petition withinthe:altowed
time frame . itutes: dy Waiver-

of any right such, péh?o:"ﬁas to:

rial facts disputed by Petitioner,
if any; - .

-r%uest a hearing under.Section |
120.57;.F.S.; and.to. participate
f8s a party to this proceeding. -
* Any subsequent, intervention will
+only be at the }approvalyof the
i presiding officervupon=motion
hﬁled pursuant.to 'Rule 28-5.207,
FRAC.,. L oom ixsiadg it 9o ]
L, The application Is*avallable;
{ public inspection during. normal
:guslness hours, 8:00-a.m: .to*
"5:00 p.m., Monday through “Fri-~
day, except legal holidays, at:
Department of Environmental
Regulation
Bureau of Alr R_e%lbtion
2600 Blalr Stone Road .
t Tallahassee, FL 32399-2400
Department of Environmental
Regulation .
.Central District : : Lo Wil
3319 Maguire Blvd,, Suite'232
Orlando, FL 32803-3767 :
Any person may send written
comments on the proposed ac-
tion to Mr. Preston Lewis at the
Department's Tallahassee’ ad- :
dress, All comments received '
within 30 days of the publication
of this ‘notice will be considered
in the Department's final deter-
mination. Further, a public hear-
ing can be requested by any
person. Such requests must be
submitted within 30 days of this

notice.
COR6B61004 Jun.12,1992

for..




Florida Department of Environmental Regulation
Twin Towers Office Bldg. @ 2600 Blair Stone Road @ ’I?J_llahassec, Florida 32399-2400

Lawton Chiles, Governor . Carol M. Brownér, Secretary

June 5, 1992

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John P. Jones, President

Orlando Cogen (I), Inc. . '
Orlando Cogen Limited, L.P. '

7201 Hamilton Boulevard

Allentown, PA 18195-1501

Dear Mr, Jones:

Attached 1is one copy of the Technical Evaluation and Preliminary
Determination and proposed permit to construct a 129 MW
cogeneration facility consisting of one combined cycle gas turbine
generator and associated steam cycle.

Please submit any written comments . you wish to have considered
concerning the Department’s proposed action to Mr. Preston Lewis of
the Bureau of Air Regulation.

Sincerely,

CA

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

CHF/BM/rbm
Attachments
c: C. Collins, CD
K. Kosky, P.E., KBN
J. Harper, EPA
C. Shaver, NPS
D. Nester, OCEPD

P. Cunningham, Esq., HBG&S

nm::ﬁ"s Paper

Printed with Sov Based inks



) SENDER
¢ Complete items 1 and/or 2 for addmonal services.
.. ® .Complete items 3, and 4a & b.
“+ _® Print your name and address on the re“erse of his form so
“that we can return this card to you. "~ PO .
e Attach this form to the front of the mallp.ece or on the
back if space does not permit.
® Write “‘Return Receipt Requested" on the n‘a|lp|ece next to
- the article number. o

| also wish to receive the

followmg services (for an extra
fee)

. [ Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

. 3. Article Addressed to:

di

L

4a. Article Number

Mr. John P. Jones, Pre51dent P 710 058 541
Orlando Cogen (I), Inc. ' 4b. Service Type

7201 Hamilton Boulevard ~ O Registered [ Insured
Allentow, PA 18195-1501 (R Certified O cop

(1 Express Mail [ Return Receipt for

Merchandise

7. Date of Delivery

: T 111092
5. Signature (Addressee) 8. Add s Kddress (Only if requested

and fee is paid)

UNITED STATES (See Reverse)

DOMESTIC RETURN RECEIPT

=g ¥
-4

£

Certified Mail Receipt
“ No Insurance Coverage Prov1d¢d
Do not use for International Mail

POSTAL SERVICE

Sent to

Mr. John P. Jones, Orlando

Street & No. Cogen Timited
7201 Hamilton Blvd.

PO.. State & ZIP Code )
rAnentow, PA 18195-1501

Postage

$

Certified Fee

Special Delfivery Fee

Restricted Detivery Fee

Return Receipt Showing
to Whom & Date Delivered

Date. & Address of Delivery

Return Receipt Showing 1o Whom.

TOTAL Postage
& Fees

Postmark or Date

Mailed: 6-8-92

! pg Form 3800, June 1990
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Permit: ACN48-206720
PSD-FL-184




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

CERTIFTED MATL

In the Matter of an
Application for Permit by:
DER File No. AC 48-206720
PSD-FL-184
Orlando Cogen Limited, L.P. Orange County
7201 Hamilton Boulevard
Allentown, PA 18195-1501

/

INTENT TO ISSUE

The Department of Environmental Regulation gives notice of its
intent to issue a permit (copy attached) for the proposed project

as detailed in the application specified above, for the reasons
stated . in the attached Technical Evaluation and Preliminary
Determination.

The applicant, Orlando Cogen Limited, L.P., applied on

December 30, 1991, to the Department of Environmental Regulation
for a permit to construct a 129 MW cogeneration facility consisting
of one combined cycle gas turbine generator and associated steam
cycle; also, steam will be provided to the Air Products and
Chemicals Plant 1located adjacent to the proposed site. The
proposed facility will be located in the Orlando Central Park,
Orange County, Florida.

The Department has permitting jurisdiction under the provisions
of Chapter 403, Florida Statutes (F.S.) and Florida Administrative
Code (F.A.C.) Chapters 17-2 and 17-4. The project is not exempt
from permitting procedures. The Department has determined that a
construction permit is required for the proposed work.

Pursuant to Section 403.815, F.S., and Rule 17-103.150, F.A.C.,
you (the applicant) are required to publish at your own expense the
enclosed Notice of Intent to Issue Permit. The notice shall be
published one time only within 30 days in the legal ad section of a
newspaper of general circulation in the area affected. For the

purpose of this rule, "publication in a newspaper of general
circulation in the area affected" means publication in a newspaper
meeting the requirements of Sections 50.011 and 50.031, F.S. in

the county where the activity is to take place. Where there is
more than one newspaper of general circulation in the county, the
newspaper used must be the one with significant circulation in the
area that may be affected by the permitting action. If you are



uncertain that a newspaper meets these requirements, please contact
the Department at the address or telephone number listed below.
The applicant shall provide proof of publication to the
Department’s Bureau of Air Regulation, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400 (904-488-1344), within seven days
of publication. Failure to publish the notice and provide proof of
publication within the allotted time may result in the denial of
the permit.

The Department will issue the permit with the attached
conditions unless a petition for an administrative proceeding
(hearing) 1is filed pursuant to the provisions of Section 120.57,

- F.S.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) 1in accordance with Section
120.57, Florida Statutes. The petition must contain ' the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by ' the
permit applicant and the parties listed below must be filed within
14 days of receipt of this intent. Petitions filed by other
persons - must be filed within 14 days of publication of the public
notice or within 14 days of their receipt of this intent, whichever
first occurs. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
a waiver of any right such person may have to request an
administrative determination (hearing) under Section 120.57,
F.S. '

The Petition shall contain the following information;

(a) The name, address, and telephone number of each petitioner,
the applicant’s name and address, the Department Permit File Number
and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice -
of the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests
are affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner,
if any; '

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or proposed
action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action; and, '

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department’s action or proposed action.



If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
intent. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application have
the right to petition to become a party to the proceeding. The
petition must conform to the requirements specified above and be
filed (received) within 14 days of receipt of this intent in the
Office of General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a
waiver of any right such person has to request a hearing under
Section 120.57, F.S., and to participate as a party to this
proceeding. Any subsequent intervention will only be at the
approval of the presiding officer upon motion filed pursuant to
Rule 28-5.207, F.A.C.

Executed in Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

A

C. H. Fancy, P.E., Chief
Bureau of Air Regulation
2600 Blair Stone Road
Tallahassee, Florida 32399
904-488-1344

c: C. Collins, CD
K. Kosky, P.E., KBN
J. Harper, EPA
C. Shaver, NPS
D. Nester, OCEPD
P. Cunningham, Esqg., HBG&S



CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies
that this INTENT TO ISSUE and all copies were mailed by certified
mail before the close of business on -8 -9 to the listed
persons. '

Clerk Stamp

FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to
§120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is hereby
acknowledged.
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Clerk Date




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF INTENT TO ISSUE PERMIT

AC 48-206720
PSD-FL-184

The Department of Environmental Regulation gives notice of its
intent to issue a permit to Orlando Cogen Limited, L.P., 7201
Hamilton Boulevard, Allentown, PA 18195-1501, to construct a 129 MW
cogeneration facility consisting of one combined cycle gas turbine
generators and associated steam cycle; also, steam will be supplied
to the Air Products and Chemical Plant 1located adjacent to the
proposed site. The proposed facility will be located in the Orlando
Central Park, Orange County, Florida. A determination of Best
Available Control Technology (BACT) was required. The Class I PMjq
PSD increment consumed is 0.02 vs. 8 allowable 24-hour average and
0.001 vs. 4 allowable annual average, in micrograms per cubic meter.
The Class I nitrogen dioxide increment consumed is 0.01 vs. 2.5
allowable annual average, 1in micrograms per cubic meter. The
maximum predicted increases in ambient concentrations for the above
three pollutants for all averaging times are less than significant
in the <Class II area surrounding the plant, thus no increment
consumption was calculated. The Department is issuing this Intent
to 1Issue for the reasons stated in the Technical Evaluation and
Preliminary Determination.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes (F.S.). The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400, within 14 days of publication
of this notice. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
a waiver of any right such person may have to request an
administrative determination (hearing) under Section 120.57, F.S.

The Petition shall contain the following information; :

(a) The name, address, and telephone number of each petitioner,

the applicant’s name and address, the Department Permit File
Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice

of the Department’s action or proposed action;

"(c) A statement of how each petitioner’s substantial interests

. are affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if

any;

(e) A statement of facts which petitioner contends warrant

reversal or modification of the Department’s action or
proposed action;
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(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action
or proposed action; and,
(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take
with respect to the Department’s action or proposed action.
If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
Notice. Persons whose substantial interests will be affected by any
decision of the Department with regard to the application have the
right to petition to become a party to the proceeding. The petition
must conform to the requirements specified above and be filed
(received) within 14 days of publication of this notice . in the
Office of General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a
waiver of any right such person has to request a hearing under
‘Section 120.57, F.S., and to participate as a party to this
proceeding. Any subsequent intervention will only be at the
approval of the presiding officer upon motion filed pursuant to Rule
28-5.207, F.A.C. _ : '

The application is available for public inspection during normal
business hours, 8:00 a.m. to 5:00 p.m., Monday through Friday,
except legal holidays, at: '

Department of Environmental Regulation
Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Department of Environmental Regulation
Central District

3319 Maguire Blvd., Suite 232

Orlando, Florida 32803-3767

Any person may send written comments on the proposed action to
Mr. Preston Lewis at the Department’s Tallahassee address. All
comments received within 30 days of the publication of this notice
will be considered in the Department’s final determination.
Further, a public hearing can be requested by any person. Such
requests must be submitted within 30 days of this notice.
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Technical Evaluation
and
Preliminary Determination

Oorlando Cogen Limited, L.P.
Orange County, Florida

129 MW Combined Cycle Gas Turbine Cogeneration Facility

Permit Number: AC 48-206720
PSD-FL-184

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

June 5, 1992



I. Application
A. Applicant

Orlando Cogen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

B. Project Description and Location

The applicant proposes to construct a 129 MW (megawatt)
cogeneration facility consisting of one combined cycle gas turbine
generator and associated steam cycle; also, steam will be supplied
to the Air Products and Chemical Plant located adjacent to the
proposed site. The proposed facility will be 1located in the
Orlando Central Park, Orange County, Florida. The UTM coordinates
are Zone 17, 459.5 km East and 3,146.1 km North.

C. Process and Controls

The proposed project will consist of one CT (combustion
turbine) that will exhaust through one HRSG (heat recovery steam
generator) . The CT will be an Asea Brown Boveri (ABB) 11N-EV
machine. The ABB 11N-EV is a heavy frame industrial gas turbine
that uses a single dry low-NOx combustion chamber. The CT will be
served by a single HRSG, exhausting to an individual stack. There
will be no bypass stacks on the CT for simple cycle operation.
There will be an electrical generator, which will be driven
directly by the CT and a steam turbine.

Only natural gas will be used to fuel the CT; distillate oil
will not be used. Supplementary firing of only natural gas in the
HRSG will occur only when the ambient temperature is 59°F or
greater. The supplementary firing is expected to occur during
"on-peak" power demand time periods. Maximum heat input to the CT
and HRSG are 856.9 x 10% Btu/hr and 122 x 10® Btu/hr, respectively.
Maximum net capacities for the CT and HRSG are 78.83 MW and 50.1
MW, respectively (~129 MW, total).

Air emission sources associated with the proposed project
consist of the CT and supplemental firing in the HRSG. Dry low-NOx
combustion will be used to control emissions of NOx from the CT;
low-NOx burners will minimize NOx emissions when duct firing. The
use of natural gas will minimize the emissions of sulfur dioxide
(SOy) and other pollutants.

D. The Standard Industrial Codes are:

Major Group No. 49 - Electric, Gas and Sanitary Services.
Industry —Group No+——493—=—€ombination Electric;—Gas—and—Other
Utii-ty—Serviees.
Industry—-Group No7--493d~—Ftectric—and—0Other—Services—combimed.
LA - E\Ec"wéu C\QMV‘“«-‘"“C’\" lﬁts*“:\’au’{“‘m’b
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ITI. Rule Applicability

The proposed project is subject to preconstruction review in
accordance with Chapter 403, Florida Statutes, Florida
Administrative Code (F.A.C.) Chapters 17-2 and 17-4, and the 40 CFR
(July, 1991 version).

The plant is located in an area designated as an air quality
maintenance area for the air pollutant ozone 1in accordance with
F.A.C. Rule 17-2.460(1) (b) and attainment for all other criteria
pollutants.

The proposed facility will be classified as a major emitting

facility. The proposed project will emit approximately 274 tons
per year (TPY) of nitrogen oxides (NOx), 12 TPY of sulfur dioxide
(S02), 42 TPY of particulate matter (PM/PMig), 115 TPY of carbon

monoxide, 20 TPY of volatile organic compounds (VOC), and 0.1 TPY
of sulfuric acid mist. '

The proposed project will be reviewed under F.A.C. Rule 17-
2.500(5), new source review for Prevention @ of Significant
Deterioration (PSD), because it will be a new major facility. This
review consists.- of a determination of Best Available Control
Technology (BACT) pursuant to F.A.C. Rule 17-2.630; and, unless
otherwise exempted, an analysis of the air quality impact of the
increased emissions. No air quality impact analysis 1is required
for ozone, even though there will be an increase in VOC emissions,
because this increase is less than 40 tons per year. The review
also includes an analysis of the project’s impacts on soils,
vegetation and visibility, along with air quality impacts resulting
from associated commercial, residential and industrial growth.

The proposed source shall be in compliance with all applicable
provisions of F.A.C. Chapters 17-2 and 17-4 and the 40 CFR (July,
1991 version). The proposed source shall be in compliance with all
applicable provisions of F.A.C. Rules 17-2.240: Circumvention;
17-2.250: Excess Emissions; 17-2.660: Standards of Performance for
New Stationary Sources (NSPS); 17-2.700: Stationary Point Source
Emission Test Procedures; and, 17-4.130: Plant Operation-Problems.

This source shall be in compliance with the NSPS for Gas
Turbines, Subpart GG, and NSPS for Industrial Steam-Generating
Units, Subpart Db, which are contained in the 40 CFR 60, Appendix
A, and adopted by reference in F.A.C. Rule 17-2.660.

ITII. Emission Limitations and Impact Analysis
A. Emission Limitations
The proposed source is subject to emission limitations for the

pollutants NOx, S02, CO, VOC, sulfuric acid mist, and PM/PM10. The
proposed source will also be subject to a visible emission (VE)
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limitation. The impact of these pollutant emissions are below the
Florida ambient air quality standards (AAQS) and/or the acceptable
ambient concentration levels (AAC). The following Table 1 lists
each contaminant and its maximum allowable emission rate:

‘Table 1
Pollutant Source Allowable Emission Standard/Limitation
NOx CT 15 ppmvd @ 15% Op (57.4 lbs/hr; 251.4 TPY)
DB 0.1 lb/MMBtu (12.2 1lbs/hr; 22.5 TPY)
CT/DB 24-hr rolling average
Co CT 10 ppmvd (22.3 1lbs/hr; 92.1 TPY)
DB 0.1 1b/MMBtu (12.2 1lbs/hr; 22.5 TPY)
PM/PMq o CcT 0.011 1b/MMBtu (9.0 lbs/hr; 39.4 TPY)
DB 0.01 1b/MMBtu (1.2 lbs/hr; 2.2 TPY)
vocC CcT 3.0 1lbs/hr; 13.0 TPY
DB 3.7 lbs/hr; 6.8 TPY
VE CT/DB < 10 % opacity

NOTE:
1. CT: combustion turbine
DB: duct burner
2. Natural gas usage only in the CT and DB.
3. Hours of operation:
a. CT: 8760 hrs/yr
b. DB: 3688 hrs/yr
4. Maximum heat input:
a. CT: 856.9 x 10% Btu/hr
b. DB: 122.0 x 106 Btu/hr; 450,000 x 10® Btu/yr
5. Pollutant basis:
- a. NOX: BACT-see Table 1 received June .2, 1992
b. CO: BACT-see Table A-2 received March 2, 1992
c. PM/PM1g: BACT-see Table A-2 received March 2, 1992
d. VOC: applicant request-see Table A-2 received March 2, 1992
1) CT: 3 ppm corrected to dry conditions
2) DB: 0.03 1lb/MMBtu
e. VE: BACT
6. DB operation planned when ambient temperature is greater than
59°F.



B. Air Toxics Evaluation

The operation of this source will produce emissions of chemical
compounds that may be toxic in high concentrations. The emission
rates of these chemicals shall not create ambient concentrations
greater than the acceptable ambient concentrations (AAC) as shown
below. Determination of the AAC for these organic compounds shall
be determined by Department approved dispersion modeling or ambient
monitoring. - :

AAC = OEL
Safety Factor

Where,
AAC = acceptable ambient concentration

Safety Factor = 50 for category
100 for category
210 for category
420 for category

B substances and 8 hrs/day.

A substances and 8 hrs/day

B substances and 24 hrs/day

A substances and 24 hrs/day

OEL = Occupational exposure level such as ACGIH, ASHA and
NIOSH published standards for toxic materials.

MSDS = Material Safety Data Sheets
C. Air Quality Anaiysis
1. Introduction

The operation of the proposed natural gas-fired 129 MW
cogeneration facility will result in emissions increases which are
projected to be greater than the PSD significant emission rates for
the following pollutants: °~ CO, NOx, PM/PM10. Therefore, the
project 1is subject to the PSD new source review requirements
contained in F.A.C. Rule 17-2.500 for these pollutants. Part of
these requirements is an air quality impact analysis for these
pollutants, which includes:

An analysis of existing air quality;

A PSD increment analysis (for PM, PM10, and NOx);

An ambient Air Quality Standards analysis (AAQS);

An analysis of impacts on soils, vegetation, visibility
and growth-related air quality impacts; and

o A Good Engineering Practice (GEP) stack height
determination.

0O0OO0OO

The analysis of existing air quality generally relies on
preconstruction monitoring data collected in accordance with
EPA-approved methods. The PSD increment and AAQS analyses are
based on air quality dispersion modeling completed in accordance
with EPA guidelines.
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Based on these required analyses, the Department has reasonable
assurance that the combined cycle gas turbine cogeneration
facility, as described in this report and subject to the conditions
of approval proposed herein, will not cause or contribute to a
violation of any PSD increment or ambient air quality standard. A
brief description of the modeling methods used and results of the
required analyses follow. A more complete description is contained-
in the permit application on file.

2. Analysis of the Existing Air Quality

Preconstruction ambient air quality monitoring may be required
for pollutants subject to PSD review. However, an exemption to the
monitoring requirement can be obtained if the maximum air quality
impact resulting from the projected emissions increase, as
determined  through air quality modeling, 1is less than a
pollutant-specific de minimus concentration. The predicted maximum
concentration increase for each pollutant subject to PSD review is
given below:

co TSP and PM10 NOx
PSD de minimus 575 10 14
Concentration (ug/m3)
Averaging Time 8-hr 24-hr Annual
Maximum Predicted 12 2.4 0.37

Inmpact (ug/m3)

As shown above, the predicted impacts are all less than the
corresponding de minimus concentrations; therefore, no
preconstruction monitoring is required for any pollutant.

3. Modeling Method

The EPA-approved Industrial Source Complex Short-Term (ISCST)
dispersion model was used by the applicant to predict the impact of
the proposed project on the surrounding ambient air. All
recommended EPA default options were used. The potential for
building downwash was also assessed because the stack height will
be 1less than the good engineering practice (GEP) stack height.
Five years of sequential hourly surface and mixing depth data from
the Orlando/Tampa Florida National Weather Service (NWS) stations
collected during 1982 through 1986 were used 1in the model. Since
five years of data were used, the highest-second-high short-term
predicted concentrations were compared with the appropriate ambient
air quality standards or PSD increments. For the annual averages,
the highest predicted yearly average was compared with the
standards.
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All modeling impacts presented herein were based on firing
natural gas. ‘ ‘

4. Modeling Results

The applicant first evaluated the potential increase in ambient
ground-level concentrations associated = with the project to
determine if these predicted ambient concentration increases would
be greater than specified PSD significant impact 1levels for CO,
NOy, PM and PMjg. Dispersion modeling was performed with receptors
placed along the 36 standard radial directions (10 degrees apart)

surrounding the proposed source at the following downwind °

distances: (1) the first 36 receptors were located at the plant
property boundaries with an additional near field grid of 35
receptors located 100 meters from the proposed source off of the
plant property; and, (2) subsequent receptors were located at
distances of 500; 1,000; 1,500; 2,000; 3,000; 3,500; 4,000; and,
5,000 meters. Refined analyses were then performed to determine
maximum impacts. The results of this modeling presented below show
that the increases in ambient ground-level concentrations for all
averaging times are less than the PSD significant impact levels for
CO, NOy, PM, and PMjq.

Averaging PSD Significance Ambient Concentration
Pollutant Time Level (ug/m3) Increase (ug/m3)
Cco ' 8~hour 500 12
1-hour 2000 47
NO, Annual 1.0 0.37
PM/PMj0 Annual 1.0 0.07
24-hour 5.0 2.44

Therefore, further dispersion modeling for comparison with AAQS
and PSD increment consumption was not required in this case.

, The applicant performed dispersion modeling to determine the
predicted ambient concentration increases 1in the Class I
Chassahowitzka National Wilderness Area located 121 km away for the
pollutants with Class I increments. The maximum predicted PM
increases are 0.001 ug/m3 for the annual averaging time and 0.02
ug/m3 for the 24-hr averaging time. These values are less than the
National Park Service’s (NPS) proposed significance - levels for PM
of 0.08 ug/m3, annual average, and 0.27 ug/m3, 24-hour average.
The maximum predicted NO, increase is 0.01 ug/m3 for the annual
averaging time. This value 1is less than the NPS’s proposed
significance value for NO, of 0.025 ug/m3, annual average. Since
the maximum predicted increases are less than corresponding
significance 1levels, no further Class I increment modeling is
required.
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5. Additional Impacts Analysis

A Level-1l screening analysis using the EPA model, VISCREEN was
used to determine any potential adverse visibility impacts on the
Class I Chassahowitzka National Wilderness Area located 121 km
away. Based on this analysis, the maximum predicted visual impacts
due to the proposed project are less than the screening criteria
both inside and outside the Class I area. Because the impacts from
the proposed pollutants are predicted to be 1less than PSD
significance 1levels, no harmful effects on soils and vegetation is
expected. In addition, the proposed modification will not
significantly change employment, population, housing or
commercial/industrial development in the area to the extent that a
significant air quality impact will result.

IV. CONCLUSION

Based on the information provided by Orlando Cogen Limited,
L.P., the Department has reasonable assurance that the proposed
installation of the 129 MW combined cycle gas turbine system, as
described 1in this evaluation, and subject to the conditions
proposed herein, will not cause or contribute to 'a violation of any
air quality standard, PSD increment, or any other technical
provision of Chapter 17-2 of the Florida Administrative Code.
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5. Additional Impacts Analysis

A Level-1 screening analysis using the EPA model, VISCREEN was
used to determine any potential adverse visibility impacts on the
Class I Chassahowitzka National Wilderness Area located 121 km
away. Based on this analysis, the maximum predicted visual impacts
due to the proposed project are less than the screening criteria
both inside and outside the Class I area. Because the impacts from
the proposed pollutants are predicted to be 1less than PSD
significance 1levels, no harmful effects on soils and vegetation is
expected. In addition, the proposed modification will not
significantly change employment, population, housing or
commercial/industrial development in the area to the extent that a
significant air quality impact will result.

IV. CONCLUSION

Based on the information provided by Orlando Cogen Limited,
L.P., the Department has reasonable assurance that the proposed
installation of the 129 MW combined cycle gas turbine system, as
described in this evaluation, and subject to the conditions
proposed herein, will not cause or contribute to a violation of any
air quality standard, PSD increment, or any other technical
provision of Chapter 17-2 of the Florida Administrative Code.
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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
PERMITTEE: Permit Number: AC 48-206720
. PSD-FL-184
Orlando Cogen Limited, L.P. Expiration Date: June 30, 1994
7201 Hamilton Boulevard County: Orange
Allentown, PA 18195-1501 Latitude/Longitude: 28°26723"N

81°24728"W
Project: 129-MW Combined Cycle
Gas Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes (F.S.), Florida Administrative Code (F.A.C.) Chapters 17-2
and 17-4, and 40 CFR (July, 1991 version). The above named
permittee is hereby authorized to perform the work or operate the 4
facility shown on the application and approved drawings, plans, and
other documents attached hereto or on file with the Department and
made a part hereof and specifically described as follows:

For the construction of a 129 MW (megawatt) combined cycle gas
turbine cogeneration facility to be located in the Orlando Central
Park, Orange County, Florida, and will supply steam to the adjacent
Air Products and Chemicals Plant. The UTM coordinates are Zone 17,
459.5 km East and 3,146.1 km North.

HNan - Eleetele Quewu.»r\,‘\:éowl W3ste b uwllom
The Standard Industrial Code: 49%1-Eieet%ée—and—@ther~$efv&ees
' Combined

The source shall be constructed in accordance with the permit
application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions.

Attachments are listed below:

1. Orlando Cogen Limited, L P.’s application received December 30,

1991.

Mr. C. H. Fancy’s letter dated January 28, 1992.

Mr. Kennard F. Kosky’s letter with enclosures received March 2,

1992.

4., Mr. Wayne A. Hinman’s letter recelved via FAX May 27, 1992.

5. Mr. Kennard F. Kosky’s letter with enclosure recelved May 27,
1992 (hand delivered). o

6. Document (Table 1) received June 1, 1992, from Mr. Peter
Ccunningham (hand delivered).

7. 40 CFR (July, 1991 version).

8. Technical Evaluation and Prellmlnary Determination dated
June 5, 1992.
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PERMITTEE: Permit Number: AC 48-206720
Orlando Cogen Limited, L.P.’ PSD-FL-184
Expiration Date: June 30, 1994

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, F.S. The permittee is placed on notice
that the Department will review this permit periodically and may
initiate enforcement action for any violation of these conditions.

2. This permit 1is wvalid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, . specifications, or conditions of this permit may

constitute grounds for revocation and enforcement action by the
Department.

3. As provided in Subsections 403.087(6) and 403.722(5), F.S., the
issuance of this permit does not convey any vested rights or any
exclusive privileges. Neither does it authorize any injury to
public or private property or any invasion of personal rights, nor
any infringement of federal, state or local laws or regulations.
This permit is not a waiver of or approval of any other Department
permit that may be required for other aspects of the total project
which are not addressed in the permit.

4. This. permit conveys no title to 1land or water, does not
‘constitute State recognition or acknowledgement of title, and does
not constitute authority for the use of submerged lands' unless
herein provided and the necessary title or leasehold interests have
been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, or plant life,
or property caused by the construction or operation of this
permitted source, or from penalties therefore; nor does it allow
the permittee to cause pollution in contravention of Florida
Statutes and Department rules, unless specifically authorized by an
order from the Department.
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PERMITTEE: .. Permit Number: AC 48-206720
orlando Cogen Limited, L.P. ' ' PSD-FL-184
Expiration Date: June 30, 1994

GENERAL CONDITIONS:

6. The permittee shall properly operate and maintain the facility
and systems of treatment and control (and related appurtenances)
that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department
rules. This provision includes the operation of backup or
auxiliary facilities or similar systems when necessary to achieve
compliance with the conditions of the permit and when required by
Department rules.

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

a. Have access to and copy any records that must be kept under
the conditions of the permit;

b. Inspect the facility, equipment, practices, or operations
regulated or required under this permit; and,

c. Sample or monitor any substances or parameters at any
location reasonably necessary to assure compliance with this
permit or Department rules.

Reasonable time may depend on the nature of the concern being
investigated. '

8. If, for any reason, the permittee does not comply with or will
be unable to comply with any condition or limitation specified in
this permit, the permittee shall immediately provide the Department
with the following information:

a. a description of and cause of non-compliance; and,
b. the period of noncompliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance is

expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance.
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PERMITTEE: Permit Number: AC 48-206720
Oorlando Cogen Limited, L.P. PSD-FL-184
Expiration Date: June 30, 1994

GENERAL CONDITIONS:

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or for revocation of this permit. '

9. In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source
which are submitted to the Department may be used by the Department
as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except
where such use 1is prescribed by Sections 403.73 and 403.111,
F.S. Such evidence shall only be used to the extent it is
consistent with the Florida Rules of Civil Procedure and
appropriate evidentiary rules. '

10. The permittee agrees to comply with changes in Department
rules and Florida Statutes after a reasonable time for compliance,
provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with F.A.C. Rules 17-4.120 and 17-30.300, as applicable.
The permittee shall be 1liable for any non-compliance of the
permitted activity until the transfer 1is approved by the
Department. :

12. This permit or a copy thereof shall be kept at the work site
of the permitted activity.

13. This permit also constitutes:

(x) Determination of Best Available Control Technology
(BACT) '

(x) Determination of Prevention of Significant
Deterioration (PSD)

(x) Compliance with New Source Performance Standards
(NSPS)

14. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and
plans required under Department rules. During enforcement
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PERMITTEE: ‘ Permit Number: AC 48-206720
Orlando Cogen Limited, L.P. : PSD-FL-184
Expiration Date: June 30, 1994

GENERAL CONDITIONS:

actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the
Department. o

b. The permittee shall hold at the facility or other location
designated by this permit records of all monitoring
information (including all calibration and maintenance
records and all original strip chart recordings for
continuous monitoring instrumentation) required by the
permit, copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. These materials shall be retained at least
three years from the date of the sample, measurement,
report, or application unless otherwise specified by
Department rule.

c. Records of monitoring .information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling or
measurements; ' .

- the dates analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and,

- the results of such analyses. '

15. When regquested by the Department, the permittee shall within a
reasonable time furnish any information required by law which is
needed to determine compliance with the permit. If the permittee
becomes aware that relevant facts were not submitted or were
incorrect 1in the permit application or in any report to the
Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:

1. The CT (combustion turbine) is allowed to operate continuously
(8,760 hours per vyear). The HRSG-DB (heat recovery steam
generator-duct burner) is permitted to operate 3688 hrs/yr at a
maximum heat input of 122 x 106 Btu/hr.

2. The CT and HRSG-DB are only allowed to use natural gas.

3. The permitted materials and utilization rates for the combined
cycle gas turbine shall not exceed the values as follows:

- Maximum heat input to the CT shall not exceed 856.9
MMBtu/hr at ISO conditions.

- Maximum heat input to the HRSG-DB shall not exceed 122
MMBtu/hr; 450,000 MMBtu/yr.
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PERMITTEE: . Permit Number: AC 48-206720
Orlando Cogen Limited, L.P. PSD-FL-184
Expiration Date: June 30, 1994

SPECIFIC CONDITIONS:

4. The maximum allowable emissions from this facility shall not
exceed the emission rates listed in Table 1.

Table 1
Pollutant Source Allowable Emission Standard/Limitation
NOx CT 15 ppmvd @ 15% O, (57.4 lbs/hr; 251.4 TPY)
DB 0.1 1b/MMBtu (12.2 1lbs/hr; 22.5 TPY)
CT/DB 24-hr rolling average
co CT 10 ppmvd (22.3 1lbs/hr; 92.1 TPY)
DB 0.1 1lb/MMBtu (12.2 lbs/hr; 22.5 TPY)
PM/PM10 . CT 0.011 1b/MMBtu (9.0 lbs/hr; 39.4 TPY)
DB 0.01 lb/MMBtu (1.2 lbs/hr; 2.2 TPY)
voC CT 3.0 lbs/hr; 13.0 TPY
DB 3.7 lbs/hr; 6.8 TPY
VE CT/DB < 10 % opacity

NOTE:
1. CT: combustion turbine
DB: duct burner
2. Natural gas usage only in the CT and DB.
3. Hours of operation:
a. CT: 8760 hrs/yr
b. DB: 3688 hrs/yr
4. Maximum heat input:
a. CT: 856.9 x 10® Btu/hr
b. DB: 122.0 x 10® Btu/hr; 450,000 x 109 Btu/yr
5. DB operation planned when ambient temperature 1is greater than
58°F.
5. Any change in the method of operation, equipment or operating
hours, pursuant to F.A.C. Rule 17-2.100, Definitions-Modification,
shall be submitted to the Department’s Bureau of Air Regulation and
Central District offices.

6. Any other operating parameters established during compliance

testing and/or inspection that will ensure the proper operation of
this facility shall be included in the operating permit.
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PERMITTEE: ‘ Permit Number: AC 48-206720
Orlando Cogen Limited, L.P. PSD-FL-184 _
Expiration Date: June 30, 1994

SPECIFIC CONDITIONS:

7. Initial and subsequent annual compliance tests shall be
performed within 10 percent of the maximum heat rate input for the
tested operating temperature. Tests shall be conducted using EPA
reference methods in accordance with the July 1, 1991 version of
the 40 CFR 60, Appendix A.

a. 5 for PM
b. 10 for CO
C. 9 for VE
d. 20 for NOx

Note: Other test methods may be used for compliance testing after
prior Departmental approval has been received in writing.

8. EPA Method 5 must be used to determine the initial compliance
status of this unit. Thereafter, the opacity emissions test may be
used unless 10% opacity is exceeded. '

9. Compliance with the total volatile organic compound emission
limits will be assumed, provided the CO allowable emission rate is
achieved; specific VOC compliance testing is not required.

10. During performance tests,, to determine compliance with the
proposed NOx standard, measured NOx emission at 15 percent oxygen
will be adjusted to ISO ambient atmospheric conditions by the
following correction factor:

NOX = (NOX ops) [(Pref)] 0.5 el9 (Hops — 0.00633) [(288°K)] 1.53
Pobs TamMB

where:

NOx = Emissions of NOx at 15 percent oxygen and ISO standard

ambient conditions.
NOx obs = Measured NOx emission at 15 percent oxygen, ppmv.

Pref = Reference combustor inlet absolute pressure at 101.3
kilopascals (1 atmosphere) ambient pressure.

Pobs = Measured combustor inlet absolute pressure at test ambient
pressure.

Hobs = Specific humidity of ambient air at test.

e = Transcendental constant (2.718).

TAMB = Temperature of ambient air at test.
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PERMITTEE: Permit Number: AC 48-206720
Orlando Cogen Limited, L.P. PSD~-FL-184
Expiration Date: June 30, 1994

SPECITIC CONDITIONS:

11. Test results will be the average of 3 valid runs. The
Department’s Central District office shall be notified at least 30
days 1in advance of the compliance test. The source shall operate
between 90% and 100% of permitted capacity as adjusted for ambient
temperature during the compliance test.  Compliance test results
'shall be submitted to the Department’s Central District office no
later than 45 days after completion.

12. The permittee shall leave sufficient space suitable for future
installation of SCR equipment.

13. The permittee shall install, calibrate, maintain, and operate
a continuous emission monitor in the stack to measure and record
the nitrogen oxides emissions from this source. The continuous

emission monitor must comply with 40 CFR 60, Appendix B,
Performance Specification 2, (July 1, 1991):

14. Combustion control shall be utilized for CO control. The
permittee shall leave a sufficient space suitable for future
installation of an oxidation catalyst. Once performance testing
has been completed, the decision to require an oxidation catalyst
will be based on a cost/benefit analysis of using such control.

15. This source shall be in compliance with all applicable
provisions of Chapter 403, F.S., F.A.C. Chapters 17-2 and 17-4,
and the 40 CFR (July, 1991 version).

16. This source shall be in compliance with all applicable
requirements of 40 CFR 60, Subparts GG and Db, in accordance with
F.A.C. Rule 17-2.660(2) (a), Standards of Performance for Stationary
Gas Turbines and Standards of Performance for Industrial,
Commercial, and Institutional Steam Generating Units.

17. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or
local permitting requirements and regulations (F.A.C. Rule,
17-2.210(1)).

18. This source shall be in compliance with all applicable
provisions of F.A.C. Rules 17-2.240: Circumvention; 17-2.250:
Excess Emissijions; 17-2.660: Standards of Performance for New
Stationary Sources (NSPS); 17-2.700: Stationary Point Source
Emission Test Procedures; and, 17-4.130: Plant Operation-Problems.
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PERMITTEE: ‘ Permit Number: AC 48-206720
Orlando Cogen Limited, L.P. PSD-FL-184
Expiration Date: June 30, 1994

SPECIFIC CONDITIONS:

19. Pursuant to F.A.C. Rule 17-2.210(2), Air Operating Permits,
the permittee is requirasd to submit annual reports on the actual

operating rates and emissions from this facility. These reports
shall include, but are not limited to the following: fuel usage,
hours of operation, air emissions 1limits, etc. Annual reports

shall be sent to the Department’s Central District office by
March 1 of each calendar year. ' -

20. The permittee, for good cause, may request that this
construction permit be extended. Such a request shall be submitted
to the Department’s Bureau of Air Regulation prior to 60 days
before the expiration of the permit (F.A.C. Rule 17-4.090).
™~

21. An application for an operation permit must be submitted to
the Department’s Central District office at least 90 days prior to
the expiration date of this construction permit. To properly apply
for an operation permit, the applicant shall submit the appropriate
application form, fee, certification that construction was
completed noting any deviations from the conditions in the
construction permit, and compliance test reports as required by
this permit (F.A.C. Rules 17-4.055 and 17-4.220).

Issued this day
of , 1992

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

Carol M. Browner, Secretary
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Best Available Control Technology (BACT) Determination
Orlando Cogen Limited, L.P.
Orange County

The applicant proposes to install a combustion turbine generator at
their facility in Orange County. The generator system will consist
of one nominal 79 megawatt (MW) combustion turbine (CT), with
exhaust through heat recovery steam generator (HRSG), which will be
used to power a nominal 50 MW steam turbine.

The combustion turbine will be capable of combined cycle operation.
The applicant requested that the combustion turbine use only
natural gas. The applicant has indicated the maximum annual
tonnage of regulated air pollutants emitted from the facility based
on 100 percent capacity and type of fuel fired at ISO conditions to
be as follows:

PSD Significant Emission

Pollutant Emissions (TPY) _Rate (TPY)
NOy 273.9 40

S05 12.0 40
PM/PM1 g 41.7 25/15
Cco 114.6 100

vocC . 19.8 40

H5 S04 0.9 7

Be Neg. : 0.0004
Hg Neg. 0.1

Pb Neg. 0.6

Florida Administrative Code (F.A.C.) Rule 17-2.500(2) (f) (3)
requires a BACT review for all regulated pollutants emitted in an
amount equal to or greater than the significant emission rates
listed in the previous table.

Date of Receipt of a BACT Application
December 30, 1991

BACT Determination Requested by the Applicant

Pollutant Determination
NOy 15 ppmvd @ 15% O, (natural gas burning)--CT
0.1 1b/106 Btu--duct burner
Cco Combustion Control
PM/PMqg Combustion Control



BACT Determination Procedure

In accordance with Florida Administrative Code Chapter 17-2, Air
Pollution, this BACT determination is based on the maximum degree
of reduction of each pollutant emitted which the Department, on a
case by case basis, taking into account energy, environmental and
economic impacts, and other costs, determines is achievable through
application of production processes and available methods, systems,
and techniques. In addition, the regulations state that in making
the BACT determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and any
emission limitation contained in 40 CFR Part 60 (Standards of
Performance for New Stationary Sources) or 40 CFR Part 61
(National Emission Standards for Hazardous Air Pollutants).

(b) All scientific, engineering, and technical material and other
information available to the Department.

(c) The emission limiting standards or BACT determinations of any
other state.

(d) The social and economic impact of the application of such
technology.

The EPA currently stresses that BACT should be determined using the
"top-down" approach. The first step in this approach is to
determine for the emission source in question the most stringent
control available for a similar or identical source or source
category. If it is shown that this level of control is technically
or economically infeasible for the source in question, than the
next most stringent level of control is determined and similarly
evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique
technical, environmental, or economic objections.

The air pollutant emissions from combined cycle power plants can be
grouped into categories based upon what control equipment and
techniques are available to control emissions from these
facilities. Using this approach, the emissions can be classified
as follows: -

o Combustion Products (e.g., particulates). Controlled
generally by good combustion of clean fuels.

o Products of Incomplete Combustion (e.g., CO). Control is
largely achieved by proper combustion techniques.

o} Acid Gases (e.g., NOy). Controlled generally by gaseous
control devices. '



Grouping the pollutants in this manner facilitates the BACT
analysis because it enables the equipment available to control the
type or group of pollutants emitted and the corresponding energy,.
economic, and environmental impacts to be examined on a common
basis. Although all of the pollutants addressed in the BACT
analysis may be subject to a specific emission limiting standard as
a result of PSD review, the control of "nonregulated" air .
pollutants is con51dered in imposing a more stringent BACT limit on
a "regulated" pollutant (i.e., particulates, sulfur dioxide,
fluorides, sulfuric acid mist, etc,), if a reduction in
"nonregulated" air pollutants can be directly attributed to the
control device selected as BACT for the abatement of the
"regulated" pollutants.

Combustion Products

The projected emissions of particulate matter and PMjg from the
Orlando Cogen Limited, L.P. facility surpass the significant
emission rates given in Florida Administrative Code Rule 17-2.500,
Table 500-2.

A PM/PMjg emissions limitations of 0.0011 lb/MMBtu from the CT when
firing natural gas is reasonable as BACT for the Orlando Cogen
Limited, L.P. facility. The duct burner PM/PMjg emission rate of-
0.01 1b/MMBtu is reasonable as BACT.

Products of Incomplete Combustion

The emissions of carbon monoxide exceed the PSD significant
emission rate of 100 TPY. The applicant has indicated that the
carbon monoxide emissions from the proposed turbine is on exhaust
concentrations of 10 ppmvd for natural gas firing.

A review of the BACT/LAER clearinghouse indicates that several of
the combustion turbines using dry low-Nox combustion technology to
control NOx to 15 ppmvd (corrected to 15 percent O3) have been
permitted with CcO limitations that are higher than those proposed
by the applicant. The applicant has stated that the CT is a new:
design, and CO margins must be higher. The majority of BACT
emissions limitations have been based on combustion controls for
carbon monoxide and volatile organic compounds minimization,
additional control is achievable through the use of catalytic
oxidation. Catalytic oxidation is a postcombustion control that
has been employed in CO nonattainment areas where regulations have
reguired CO emission levels to be less than those associated with
wet injection. These installations have been required to use LAER
technology and typically have CO limits in the 10-ppm range
(corrected to dry conditions).

In an oxidation catalyst control system, CO emissions are reduced
by allowing unburned CO to react with oxygen at the surface of a
precious metal catalyst such as platinum. Combustion of CO starts



at about 300°F, with efficiencies above 90 percent occurring at
temperatures above 600°F. Catalytic oxidation occurs at
temperatures. 50 percent lower than that of thermal oxidation, which
reduces the amount of thermal energy required. For CT/HRSG
combinations, the oxidation catalyst can be located directly after
the CT or in the HRSG. Catalyst size depends upon the exhaust
flow, temperature, and desired efficiency. The existing gas
turbine applications have been limited to smaller cogeneration
facilities burning natural gas.

Given the applicant’s proposed BACT level for carbon monoxide of 10
ppm, a lower emission rate as BACT would not produce a significant
reduction in emissions or impacts. Also, this CO concentration
level is near the lowest established as BACT even with catalytic
oxidation. For these reasons, it appears that the limit proposed
by the applicant is reasonable as BACT.

Emission of volatile organic compounds are each below the
significant level and therefore do not require a BACT analysis.

Acid Gases

The emissions of nitrogen oxides represent a significant proportion
of the total emissions and need to be controlled if deemed
appropriate.

The applicant has stated that BACT for nitrogen oxides will be met
by using dry low-NOx combustion to limit emissions to 15 ppmvd
(corrected to 15% 05) when burning natural gas.

A review of the EPA’s BACT/LAER Clearinghouse indicates that the
lowest NOx emission limit established to date for a combustion
turbine is 4.5 ppmvd at 15% oxygen. This level of control was
accomplished through the use of water injection and a selective
catalytic reduction (SCR) system.

Selective catalytic reduction is a post-combustion method for
control of NOx emissions. The SCR process combines vaporized
ammonia with NOx in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases
prior to passage through the catalyst bed. The SCR process can
achieve up to 90% reduction of NOx with a new catalyst. As the
catalyst ages, the maximum NOx reduction will decrease to
approximately 86 percent.

A review of the combined cycle facilities in which SCR has been
established as a BACT requirement indicates that the majority of
these facilities are also intended to operate at high capacity
factors. As this is the case, the proposed project is similar to
other facilities in which SCR has been established as BACT.



Given the applicant’s proposed BACT level for nitrogen oxides
control stated above, an evaluation can be made of the cost and
associated benefit of using SCR as follows:

The applicant has indicated that the total levelized annual cost
(operating plus amortized capital cost) to install SCR for natural
gas firing at 100 percent capacity factor is $1,903,000. Taking
into consideration the total annual cost, a cost/benefit analysis
of using SCR can now be developed. :

Based on the information supplied by the applicant, it is estimated
that the maximum annual NOx emissions with dry low-NOx combustion
from the Orlando Cogen Limited, L.P. facility will be 274 tons/
year. Assuming that SCR would reduce the NOx emissions to a level
of 9 ppmvd when firing natural gas, about 141 tons of NOx would be
emitted annually. When this reduction is taken into consideration
with the total levelized annual cost of $1,900,300, the cost per
ton of controlling NOx is $14,308. This calculated cost is higher
than has previously been approved as BACT.

Since SCR has been determined to be BACT for several combined cycle
facilities, the EPA has clearly stated that there must be unique
circumstances to consider the rejection of such control on the
basis of economics.

In a recent letter from EPA Region IV to the Department regarding
the permitting of a combined cycle facility (Tropicana Products,
Inc.), the following statement was made:

"In order to reject a control option on the basis of economic
considerations, the applicant must show why the costs
associated with the control are significantly higher for this
specific project than for other similar projects that have
installed this control system or in general for controlling
the pollutant."

For fuel oil firing, the cost associated with controlling NOx
emissions must take into account the potential operating problems
that can occur with using SCR in the o0il firing mode.

A concern associated with the use of SCR on combined cycle projects
is the formation of ammonium bisulfate. For the SCR process,
ammonium bisulfate can be formed due to the reaction of sulfur in
the fuel and the ammonia injected. The ammonium bisulfate formed
has a tendency to plug the tubes of the heat recovery steam
generator leading to operational problems. As this the case, SCR
has been judged to be technically infeasible for oil firing in some
previous BACT determinations.

The latest information available now indicates that SCR can be used
for oil firing provided that adjustments are made in the ammonia to
NOx injection ratio. For natural gas firing operation NOx



emissions can be controlled with up to a 90 percent efficiency
using a 1 to 1 or greater injection ratio. By lowering the
injection ratio for oil firing, testing has indicated that NOx can
be controlled with efficiencies ranging from 60 to 75 percent.

When the injection ratio is lowered there is not a problem with
ammonium bisulfate formation since essentially all of the ammonia
is able to react with the nitrogen oxides present in the combustion

gases.

Based on this strategy SCR has been both proposed and established
as BACT for oil fired combined cycle facilities with NOx emission
limits ranging from 11.7 to 25 ppmvd depending on the efficiency of
control established.

The Orlando Cogen Limited, L.P. facility has proposed not to
utilize fuel o0il; therefore, those consequences of SCR attributed
to fuel oil firing will not likely occur. However, the small
amount of sulfur in natural gas would likely form ammonium salts.

Environmental Impact Analysis -

The predominant environmental impacts associated with this proposal
are related to the use of SCR for NOx control. The use of SCR
results in emissions of ammonia, which may increase with increasing
levels of NOx control. 1In addition, some catalysts may contain
substances which are listed as hazardous waste, thereby creating an
additional environmental burden. Also, air emissions result from
the lost generations that must be replaced. The lost generation is
due to the back pressure on the turbine covered by the catalyst.
Although the use of SCR does have some environmental impacts, the
disadvantages may outweigh the benefit which would be provided by
reducing nitrogen oxide emissions by 80 percent or greater. The
benefit of NOx control by using SCR is substantiated by the fact
that nearly one half of all BACT determinations have established
SCR as the control measure for nitrogen oxides over the last five
years.

In addition to the criteria pollutants,; the impacts of toxic
pollutants associated with the combustion of natural gas and No. 2
fuel oil have been evaluated. Toxics are expected to be emitted in
minimal amounts, with the total emissions combined to be less than
0.1 tons per year. '

Although the emissions of the toxic pollutants could be controlled
by particulate control devices such as a baghouse or scrubber, the
amount of emission reductions would not warrant the added expense.
As this is the case, the Department does not believe that the BACT
determination would be affected by the emissions of the toxic
pollutants associated with the firing of natural gas.
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Potentially Sensitive Concerns

With regard to controlling NOx emissions with SCR, the applicant
has identified the following technical:limitations:

1.

SCR would reduce output of combustion turbines by one-half
percent. .

SCR could result in the release of unreacted quantities of
ammonia to the atmosphere.

SCR would require handling of ammonia by plant operators.
Since’ it is a hazardous material, there is a concern about
safety and productivity of operators.

SCR results in contaminated catalyst from flue gas trace
elements which could be considered hazardous. Safety of
operators and disposal of spent catalyst is a concern.

The combustion turbines proposed for the project (ABB 11N-EV) is a
heavy-frame that is highly efficient and uses advanced dry low-NOx
combustion technology. Information supplied by the applicant
indicates that actual emissions will be 15 ppmvd (corrected to 15%
O2) or lower on a continuous basis.

BACT Determination by DER

NOx Control

A review of the permitting activities for combined cycle

proposals across the nation indicates that SCR has been

required and most recently proposed for installations with a
variety of operating conditions (i.e., natural gas, fuel oil,
capacity factors ranging from low to high). However, the cost
and other concerns expressed by the applicant are valid, and
advanced NOx combustion controls have been accepted as BACT on
similar projects.

The information that the applicant presented and Department
calculations indicates that the incremental cost of
controlling NOx ($14,308/ton) is high compared to other BACT
determinations which require SCR. Furthermore, actual NOx
levels are expected to be less than the 15 ppmvd (corrected to
15% O5), which would increase the cost effectiveness of SCR.
Based on the information presented by the applicant and the
studies conducted, the Department believes that the use of SCR
for NOx control is not justifiable as BACT. Therefore, the
Department is willing to accept dry low-NOx combustion as NOx
control when firing natural gas.
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The emissions of NOx from the duct burner will be limited to
0.1 1b/MMBtu, which has been the BACT limit established for
similar facilities. Duct firing will be used for supplying
steam and limited to an equivalent of 3,688 hours/year at 122
MMBtu/hr heat input (maximum).

CO Control

Combustion control will be considered as BACT for CO when
firing natural gas. Also, due to the lack of operational
experience with the ABB 11N-EV and the uncertainty of actual
CO emissions, the permittee shall install a duct module
suitable for future installation of oxidation catalyst.

Other Emissions Control

The emission limitations for PM and PM;o are based on previous
BACT determinations for similar facilities.

The emission limits for the Orlando Cogen Limited, L.P.
project are thereby established as follows:

Emission Standards/Limitations

Pollutant CT (Natural Gas Firing) DB (Natural Gas Firing)
NOx 15 ppmvd @ 15% 02 0.1 1b/MMBtu
Cco 10 ppmvd 0.1 1b/MMBtu
PM & PM10 0.011 1b/MMBtu 0.1 1b/MMBtu

Note: Natural gas will be used only for supplemental firing for no
greater than 3688 full-load equivalent hours at 122 MMBtu/hr heat
input on a total annual basis (maximum of 450,000 MMBtu/yr heat
input annually).

Details of the Analysis May be Obtained by Contacting:

Bruce Mitchell, BACT Coordinator
Department of Environmental Regulation
Bureau of Air Regulation

2600 Blair Stone Road

: Vs
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Tallahassee, Florida 32399-2400
Recommended by: Approved by:
C. H. Fancy, P.E., Chief Carol M. Browner, Secretary

Bureau of Air Regulation

1992

Date

Dept. of Environmental Regulation

1992

Date
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May 27, 1992

Mr. C. H. Fancy, P.E., Chief R E C E E V E D

Bureau of Air Regulation

Florida Department of Environmental Regulation m‘ﬁ\{ 9 7 1992
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400 Air Regulation

Hmv\n\‘ \QQ\\\\\-‘» \v'-é‘ P@V\»

Bureau of

RE: Orange County--A.P.
Orlando CoGen Limited, L.P.

Combustion Turbine and Heat Recovery Steam Generator
AC 48-206720 and PSD-FL-184

Attention: Mr. Preston Lewis and Mr. Bruce Mitchell

Dear Preston and Bruce:

As discussed yesterday, the applicant for the above-referenced project, after discussions with the
combustion turbine (CT) vendor (i.e., ABB), will agree to a nitrogen oxide (NO,) emission limit for the
CT based on 18 parts per million volume dry (ppmvd) corrected to 15 percent oxygen. On this basis,
the maximum NO, emission rate proposed as Best Available Control Technology (BACT) for the project
will be 68.9 1b/hr for the CT at an ambient temperature of 20°F. The maximum NO, emission rate at
59°F is proposed as 62.2 Ib/hr. The maximum annual emission rate is proposed as 301.8 tons per year
(TPY) at 20°F. Table 2-1 from the application has been revised to reflect the proposed BACT emission
limit.

This proposed change in the emission limit for NO, has considerable ramifications for the economic and
environmental considerations in the BACT analysis. The cost effectiveness for installing and operating
selective catalytic reduction (SCR) on the project at 18 ppmvd (corrected to 15 percent oxygen) is
estimated at $12,300 per ton of NO, removed (annualized cost of $1,903,000 divided by a net NO,
reduction of 154 TPY). This cost effectiveness exceeds the cost effectiveness found unreasonable for
other similar projects by about $5,000 per ton of NO, removed (or about 75 percent). At 18 ppmvd
(corrected), the costs for SCR are clearly unreasonable and should be rejected as BACT.

The proposed BACT emission limit for NO, emissions reduces the maximum potential emissions for the
project by 106 TPY or by 26 percent from that originally proposed for the project. At the proposed
emission level, the net reduction with SCR when all pollutants except carbon dioxide (CO,) are
considered will be only 29 TPY (see revised Table 4-7). Indeed, the amount of increased CO, emissions
with SCR is estimated to be two orders of magnitude larger than the net emission reduction with SCR.
Taking together the low overall environmental benefit and the potential hazards of handling ammonia in

~ an urban area, application of SCR as BACT for this project appears environmentally unreasonable. As

91134C1/1 KBN ENGINEERING AND APPLIED SCIENCES, INC.
1034 Northwest 57th Street  Gainesville, Florida32605 904/331-9000 FAX:904/332-4189
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discussed in the PSD application, the proposed technology (i.e., dry low-NO, combustion) is truly
“pollution prevention" and must be taken into account.

The proposed emission limit, if established as BACT, will be the lowest in Florida at 0.07 1b NO, per
million Btu heat input. This limit is about 25 percent lower than other similar natural gas fired
combined cycle cogeneration projects and about 60 percent lower than other power generation projects
that have been required to install NO, reduction technologies [i.e., SCR and selective non-catalytic
reduction (SNCR)].

.I_hope this information is helpful. Please call if you have any questions.

Kennard~F Kosky, P.E.

“ a/ /Florlda )l\%eglstratlon No. 14996

fPres1dent\x
KFK/tyf
Enclosure

cc:  Gary Kinsey, Air Products
John P. Jones, Orlando CoGen Limited, L.P.
File (2)
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.
‘ e diz,

Gttt

91134C1/1



91134C1
Revised 05/27/92

Table 2-1. Stack, Operating, and Emission Data for the Proposed Cogeneration Facility

Maximum Emissions
CT /Duct Burner
Parameter CT Only* CcTr Duct Burner® Total

Stack Data (ft

Height 115 115
Diameter 15.7 15.7
Operating Data

Temperature (°F) 250 220
Velocity (ft/sec) 69.9 58.14
Building Data (ft)

Height 76 76
Length 60 60
Width 43 43
Maximum Hourly Emissions (1b/hr)

SO, 2.82 2.59 037 2.96
PM/PM10 11.0 9.0 1.22 10.22
NO, 68.9 62.2 12.2 744
Co 233 21.0 12.2 332
vOC . 3.18 2.98 37 6.7
Sulfuric Acid Mist 0.02 0.02 0.003 0.02

Annual Potential Emissions (TPY)

SO, 12.35 1134 0.68 12.02
PM/PM10 48.18 39.42 225 41.67
NO, 301.8 272.5 22.5 295.0
CcO 102.1 92.1 22.5 114.6
vOoC 13.9 13.0 6.75 19.75
Sulfuric Acid Mist 0.95 0.87 0.05 0.92

Note:  10° Btu/hr = million British thermal units per hour.

CO = carbon monoxide.
CT = combustion turbine.
°F = degrees Fahrenheit.
ft = feet.
ft/sec = feet per second.
HRSG = heat recovery stcam generator.
Ib/hr = pounds per hour.
Neg = negative.
NO, = nitrogen oxides.
O, = oxygen molecule.
PM = particulate matter.

PM10 = particulate matter less than or equal to 10 micrometers.
ppmvd = parts per million by volume dry.

= sulfur dioxide.

tons per year.

volatile organic compound.

TPY
VOC

* Performance based on 20°F with NO, emissions at 18 ppmvd (corrected to 15 percent O,); 8,760 hr/yr
operation.

® Performance based on 59°F with NO, emissions of 18 ppmvd (corrected to 15 percent O,), 8,760 hr/yr
operation; stack parameters based on 90°F ambient temperature.

¢ Performance based on 122 x 10° Btu/hr heat input for HRSG; annual emissions based on 4,500 hours per
year operation at an average heat input of 100 x 10° Btu/hr.
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" Table 4-7. Maximum Potential Emission Differentials TPY With and Without Selective Catalytic

Reduction
Project
Project With SCR Without SCR
Pollutants Primary Secondary? Total CT/DB Difference®
Particulate 24 ¢ 2.06 26 0 26
Sulfur Dioxide 0 22.64 23 0 23
Nitrogen Oxides 141 ¢ 11.32 152 295 (143)
Carbon Monoxide 0 0.68 1 0 1
Volatile Organic 0 0.10 0 0 0
Compounds

Ammonia 64 ¢ 0.00 64 0 64
Total 229 36.81 266 295 29)
Carbon Dioxidef - 3,535 3,535 -- 3,535
Note: Btu/kWh = British thermal units per kilowatt-hour.

CT = combustion turbine.
DB = duct burner.
MW = megawatt.
% = percent.
SCR = selective catalytic reduction.
TPY = tons per year.

Lost energy of 0.47 MW from heat rate penalty and electrical for 8,760 hours per year operation
(0.5% of 78.83 MW plus 0.080 MW). Assumes Florida Power Corp. baseloaded oil-fired unit
would replace lost energy. EPA emission factors used for 1% sulfur fuel oil and an assumed heat
rate of 10,000 Btu/kWh. Emission factors use were (1b/10° BTU): PM = 0.1; SO, = 1.1; NO,
= 0.55, CO = 0.033 and VOC = 0.005. Example calculation for PM - 0.47 MW x 10,000
BTU/kwh x 1,000 kw/MW x 8,760 hr/yr x 0.1 1b pm/10® BTU + 2,000 Ib/ton = 2.06 TPY.
Difference = Total with SCR minus project without SCR.

¢ Assume sulfur reacts with ammonia; 11.65 TPY SO, x 132 (MW of ammonia salt) + 64 (MW of
SO,).

9 pgm NO, emissions.

10 ppm ammonia slip (ideal gas law at actual flow rate from stack): 726,343 acfm x 60 m/hr x
10 ppm/106 x 2,116.8 Ib/ft> + 1,545 x 17 (molecular weight of NH;) + (460 +230) x 8,760 +
2,000.

Reflects differential emissions due to lost energy efficiency with SCR (i.e., 0.47 MW CO,
calculated based on 85.7% carbon in fuel oil and 18,300 BTU/Ib).
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26 May 1992

Mr., Clair Fancy

‘Bureau of ‘Air Regulation '
‘Florida Department of Envﬁronmental“Regu1at1on
Twin Towers Office Building

2600 Blair Stone Road
Tallahassee, -Florida 32399-2400

Subject: Orange County - A.P. .
"Ortando CoGen Limited, L.P. Cogeneration Froject
Combustion Turbine and ‘Heat ‘Recovery Steam Generator
_AC 48-206720 :and PSD-FL-184 - '

Attention: sPreston Lewis

Dear Mr. ‘Lewis:

Thit letter s “to cbnfirm~youriconversatﬁdhqéariieritoday«w+th
Mr. Kennard - r*ﬂKosky, President, KBN ‘Engineering and Applied
Sc1ences aInc.

. v . _

9. -Orlando CoGen Limited *has reviewed the ‘technical :capabilities .of

‘the :proposed ‘dry-~low ‘NOx combustor with -ABB, the gas turbine
T manufacturer. ~The eguipment manufacturer 1is willing to guarantee
. the NOx emissions tevels from the :gas “turbine unit at :a Tevel '
' of 18 PPM (corrected %o 15% 02). ‘This -equipment -guarantee wil1
- sbecome "'the :basis for “the emissions levels for: the proposed
fac111ty's gas turbine.

Ortando CoGen mewted wWith the he1p of KBN.Engwneer1ng and
-Applied ‘Sciences, Inc. will :provide "the wpdated emissions data
.MhﬁchrcorrespondSAto ‘the 18 PPM 'NOx emissions Tevel. This
dnformation will *be :provided to “the Depariment Tater this week.
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ﬁMr;:EWa?r”Eancy . : ' fﬁﬁMay'1992
- “Bureau of Air ‘Regulation ' _ ‘Page 2-

“Orlando CToGen Limited locks forward to finalizing this PSD permit
applicaticn review with the Department. The facility is planning to
start constrnuction @around mid-summer of this year "to ssupport a
scheduled on—stream date of 1 January 1894.

Sincerely, -

Do Qe

Wayne ‘A, Hinman

‘President

Orlando CoGen (1), Inc.
General Partner .of Orlando
CoGen Limited, L.P.

cc: Mr. “*Kennard -F.. ‘Kosky, ‘KBN
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26 May 1992

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Orange County =~ A.P.
Orlando CoGen Limited, L.P. Cogeneration Project
Combustion Turbine and Heat Recovery Steam Generator
AC 48-206720 and PSD-FL-184

Attention: Preston Lewis

Dear Mr. Lewis:

This letter is to confirm your conversation earlier today with
Mr. Kennard F. Kosky, President, KBN Engineering and Applied
Sciences, Inc.

1. Orlando CoGen Limited has reviewed the technical capabilities of
the proposed dry-low NOx combustor with ABB, the gas turbine
manufacturer. The equipment manufacturer is willing to guarantee
the NOx emissions levels from the gas turbine unit at a level
of 18 PPM (corrected to 15% 02). This equipment guarantee will
become the basis for the emissions levels for the proposed
facility’s gas turbine.

2. Orlando CoGen Limited with the help of KBN Engineering and
Applied Sciences, Inc. will provide the updated emissions data
which corresponds to the 18 PPM NOx emissions level. This
information will be provided to the Department later this week.
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26 May 1992

Mr. Clair Fancy

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject: Orange County - A.P.
Orlando CoGen Limited, L.P. Cogeneration Project
Combustion Turbine and Heat Recovery Steam Generator
AC 48-206720 and PSD-FL-184

Attention: Preston Lewis

Dear Mr. Lewis:

This letter is to confirm your conversation earlier today with
Mr. Kennard F. Kosky, President, KBN Engineering and Applied
Sciences, Inc.

1. Orlando CoGen Limited has reviewed the technical capabilities of
the proposed dry-low NOx combustor with ABB, the gas turbine
manufacturer. The equipment manufacturer is willing to guarantee

the NOx emissions levels from the gas turbine unit at a level
of 18 PPM (corrected to 15% 0Oz2). This eguipment guarantee will
become the basis for the emissions levels for the proposed
facility’s gas turbine.

2. Orlando CoGen Limited with the help of KBN Engineering and
Applied Sciences, Inc. will provide the updated emissions data
which ccrresponds to the 18 PPM NOx emissions level. This
information will be provided to the Department later this week.



Mr. Clair Fancy 26 May 1992
Bureau of Air Regulation Page 2.

Orlando CoGen Limited looks forward to finalizing this PSD permit
application review with the Department. The facility is planning to
start construction around mid-summer of this year to support a
scheduled on-stream date of 1 January 1994.

Sincerely, <~

1Z¢1227bxﬁ/<czfZWAJOWVW4A%04/

Wayne A. Hinman

President

Orlando CoGen (I), Inc.
General Partner of Orlando
CoGen Limited, L.P.

cc: Mr Kennzrd F. Kosky, KBN
29' r..-

v



April 13, 1992

Mr. Clair 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, Florida 32399-2400 APR 141992

Subject: Orange County - A.P.
Orlando CoGen Limited, L.P. Cogeneration Project
AC 48-206720 and PSD-FL-184

Division of Air
Resources Management

Attention: Bruce Mitchell
Dear Bruce:

This correspondence and attachments presents information requested by the Department’s March 31,
1991 letter. Please find attached the following:

1. The equations contained in Notes A, B and C have been further annotated to reference the

" equations from the Code of Federal Regulations (CFR) for which NOx, CO and VOC
emissions are calculated from parts per million (ppm) with corrections to Ib/hr. Also
attached is a copy of the relevant CFR (i.e., 40 CFR Part 60 Appendix A, Method 20).
Please recognize that the notes contained in the application were not titled as Notes-1 as
indicated in the March 31, 1992 letter but as Notes A, B and C.

2. A computer disk containing the spreadsheet used to develop Tables A-1 through A-4 is
enclosed with this correspondence. Please note that this spreadsheet is a work product of
KBN Engineering and Applied Sciences, Inc. (KBN) and must be considered as confidential
business information.

Submittal of this information clarifies all questions raised by the Department in the completeness
determination for the above referenced project. Please call if there are any further questions on the
material submitted herein.

Sincerely,

Drng il TS

Kennard F. Kosky, P.E.
President

cc: Mr. John P. Jones - /7y 7y %wm,?c 4‘
"2 , CAL
& PA

Mr. Gary Kinsey, P.E
T nafd 4. maspsn
¢ 7% - 8 ddgestin, WPS
6! ?’f febetblegs 4 ﬁ‘ M
KBN ENGINEERING AND APPLIED SCIENCES, INC.

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

Volume is calculated based on ideal gas law:

PV = mRT/M ‘
RECEIVED
where: P = pressure = 2116.8 1b/ft?
m = mass flow of gas (1lb/hr)
R = universal gas constant = 1545 APR 141992
M = molecular weight of gas Divisi f A
T = temperature (K) vision of Air

Resources Manageme

NOTE B

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

Oxygen correction:
1. Vyox (15x) = Veox pry * 5.9

20.9 = %Oz Dry

[see Equation 20-4, EPA Method 20]

2. Viox pry = Viox (15x) (20.9 - %0; pry) / 5.9
3. %02 Dry = %02 Act / (1 - %Hzo) ; %02 Act = ZOZ Dry (1 - %HZO)

[see Equation 20-1, EPA Method 20]

4' VNOX Act T VNOx Dry (l - %l'{zo)

[see Equation 20-1, EPA Method 20]

Substituting:
5. Vyox act = Vnox 151 (20.9 - %0, pry) (1 - %H0) / 5.9
[Substitute Equation 2 in Equation 4]
= Vyox 151y [20.9 - (%02 per / (1 - %Hz0))] (1 - %HZ0) / 5.9
[Substitute in Equation 3]

= Vnox (151) [20.9 (1 - %Hz0) - %0;)] / 5.9



91134C2 /APPA/NOTES-2
04/13/92
6. mNOx = PVMNOX = VNOX (15%) [20.9 (1 - ZHZO) - %02)] * P * MNOX / (RT * 5.9)
RT
[Ideal Gas Law]

CO is caleslated the same as WOx. )

NOTE C
Is
G6—armd VOC axe calculated by correcting to dry conditions:
/54
7. Veo act = Veo Dry (1 - %H,0)

[see Equation 3 above]

8. meo = PVeo actMco / RT
PVeo pry (1 - %Hp0) Mo / RT

[Ideal Gas Law]
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device, the following equation may be used
to adjust the emission rate for sulfur reten-
tion credits (no credits are allowed for ofl-
fired systems) (E,) for each sampling period
using the following equation:

Ey=0.97 K (%S/GCV) _—
Eq. 19-26

where: L
Ey=average inlet SO, rate for each sam-
pling period d, ng/J (Ib/million Btu)
%S=sulfur content of as-fired fuel lot, dry

basis, weight percent.

GCV=gross calorific value of the fuel lot
consistent with the sulfur analysis, kJ/
kg (Btu/I1b).

K=2x1070(kg)Xng)/(%)J)] {2x104(1bXBtu/
(%))(million Btu)}

After calculating E, use the procedures in
Section 4-2 to determine the average 80,
emission rate to the atmosphere for the per-
formance test period (E,,).

7. Determination of Compliance When
Minimum Data Requirement Is Not Met

7.1 Adjusted Emission Rates and Control
Device Removal Efficiency. When the mini-
mum data requirement is not met, the Ad-
ministrator may use the following adjusted
emission rates or control device removal ef-
ficiencies to determine compliance with the
applicable standards. .
Eq. 19-27

7.1.1 Emission Rate. Compliance with
the emission rate standard may be deter-
mined by using the lower confidence limit of
the emission rate (E,,*) as follows:

E,*=Ey,—tun S,
) ) Eq. 19-26

where:
8,=standard deviation of t.he hourly aver-
age emission rates for each performance
test period, ng/J (1b/million Btu).
toss=values shown in Table 19-2 for the indi-
‘cated number of data points n.

7.1.2 Control Device Removal Efficiency.
Compliance with the overall emission reduc-
tion (%R,) may be determined by using the
lower confidence limit of the emission rate
(E,.*) and the upper confidence limit of the
inlet pollutant rate (E,*) in calculating the
control device removal efficiency (%R,) as
follows:

%R,=100 [1.0—E,,*/E,"*]

Eu*=Ey+toss S Eq. 19-28

where:

S;=standard devlatlon of t.he hourly avera.ge
inlet pollutant rates for each perform-
~ance test period, ng/J (Ib/million Btu).

‘TABLE 19-2—VALUES FOR Ty g5

where:

S=st.a.ndard deviation of the hourly average
pollutant rates for each performance
test period, ng/J (Ib/million Btu)., .

H,=total numbers of hours in the perform-
ance test period (e.g., 720 hours for 30-
day performance test period). )

Equation 19-29 may be used to compute
the standard deviation for both the outlet
(S,) and, if appllcable inlet (S.) pollutant
rates,

METHOD 20-~DETERMINATION OF NITROGEN
OXIDES, SULFUR DIOXIDE, AND DILUENT
EMISSIONS FROM STATIONARY Gas Tur-
BINES

1. Principle and Applicability

1.1 Applicablility. This method s applica-
ble for the determination of nitrogen oxides
(NO,), sulfur dioxide (SO,), and a diluent
gas, either oxygen (O,) or carbon dioxide
(CO»), emissions from stationary gas tur-
bines. For the NO, and diluent concentra-
tion determinations, this method includes:

(1) Measurement system design criteria; (2)
Analyzer performance specifications and,
performance test procedures; and (3) Proce- .
dures for emission testing.

1.2 Principle. A gas sample is continuous-
ly extracted from the exhaust stream of a
stationary gas turbine; a portion of the
sample stream is conveyed to instrumental
analyzers for determination of NO, and dil-
uent content. During each NO, and diluent
determination, a separate measurement of
SO, emissions is made, using Method 6, or .
its equivalent. The diluent determination is

n? ‘ .o ' nt to.es nt L >
- : : — used to adjust the NO, and SO, concentra-
2 8a1|. 8 . 1.89 22-26 1.71 tions to a reference condition, :
3 2.42 9 1.88 27-31 70 2, Dqﬂnitions
4 .35 10 . 92-51 1.68
. 2 3 b o 188 )1 Measurement System. The total
8 2,02 12-18 177 92-151 168 equipment required for the determination
7 1.94 17-21 173 152 or more - 185 of a gas concentration or a gas emission
; - - - rate. The system consists of the following
! The values of this table are d for n-1 deg of fr Use n equal to the number (H) of hourty average data major subsystems:;

2.1.1 Sample Interface. That. portion of a
- system that s used for one or more of the
following: sample acquisition, sample trans-
portation, sample conditioning, or protec-

tion of the analyzers from the effects of the
stack effluent.

. 2.1.2 NO, Analyzer. That. portion of the

E 19_'29 -system that senses NO, and generates an

- kq. . aut.put proportional to the gas concentra-

Co -+ tion.

points.

deviation (S,) of the hourly average pollut-

7.2 Standard Deviation of Hourly Aver-
ant rates using the following equation:

age Pollutant Rates. Compute the standard

- \/(I/H),j,(l/"',;)_ '(\/[121(5” - Ea)zl/(H -1

RECEIVE DD

APR 141992

Division of Air
Resources Management

[Appendix A, Method 20]
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2.1.3 O, Analyzer. That portion of the
system that senses O, and generates an
olutput, proportional to the gas concentra-
tion.

2.1.4 CO; Analyzer. That portion of the
system that senses CO, and generates an
output proportional to the gas concentra-
tion.

2.1,6 Data Recorder. That portion of the
measurement system that provides a perma-
nent record of the analyzer(s) output. The
data recorder may include automatic data
reduction capabilities.

2.2 Span Value. The upper limit of a gas
concentration measurement range that is
specified for affected source categories in
the applicable part of the regulations,

2.3 Calibration Gas. A known concentra-
tion of a gas in an appropriate diluent gas.

2.4 Calibration Error. The difference be-
tween the gas concentration indicated by
the measurement system and the known
concentration of the calibration gas.

3-22-91

2.5 Zero Drift. The difference in the
measurement system output readings from
zero after a stated period of operation
during which no unscheduled maintenance,
repair, or adjustment took place and the
input concentration at the time of the meas-
urements was zero. .

2.6 Calibration Drift. The difference in
the measurement system output readings
from the known concentration of the cali-
bration gas after a stated period of oper-
ation during which no unscheduled mainte-
nance, repair, or adjustment took place and
the input at the time of the measurements
was a high-level value.

2.7 Response T'me. The amount of time
required for the measurement system to dis-
play on the data output 95 percent of a step
change in pollutant concentration.

2.8 Interference Response. The output
response of the measurement system to a
component in the sample gas, other than
the gas component being measured.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037

3. Measurement Systém Performance Speci-
Sications

3.1 NO, to NO Converter. Greater than
90 percent conversion efficlency of NO, to
NO.

3.2 Interference Response. Less than + 2
percent of the span value.

3.3 Response Time. No greater than 30
seconds.

3.4 Zero Drift. Less than + 2 percent of
the span value over the period of each test
run.

3.6 Calibration Drift. Less than + 2 per-

cent of the span value over the period of :

each test run.
4. Apparatus and Reagenls

4.1 Measurement System. Use any meas-
urement system for NO, and diluent that is
expected to meet the specifications in this
method. A schematic of an acceptable meas-
urement system is shown in Figure 20-1.

"The essential components of the measure-

ment system are described below:

[Appendix A, Method 20]

153
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Figure 20-1. Measurement system design.
[Figure 20-1 revised by 51 FR 32455,
September 12, 1986]

[Appendix A, Method 20]
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4.1.2 Sample Line. Heated (>95'C) stain:
less steel or Teflon tubing to transport the
sampie gas 1o .the sample conditioners and
analyzers. . 7 oo L [

4.1.3 Calibration ' Vaive- ' Assembly. ' A
three-way valve assembly to direct the zero
and ‘calibration 'gases :Lo: the sample condi-
tioners and‘to the analyzers. The calibration
valve assembiy shall be capable of blocking
the sample gas flow and of introducing cali-
bration gases to the measurement system
when in the calibration mode.

4.1.4 NO, to NO Converter, That portion
of the system that converts the nitrogen di-
oxide (NO;) in the sample gas to nitrogen
oxide (NO). Some analyzers are designed to
measure NO, as NO, on a wet basis and can
be used without an NO. to NO converter or
a moisture removal trap provided the
sample line to the analyzer is heated
(>95°C) to the inlet of the analyzer. In addi-
tion, an NO, to NO converter is not neces-
sary if the NO, portion of the exhaust gas is
less than 5 percent of the total NO, concen-
tration. As a guideline, an NO, to NO con-
verter is not necessary if the gas turbine is
operated at 80 percent or more of peak load
capacity. A converter is necessary under
lower load conditions.

4,15 Moisture Removal Trap. A refriger-
ator-type condenser or other type device de-
signed to continuously remove condensate
from the sample gas while maintaining
minimal contact between any condensate
and the sample gas. The molisture removal
trap is not necessary for analyzers that can
measure NO, concentratlons on a wet basis;
for these analyzers, (a) heat the sample line
up to the inlet-of the analyzers, (b) deter-
mine the moisture content using methods
subject to the approval of the Administra-
tor, and (c) correct-the NOy and diluent
concentrations to a dry basis.

[4.1.5 amended by 5t FR 32455, Septem-
ber 12, 1986]

4.1.6 Particulate Filter. An in-stack or an out-
of-stack glass fiber filter, of the type specified in
EPA Method 5: however, an out-of-stack filter
is recommended when the stack gas tempera-
ture exceeds 250 to 300°C.

[4.1.6. amended by 55 FR 47472, November 14,
1990}

4.1.7 Sample Pump. A nonreactive leak-

free sample pump to pull the sample gas

through the system at a flow rate sufficlent -

to minimize transport delay. The .pump
shall be made from stainless steel or coated
with Teflon or equivalent.

4.1.8 Sample Gas Manifold. A sample gas
manifold to divert portions of the sample
gas stream to the analyzers. The manifold
may be constructed of glass, Teflon, stain-
less steel, or equivalent.

4.1.9 Diluent Gas Analyzer. An analyzer
to determine the percent O, or CO, con-
centration of the sample gas.

[4.1.9 amended by 51 FR 32455, Septem-
ber 12, 1986]

4.1.10 Nitrogen Oxides Analyzer. An ana-
lyzer to determine the ppm NO, concentra-
tion in the sample gas stream.

4.1.11 Data Recorder. A strip-chart recorder,
fxnalog computer, or digital recorder for record-
ing measurement data.

]4.1.11 amended by 51 FR 32455 September 12,
1986]

1-25-91

4.2 Sulfur Dioxide Analysis.” EPA ‘Method 6 +of the-calibration gas mixtures.in tripli-

apparatus and reagents.:
[4.2 'amended by 55 FR
1990] T

A

i

AR A

it H

4.3 ' NO, Calibration. Guses."The calibra- .
tion gases for the NO, analyzer shall be NO"'T 3 QT d-Qa i, onest A e . .
"gas mixtures as’ ghown in Figure 20-2).'For the low-lev-

o |
b

in N.. Use four. calibration

specified below: : :

“'cate'using Method 7 or:the procedure
«outlined in Citation 1:'for NOand use
“Method 3. for Oz or CO3. Record the

results on‘a-data sheet {example is-

mid:level, or.high-level has mix-*

4.3.1 High-level Gas. A gas concentration ;y,noq ‘eqch of: the, individual:NOx ana-

that is equivalent to 80 to 90 percent of the.’

span value.

4.3.2 Mid-level Gas. A gas concentration_'
that is equivalent to 45 to 55 percent of the

span value.

4.3.3 Low-level Gas. A gas concentration
that is equivalent to 20 to 30 percent of the

span value.

434 7Zero Gas. A gas concentration of
less than 0.25 percent of the span value.
Ambient air may be used for the NO, zero

gas.
4.4 Diluent Calibration Gases.

[4.4 revised, 4.4.1 and .2 added by 51 FR 32455,
September 12, 1986]

4.4.1 For Oy calibration gases, use purified air
at 20.9 percent Oy as the high-level O gas. Use
a gas concentration between 11 and 15 percent
0O, in nitrogen for the mid-level gas, and use
purified nitrogen for the zero gas.

4.4.2 For COy calibration gases, use a gas
concentration between 8 and 12 percent CO3 in
air for the high-level calibration gas. Use a gas
concentration between 2 and 5 percent COj in
air for the mid-level calibration gas, and use
purified air (<100 ppm COj ] as the zero level
calibration gas. .

5. Measurement System Per/ofmance Test
Procedures

Perform the following procedures prior to
measurement of emissions (Section 6) and
only once for each test program, le., the
series of all test runs for a given gas turblne

engine.

5.1 Calibration Gas Checks. There
are two alternatives for checking the
concentrations of the calibration gases.
{a) The first is to use calibration gases
that are documented traceable to
National Bureau of Standards
Reference Materials. Use Traceability
Protocol for Establishing True
Concentrations of Gases Used for
Calibrations and Audits of Continuous
Source Emission Monitors (Protocol
Number 1] that is available from the
Environmental Monitoring Systems
Laboratory, Quality Assurance Branch,
Mail Drop 77, Environmental Protec-

.tion Agency, Research Triangle Park,

North Carolina 27711. Obtain a
certification from the gas manufacturer
that the protocol was followed. These
calibration gases are not to be
analyzed with the Reference Methods.
{b} The second alternative is to use
calibration gases not prepared
according to the protocol. If this
alternative is chosen, within 1 month
prior to the emission test, analyze each
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lytical results-must be within 10 "+~
percent (or 16 ppm, whichever is great-
er) of the triplicate set average (Oz or
CO, test results must be within

0.5 percent O, pr CO;); otherwise,
discard the entire set and repeat

the triplicate analyses. If the

average of the triplicate reference
method test results is within 5 percent
for NOy gas or 0.5 percent O, or CO,
for the O, or CO, gas of the calibration
gas manufacturer's tag value, use the

“tag value; otherwise, conduct at least

three additional reference method test
analyses until the results of six
individual NOy runs (the three original
plus three additional) agree within 10
percent (or 10 ppm, whichever is '
greater) of the average (O, or CO, test
results must he within 0.5 nercent O, or
CO,). Then use this average for the
cylinder value.
(5.1 amended by 51 FR 32455, Septem-
ber 12, 1986; 52 FR' 34639, September
14, 1987; 55 FR 47472, November 14,
1990]
. 5.2 Measurement System :
Preparation. Prior to the emission test,
assemble the measurement system
following the manufacturer’s written
instructions in preparing and operating
_ the NO, to NO converter, the NOy
analyzer, the diluent analyzer, and
other components. B

(5.2 amended by 51 FR 32455,
September 12, 1986]
FIGURE 20-2--ANaLYSIS OF CALIBRATION
GASES

Date — (Must be within 1 month
prior to the test period)

Reference method used

T
: Gas concentration, ppm

—

Sample run -
i Low level®

e A

1

.‘.,‘..__.é_.-.. e i g e e = ;
3 T

Mid tevei® High level*

e et

SEESOU PSR S S,

Average

Maximum %
deviationd,

B A —

* Average must ba 20 to 30% of span valuve.
b Average must be 45 to 55% of span value.
¢« Average must be 80 to 90% cf span value..

dMust be <:x10% of applicable average or 10 2pm.
-, whichever is greater.
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5.3 Calibration Check. Conduct. the calibra-
tion checks for both the NO,l and the diluent
analyzers as follows: ., ..,

[5.3 z]lmended by 51 FR o245 oeptember 12
1986

5.3.1 After. the measurement system has .

been prepared for use (Section 5.2), introduce

zero gases and the mid-level calibration gas-
es; set the analyzer output responses to the

appropriate levels. Then introduce each of the

remainder of the calibration gases described '

in.Sections 4.3 or 4.4, one at a time, to the
measurement System. Record the responses
on a form sxmllar to Fxgure 20-3.-

i . [ ,"" T

foo ey [P T

5.3.2 If the linear. curve determined from
the zero and mid-level calibration-.gas re-
sponses does not predict the actual response
of the low-level (not applicable for the diluent

. analyzer) and high-level gases within 2 per-
cent of the span value, the calibration shall be
considered invalid. Take corrective measures
on the measurement system before proceed-
ing with the test.

[5.3.2 amended by,51 FR 32455 September 12,
1986]

" ' 5.4 Interference Response. lntroduce the
gaseous components listed in Table 20-1 lnto

" FIGURE: 20 3— ZERO AND CALIBRATION DA I'A

Identlication number

TUrbine type ... it

S PR : Test number.........

the . measurement - system separately or’ as:

gas mixtures.. Determine the' total interfer-. :
ence output. response of the system. to. these ...
components in concentration units; record.the.::
values on a form similar to Figure 20-4. If the,

sum of the interference.responses of the test,;:;
gases: for either the NO, or diluent analyzers,,,,,
Is greater than 2 percent of the. applncable 95
span value, take. correctwe measure on,the o

"
!

v i .. Date

o Analyzer' type.

[Identification number............

AR I

Y T Cylinder value, ppm or
N B “/h

Initial analyzer
response, ppm o1 %

Final analyzer' " ~
185pONSes, ppm o1 %

Dnﬂerence nikiai-final,
L‘ .. ppmor % !

Zevo gas

PR A e - I

sy A

i, Low level [ L:T: ST

Mid-level gas

"Hngh Ievel gas.
i,

TABLE 20-1—INTERFERENCE TEST GAS
. CONGENTRATION

Loy e I

1

- each analyzer prior to its. initial-use: ln the
field. Thereafter, recheck the measurement”

- CO..... 500-.1:50ppm o] COx
SO;....| 20020 ppm.

10+1. pelcent

, mentation that couid alter the interference:
' response, e.g., changes in the type of gas de- -
tector.

quaz 20- 4—INTERFERENCE stronsz
i ¥

Date of test -—'—____'_._ g i yr'f.

In lieu of conducting the:interference re-
..sponse -test, instrument vendor data, which

i demonstrate that for the test gases of Table

. 20-1 the interference .performance specmca-

Analyzer type

Serial No.:

. . \ .
e Voder oerd o [N

tion is not exceeded, are acceptable, ., .
5.5 . Response ‘time. .To determine re-

Test gas - .. Concentration, Analyzer output |
type . . PPmM 1 response

sponse time, first Introduce zero gas into the

°’° °' span system at the calibration valve untllall

readings are stabie; then, switch to monitor
the stack effluent until a stable reading can
be obtained. Record.:the upscale.response

ety

time. Next, mtroduce high-levél calibration .,
gas Into the system.’ Once the system’ has ..
stabilized at ‘the high- level - concentration, .

BT I

switch to:monitor ‘the.-stack effluent;and,
walt until.a stable value fs reached Record

the downscale response time. Repeat the "

‘procedure three "times. ‘A’ stable’ ‘value 15‘,

equivalent to a change of less than:1.per-
cent of span value.for 30 seconds. or: less

. Analyzer output vesponse [
% of span=

x 100. ;

. " Instrument span 'y’
. . - 1

centration for 2 minutes.' Record ' the 're-
sponse time data on a form simflar to Figure

cale ‘reponse time, and report:the greater
time as the “response time': for the .analyz-
.er. Conduct a response time test.prior,to the-
inltlal fleld use of the measurement system

e
i

system if changes are made in the instru- '

urement system

Date of test
Analyge ,I‘ype T
S/N -

Span gas concentratio

Analyzer span setting:

Upscale:
1

Dow scale

nds XLH
,System response txme -
slower average tlme-
L _Yseconds.”

T,

SR
Ef f lcxency

ated, ieak- tlght Tedlar. bag Dllute thxs gas
approximately 1:1 with, 20.9, percen\ 0:. ‘pu-

— - - ——— 20-5, the readings of .the upscale or:downs- rifled air; Immediately attach the bag'outlet

to the-calibrationivalve -assembiy: and begin
operation of the.sampling system, Operate

the sampling system,’ recordmg the' NO, re- .
sponse for at least’30 mmutcs ’If ‘the: NO. Lo}

!
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NO conversion is 100 percent, the instru-
ment response will be stable at the hightest
peak valve observed. If the response at the
end of 30 minutes decreases more than 2.0
percent of the highest peak valve, the
system is not acceptable and corrections
must be made before repeating the check.

5.6.2 Alternatively, the NO, to NO con-
verter check described in Title 40, Part 86:
Certification and Test Procedures for
Heavy-duty Engines for 1979 and Later
Model Years may be used, Other alternative
procedures may be used with approval of
the Administrator.

6. Emission Measurement Test Procedure

6.1 Preliminaries.

6.1.1 Selection of a Sampling Site. Select
a sampling site as close as: practical to the
exhaust of the turbine. Turbine geometry,
stack configuration, internal baffling, and
point of introduction of dilution air will
vary lor different turbine designs. Thus,
each of these factors must be given special
consideration ir: order to obtain a represent-
ative sample. Whenever possible, the sam-
pling site shall be located upstream of the
point of intreduction of dilution air into the
duct. Sample ports may be located before or
after the upturn elbow, in order to accom-
modate the configuration of the turning
vanes and baffles and to permit a complete,
unobstructed traverse of the stack. The
sample ports shall not be located within §
feet or 2 diameters (whichever is less) of the
gas discharge to atmosphere. For supple-
mentary-fired, combined-cycle plants, the
sampling site shall be located between the
gas turbine and the boller. The diameter of
the sample ports shall be sufficient to allow
entry of the sample probe,

6.1.2 A preliminary Os or CO; traverse is
made for the purpose of selecting sampling
points of low Oy or high COz concentrations,
as appropriate for the measurement system.
Conduct this test at the turbine operating
condition that is the lowest percentage of
peak load operation included in the test pro-
gram. Follow the procedure below, or use an
alternative procedure subject to the approval
of the Administrator. :

[6.1.2 revised by 51 FR 32455, 3eptember 12,
1986

6.1.2.1 Minimum Number of Points.
Select a minimum number of points as fol-
iows:- (1) Eight, for stacks having cross-sec-
tional areas less than 1.5 m? (16.1 ft?); (2)
eight plus one additional sample point for
each 0.2 M* (2.2 ft? of areas, for stacks of 1.5
m?to 10.0 m?(16.1-107.6 ft? in cross-section-
al area; and (3) 49 sampie points (48 for cir-
cular stacks) for stacks greater than 10.0 m ?
(107.6 ft ? in cross-sectional area. Note that
for circular ducts, the number of sample
points must be a multiple of 4, and for rec-
tangular ducts, the number of points must
be one of those listed in Table 20-2; there-
fore, round off the number of points
(upward), when appropriate.

[6.1.2.2 and 6.1.2.3 amended by 51 FR 32455,
September 12, 1986] C

-6.1:2.2 Cross-sectional Layout and Location

of Traverse Points. After the number of tra-

1-25-91

verse points for the preliminary diluent sam-
pling has been determined, use Method 1 to
locate the traverse points.

6.1.2.3 Preliminary Diluent Measurement.
While the gas turbine is operating at the
lowest percent of peak load, conduct a pre-.
liminary diluent measurement as follows: Po-
sition the probe at the first traverse point and
begin sampling. The minimum sampling time
at each point shall be 1 minute plus the
average system response time. Determine the
average steady-state concentration of diluent
at each point and record the data on Figure
20-6.

6.1.2.4 Selection of Emission Test Sampling
Points. Select the eight sampling points at
which the lowest O, concentrations or highest
CO, concentrations were obtained. Sample at
each of these selected points during each run
at the different turbine load conditions. More
than eight Koints may be used, if desired,
providing that the points selected as de-
scribed above are included. :
[6.1.2.4 revised by 51 FR 32455, Sc¢ptember 12,
1986] :

TABLE 20-2—CROSS-SECTIONAL LAYOUT FOR
RECTANGULAR STACKS
s
layout

No. of traverse points: ’
. - 3x3

4x3
4x4
5x4
5x5
6x5
6x6
7x6
7x7
FIGURE 20-6~ PRELIMINARY DILUENT
TRAVERSE
Date
Location:
Plant
City, State
Turbine identification:
Manufacturer

Model, serial number

Oxygen concentration, ppm

[Figure 20-6 amended by AR 32455, Sep-
tember 12, 1986) -

6.2 NO; and Diluent Measurement. This
test is to be conducted at each of the specified
load conditions. Three test runs at each load
condition constitute a complete test. .

[6.2 amended by 5t FR 32455, September 12,
1986]
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- Ambient humidity--

8§.2.1 At the beginpning of each NO, tesu
run and, as applicable, during the run,
record turbine data as indicated in Figure
20-7. Alsc, record the location and number
of the traverse points on a diagram.

6.2.2 Position the probe at the first point

‘determined in the preceding section and

begin sampling. The minimum sampling
time at each point shall be at least. I minute
plus the average system response time. Dec-
termine the average steady-state concentra-
tion of diluent and NOy at each point and
record the data on Figure 20-8.

[6.2.2 amended by 51 FR 32455, September 12,
1986] )

Fioune 20-7--3rarioNaky Gas TURBINE
Data .

TURBINE OPERATION RECORD

Test operator ———— v ——vn— Date ——

Turbin: ident!fication:
Type
Serial No.

Locaticn:
Plant —~ e
City -~

Ambjent temperature

Test time start .
Test time finish
Fuel flow rate* -
Water or steam Flow ratg® ———-.
Arnbieiit Pressure — s —eeomsm e e e
Ultimate fuel Analysis:

~

H
O

& o
Ash’ -
HLO -

etct
Operating load

*Describe measurement method, i.e., con-
tinuous flow meter, start finish volumes,
ate, S .

*l.e., additional elements added for smoke
suppression, .

FIGURE 20-8—STATIONARY (GAS TURPBINE
SAMPLFE POINT RECORD

Turbine identification:
Manufacturer
Model, serial No.

Location:

Plant--
City, State —

Ambient temperature

Ambient pressure - - -

Date

Test time: start —

Test time: finish

Test operator name

Diluent instrument type
Secrial No

[Appendix A, Method 20]
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No, instrument type— ==
Serial No. ——

Sangle paint " Time, min

——

Oy, | KRG, ppm

—

Alverage steady-state value from recorder or in-
strument readout.

[Figure 20-8 amended by 51 FR 2455, Sep-
tember 12, 1986]
6.2.3 After sampling the last point, con-

clude the test run by recording the final
turbine operating parameters and by deter-

rining the zere and calibration drift, as fol-
lows:
Immediately f{ollowing the test run at

each load condition, or if adjustments are
necessary for the measurement system
during the tests, reintroduce the zero and

i-level callbration gases as described in
ections 4.3. and 4.4, one at & Lime. to the
urement system at the calibration
ve assembly. (Make no adjustments to
the measurement system until after the
drift checks are made). Record the analyz-
vrs’ responses on & form simiiar to Figure
20-3. If the drift values exceed Lhe specified
limits, the test run preceding the check is
considered invalid and will be repeated fol-
lowing corrections Lo Lhe measurement
system. Allernatively, recalibrate the meas-
urement system and recalculate Lhe meas-
urement data. Report the test results based
on both the initial calibration and the reca-
libration data.

6.3 SO. Measurement. This test is con-
ducted only at the 100 percent peak load
condition. Determine SO, using Method 6,
or equivalent, during the test. Select a mini-
mum of six tetal points from Lhose required
for the NO, measurements; use Lwo points
for each sample run. The sample time at
each point shall be at least*10 minutes. Av-
erage the O, readings taken during the NO,
test runs at sample points corresponding to
Lthe SQ, traverse points (see Section 6.2.2)
and use this average O, concentration to
correct the integrated SO, concentration cb-
tained by Method 6 to 15 percent O. (see
Equation 20-1).

If the applicable regulation allows fuel
sampling and analysis for fuel sulfur con-
tent to demonstrate compliance with sulfur
emission unit. emission sampling with
Method §  is not required. provided
the fuel sulfur content meets the limits of
the regulation
6.3 umended by 55 FR 47472, November |4, 1990]

11

=

7. Emission Calculations

[7. revised by 51 FR 3:455. September 12,
1986]

7.1 Moisture Correction. Measurement data
used in most of these calculations must be on
a dry basis. If measurements must bhe cor-
rected to dry conditions, use the fellowing
equation:

i
iy —

O O
ity 203

Where:

Cag= Pollutant or dilujent concentration
adjusted to dry conditions. ppm or
percent.

Cy™= Pollutant or difluent concentrations
measured under moist sample condi-
tions, ppm or percent.

B,= Moisture content of sample gas as

measured with Method 4, relerence
method, or other approved method
percsent/100.

7.2 CO, Correction Factor. If pollutant con-
centrations are ta be corrected ta |5 percent O,
and O, concentration is measured in lieu of O,
concentratin measurement, a CO, correction
factor is needed. Calculate the CO, correction
factor as follows:

7.2.1 Calculate the fuel-specific F, value for
the fuel burned during the test using values
obtained from Method 19, Section 3.2 and the
following equation.

F_ - 0o F. . 22
F.

Where:

Fo = Fuel factor based on the ratio of
oxygen volume to the ultimate CO,
volume produced by the fuel at zero
percent excess air, dimensionless.

0.209 = Fraction of air that is oxygen,
percent/100.

Fg= Ratio of the volume of dry effluent
gas 1o the gross calorific value of the
fuel Trom Method 19, dsm’/J
[dsef/10° Bru).

F.= Ratio of the volume of carbon diox-

ide produced to the gross calorific
value of the fuel from Method 15,
dsm’/J (dscf® Btu).
.2.2. Calculate the CO, correction factor for
correcting measurement data to 15 percent oxy-
gen. as follows:

9.4

, Eqp. S0-0
Fo
where
Xeq =  CO, Correction factor, percent.
59 = 20.9 percent O, — 15 percent O,, the-

defined O, correction value, percent.
7.3 Correction of Pollutant Concentrations to

Environment Reperter

13 percent O, Calculate the NO, and SC, gas
concentrations adjusted 1o 15 percent O, using
Equation 20-4 or 20-5, as appropriate. The
correction 1o 15 percent Q. is very sensitive 1o
the accuracy of the O, or CO, concentration
measurement. At the level of the analyzer drift
specified in Section 3, the O, or CO, correction
can exceed 5 percent al the concentration levels
¢xpected in gas turbine exhaust gases. There-
fore. O, or CO. analyzer stability and careful
calibration are necessary.

7.3.1 Correction of Pollutant Concentration
Using O Concentration. Calculate the Oy cor-
rected pollutant concentration, as follows:

5.4
=l = Fy. 20—
209 W0
where:
Cagj =  Pollutant concentration corrected 10
15 percent O, ppm.
Cy= Pollutant concentration measured,
dry basis, ppm.
%0, =  Measured O2 concentration dry ba-
sis, percent.
.30 7 7ereeetion of Pollutant Concentration

Using €O, corrected pollutant concentration,
as [ollo.. .

=Gy Eq. 20-5

where:
CO.=  Measured CO, concentration mea-

sured, dry basis, percent.

7.4 Average Adjusted NO, Concentration.
Calculate the average adjusted NO, concentra-
tion by summing the adjusted values for each
sample point and dividing by the number of
points for each run.

7.5 NO, and SO, Emission Rate Calculations.
The emission rates for NO; and SO, in units of
pollutant mass per quantity of heat input can be
calculated using the pollutants and diluent con-
centrations and [uel specific F-factars based on
the fucl combustion characteristics, The mea-
sured concentrations of pollutant in units of
parts per million by volume (ppm) must be
converted to mass per unit volume concentra-
tion units for these calculations. Use the follow-
ing table for such conversions:

{Appendix A, Method 20]
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CONVERSION FACTORS FOR CONCENTRATION

From To Multiply by
g/sm? 10°
mp/sm? 10¢
Ib/sct ng/sm? 1.602 x 1012
ppm (SO:) ng/sm? 2.660 x 10°
ppm (NO,) ng/sm? 1.912 x 10¢
ppm (SOs) Ib/sct 1.660 x 107
PPM (NOy)..ccecrnrenans {17/ SO 1.184 x 107

7,5.1 Calculation of Emission Rate Using
Oxygen Correction. Both the O; concentra-
tion and the pollutant concentration must
be on a dry basis. Calculate the pollutant
emission rate, as iollows

20.9

20.9 -
%0

E= CaFa Eq. 20-6

where: .
E=Mass emission rate of pollutant, ng/J
(1b/108 Btu).

7.5.2 Calculation of Emission Rate Using
Carbon Dioxide Correction. The CO; con-
centration and the pollutant concentration
may be on either a dry basis or a wet basis,
but both concentrations must be on the
same basis for the calculations, -Calculate
the pollutant emission rate using Equation
20-7 or 20-8:

100
E=C,F. Eq. 20-7
%CO2
100
E=C,F, Eq. 20-8
%CO:-

where:

Cw=Pollutant concentration measured on a
moist sample basis, ng/sm3 (1b/scf).

%CQ,;,=Measured CO, concentration meas-
ured on a moist sample basis, percent.
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METHOD 21 —DETERMINATION OF VOLATILE®
ORGANICc COMPOUNDS LEAKS

1. Applicabilily and Principle

1.1 Applicability. This method applies to
the determination of volatile organic com-
pound (VOC) leaks from process equipment.
These sources include, but are not limited
to, valves, flanges and other connections,
pumps and compressors, pressure relief de-
vices, process drains, open-ended valves,
pump and compressor seal system degassing
vents, accumulator vessel vents, agitator
seals, and access door seals.

1.2 Principle. A portable instrument is
used to detect VOC leaks from individual
sources. The instrument detector type is not
specified, but it must meet the specifica-
tions and perforinance criteria contained in
Section 3. A leak definition concentration
based on a reference compound is specified
in each applicable regulation. This proce-
dure is intended to locate and classify leaks
only, and is not to be used as a direct meas-
ure of mass emission rates from individual
sources.

P2~ Definitions

2.1 Leak Definition Concentration. The
local VOC concentration at the surface of a
leak source that indicates that a VOC emis-
sion (leak) is present. The leak definition is
an Instrument meter reading based on a ref-
erence compound.

2.2 Reference Compound. The VOC spe-
cles selected as an instrument calibration
basis for specification of the leak definition
concentration. (For example:.If a leak defi-
nition concentration is 10,000 ppmv as
methane, then any source emission that re-
sults in a local concentration that yields a
meter reading of 10,000 on an instrument
calibrated with methane would be classified
as a leak. In this example, the leak defini-
tion is 10,000 ppmyv, and the reference com-
pound is methane.)

2.3 Calibration Gas. The VOC compound
used to adjust the instrument meter reading
to a known value. The calibration gas is usu-
ally the reference compound at a concentra-
tion approximately equal to the leak defini-
tion concentration.

2.4 No Detectable Emission. Any VOC
concentration at a potential leak source (ad-
justed for local VOC ambient concentra-
tion) that is less than a value corresponding
to the instrument readability specification
of section 3.1.1¢¢c) indicates that a leak is not
present.

[Revised by 55 FR 25604, June 22, 1990]

2.5 Response Factor. The ratio of the
known concentration of a VOC compound
to the observed meter reading when meas-
ured using an instrument calibrated with
the reference compound specified in the ap-
plication regujation.
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2.6 Calibration Precision. The degree of .
agreement between measurements of the
same known value, expressed as the relative
percentage of the average difference ue-
tween the meter readings and the known
concentration to the known concentration.

2.7 Response Time. The time Intervai
from a step change in VOC concentration at
the input of the sampling system to the
time at which 90 percent of the correspona-
ing final value is reached as displayed on
the instrument readout meter,

3. Apparatus

3.1 Monitoring Instrument.

3.1.1 Specifications. )

a. The VOC Instrument detector shall re-
spond to the compounds being processed.
Detector types which may meet this re-
quirement include, but are not limited to,
catalytic oxidation, flame ionization, infra-
red absorption, and photoionization.

b. — e. revised and f. added by 55 FR -
25604 June 22,1990]

b, Both the linear response range and the
measurable range of the -instrument for
each of the VOC to be measured, and for
the VOC calibration gas that is used for.
calibration, shall encompass the leak defini-
tion concentration specified in the regula-
tion. A dilution probe assembly may be used
to bring the VOC concentration within both
ranges; however, the specifications for [n-
strument response time and sa.mple probe
diameter shall still be met.

c. The scale of the instrument meter shall
be readable to +2.5 percent of the specified
leak definition concentration when perform-
ing a no detectable emission survey.

d. The instrument shall be equipped w:th
an electrically driven pump to insure thai u
sample is provided to the detector at a cun
stant flow rate. The nominal sample flow
rate, as measured at the sample probe tin
shall be 0.10 to 3.0 liters per niinute w ..
the probe is fitted with a glass woo plug v
filter that may be used to prevent plugging
af the instrument,

e. The instrument shall be lntrlnslcany
safe as defined by the applicable U.S.A,
standards (e.g., National Electric Code by
the National Fire Prevention Association)
for operation in any explosive atmospheres
that may be encountered in its use. The in- -
strument shall, at a minimum, be Intrinsi.
cally safe for Class 1, Division 1 conditions,
and Class 2, Division 1 conditions, as defined -
by the example Code. The instrument shall
not be operated with any safety device, such
as an exhaust flame arrestor, removed. )

f. The instrument shall be equipped with
a probe or probe extension for sampling not
to exceed ¥% in. In outside diameter, with a
single end opening for admission of sample.

3.1.2 Performance Criteria.

[(a) and (b) revised by 55 FR 25604,
June 22, 1990] - :

(a) The instrument response factors for
each of the VOC to be measured shall be

less than 10. When no instrument is avail-

able that meets this specification when cali-
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brated with the reference VOC specified in
the applicable regulation, the available in-
strument may be calibrated with one of the
VGC to be measured, or any other VOC, so
long as the instrument then has a response
factor of less than 10 for each of the VOC
to be measured.

(b) The instrument response time shall be
equal to or less than 30 seconds. The instru-
ment pump, dilution probe (if any), sample
probe, and probe filter, that will be used
during testing, shall all be in place during
the response time determination.

¢. The calibration precision must be equal
to or less than 10 percent of the calibration
gas value.

d. The evaluation procedure for each pa-
rameter is given in Section 4.4. i

3.1.3 Performance Evaluation Require-
ments.

a. A response factor must be determined
for each compound that is to be measured,
either by testing or from reference sources.
The response factor tests are required
before placing the analyzer into service, but
do not have to be repeated at subsequent in-
tervals.

b. The calibration precision test must be
completed prior to placing the analyzer into
service. and at subsequent 3-month intervals
or at the next use whichever is later.

c. The response time test is required prior
to placing the instrument Into service. If a
modification to the sample pumping system
or flow configuration is made that would
change the response time, a new test Is re-
quired prior to further use.

3.2 Calibration Gases. The monitoring In-
strument is calibrated in terms of parts per
inillion by volume (ppmv) of the reference
ccmpound specified in the applicable regu-
ta..on. The calibration gases required for
monitoring and instrument performance
evaluation are a zero gas (alr, less than 10
ppmv VOC) and a calibration gas in alr mix-
ture approximately equal to the leak defini-

tion specified in the regulation. If cylinder
calibration gas mixtures are used, they must
be analyzed and certified by the manufac-
turer to be within x2 percent accuracy, and
a shelf life must be specified. Cylinder
standards must be either reanalyzed or re-
placed at the end of the specified shelf life.
Alternately, calibration gases may be pre-
pared by the user according to any accepted
gaseous standards preparation procedure
that will yield a mixture accurate to within
+2 percent. Prepared standards must be re-
placed each day of use unless it can be dem-
onstrated that degradation does not occur
during storage.

Calibrations may be performed using a
compound other than the reference com-
pound if a conversion factor is determined
for that alternative compound so that the
resulting meter readings during source sur-
veys can be converied to reference com-
pound results.

4. Procedures

4.1 Pretest Preparations. Perform the in-
strument evaluation procedures given in
Section 4.4 if the evaluation requirements of
Section 3.1.3 have not been met.

4.2 Calibration Procedures. Assemble and
start up the VOC analyzer according to the
manufacturer’s instructions. After the ap-
propriate warmup period and zero internal
calibration procedure, introduce the calibra-
tion gas into the Instrument sample probe.
Adjust the Instrument meter readout to cor-
respond to the calibration gas value.

NotE: If the meter readout cannot be ad-
justed to the proper value, a malfunction of
the analyzer is indicated and corrective .ac-
tions are necessary before use,

4.3 Individual Source Surveys.

4.3.1 Type I—Leak Definition Based on
Concentration. Place the probe inlet at the
surface of the component Interface where
leakage could occur. Move the probe along
the interface periphery while observing the

Environment Reporter

instrument readout. If an increased meter
reading is observed, slowly sample the inter-
face where leakage Is indicated until the
maximum meter reading is obtained. Leave
the probe inlet at this maximum reading lo-
cation for approximately two times the in-
strument response time. If the maximum
observed meter reading is greater than the
leak definition in the applicable regulation,
record and report the results as specified in
the regulation reporting requirements. Ex-
amples of the application of this general
technique to specific equipment types are:

a. Valves—The most common source of
leaks from valves is at the seal between the
stem and housing. Place the probe at the
interface where the stem exits the packing
gland and sample the stem circumference.
Also, place the probe at the interface of the
packing gland take-up flange seat and
sample the periphery. In addition, survey
valve housings of multipart assembly at the
surface of all interfaces where a leak could
occur. )

b. Flanges and Other Connections—For
welded flanges, place the probe at the outer
edge of the flange-gasket interface and
sample the circumference of the flange.
Sample other types of nonpermanent joints
(such as threaded connections) with a simi-
lar traverse, I U

¢. Pumps and Compressors—Conduct a cir-
cumferential traverse at the outer surface
of the pump or compressor shaft and seal
interface. If, the source is a rotating shaft,
position the probe inlet within 1 cm -of the
shaft-seal interface for the survey. If the
housing configuration prevents a complete
traverse of the shaft periphery, sample all
accessible portions. Sample all other joints
on the pump or compressor housing where
leakage could occur.

d. Pressure Relief Devices—The configura-
tion of most pressure relief devices prevents
sampling at the sealing seat interface. For
those devices equipped with an enclosed ex-
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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

March 31, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John P. Jones, President
Orlando CoGen Inc.

7201 Hamilton Boulevard :
Allentown, Pennsylvania 18195-1501

Dear Mr. Jones:

Re: Completeness Review for Application to Construct a Combustion
Turbine and Associated Heat Recovery Steam Generator
AC 48-206720 and PSD-FL-184

The Department has reviewed the supplementary information
received on March 2, 1992. Based on a technical evaluation of
the material, the application package is deemed incomplete.
Therefore, please submit to the Department’s Bureau of Air
Regulation the following information, including all calculations,
assumptions and reference material, and the status will, again,
be ascertained: '

1. Please provide additional clarification and completed
calculations for items on the page numbered as Notes-1, which
were discussed in a meeting held on March 11 between Messrs.
Ken Kosky (KBN) and Bruce Mitchell (FDER/BAR).

2. Please provide a floppy disk containing the data that was
used to calculate and generate the information found in
Tables A-1 thru A-4.

Sincerely,

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

CHF/BM/plm
cc: C. Collins, CD
D. Nester, OCEPD
G. Smallridge, Esqg., DER
C. Shaver, NPS
J. Harper, EPA
D. Buff, P.E., KBN

Recycled a Paper
T
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SENDER

pearr?
. Comphta items 1—andlor 2 for addmonal serVIcas

_-* Complste items 3, gnd.4a & b.

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

* Print your name end, address on the revarse of this form so that we can fee):

. .retum this card to you.
" ¢ Attach this form ‘to the front of the mailpiece, or on the back if space

does not permit.

[0 Addressee’s Address

* Write “‘Retum Receipt Requested’’ on the mallplece below the article number.| 2. O Restricted Delivery

- & The Retum Receipt Fee will provide you the signature of the person delivered

to and the date of delivery.

Consult postmaster for fee.

3. Article Addressed to:

Mr. John P. Jones, President
Orlando CoGen Inc.

.7201:Hamilton Blvd.

Allentown, PA 18195-1501

4a. Article Number
P 617 884 161

4b. Service Type
[ Registered 3 Insured

K] certified O cop

[ Express Mail ] Return Receipt for
Merchandise

7. Date of Delivery

-7

5 Signature (Addressee)

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

ATt

6. Sign@;&re (Agent)

PS Form 3811, November 1990 »U.s.GPO: 1891—287-066 DOMESTIC RETURN RECEIPT

P E17 &84 Lkl

Certified Mail Receipt

" No Insurance Coverage Provided
~ Do not use for International Mail

N
UNITED STATES (See Reverse)

POSTAL SERVICE

Sent 10

Mr. John P. Jones, Orland

Street & No.

7201 Hamilton Blvd.

CoGen Inc.

PO., State & ZIP Code

Allentown, PA 18195-1501

Postage

$

Certified Fee

Special Deiivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

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

TOTAL Postage
& Fees

$

Postmark or Date

PS Form 3800, June 1990

‘Mailed: 3-31-92
Permit: AC 48-206720
PSD-FL-184
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R 25 1992
u of
Bruce Mitchell A“,Bléreegaulat“)n
Florida Department of Environmental Regulation ’

2600 Blair Stone Road
Tallahassee, FL. 32399-2400

March 24, 1992

Dear Bruce:

Please find attached for your consideration and use a proposed permit package for the Orlando CoGen
project. 1 have tailored this after the recently issued Pasco and Lake Cogen permits. I have also
enclosed a copy of the text on disk, both 3% and 5%, in both WordPerfect 5.1 and DOS files.

Sincerely,
ez

Kennard F. Kosky

President

KFK/dmm
cc:  File )

91134B1/R2/1 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



Technical Evaluation
and
Preliminary Determination

Orlando CoGen Limited, L.P.
Orange County, Florida

128-MW Combined Cycle Gas Turbine Cogeneration Facility

Permit Number: AC 48-206720
PSD-FL-184

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

April 1992
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SYNOPSIS OF APPLICATION

I. NAME AND ADDRESS OF APPLICANT

Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

II. REVIEWING AND PROCESS SCHEDULE
Date of Receipt of Application: December 30, 1991.
. FACILITY INFORMATION

IMI.1 Facility Location

This facility is located in Orlando Central Park in Orange County, Florida. The UTM
coordinates are 459.5 km East and 3,146.1 km North. '

IM1.2 Facility Identification Code (SIC)
Major Group No. 49 - Electric, Gas and Sanitary .Services.
Industry Group No. 493 - Combination Electric, Gas and Other Utility Services.
Industry Group No. 4931 - Electric and Other Services Combined.

IMI.3 Facility Category

The proposed facility will be classified as a major emitting facility. The proposed project will
emit approximately 401 tons per year (TPY) of nitrogen oxides (NO,), 12 TPY of sulfur dioxide
(80,), 42 TPY of particulate matter (PM), 115 TPY of carbon monoxide, 20 TPY of volatile organic
compounds (VOC), and 0.9 TPY of sulfuric acid mist.

IV. PROJECT DESCRIPTION

Orlando CoGen Limited, L.P. proposes to construct and operate a nominal 128-MW combined
cycle gas turbine cogeneration facility. The unit will be located adjacent to the Air Products and
Chemicals plant. The project will consist of one combustion turbine (CT), a heat recovery steam
generator (HRSG) with duct burner, and a steam cycle. The combustion turbine will be capable of
generating approximately 78 MW while operating in simple cycle and 128 MW when in combined
cycle operation. The combined cycle HRSG will power a 50-MW steam turbine-generator. The
HRSG with supplemental firing of duct burner will supply steam to an absorption chiller system
which will supply chilled water to the Air Products and Chemicals Plant located adjacent to the site.
The fuel will be natural gas.
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V. RULE APPLICABILITY

The proposed project is subject to preconstruction review under the provisions of Chapter 403,
Florida Statutes, and Chapter 17-2, Florida Administrative Code (F.A.C.).

The plant is located in an area designated attainment for all criteria pollutants in accordance
with F.A.C. Rule 17-2.420.

The proposed project will be reviewed under F.A.C. Rule 17-2.500, Prevention of Significant
Deterioration (PSD), because it will be a major facility. This review consists of a determination of
Best Available Control Technology (BACT) and unless otherwise exempted, an analysis of the air
quality impact of the increased emissions. No air quality impact analysis is required for ozone and
there will not be a significant increase in VOC emissions. The review also includes an analysis of
the project’s impacts on soils, vegetation and visibility; along with air quality impacts resulting from
associated commercial, residential and industrial growth.

This source shall be required to comply with the New Source Performance Standards (NSPS)
for Gas Turbines, Subpart GG, and NSPS for Industrial Steam-Generating Units, Subpart Db, which
are contained in 40 CFR 60, Appendix A and is adopted by reference in F.A.C. Rule 17-2.660. The
proposed source shall also comply with applicable provisions of F.A.C. Rule 17-2.700, Stack Test
Procedures, and F.A.C. Rule 17-2.630, Best Available Control Technology.

VI. SOURCE IMPACT ANALYSIS
VI.1 Emission Limitations

The operation of the combined cycle plant will produce emissions of NO,, SO,, CO, VOC,
sulfuric acid mist, PM, and PM,,. The impact of these pollutant emissions are below the Florida
ambient air quality standards (AAQS) and/or the acceptable ambient concentration levels (AAC).
Table 1 lists each contaminant and its maximum expected emission rate, along with the proposed
increase of emissions.

V1.2 Air Toxics Evaluation

The operation of this source will produce emissions of chemical compounds that may be toxic
in high concentrations. The emission rates of these chemicals shall not create ambient concentrations
greater than the acceptable ambient concentrations (AAC) as shown below. Determination of the
AAC for these organic compounds shall be determined by Department approved dispersion modeling
or ambient monitoring.

AAC = OEL
Safety Factor

Where,

AAC = acceptable ambient concentration
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Safety Factor = 50 for category B substances and 8 hrs/day
100 for category A substances and 8 hrs/day
210 for category B substances and 24 hrs/day
420 for category A substances and 24 hrs/day

OEL = Occupational exposure level such as ACGIH, ASHA and NIOSH published
standards for toxic materials.

MSDS = Material Safety Data Sheets
VI.3 Air Quality Analysis
a. Introduction

The operation of the proposed 128 MW combined cycle gas turbine system will result in
emissions increases which are projected to be greater than the PSD significant emission rates for the
following pollutants: CO, NO,, PM, and PM,,. Therefore, the project is subject to the PSD review
requirements contained in F.A.C. Rule 17-2.500 for these pollutants. Part of these requirements is
an air quality impact analysis for these pollutants, which includes:

An analysis of existing air quality;

A PSD increment analysis (for SO,, PM, PM,,, and NO,);

An ambient Air Quality Standards analysis (AAQS);

An analysis of impacts on soils, vegetation, visibility and growth-related air quality
impacts; and

¢ A Good Engineering Practice (GEP) stack height determination.

The analysis of existing air quality generally relies on preconstruction monitoring data collected
in accordance with EPA-approved methods. The PSD increment and AAQS analyses are based on
air quality dispersion modeling completed in accordance with EPA guidelines.

Based on these required analyses, the Department has reasonable assurance that the combined
cycle gas turbine cogeneration facility, as described in this report and subject to the conditions of
approval proposed herein, will not cause or contribute to a violation of any PSD increment or
~ambient air quality standard. A brief description of the modeling methods used and results of the
required analyses follow. A more complete description is contained in the permit application on file.

b.  Analysis of the Existing Air Quality

Preconstruction ambient air quality monitoring may be required for pollutants subject to PSD
review. However, an exemption to the monitoring requirement can be obtained if the maximum air
quality impact resulting from the projected emissions increase, as determined through air quality
modeling, is less than a pollutant-specific de minimus concentration. The predicted maximum
concentration increase for each pollutant subject to PSD review is given below:
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CcO TSP and PM,, NO,
PSD de minimus 575 10 14
Concentration (ug/m3)
Averaging Time 8-hr 24-hr Annual
Maximum Predicted 12.0 2.4 0.6

Impact (pg/m3)

As shown above, the predicted impacts are all less than the corresponding de minimus
concentrations; therefore, no preconstruction monitoring is required for any pollutant.

¢. Modeling Method

The EPA-approved Industrial Source Complex Short-Term (ISCST) dispersion model was used
by the applicant to predict the impact of the proposed project on the surrounding ambient air. All
recommended EPA default options were used. Direction-specific downwash parameters were used
because the stack was less than the good engineering practice (GEP) stack height. Five years of
sequential hourly surface and mixing depth data from the Orlando, Florida National Weather Service
(NWS) station collected during 1982 through 1986 were used in the model. Since five years for data
were used, the highest-second-high short-term predicted concentrations are compared with the
appropriate ambient air quality standards or PSD increments. For the annual averages, the highest
predicted yearly average was compared with the standards.

d. Modeling Results

The applicant first evaluated the potential increase in ambient ground-level concentrations
associated with the project to determine if these predicted ambient concentration increases would be
greater than specified PSD significant impact levels for CO, NO,, PM and PM,,. Dispersion
modeling was performed with receptors placed along the 36 standard radial directions (10 degrees
apart) surrounding the proposed source at the following downwind distances: 47; 100; 300; 600;
900; 1,200; 1,600; 2,000; 2,500; 3,000; 4,000; and 5,000 meters. Refined analyses were then
performed to determine maximum impacts. The results of this modeling presented below show that
the increases in ambient ground-level concentrations for all averaging times are less than the PSD
significant impact levels for CO, NO,, PM, and PM,,.

Averaging PSD Significance Ambient Concentration
Pollutant Time Level (ug/m3) Increase (ug/m3)
Co 8-hour 500 47,0
1-hour 2000 12.0
NO, Annual 1.0 0.61
PM/PM,, Annual 1.0 0.07
24-hour 5.0 2.44
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Therefore, further dispersion modeling for comparison with AAQS and PSD increment
consumption were not required in this case.

The applicant performed dispersion modeling to determine the predicted ambient concentration
increases in the Class I Chassahowitzka National Wilderness Area located 121 km away for the
pollutants with Class I increments. The maximum predlcted PM increases are 0.001 p.g/m3 for the
annual averagmg time and 0.02 for the 24-hr averaging time. The maximum predicted NO, increase
is 0.01 pg/m?3 for the annual averaging time. These predicted values are all much less than the
corresponding Class I increments and the EPA Class I significant impact levels.

e. Additional Impacts Analysis

The emissions from the Orlando CoGen Limited, L.P., facility are not expected to affect the
visibility in the Chassahowitzka National Wilderness area located 121 km away because of the very
small maximum predicted impacts. Because the impacts from the proposed pollutants are predicted
to be less than PSD significance levels, no harmful effects on soils and vegetation is expected. In
addition, the proposed modification will not significantly change employment, population, housing
or commercial/industrial development in the area to the extent that a significant air quality impact will
result.

VII. CONCLUSION

Based on the information provided by Orlando CoGen Limited, L.P., the Department has
reasonable assurance that the proposed installation of the 128 MW combined cycle gas turbine
system, as described in this evaluation, and subject to the conditions proposed herein, will not cause
or contribute to a violation of any air quality standard, PSD increment, or any other technical
provision of Chapter 17-2 of the Florida Administrative Code.
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State of Florida
Department of Environmental Regulation
Notice of Intent to Issue

The Florida Department of Environmental Regulation hereby gives notice of its intent to issue
a permit to Orlando CoGen Limited, L.P., 7201 Hamilton Boulevard, Allentown, PA 18195-1501,
to construct and operate a nominal 128-MW combined cycle gas turbine cogeneration facility located
in Orange County, Florida. A determination of Best Available Control Technology (BACT) was
required. The Class I PM;, PSD increment consumed is 0.02 vs. 8 allowable 24-hour average and
0.001 vs. 4 allowable annual average, in micrograms per cubic meter. The Class I nitrogen dioxide
increment consumed is 0.01 vs. 2.5 allowable annual average, in micrograms per cubic meter. The
maximum predicted increases in ambient concentrations for the above three pollutants for all
averaging times are less than significant in the Class II area surrounding the plant, thus no increment
consumption was calculated. The Department is issuing this Intent to Issue for the reasons stated in
the Technical Evaluation and Preliminary Determination.

A person whose substantial interests are affected by the Department’s proposed permitting
decision may petition for an administrative proceeding (hearing) in accordance with Section 120.57,
Florida Statutes. The petition must contain the information set forth below and must be filed
(received) in the Office of General Counsel of the Department at 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400, within fourteen (14) days of publication of this notice. Petitioner shall mail a
copy of the petition to the applicant at the address indicated above at the time of filing. Failure to
file a petition within this time period shall constitute a waiver of any right such person may have to
request an administrative determination (hearing) under Section 120.57, Florida Statutes.

The Petition shall contain the following information:

(a) The name, address, and telephone number of each petitioner, the applicant’s name
and address, the Department Permit File Number and the county in which the project is proposed;

(®) A statement of how and when each petitioner received notice of the Department’s
action or proposed action;

(c) A statement of how each petitioner’s substantial interests are affected by the
Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if any;

(e) A statement of facts which petitioner contends warrant reversal or modification of
the Department’s action or proposed action;

3] A statement of which rules or statutes petitioner contends require reversal or
modification of the Department’s action or proposed action; and

(g) A statement of the relief sought by petitioner, stating precisely the action petitioner

wants the Department to take with respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is designed to formulate agency action.
Accordingly, the Department’s final action may be different from the position taken by it in this
Notice. Persons whose substantial interests will be affected by any decision of the Department with
regard to the application have the right to petition to become a party to the proceeding. The petition
must conform to the requirements specified above and be filed (received) within 14 days of
publication of this notice in the Office of General Counsel at the above address of the Department.
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Failure to petition within the allowed time frame constitutes a waiver of any right such person has
to request a hearing under Section 120.57, F.S., and to participate as a party to this proceeding. Any
subsequent intervention will only be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, F.A.C.

The application is available for public inspection during business hours, 8:00 a.m. to
5:00 p.m., Monday through Friday, except legal holidays, at:

Department of Environmental Regulation
Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Department of Environmental Regulation
Central District

3319 Maguire Blvd.

Orlando, Florida 32803-3767

Any person may send written comments on the proposed action to Mr. Barry Andrews at the
Department’s Tallahassee address. All comments mailed within 30 days of the publication of this
notice will be considered in the Department’s final determination.

Further, a public hearing can be requested by any person. Such requests must be submitted
within 30 days of this notice. '
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
In the Matter of
Application for Permit by:
Orlando CoGen Limited, L.P. DER File No. AC 48-206720
7201 Hamilton Blvd. PSD-FL-184

Allentown, PA 18195-1501

INTENT TO ISSUE

The Department of Environmental Regulation hereby gives notice of its intent to issue an air
construction permit (copy attached) for the proposed project as detailed in the application specified
above. The Department is issuing this Intent to Issue for the reasons stated in the attached Technical
Evaluation and Preliminary Determination.

The applicant, Orlando CoGen Limited, L.P., applied on December 30, 1991, to the
Department of Environmental Regulation for a permit to construct and operate a nominal 128-MW
cogeneration facility consisting of one combined cycle gas turbine generator and associated steam
cycle. .

The Department has permitting jurisdiction under Chapter 403, Florida Statutes, and Florida
Administrative Code Chapters 17-2 and 17-4. The project is not exempt from permitting procedures.
The Department has determined that an air construction permit is required for the proposed work.

Pursuant to Section 403.815, F.S. and DER Rule 17-103.150, F.A.C., you (the applicant) are
‘required to publish at your own expense the enclosed Notice of Intent to Issue Permit. The notice
shall be published one time only within 30 days, in the legal ad section of a newspaper of general
circulation in the area affected. For the purpose of this rule, "publication in a newspaper of general
circulation in the area affected” means publication in a newspaper meeting the requirements of
Sections 50.011 and 50.031, F.S., in the county where the activity is to take place. The applicant
shall provide proof of publication to the Department, at the address specified within seven days of
publication. Failure to publish the notice and provide proof of publication within the allotted time
may result in the denial of the permit. '

The Department will issue the permit with the attached conditions unless a petition for an
administrative proceeding (hearing) is filed pursuant to the provisions of Section 120.57, F.S.

A person whose substantial interests are affected by the Department’s proposed permitting
decision may petition for an administrative proceeding (hearing) in accordance with Section 120.57,
Florida Statutes. The petition must contain the information set forth below and must be filed
(received) in the Office of General Counsel of the Department at 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400. Petitions filed by the permit applicant and the parties listed below must be filed
within 14 days of receipt of this intent. Petitions filed by other persons must be filed within 14 days
of publication of the public notice or within 14 days of receipt of this intent, whichever first occurs.
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Petitioner shall mail a copy of the petition to the applicant at the address indicated above at the time

of filing. Failure to file a petition within this time period shall constitute a waiver of any right such

person may have to request an administrative determination (hearing) under Section 120.57, Florida
Statutes.

The Petition shall contain the following information:

(@) The name, address, and telephone number of each petitioner, the applicant’s name
and address, the Department Permit File Number and the county in which the project is proposed;

() A statement of how and when each petitioner received notice of the Department’s
action or proposed action;

©) A statement of how each petitioner’s substantial interests are affected by the

* Department’s action or proposed action;

@ A statement of the material facts disputed by Petitioner, if any; -

(e) A statement of facts which petitioner contends warrant reversal or modification of
the Department’s action or proposed action;

® A statement of which rules or statutes petitioner contends require reversal or
modification of the Department’s action or proposed action; and

® A statement of the relief sought by petitioner, stating precisely the action petitioner

wants the Department to take with respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is designed to formulate agency action.
Accordingly, the Department’s final action may be different from the position taken by it in this
notice. Persons whose substantial interests will be affected by any decision of the Department with
regard to the application(s) have the right to petition to become a party to the proceeding. The
petition must conform to-the requirements specified above and be filed (received) within 14 days of
publication of this notice in the Office in General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a waiver of any right such person has
to request a hearing under Section 120.57, F.S., and to participate as a party to this proceeding. Any
subsequent intervention will only be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, F.A.C.

Executed in Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT.
OF ENVIRONMENTAL REGULATION

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

Copies furnished to:

Charles Collins, CD
Jewell Harper, EPA
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CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies that this NOTICE OF INTENT

TO ISSUE and all copies were mailed before the close of business on

FILING AND ACKNOWLEDGEMENT
filed, on this date, pursuant to §120.52(9), Florida
Statutes, with the designated Department Clerk,
receipt of which is hereby acknowledged.

Clerk Date
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Best Available Control Technology (BACT) Determination
Orlando CoGen Limited, L.P.
Orange County

The applicant proposes to install a combustion turbine generator at its facility in Orange County. The
generator system will consist of one nominal 78-megawatt (MW) combustion turbine, with exhaust
through heat recovery steam generator (HRSG) which will be used to power nominal S0-MW steam
turbine. The HRSG will be supplementary fired to produce sufficient steam at higher operating
temperatures.

The combustion turbine will be capable of combined cycle operation. The applicant requested that
the combustion turbine use only natural gas. The applicant has indicated the maximum annual
tonnage of regulated air pollutants emitted from the facility based on 100 percent capacity and type
of fuel fired at ISO conditions to be as follows:

PSD Significant

Potential Emission Rate
Pollutant Emissions (TPY) (TPY)
NO, 400.9 40
S0, 12.02 40
PM 41.67 25
PM,, 41.67 15
CO 114.6 100
voC 19.8 40
H,S0O, 0.92 7
Be Neg. 0.0004
Hg Neg. 0.1
Pb Neg. 0.6

Florida Administrative Code Rule 17-2.500(2) (f) (3) requires a BACT review for all regulated
pollutants emitted in an amount equal to or greater than the significant emission rates listed in the
previous table.

Date of R'eceipt of a BACT Application

December 30, 1991
BACT Determination Requested by the Applicant
Pollutant Determination

NO, } 25 ppmvd @ 15% O, (natural gas burning)--CT
0.1 1b/10° Btu--duct burner

(6{0) Combustion contro!

PM and PM,, Combustion control



W
‘,\\..gﬁ

91134B1/R2/BACT-2
03/18/92

BACT Determination Procedure

In accordance with Florida Administrative Code Chapter 17-2, Air Pollution, this BACT
determination is based on the maximum degree of reduction of each pollutant emitted which the
Department, on a case by case basis, taking into account energy, environmental and economic
impacts, and other costs, determines is achievable through application of production processes and
available methods, systems, and techniques. In addition, the regulations state that in making the
BACT determination the Department shall give consideration to:

(@  Any Environmental Protection Agency determination of Best Available Control Technology
pursuant to Section 169, and any emission limitation contained in 40 CFR Part 60 (Standards
of Performance for New Stationary Sources) or 40 CFR Part 61 (National Emission Standards
for Hazardous Air Pollutants).

(®)  All scientific, engineering, and technical material and other information available to the
Department. ‘

(¢)  The emission limiting standards or BACT determinations of any other state.

(d) The social and economic impact of the application of such technology.

The EPA currently stresses that BACT should be determined using the top-down approach. The first
step in this approach is to determine for the emission source in question the most stringent control
available for a similar or identical source or source category. If it is shown that this level of control
is technically or economically infeasible for the source in question, than the next most stringent level
of control is determined and similarly evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique technical, environmental, or economic
objections.

The air pollutant emissions from combined cycle power plants can be grouped into categories based
upon what control equipment and techniques are available to control emissions from these facilities.
Using this approach, the emissions can be classified as follows:

. Combustion Products (e.g., particulates). Controlled generally by good combustion of clean
fuels.

. Products of Incomplete Combustion (e.g., CO). Control is achieved largely by proper
combustion techniques. .

. Acid Gases (e.g., NO,). Controlled generally by gaseous control devices.

Grouping the pollutants in this manner facilitates the BACT analysis because it enables the equipment
available to control the type or group of pollutants emitted and the corresponding energy, economic,
and environmental impacts to be examined on a common basis. Although all of the pollutants
addressed in the BACT analysis may be subject to a specific emission limiting standard as a result
of PSD review, the control of "nonregulated” air pollutants is considered in imposing a more
stringent BACT limit on a "regulated” pollutant (i.e., particulates, sulfur dioxide, fluorides, sulfuric
acid mist, etc,), if a reduction in "nonregulated” air pollutants can be directly attributed to the control
device selected as BACT for the abatement of the "regulated" pollutants.
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Combustion Products

The projected emissions of particulate matter and PM,, from the Orlando CoGen Limited, L.P.

facility surpass the significant emission rates given in Florida Administrative Code Rule 17-2.500,
Table 500-2.

A PM/PM,, emissions limitations of 0.011 Ib/MMBtu from the CT when firing natural gas is
reasonable as BACT for the Orlando CoGen facility. The duct burner PM/PM,, emission rate of
0.01 Ib/MMBuu is reasonable as BACT.

Products of Incomplete Combustion

The emissions of carbon monoxide emissions exceed PSD significant emission rate of 100 TPY. The
applicant has indicated that the carbon monoxide emission rate from the proposal turbine is based on
exhaust concentrations of 10 ppmvd for natural gas firing. ’

A review of the BACT/LAER clearinghouse indicates that several of the combustion turbines using
dry low-NO, combustion technology to control NO, to 25 ppmvd (corrected to 15 percent O,) have
been permitted with CO limitations that are higher than those proposed by the applicant. The
applicant has stated that the CT is a new design, and CO margins must be higher. The majority of
BACT emissions limitations have been based on combustion controls for carbon monoxide and
volatile organic compounds minimization, additional control is achievable through the use of catalytic
oxidation. Catalytic oxidation is a postcombustion control that has been employed in CO
nonattainment areas where regulations have required CO emission levels to be less than those
associated with wet injection. These installations have been required to use LAER technology and
typically have CO limits in the 10-ppm range (corrected to dry conditions). In an oxidation catalyst
control system, CO emissions are reduced by allowing unburned CO to react with oxygen at the
surface of a precious metal catalyst such as platinum. Combustion of CO starts at about 300°F, with
efficiencies above 90 percent occurring at temperatures above 600°F. Catalytic oxidation occurs at
temperatures 50 percent lower than that of thermal oxidation, which reduces the amount of thermal
energy required. For CT/HRSG combinations, the oxidation catalyst can be located directly after the
CT or in the HRSG. Catalyst size depends upon the exhaust flow, temperature, and desired
efficiency. The existing gas turbine applications have been limited to smaller cogeneration facilities
burning natural gas.

Given the applicant’s proposed BACT level for carbon monoxide of 10 ppm, a lower emission rate
as BACT would not produce a significant reduction in emissions or impacts. Also, this CO
concentration level is near the lowest established as BACT even with catalytic oxidation. For these
reasons, it appears that the limit proposed by the applicant is reasonable as BACT.

Emission of volatile organic compounds are each below the significant level and therefore do not
require a BACT analysis.

Acid Gases

The emissions of nitrogen oxides represent a significant proportion of the total emissions and need
to be controlled if deemed appropriate.



91134B1/R2/BACT-4
03/24/92

The applicant has stated that BACT for nitrogen oxides will be met by using dry low-NO, combustion
to limit emissions to 25 ppmvd at 15% oxygen when burning natural gas.

A review of the EPA’s BACT/LAER Clearinghouse indicates that the lowest NO, emission limit
established to date for a combustion turbine is 4.5 ppmvd at 15% oxygen. This level of control was
accomplished through the use of water injection and a selective catalytic reduction (SCR) system.

Selective catalytic reduction is a post-combustion method for control of NO, emissions. The SCR
process combines vaporized ammonia with NO, in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases prior to passage through the catalyst
bed. The SCR process can achieve up to 90% reduction of NO, with a new catalyst. As the catalyst
ages, the maximum NO, reduction will decrease to approximately 86 percent.

A review of the combined cycle facilities in which SCR has been established as a BACT requirement
indicates that the majority of these facilities are also intended to operate at high capacity factors. As
this is the case, the proposed project is similar to other facilities in which SCR has been established
as BACT.

Given the applicant’s proposed BACT level for nitrogen oxides control stated above, an evaluation
can be made of the cost and associated benefit of using SCR as follows:

The applicant has indicated that the total levelized annual cost (operating plus amortized capital cost)
to install SCR for natural gas firing at 100 percent capacity factor is $1,903,000. Taking into
consideration the total annual cost, a cost/benefit analysis of using SCR can now be developed.

Based on the information supplied by the applicant, it is estimated that the maximum annual NO,
emissions with dry low-NO, combustion from the Orlando CoGen facility will be 401 tons/year.
Assuming that SCR would reduce the NO, emissions to a level of 9 ppmvd when firing natural gas,
about 141 tons of NO, would be emitted annually. When this reduction is taken into consideration
with the total levelized annual cost of $1,903,000, the cost per ton of controlling NO, is $7,319.
This calculated cost is higher than has previously been approved as BACT.

Since SCR has been determined to be BACT for several combined cycle facilities, the EPA has
clearly stated that there must be unique circumstances to consider the rejection of such control on the
basis of economics.

In a recent letter from EPA Region IV to the Department regarding the permitting of a combined
cycle facility (Tropicana Products, Inc.), the following statement was made:

"In order to reject a control option on the basis of economic considerations, the
applicant must show why the costs associated with the control are significantly higher
for this specific project than for other similar projects that have installed this control
system or in general for controlling the pollutant.”

For fuel oil firing, the cost associated with controlling NO, emissions must take into account the
potential operating problems that can occur with using SCR in the oil firing mode.

A concern associated with the use of SCR on combined cycle projects is the formation of ammonium
bisulfate, For the SCR process, ammonium bisulfate can be formed due to the reaction of sulfur in
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the fuel and the ammonia injected. The ammonium bisulfate formed has a tendency to plug the tubes
of the heat recovery steam generator leading to operational problems. As this the case, SCR has been
judged to be technically infeasible for oil firing in some previous BACT determinations.

The latest information available now indicates that SCR can be used for oil firing provided that
adjustments are made in the ammonia to NO, injection ratio. For natural gas firing operation NO,
emissions can be controlled with up to a 90 percent efficiency using a 1 to 1 or greater injection ratio.
By lowering the injection ratio for oil firing, testing has indicated that NO, can be controlled with
efficiencies ranging from 60 to 75 percent. When the injection ratio is lowered there is not a problem
with ammonium bisulfate formation since essentially all of the ammonia is able to react with the
nitrogen oxides present in the combustion gases.

Based on this strategy SCR has been both proposed and established as BACT for oil fired combined
cycle facilities with NO, emission limits ranging from 11.7 to 25 ppmvd depending on the efficiency
of control established.

The Orlando CoGen facility has proposed not to utilize fuel o0il; therefore, those consequences of SCR
attributable to oil firing will not likely occur. However, the small amount of sulfur in natural gas
would likely form ammonium salts.

Environmental Impact Analysis

The predominant environmental impacts associated with this proposal are related to the use of SCR
for NO, control. The use of SCR results in emissions of ammonia, which may increase with
increasing levels of NO, control. In addition, some catalysts may contain substances which are listed
as hazardous waste, thereby creating an additional environmental burden. Also, air emissions result
from the lost generations that must be replaced. The lost generation is due to the back pressure on
the turbine covered by the catalyst. Although the use of SCR does have some environmental impacts,
the disadvantages may outweigh the benefit which would be provided by reducing nitrogen oxide
emissions by 80 percent or greater. The benefit of NO, control by using SCR is substantiated by the
fact that nearly one half of all BACT determinations have established SCR as the control measure for
nitrogen oxides over the last 5 years.

In addition to the criteria pollutants, the impacts of toxic pollutants associated with the combustion
of natural gas have been evaluated. Toxics are expected to be emitted in minimal amounts, with the
total emissions combined to be less than 0.1 TPY.

Although the emissions of the toxic pollutants could be controlled by particulate control devices such
as a baghouse or scrubber, the amount of emission reductions would not warrant the added expense.
As this is the case, the Department does not believe that the BACT determination would be affected
by the emissions of the toxic pollutants associated with the firing of natural gas.

Potentially Sensitive Concerns

With regard to controlling NO, emissions with SCR, the applicant has identified the following
technical limitations: ' ‘

1. SCR would reduce output of combustion turbines by one-half percent.
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SCR could result in the release of unreacted quantities of ammonia to the atmosphere.

SCR would require handling of ammonia by plant operators. Since it is a hazardous material,
there is a concern about safety and productivity of operators.

SCR results in contaminated catalyst from flue gas trace elements which could be considered
hazardous. Safety of operators and disposal of spent catalyst is a concern.

The combustion turbine proposed for the project (ABB 11N-EV) is a heavy-frame machine that is
highly efficient and uses advanced dry low-NO, combustion technology. Information supplied by the
applicant indicates that actual emissions will be 25 ppmvd or lower on a continuous basis. The
manufacturer’s guarantee is 25 ppm; the Department, the applicant, and the manufacturer expect
lower emissions.

BACT Determination by DER

NO, Control

A review of the permitting activities for combined cycle proposals across the nation indicates
that SCR has been required and most recently proposed for installations with a variety of
operating conditions (i.e., natural gas, fuel oil, capacity factors ranging from low to high).

However, the cost and other concerns expressed by the applicant are valid, and advanced NO,

combustion controls have been accepted as BACT on similar projects.

The information that the applicant presented and Department calculations indicates that the
incremental cost of controlling NO, ($7,319/ton) is high compared to other BACT
determinations which require SCR. Furthermore, actual NO, levels are expected to be less
than the 25 ppm guarantee which would increase the cost effectiveness of SCR. Based on the
information presented by the applicant and the studies conducted, the Department believes that
the use of SCR for NO, control is not justifiable as BACT. Therefore, the Department is
willing to accept for NO, control when firing natural gas.

The emissions of NO, from the duct burners will be limited to 0.1 1b/MMBtu which has been
the BACT limit established for similar facilities. Duct firing will be used for supplying steam
and limited to an equivalent to 4,500 hours/year at 100 MMBtu/hr.

The emission limits for the Orlando CoGen Limited, L.P. project are thereby established as
follows:

Emission Limit

Pollutant ‘ CT (Natural Gas Firing) Duct Burner?
NOx 25 ppmvd @ 15% O, 0.1 Ib/MMBtu
CO 10 ppmvd 0.1 Ib/MMBtu
PM & PMI10 0.011 Ib/MMBtu 0.01 Ib/MMBtu

a

Natural gas will be used only for supplemental firing for no greater than 4,500 full-load equivalent

hours at 100 MMBtu/hr on a total annual Btu basis.
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Details of the Analysis May Be Obtained by Contacting:
Bruce Mitchell, P.E., BACT Coordinator
Department of Environmental Regulation
Bureau of Air Regulation
2600 Blair Stone Road
Tallahassee, Florida 32399-2400
Recommended by: ' Approved by:
C. H. Fancy, P.E., Chief Carol M. Browner, Secretary
Bureau of Air Regulation Dept. of Environmental Regulation

: 1992 ’ 1992
Date Date
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Table 1. Allowable Emission Limits Combined Cycle Combustion Turbine Cogeneration Facility
Allowable Emission Limits

Pollutant Source® Fuel® Basis of Limit Ib/hr/source tons/year /facility
NO, cT - NG BACT: 25 ppmvd at 15% O, 95.7 400.9

DB NG BACT: 0.1 Ib/MMBtu 122
(6(0) CT NG BACT: 10 ppmvd 223 114.6

DB NG BACT: 0.1 Ib/MMBtu 12.2
PM/PM,, CT NG BACT: 0.011 Ib/MMBtu 11.0 41.67

DB NG BACT: 0.01 Ib/MMBtu 1.22
vOC CT NG Proposed by Applicant 3.18 19.75

DB NG Proposed by Applicant 37

® CT = combustion turbine
DB = duct burner
® NG = natural gas
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PERMITTEE: - Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. o Expiration Date: June 1, 1994
7201 Hamilton Blvd. County: Orange
Allentown, PA 18195-1501 Latitude/Longitude: 28°26’23"N
81°24°28"W
Project: 128-MW Combined Cycle
Gas Turbine

This permit is issued under the provisions of Chapter 403, Florida Statutes, and Florida
Administrative Code Chapters 17-2 and 17-4. The above named permittee is hereby authorized to
perform the work or operate the facility shown on the application and approved drawings, plans, and
other documents attached hereto or on file with the Department and made a part hereof and
specifically described as follows:

For the construction of a 128-MW combined cycle gas turbine cogeneration facility to be located in
Orlando Central Park and supply steam to the adjacent Air Products and Chemicals plant in Orange
County, Florida. The UTM coordinates are 459.5 km East and 3,146.1 km North.

The source shall be constructed in accordance with the permit application, plans, documents,
amendments and drawings, except as otherwise noted in the General and Specific Conditions.

Attachments are listed below:
1. Orlando CoGen Limited’s application dated December 19, 1991.
2. Department’s sufficiency request dated January 28, 1992.

3. Letter from KBN Engineering and Applied Science, Inc., dated February 27, 1992, to supply
additional information.



91134B1/R2/PERM-2

03/18/92
PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. Expiration Date: June 1, 1994
GENERAL CONDITIONS:
1. The terms, conditions, requirements, limitations, and restrictions set forth in this permit are

"Permit Conditions" and are binding and enforceable pursuant to Sections 403.161, 403.727, or
403.859 through 403.861, Florida Statutes. The permittee is placed on notice that the Department
will review this permit periodically and may initiate enforcement action for any violation of these
conditions.

2. This permit is valid only for the specific processes and operations applied for and indicated
in the approved drawings or exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may constitute grounds for revocation and
enforcement action by the Department.

3. As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this
permit does not convey any vested rights or any exclusive privileges. Neither does it authorize any
injury to public or private property or any invasion of personal rights, nor any infringement of
federal, state or local laws or regulations. This permit is not a waiver of or approval of any other
Department permit that may be required for other aspects of the total project which are not addressed
in the permit.

4, This permit conveys no title to land or water, does not constitute State recognition or
acknowledgement of title, and does not constitute authority for the use of submerged lands unless
herein provided and the necessary title or leasehold interests have been obtained from the State. Only
the Trustees of the Internal Improvement Trust Fund may express State opinion as to title.

S. This permit does not relieve the permittee from liability for harm or injury to human health
or welfare, animal, or plant life, or property caused by the construction or operation of this permitted
source, or from penalties therefore; nor does it allow the permittee to cause pollution in contravention
of Florida Statutes and Department rules, unless specifically authorized by an order from the
Department.

6. The permittee shall properly operate and maintain the facility and systems of treatment and
control (and related appurtenances) that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department rules. This provision includes the
operation of backup or auxiliary facilities or similar systems when necessary to achieve compliance
with the conditions of the permit and when required by Department rules.

7. The permittee, by accepting this permit, specifically agrees to allow authorized Department
personnel, upon presentation of credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where the permitted activity is located or conducted to:

a. Have access to and copy any records that must be kept under the conditions of the
permit;

b. Inspect the facility, equipment, practices, or operations regulated or required under this
permit; and
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L P. Expiration Date: June 1, 1994

GENERAL CONDITIONS:

c.  Sample or monitor any substances or parameters at any location reasonably necessary to
assure compliance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

8. If, for any reason, the permittee does not comply with or will be unable to comply with any
condition or limitation specified in this permit, the permittee shall immediately provide the
Department with the following information:

a.  a description of and cause of non-compliance; and

b. the period of noncompliance, including dates and times; or, if not corrected, the
anticipated time the non-compliance is expected to continue, and steps being taken to
reduce, eliminate, and prevent recurrence of the non-compliance.

The permittee shall be responsible for any and all damages which may result and may be
subject to enforcement action by the Department for penalties or for revocation of this permit.

9. In accepting this permit, the permittee understands and agrees that all records, notes,
monitoring data and other information relating to the construction or operation of this permitted
source which are submitted to the Department may be used by the Department as evidence in any
enforcement case involving the permitted source arising under the Florida Statutes or Department
rules, except where such use is prescribed by Sections 403.73 and 403.111, Florida Statutes. Such
evidence shall only be used to the extent it is consistent with the Florida Rules of Civil Procedure and
appropriate evidentiary rules.

10. The permittee agrees to comply with changes in Department rules and Florida Statutes after
a reasonable time for compliance, provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in accordance with Florida
Administrative Code Rules 17-4.120 and 17-30.300, F.A.C., as applicable. The permittee shall be

liable for any non-compliance of the permitted activity until the transfer is approved by the
Department.

12.  This permit or a copy thereof shall be kept at the work site of the permitted activity.
13.  This permit also constitutes:
(x) Determination of Best Available Control Technology (BACT)

(x) Determination of Prevention of Significant Deterioration (PSD)
(x) Compliance with New Source Performance Standards (NSPS)
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. Expiration Date: June 1, 1994

GENERAL CONDITIONS:
14.  The permittee shall comply with the following:

a.  Upon request, the permittee shall furnish all records and plans required under Department
rules. During enforcement actions, the retention period for all records will be extended
automatically unless otherwise stipulated by the Department.

b. The permittee shall hold at the facility or other location designated by this permit records
of all monitoring information (including all calibration and maintenance. records and all
original strip chart recordings for continuous monitoring instrumentation) required by the
permit, copies of all reports required by this permit, and records of all data used to
complete the application for this permit. These materials shall be retained at least three
years from the date of the sample, measurement, report, or application unless otherwise
specified by Department rule.

c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or measurements;

- the person responsible for performing the sampling or measurements;
- the dates analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall within a reasonable time furnish any
information required by law which is needed to determine compliance with the permit. If the
permittee becomes aware that relevant facts were not submitted or were incorrect in the permit
application or in any report to the Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:

Emission Limits

1.  The maximum allowable emissions from this facility shall not exceed the emission rates listed
in Table 1.

2. Unless the Department has determined other concentrations are required to protect public health
and safety, predicted acceptable ambient air concentrations (AAC) of the following pollutants shall
not be exceeded:
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. 4 Expiration Date: June 1, 1994
SPECIFIC CONDITIONS:
Acceptable Ambient Concentrations ug/m>
Pollutant 8 Hours 24 Hours Annual
Beryllium 0.02 0.005 0.0004
Lead 1.5 0.36 0.09
Mercury: allyl compounds 0.1 0.024 -
¢ all forms of vapor
except allyl 0.5 0.12 -
¢ allyl & organic
compounds 1 0.24
3. Visible emissions shall not exceed 10% opacity.
Operating Rates
4. This source is allowed to operate continuously (8,760 hours per year).
5. This source is allowed to use natural gas as the primary fuel.
6. The permitted materials and utilization rates for the combined cycle gas turbine shall not

exceed the values as follows:

- Maximum heat input shall not exceed 829.6 MMBtu/hr/CT (gas) at ISO conditions.

- Duct firing shall be limited to natural gas firing only with a maximum heat input of
122 MMBtu/hr.

- Duct firing shall be limited to 450,000 MMBtu/year/HRSG-duct burner, which is an
equivalent to 4,500 hours at 100 MMBtu/hour.

7. Any change in the method of operation, equipment or operating hours shall be submitted to
the DER’s Bureau of Air Regulation and Central District offices.

8. Any other operating parameters established during compliance testing and/or inspection that
will ensure the proper operation of this facility shall be included in the operating permit.

Compliance Determination

9. Compliance with the NO,, CO, and visible emission standards shall be determined by the
following reference methods as described in 40 CFR 60, Appendix A (July 1, 1990) and adopted by
reference in F.A.C. Rule 17-2.700.
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. Expiration Date: June 1, 1994

SPECIFIC CONDITIONS:

- Method 1. Sample and Velocity Traverses

- Method 2. Volumetric Flow Rate

- Method 3. Gas Analysis

- Method 9. Determination of the Opacity of the Emissions from Stationary Sources

- Method 10. Determination of the Carbon Monoxide Emission from Stationary Sources

- Method 20. Determination of Nitrogen Oxides, Sulfur Dioxide, and Diluent Emissions
from Stationary Gas Turbines

10.  An initial compliance test shall be performed using natural gas.

11.  Compliance with the SO, emission limit can also be determined by calculations based on fuel
analysis from the natural gas supplier.

12.  Compliance with the total volatile organic compound emission limits will be assumed, provided
the CO allowable emission rate is achieved; specific VOC compliance testing is not required.

13.  During performance tests,, to determine compliance with the proposed NO, standard, measured
NO, emission at 15 percent oxygen will be adjusted to ISO ambient atmospheric conditions by the
following correction factor:

NO, = (NO, ) | 5Pl 05 19 (o - 000639 l(288°’°] 1.53
Povs AMB
where:
NO, =  Emissions of NO, at 15 percent oxygen and ISO standard ambient conditions.
NO, ., = Measured NO, emission at 15 percent oxygen, ppmv.
P = Reference combustor inlet absolute pressure at 101.3 kilopascals (1 atmosphere) ambient
pressure.

Poos = Measured combustor inlet absolute pressure at test ambient pressure. .
H,. = Specific humidity of ambient air at test.
e = Transcendental constant (2.718).
Tamp = Temperature of ambient air at test.
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PERMITTEE: Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. Expiration Date: June 1, 1994

SPECIFIC CONDITIONS:

14.  Test results will be the average of 3 valid runs. The Central District office will be notified
at least 30 days in advance of the compliance test. The source shall operate between 90% and 100%
of permitted capacity as adjusted for ambient temperature during the compliance test. Compliance
test results shall be submitted to the Central District office no later than 45 days after completion.

15. Dry low-NO, combustion shall be utilized for NO, control. The NO, emissions shall be
continuously monitored using procedures specified in 40 CFR Part 60.

Rule Requirements

16.  This source shall comply with all applicable provisions of Chapter 403, Florida Statutes and
Chapters 17-2 and 17-4, Florida Administrative Code.

17. This source shall comply with all requirements of 40 CFR 60, Subparts GG and Db and
F.A.C. Rule 17-2.660(2)(a), Standards of Performance for Stationary Gas Turbines and Standards
of Performance for Industrial, Commercial, and Institutional Steam Generating Units.

18.  Issuance of this permit does not relieve the facility owner or operator from compliance with
any applicable federal, state, or local permitting requirements and regulations (F.A.C.
Rule 17-2.210(1)).

19.  This source shall comply with F.A.C. Rule 17-2.700, Stationary Point Source Emission Test
Procedures.

20. Pursuant to F.A.C. Rule 17-2.210(2), Air Operating Permits, the permittee is required to
submit annual reports on the actual operating rates and emissions from this facility. These reports
shall include, but are not limited to the following: sulfur, nitrogen content and lower heating value
of the fuel being fired, fuel usage, hours of operation, air emissions limits, etc. Annual reports shall
be sent to the Department’s Southwest District office.

21. The permittee, for good cause, may request that this construction permit be extended. Such
a request shall be submitted to the Bureau of Air Regulation prior to 60 days before the expiration
of the permit (F.A.C. Rule 17-4.090).
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PERMITTEE; Permit Number: AC 48-206720
Orlando CoGen Limited, L.P. Expiration Date: June 1, 1994

SPECIFIC CONDITIONS:

22.  An application for an operation permit must be submitted to the Central District office at least
90 days prior to the expiration date of this construction permit or within 45 days after completion of
compliance testing, whichever occurs first. To properly apply for an operation permit, the applicant
shall submit the appropriate application form, fee, certification that construction was completed noting
any deviations from the conditions in the construction permit, and compliance test reports as required
by this permit (F.A.C. Rule 17-4.220).

Issued this day
of , 1992

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

Carol M. Browner, Secretary



CONTACT REPORT

DATE: 3-23-92 | ORIGINATOR:  Heather V. Rooney |
CONTACT BY: _X TELEPHONE __ MEETING OTHER: ‘
NAME, TITLE. AND ORGANIZATION

Mr. Preston Lewis :
Florida Department of Environmental Regulation

ADDRESS AND TELEPHONE NUMBER

Mr. Preston Lewis

Florida Department of Environmental Regulation
2600 Blair Stone Rd.

Tallahassee, Florida 32399-2400
(904)488-1344

. CONTACT SUMMARY

Mr. Lewis was contacted to request cooperation in identifying and supplying the following
information: state and local regulations for stationary gas turbines and the basis of those
regulations; general emission test data for stationary gas turbines; and copies of permits for
stationary gas turbines.

Mr. Lewis stated that the state emission regulations for Florida are more stringent than the
Federal regulations. The majority of the turbines are utilized for utility power generation and are
regulated through a BACT review. BACT determinations are decided on a case by case basis for
those turbines over 250,000 Btu/hr. The BACT determinations for Florida have primarily been
combustion controls either with or without wet injection. In addition, many of the determinations
require the facilities to ensure that the necessary space is available for future SCR installation if it is
deemed necessary. The BACT NOx emission limits are 25 ppm for gas and 42 ppm for oil. In
addition a CQO catalyst may be required if CO emission levels exceed 42 ppm. Mr. Lewis stated
that CO levels have been more favorable with dry Low NOx combustor controls than with wet
Low NOx combustor controls.

Mr. Lewis also stated that compliance testing is required shortly after the turbine is
operational and then either once a year or every three years depending on the permitting
requirements. The compliance tests require monitoring of criteria pollutants and air toxics.
Continuous Emission Monitors (CEMs) are required for monitoring NOx and SO2 for the major
sources.

Confirmation Signature and Date
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February 27, 1992

Mr. C. H. Fancy, P.E., Chief
Bureau of Air Regulation
Florida Department of Environmental Regulation

Twin Towers Office Building :
2600 Blair Stone Road R E C E ! V E D
Tallahassee, Florida 32399-2400 ,
MAR 0 2 1992
Subject: Orange County - A.P.
* Orlando CoGen Limited, L.P. Division of Air

Combustion Turbine and Heat Recovery Steam Generatgesources Management
AC 48-206720 and PSD-FL-184

Attention: Bruce Mitchell
Dear Bruce:

This correspondence provides the information requested in the Department’s letter dated January 28,
1992. A discussion of the items is presented in the same order as listed in the January 28th letter. _
1. As described in the introduction to Appendix A, all emission calculations are performed on a

Lotus 1-2-3 spreadsheet. A printout showing all equations was also presented. This printout
was annotated to show the source of all data not calculated. Presented in an updated
Appendix A are example calculations for 20°F condition. Calculations for other temperatures
are the same as shown on the printout. Included in the updated Appendix A are the emission
factors used for POM and formaldehyde. All other emissions were calculated based on the
manufacturer’s specifications. During the review of the spreadsheets, it was noted that the
sulfuric acid mist emission was incorrect. The relevant tables in the report have been updated
to reflect the correct emissions. This change does not affect PSD applicability.

2. Tables 4-5, 4-6, and 4-7 were also generated in Lotus 1-2-3. These tables have been
annotated to include equations as well as the origin of data. The revised tables are enclosed.
It was also noticed that the cost for interest during construction in Table 4-5 included an
additional cost that was not correct. This cost has been corrected and included on the
annotated tables.

The cost to modify the heat recovery steam generator (HRSG) to incorporate space for SCR
has been estimated by the HRSG manufacturer to range from $500,000 to $750,000 which is
higher than the estimate in Table 4-5 of $303,000. The manufacturer’s estimate is higher due
to the need to split the boiler into two sections, move boiler tubes, and add additional
structural steel for support of the steam drums. Also, an additional $500,000 (not accounted
for in Table 4-5) is required to expand the turbine/boiler building. These costs were not
added to the capital costs since the cost analysis contains contingency funds to account for
project-specitic cost differences. Nonetheless, the Department should consider this total cost,

91134C2/2
KBN ENGINEERING AND APPLIED SCIENCES, INC.

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




Mr. C. H. Fancy, P.E., Chief
February 27, 1992

Page 2
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i.e. about $1,000,000 to $1,250,000, in establishing any permit condition that may require the
installation of a duct module for SCR.

The low-NO, combustor in the ABB 11N-EV is currently available and in use in the United
States. There is no separate model number for the combustor. Information on the proposed
machine is attached. The ABB 11N-EV with the low-NO, combustor can achieve lower NO,
emissions than 25 ppmvd corrected to 15 percent oxygen; however, the guaranteed NO,
emission rate is based on 25 ppmvd (corrected).

Information on the ABB dry low-NO, combustor is attached. The information includes:
a. ABB literature on low-NO, combustor.

b. Letter (2/14/92) from ABB describing performance of dry low-NO, combustor.

c. Test results from the Midland Michigan unit.

d. ASME technical paper on the ABB dry low-NO, combustor.

This information clearly indicates that the combustion turbine selected for the project can
achieve NO, emission levels well below 25 ppmvd (corrected to 15 percent oxygen).
However, the guaranteed emission rate is 25 ppmvd (corrected to 15 percent oxygen).

SCR is not currently incorporated into the design of the proposed facility. The cost to
provide this space has been estimated to be from $1,000,000 to $1,250,000. Although SCR
could be installed at a future date if sufficient duct space were left in the HRSG, it does not
appear practical to require such space in light of the actual performance data from ABB.
Based on actual performance data from the Midland, Michigan unit, NO, levels are expected
to be in the 15 ppmvd range (corrected to 15 percent oxygen) for the proposed project. At an
actual emission level of 15 ppmvd, the cost effectiveness of SCR would be approximately
$12,000/ton of NO, removed.

Please call if you have any questions.

Sincerely,

Punaid )b

Kennard F. Kosky, P.E.
President and Principal Engineer

KFK/dmpm

Enclosures

CcC:

John P. Jones, Orlando CoGen Limited, L.P.
Gary Kinsey, Air Products
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February 27, 1992

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

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Subject:  Orange County - A.P.
' Orlando CoGen Limited, L.P.
Combustion Turbine and Heat Recovery Steam Generator
AC 48-206720 and PSD-FL-184 '

Attention; Bruce Mitchell

Dear Bruce:

1. As described in the introduction to Appendix A, all emission calculations are performed on a
Lotus 1-2-3 spreadsheet. A printout showing all equations was also presented. This printout
was annotated to show the source of all data not calculated. Presented in an updated
Appendix A are example calculations for 20°F condition. Calculations for other temperatures
are the same as shown on the printout. Included in the updated Appendix A are the emission
factors used for POM and formaldehyde. All other emissions were calculated based on the
manufacturer’s specifications. During the review of the spreadsheets, it was noted that the
sulfuric acid mist emission was incorrect. The relevant tables in the report have been updated
to reflect the correct emissions. This change does not affect PSD applicability.

2. Tables 4-5, 4-6, and 4-7 were also generated in Lotus 1-2-3. These tables have been
annotated to include equations as well as the origin of data. The revised tables are enclosed.
It was also noticed that the cost for interest during construction in Table 4-5 included an
additional cost that was not correct. This cost has been corrected and included on the
annotated tables.

The cost to modify the heat recovery steam generator (HRSG) to incorporate space for SCR
has been estimated by the HRSG manufacturer to range from $500,000 to $750,000 which is
higher than the estimate in Table 4-5 of $303,000. The manufacturer’s estimate is higher due
to the need to split the boiler into two sections, move boiler tubes, and add additional
structural steel for support of the steam drums. Also, an additional $500,000 (not accounted
for in Table 4-5) is required to expand the turbine/boiler building. These costs were not
added to the capital costs since the cost analysis contains contingency funds to account for
project-specitic cost differences. Nonetheless, the Department should consider this total cost,

91134C2/2 :
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i.e. about $1,000,000 to $1,250,000, in establishing any permit condition that may require the
installation of a duct module for SCR.

3. The low-NO, combustor in the ABB 11N-EV is currently available and in use in the United
States. There is no separate model number for the combustor. Information on the proposed
machine is attached. The ABB 11N-EV with the low-NO, combustor can achieve lower NO,
emissions than 25 ppmvd corrected to 15 percent oxygen; however, the guaranteed NO,
emission rate is based on 25 ppmvd (corrected).

4. Information on the ABB dry low-NO, combustor is attached. The information includes:
a. ABB literature on low-NO, combustor.
b. Letter (2/14/92) from ABB describing performance of dry low-NO, combustor.
c. Test results from the Midland Michigan unit,
d. ASME technical paper on the ABB dry low-NO, combustor.

This information clearly indicates that the combustion turbine selected for the project can
achieve NO, emission levels well below 25 ppmvd (corrected to 15 percent oxygen).
However, the guaranteed emission rate is 25 ppmvd (corrected to 15 percent oxygen).

5. SCR is not currently incorporated into the design of the proposed facility. The cost to
provide this space has been estimated to be from $1,000,000 to $1,250,000. Although SCR
could be installed at a future date if sufficient duct space were left in the HRSG, it does not
appear practical to require such space in light of the actual performance data from ABB.
Based on actual performance data from the Midland, Michigan unit, NO, levels are expected
to be in the 15 ppmvd range (corrected to 15 percent oxygen) for the proposed project. At an
actual emission level of 15 ppmvd, the cost effectiveness of SCR would be approximately
$12,000/ton of NO, removed.

Please call if you have any questions.

Sincerely,

P L)k

Kennard F. Kosky, P.E.
President and Principal Engineer

KFK/dmpm
Enclosures
cc:  John P. Jones, Orlando CoGen Limited, L.P.

Gary Kinsey, Air Products
File (2)
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02/13/92

EMISSION CALCULATIONS AND FACTORS

Emission rates for all regulated and nonregulated pollutants were calculated using both
manufacturer’s data and EPA emission factors. The design information and emissions data are
presented in Tables A-1 through A-5. These tables were generated using a computerized
spreadsheet (i.e., Lotus 1-2-3). Tables A-1 through A-5 have been annotated to show the
columns (i.e., A ,B, C, and D) and rows (i.e., 1,2, 3, ..... ) in the spreadsheet. Following these
tables is a printout of all the calculations made in the spreadsheet, along with the basis for the
calculation. The calculations, as well as text comments, are listed alphanumerically in ascending
order. For example, in Table A-1, column B, row 12 is listed as A:B12 on the calculation page,
and the data input is 10,690: As noted, these data were provided by ABB. A copy of the

relevant EPA emission factors also is included in this appendix.



91134C2/APPA

02/13/92
Table A-1. Design Information and Stack Parameters for Orlando CoGen Limited, L.P.
Cogeneration Project
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F - B 59°F - C 72°F - D 102°F - E -F
General:
Power (kW) 87,360.0 78,830.0 75,690.0 68,350.0 NA
Heat Rate (Btu/kwh) 10,690.0 10,870.0 10,960.0 11,270.0 NA
Heat Input (mmBtu/hr) 933.9 856.9 829.6 7703 122.0
Natural Gas (lb/hr) 44,732.4 41,0443 39,735.7 36,897.3 5,843.8
(cf/hr) 987,186.5 905,795.0 876,915.9 814,275.4 128,964.1
Fuel:
Heat Content - (LHV) 20,877 Btu/lb 20,877 Btu/lb 20,877 Btu/Ib 20,877 Btu/Ib 20,877 Btu/1b
Sulfur 1 gr/100cf 1 gr/100cf - 1 gr/100cf 1 gr/100cf 1 gr/100cf
CT Exhaust: CT Only: CT Only: CT Only: CT Only: CT & DB Exhaust:
Volume Flow (acfm) 1,601,395 1,529,035 1,500,057 1,429,720 675,048
Volume Flow (scfm) 603,523 569,344 555,810 522,778 524,155
Mass Flow (Ib/kr) 2,631,000 2,482,000 2,423,000 2,279,000 2,285,000
Temperature (°F) 941 958 965 984 220
Moisture (% Vol.) 6.10 6.70 7.10 9.30 9.20
Oxygen (% Vol.) 14.40 14.50 14.40 14.20 14.00
Molecular Weight 28.00 28.00 28.00 28.00 28.00
HRSG Stack:
Volume Flow (acfm) 811,556 754,813 726,343 675,048
Temperature (°F) 250 240 230 220
Diameter (ft) 15.7 15.7 15.7 15.7
Velocity (ft/sec) 69.90 65.01 62.56 58.14

Note: CT and duct burner will fire natural gas 6n1y.
Duct burner maximum firing will be 450,000 MM Btu/year; i.e., 4,500 hours at 100 MM Btu/hr.
Duct burner operation is planned when ambient temperature is greater than 59°F.
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Table A-2. Maximum Criteria Pollutant Emissions for Orlando CoGen Limited, L.P.
Cogeneration Project

91134C2/APPA
02/13/92

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F - B S9°F - C T2°F-D 102°F - E -F
Particulate:
Basis Manufacturer Manufacturer Manufacturer Manufacturer 0.01 Ib/MMBtu
Ib/hr 11.00 9.00 9.00 9.00 1.22
TPY 48.18 39.42 39.42 3942 225
Sulfur Dioxide:
Basis 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf
Ib/hr 2.82 2.59 2.51 233 0.37
TPY 1235 11.34 10.97 10.19 0.68
Nitrogen Oxides:
Basis 25 ppm* 25 ppm® 25 ppm* 25 ppm* 0.1 Ib/MMBtu
Ib/hr 95.7 86.4 84.6 755 12.20
TPY 419.2 378.4 370.6 330.5 22.50
ppm 25.0 250 25.0 25.0
Carbon Monoxide:
Basis 10 ppm® 10 ppm*® 10 ppm® 10 ppm® 0.1 Ib/MMBtu
Ib/hr 233 21.0 20.6 18.4 12.20
TPY 102.06 92.12 190.23 80.47 22.50
ppm 10.0 10.0 10.0 10.0
VOCs:
Basis 3 ppm® 3 ppm® 3 ppm® 3 ppm® 0.03 Ib/MMBtu
Ib/hr 3.18 2.98 2.89 2.66 3.66
TPY 139 130 127 11.6 6.75
ppm 3.0 3.0 3.0 3.0
Lead:
Basis
Ib/hr NA NA NA NA NA
TPY NA NA NA NA NA

* Corrected to 15% O, dry conditions.

® Corrected to dry conditions.

Note: Annual emission for CT when firing natural gas based on 8,760 hrs/yr. Annual emissions for duct burner based
on 450,000 MM Btu/year operation; i.e., 4,500 hours at 100 MM Btu/hr. Duct burner operation planned when
ambient temperature is greater than 59°F.
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Table A-3. Maximum Other Regulated Pollutant Emissions for Orlando CoGen Limited, L.P..
Cogeneration Project

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

A 20°F - B 59°F - C 72°F - D 102°F - E -F
As (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Be (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Hg (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
F (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
H,SO, (Ib/hr) 2.16x10™ 1.98x10* 1.92x10* 1.78x10* 2.82x10?
(TPY) 9.45x10! 8.67x10! 8.40x10 7.80x10" 0.01
0.05

Sources: EPA, 1988; EPA, 1980.
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Table A-4. Maximum Non-Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.
Cogeneration Project
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F - B 59°F - C 72°F - D 102°F - E -F

Manganese (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Nickel (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Cadmium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Chromium (Ib/hr) NEG. NEG. - NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Copper (Ib/hr) | NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Vanadium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Selenium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. 'NEG. NEG. NEG.
POM (Ib/hr) 1.04x103 9.56x10* 9.25x10% 8.59x10* 1.36x10*
(TPY) 4.56x10° 4.19x10° 4.05x10° 3.76x10° 2.51x10*
Formaldehyde (Ib/hr) 8.25x10 7.57x10* 7.33x10? 6.80x10 1.08x10

(TPY) 3.61x10™ 3.31x10" 3.21x10" 2.98x10™* 1.99x10*
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91134C2/APPA/A-1.CAL
02/13/92

: [W22] °'Table A-1. Design Informatfon and Stack Parameters for Orlando CoGen Limited, L.P.
: W6l 1
: [wWez] Cogeneration Project
: [W6] (Gl+1)
: [W22] \_
: [W16] \_
: [W16] \_
: W16] \_
: [Wle] \_
: [W16] \_
: [W6] (G2+1)
4: [W6] (G3+1)
: [We2] ~Data
: [W16] "Gas Turbine
: [W16] "Gas Turbine
: [W16] "Gas Turbine
: [W16] "Gas Turbine
: [W16] "Buct Burner
: [W6] (G4+1)
: [W16] "Natural Gas
: [W16] "Natural Gas
: [W16] "Natural Gas
: [W16] "Natural Gas
: [W16] "Natural Gas
: [W6] (G5+1)
: [W16] "200F - B
. [W16] "59oF - C
: [W16] “720F - D
: [W16] "1020F - E
: [W16] "90oF - F
: [W6] (G6+1)
: W22] \_
¢ [W16] \_
: W16] \_
: [W16] \_
: [W16] \_
: [M16] \_
: [W6] (G7+1)
: [W6] (G8+1)
: [W22] “General:
: [W6] (G9+1)
: [W22] ’Power (kW)
c(,1) IW16] 87360 . . . . . . . .. e e e e e e e
¢ (,1) [W16] 78830
: (,1) [W16] 75690
: (,1) [W16] 68350
: (,1) [W16] "NA
: [W6] (G10+1)
: [W22] ’Heat Rate (Btu/kwh)
:(,1) [W16] 10690 . . . . . . . .. e e e e e e e
: (,1) [W16] 10870 )
: (,1) [W16] 10960
: (,1) [W16] 11270
s (,1) [W16] "NA
: [W6] (Gl1+1)
: [W22] 'Heat Input (mmBtu/hr)
: (,1) [W16] (B11*B12/1000000) . . . . . . . . . . « « . ..
: (,1) [wW16] (C11*C12/1000000)
: (,1) [W16] (D11%*D12/1000000)
: (,1) [W16] (E11*E12/1000000)
s (L,1) W16 122 . . . . . e e e e e e e e e e
: [W6] (G12+1)
: [W22] ’Natural Gas (1b/hr)
: (,1) [W16] (B13/0.020877) . . . . . .« . ¢ o v o u e
: (,1) [W16] (C13/0.020877)
: (,1) [W16] (D13/0.020877)
: (,1) [W16] (E13/0.020877)

.............. Power * Heat Rate

............... Maximum Proposed

Heat Input + Heat Content



:F14:
:Gl14:
:A15:
:B15:
: (,1) [W16] (C13/946%10~6)

: (,1) [W16] (D13/946*10%6)

¢ (,1) W16] (E13/946*1076)

: (,1) [W16] (F13/946*10%6)

: [W6] (Gl4+1)

: [W6] (G15+1)

: [W22] AFuel:

: (W6] (GI6+1)

: [W22] 'Heat Content - (LHV)

: (,1) [W16] “20,877 Btu/lb . . . . i i e e e e e e e e e e e e e e e e e e e e e Fuel Specification
: (,1) [W16] "20,877 Btu/1b

: (,1) [W16] "20,877 Btu/1b

: (,1) [W16] "20,877 Btu/1b

: (,1) [W16] "20,877 Btu/1b

: (W61 (G17+1)

. [W22] ’Sulfur

: (,1) W16] "1 gr/100cf . . . . . . . . . L L. .. e o e Maximum Sulfur Content in Natural Gas
: (,1) [W16] "1 gr/100cf

: (,1) [W161 "1 gr/100cf

. (,1) [W16] "1 gr/100cf

: (,1) [W16] "1 gr/100cf

: [W6] (G18+1)

: [W6] (G19+1)

: [W22] ACT Exhaust:

: (,1) [W16] "CT Only:

: (,1) [W16] "CT Only:

. (,1) [W16] "CT Only:

: (,1) [W16] "CT Only:

¢ (,1) [W16] "CT & DB Exhaust:

: [W6] (G20+1)

: [W22] ’'Volume Flow (acfm) .

: (,0) [W16] (B24*1545*(460+B25)/(B28*2116.8%60)) . .« . . ¢ ¢ ¢ v i i e e e e e e e e e e e See Note A
: (,0) [W1e] (C24*1545*(460+L25)/(C28*2116.8*60))
: (,0) [W16] (D24*1545*(460+D25)/(D28*2116.8%60))
: (,0) [W16] (E24*1545*(460+E25)/(E28*2116.8*60))
: (,0) [W16] (F24*1545*(460+F25)/(F28*2116.8*60))
: [W6] (G21+1)

: [W22] ’Volume Flow (scfm)

: (,0) [W16] (B24*1545*(460+68)/(B28*2116.8%60))
: (,0) [W16] (C24*1545*%(460+68)/(£28*2116.8%60))
: (,0) [W16] (D24*1545*%(460+68)/(D28*2116.8%60))
: (,0) [W16] (E24*1545*(460+68)/(E28*2116.8%60))
: (,0) [W16] (F24*1545*(460+68)/(F28*2116.8%60))
: [W6] (G22+1)

: [W22] ‘Mass Flow (1b/hr)

: (,0) DWL6] 2631000 . . . . . . i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (,0) [Wle] 2482000

: (,0) [W1e] 2423000

: (,0) [W1e] 2279000

: (,0) [wWle] 2285000

: [W6] (G23+1)

: [W22] ’Temperature (oF) i

0 (L0) IWIBY 941 . . . L L L e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (,0) {wWle] 958

: (,0) [W1l6] 965

: (,0) [W16] 984

(,0) DWLBY 220 . . . . . L e e e e e e e e e e e e e e e e e e e e e e e e e From Air Products
: [W6] (G24+1)

: [W22] ’Moisture (¥ Vol.)

: (F2) IWL6E] 6.1 . . . o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (F2) [W16] 6.7

: (F2) [Wie] 7.1

:- (F2) [Wi6] 9.3

CO@rroOPrProOoOMmMMOoON
— e e e e b b
oo ~N~NOUBUBTUTUTO

91134C2/APPA/A-1.CAL

02/13/92
(,1) [W16] (F13/0.020877)
W6l (G13+1)
wez] ’ (cf/hr)
(,1) [W16] (B13/946*10%6) . . . . . . v v v v v v . . R IR Heat Input + Heat Content

........................ See Note A
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:G39:
:A40:
:6G40:
1Adl:
:G41:

: (F2) [W16] 9.2

: [We] (G25+1)

: [W22] ’'Oxygen (% Vol.)
: (F2) [W16] 14.
: (F2) [wWi16] 14.
. (F2) [W16] 14.
: (F2) [W16] 14.
: (F2) [W16] 14
: [W6] (G26+1)

: [W22] ’Molecular Weight

: (F2) [Wi6) 28 . . . . . . . .. ..

: (F2) [W16]) 28

: (F2) [W16] 28

: (F2) [W16] 28

: (F2) [W16] 28

. [W6] (G27+1)

: [W6] (G28+1)

: [W6] (G29+1)

: [W22] ~HRSG Stack:

: [W6] (G30+1)

: [W22] ’Volume Flow (acfm)

: (,0) [W16] (B22*(B33+460)/(B25+460))

¢ (,0) [W16] (C22*(C33+460)/(C25+460))

: (,0) [W16] (D22*(D33+460)/(D25+460))

: (,0) [W16] (F22*(F33+460)/(F25+460))
: [W6] (G31+1)

: [W22] ’Temperature (ofF)

: (,0) [W16] 250 . . . . . . . . . ..

: (,0) [W16] 240

. (,0) [wW16] 230

: (,0) [W16] 220

: [W6] (G32+1)

: [W22] ’Diameter (ft)

: (FO) [W16] 15.7 . . . . . . . . ..
: (FO) [W16] 15.7

. (FO) [w16] 15.7

: (FO) [wie] 15.7

. [W6] (G33+1)

: [W22] ’Velocity (ft/sec)

. (F2) [W16] (B32/60/(B3472*3.14159/4))
: (F2) [W16] (C32/60/(C3472*3.14159/4))
: (F2) [W16] (D32/60/(D347~2*3.14159/4))
. (F2) [W16] (F32/60/(F34722*3.14159/4))
. [W6] (G34+1)

: [W6] (G35+1)

:A37:
:B37:
:C37:
:037:
:E37:
:F37:
1637
:G38:
:A39:

NSOV

wa2] \_
W16] \_
(W16] \_
(W16] \_
[v16] \_
(W16] \_
W6] (G36+1)
W6] (637+1)

91134C2/APPA/A-1.CAL
-02/27/92

........................... From ABB & KBN

..................... Adjustment for Temperature

......................... From Air Products

......................... From Air Products

........................ Volume Flow < Area

[W22] ’'Note: CT will fire natural gas only.

[W6] (G38+1)

w22] Duct burner will use 450,000 MM Btu/year; i.e., 4,500 hours at 100 MM Btu/hr.

[W6] (G39+1)

w2z Duct burner will only be operated when ambient temperature is greater than 72oF.

[W6] (G40+1)



:A47:
1G47:
:A48:
:G48:
:A49:
:B49:
:C49:
:D49:
:E49:
:F49: _
: [W6] (G48+1)

: [W6] (G49+1)

: [W22] ~Pollutant

: [W16] "Gas Turbine
: [W16] "Gas Turbine
: [W16] "Gas Turbine
: [W16] "“Gas Turbine

91134C2/APPA/A-2.CAL
02/13/92

(W22] 'Table A~2. Maximum Criteria Pollutant Emissions for Orlando CoGen Limited, L.P.

[w6] 47

[w22] °* Cogeneration Project
[(W6] (G47+1)

(W22l \_

(W16] \_

(W16] \_

(W16] \_

(W16] \_

(W16] \

[(W16] "Duct Burner

: [W6] (G50+1)

: [W16] "Natural Gas
: [W16] "Natural Gas
: [W16] “Natural Gas
: [W16] “Natural Gas
: [W16] "Natural Gas
: [W6] (G51+1)

: [We2] ~A
: [W16) “200F - B
: [W16] “59oF - C

: [W16] "720F - D

¢ [W16] "1020F - E

: [W16] "90oF - F

: [W6] (G52+1)

: (W21 \_

¢ (W16] \_

: [W16] \_

: (W16] \_

: (W16] \_

: [(W16] \_

: [W6] (G53+1)

: [W6] (G54+1)

: [W22] ’Particulate:

: [W6] (G55+1)

: [W22] ' Basis

: (,1) [W16] "Manufacturer
: (,1) [W16] "Manufacturer
: (,1) [W16] "Manufacturer
: (,1) [W16] "Manufacturer
: (,1) [W16] "0.01 1b/MMBtu
: [W6] (G56+1)

: w221 * 1b/hr

D (F2) W16] 11 . . . . o e e e e e e e e e e e e e e e e
: (F2) [W16] 9

: (F2) [W16] 9

: (F2) (wW16] 9

: (F2) [W16] ($F$13*0.01)
: [W6] (G57+1)

o [W22] ' TPY

: (F2) [W16] (B58%*8760/2000) . . . . . . . . .+ « . . o 4 ..
: (F2) [W16] (C58*8760/2000)
: (F2) [W16] (D58*8760/2000)
: (F2) (W16] (ES58*8760/2000)

: (F2) [W16] (F58*3688.5/2000) . Emissions * 3,688.5 hr/yr (4,500 hrs @ 100x10° + 122 x 10°) + 2,000 1b/ton
: [W6] (G58+1)
. [W6] (G59+1)
: [W22] 'Sulfur Dioxide:
: [W6] (G60+1)
:A62:

[W22] * Basis

................. From ABB

Emissions * 8,760 hours/year + 2,000 1b/ton
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: (,1) W16] "1 gr/100 cf

: (,1) [W16] "1 gr/100 cf

: (,1) [W16] "1 gr/100 cf

: (,1) [W16] "1 gr/100 cf

¢ (,1) [W16] "1 gr/100 cf

: [W6] (G6l1+1)

: [W22] * 1b/hr

: (F2) [W16] (B15*1/7000%2/100) . . . . . . . Fuel Used (CF/HR) * Sulfur Content * 2 1b SO,/1b S * 1/100 CF
: (F2) [W16] (C15*1/7000%2/100)

: (F2) [W16] (D15*1/7000*2/100)

: (F2) [W16] (E15*1/7000%2/100) -

: (F2) [W16] (F15*1/7000*2/100)

: [W6] (G62+1)

: [W22] ' TPY

: (F2) [W16] (B63*8760/2000)

: (F2) [W16] (C63*8760/2000)

: (F2) [W16] (D63*8760/2000)

: (F2) [W16] (E63*8760/2000)

: (F2) [W16] (F63*3688.5/2000)

: [W6] (G63+1)

: [W6] (G64+1)

: [W22] ’Nitrogen Oxides:

: [W6] (G65+1)

. [W22] ' Basis

: (,1) [Wi6] “25 ppm*

: (,1) [W16] "25 ppm*

: (,1) [W16] "25 ppm*

: (,1) [W16] "25 ppm*

: (,1) [W16] "0.1 1b/MMBtu

¢ [W6] (G66+1)

: [W22] * 1b/hr

: (,1) [W16] (B70/5.9*(20.9*(1-B26/100)-B27)*B22*2116.8*46*60/(1545*(460+B25)*1000000)) . . . . See Note B
: (,1) [W16] (C70/5.9*%(20.9*(1-C26/100)-C27)*C22*2116.8*46*60/(1545*(460+C25)*1000000))
: (,1) [W16] (D70/5.9*(20.9%(1-D26/100)-D27)*D22*2116.8*46*60/(1545*(460+D25)*1000000))
: (,1) [W16] (E70/5.9*(20.9*(1-E26/100)-E27)*E22%2116.8*46*60/(1545*(460+E25)*1000000))
: (F2) [W16] ($F$13*0.1) . . . . . . . . . . . . . .. e e e e e e e e e e Heat Input * Emission Factor
. [W6] (G67+1)

: [W22] ' TPY

: (F1) [W16] (B68*8760/2000)

: (F1) [W16] (C68*8760/2000)

: (F1) [W16] (D68*8760/2000)

¢ (F1) [W16) (E68*8760/2000)

: (F2) [W16] (F68%*3688.5/2000)

: [W6] (G68+1)

: [W22] ' ppm

2 (L1) DWLB] 25 . L i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (,1) [W16] 25

: (,1) [W16] 25

: (,1) [Wi6] 25

: [W6] (G69+1)

: [W6] (G70+1)

: [W22] ’Carbon Monoxide:

: [W6] (G71+1)

: [W22] ' Basis

: (,1) (W16] "10 ppm+

: (,1) [W16] "10 ppm+

: (,1) [W16] "10 ppm+

: (,1) [W16] “10 ppm+

: (,1) W16} *0.2 1b/MMBtu

: [W6] (G72+1)

: [W22] ' 1b/hr

: (,1) [W16] (B76/5.9%(20.9%(1-B26/100)-B27)*B22*2116.8*28*60/(1545*(460+B25)*1000000)) . . . . See Note C
: (,1) [W16] (C76/5.9*(20.9*(1-C26/100)-C27)*C22*2116.8%28*60/(1545*(460+C25)*1000000))
: (,1) [W16] (D76/5.9*(20.9*(1-D26/100)-D27)*D22*2116.8%28*60/(1545*(460+D25)*1000000))
. (,1) [W16] (E76/5.9*(20.9%(1-E26/100)-E27)*E22*2116.8*28*60/(1545*(460+E25)*1000000))
: (F2) [W16] ($F$13%0.2) . . . . . . . . e e e e e e e e e Heat Input * Emission Factor
: [W6] (G73+1)
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: w221 * TPY

: (F2) [W16] (B74*8760/2000)

: (F2) [W16] (C74*8760/2000)

: (F2) [W16] (D74*8760/2000)

: (F2) [W16] (E74*8760/2000)

: (F2) [W16] (F74*3688.5/2000)

: [W6] (G74+1)

: [W22] ° ppm

¢ (,1) [W16] 10

: (,1) [W16] 10

: (,1) [wW16] 10

: (,1) [wW16] 10

: [W6] (G75+1)

: [W6] (G76+1)

: [W22] 'vOC’s:

: [W6] (G77+1)

: [W22] ' Basis

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] “0.03 1b/MMBtu

: [W6] (G78+1)

: [W22] * 1b/hr .
: (F2) [W16] (B82*(1-B26/100)*B22*2116.8*12*60/(1545*(460+B25)*1000000)) . . .
: (F2) [W16] (C82*(1-C26/100)*C22*2116.8*12*60/(1545*(460+C25)*1000000))
: (F2) [W16] (D82*(1-D26/100)*D22*2116.8*12*60/(1545* (460+025)*1000000))
: (F2) [W16] (EB2*(1-E26/100)*E22*2116.8*12*%60/(1545%(460+E25)*1000000))
: (F2) IW16] (SF$13*0.03) . . . . . o i e i e e e e e e e e e e e e e e e
: [We] (G79+1)

. [W22) ° TPY

: (,1) [wW16] (B80*8760/2000)

: (,1) [W16] (C80*8760/2000)

: (,1) [W16] (D80*8760/2000)

: (,1) [W16] (E80*8760/2000)

+ (F2) [W16] (F80*3688.5/2000)

: [W6] (G80+1)

: (W22] * ppm

: (,1) (W16} 3

: (,1) [W16) 3

: (,1) [W16] 3

: (,1) [W16] 3

: [W6] (GB81+1)

: [W6e] (G82+1)

: [W22) ’Lead:

: [W6] (G83+1)

: [W22] ' Basis

: [W6] (GB4+1)

: w221 ' 1b/hr

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

: {S2) [W16] “NA

: (S2) [Wi16] "NA

: [W6] (GB5+1)

: W22 ' TPY

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] “NA

1 (S2) [W16] "NA

: (S2) [W16] “"NA

: [W6] (G86+1)

: W22l \_

: (W16] \_

: W16 \J

: (W16] \_

:E88:

W16] \_

91134C2/APPA/A-2.CAL
02/13/92

......... See Note C

Emission Factor * Heat Input
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:F88:
:GB8:
:G89:
:A90:
:G90:
:A91:
:G91:
:A92:
:G92:
:A93:
:G93:
:A94:
1G94

91134C2/APPA/A-2.CAL
02/27/92

Wi6] \_

‘W6] (GB7+1)

[We] (G88+1)

[W22] '* corrected to 15% 02 dry conditions

[W6] (G89+1)

[W22] '+ corrected to dry conditions

[W6] (G90+1)

[W22] ’Note: Annual emission for CT when firning natural gas based on 8,760 hrs/yr. Annual emissions for
we] (G91+1)

wa2] °’ duct burner based on 450,000 MM Btu/year operation; i.e., 4,500 hours at 100 MM Btu/hr.
W6l (G92+1)
w22] °’ Duct burner will only be operated when ambient temperature is greater than 720oF.

W6l (G93+1)



: [W22] ’Table A-3.
: [We] 96

. [wez2] !

: [W6] (G96+1)

: [W22] \_

: (W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: W16 \_
: [W6] (G97+1)
: [W6] (G98+1)

. [W22]
. [W16]
: [W16]
: [W16]
. [W16]
. [W16]
: [W6] (G99+1)
: [wie]
: [Wie)
: [Wie]
: [W16]
: [W16)]
. [W6] (G100+1)
: [W22]
: [Wie)
: [W16]
. [W16]
. [W16]
: [W16]
: [W6] (G101+1)
: [W22]
: [Wl6)
. [W16]
: [W16]
: [W16]
: [W16] \_
: [W6] (G102+1)
: [W6] (Gl03+1)
: [W22)
: [W16]
: [W16]
: [W16]
: [W16]
: [W16]
: [W6] (G104+1)
: W22
: [Wle]
: [W16]
: [W16]
: [wW16]
: [W16]
: [W6] (Gl05+1)
: [W6] (G106+1)
: W22]
. [W16]
. [W16]
: [W16]
: [W16]
: [W16]
: [W6] (G107+1)
. [W22]

: [W16]

: [W16]

: [W16]

: [W16]

APollutant

"Gas Turbine
"Gas Turbine
"Gas Turbine
“Gas Turbine
"Duct Burner

"Natural Gas
“Natural Gas
“Natural Gas
“Natural Gas
“Natural Gas

~A
"200F - B
"590F - C
"720F - D
"1020F - E
"900F - F

A
.
-
A
-
\

' As (lb/hr
"NEG.
"NEG.
“NEG.
"NEG.
"NEG.

' (TPY)
"NEG.
"NEG.
"NEG.
"NEG.
"NEG.

' Be (1b/hr
“NEG.
"NEG.
"NEG.
"NEG.
“NEG.

. (TPY)
"NEG.
“NEG.
"NEG.
“NEG.

91134C2/APPA/A-3.CAL

Maximum Other Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.

Cogeneration Project

)

)

02/13/92



: [W16] "NEG.

: [W6] (G108+1)

: [W6] (G109+1)

: [W22] * Hg (1b/hr)

: [W16] “NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16]1 "NEG.

: [W6] (G110+1)

: [Wez] (TPY)

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (Gl11+1)

: [W6] (Gii2+1)

: W22 * F (1b/hr)

: [W16] “NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G113+1)

: [Weay (TPY)

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [(W6] (Gl14+1)

: [W6] (G115+1)

: [W22] * H2s04 (1b/hr)

. (S2) [W16] (B63*0.05*3.06/2) . . . . . . . . . . . ..
: (S2) [W16] (C63*0.05*3.06/2)
: (S2) [wW16] (D63*0.05*3.06/2)
: (S2) [W16] (E63*0.05*3.06/2)
: (S2) [W16] (F63*0.05*3.06/2)
: [(W6] (G116+1)

: [wezl (TPY)

: (S2) [wi16] (B117*8760/2000)
: (S2) [W16] (C117*8760/2000)
: (S2) [W16] (D117*8760/2000)
: (S2) [W16] (E117*8760/2000)
: (F2) [W16] (F117*3688.5/2000)
: [W6] (Gl17+1)

: {W6] (G118+1)

: W22y \_

: [W16] \_

: W16 \_

: W16) \_

: [W16] \_

: (W16 \_

: [W6] (G119+1)

: [(W6] (G120+1)

: (W22] ’Sources: EPA, 1988; £PA, 13980
: [W6] (G121+1)

91134C2/APPA/A-3.CAL
02/13/92

50, Emission * 0.05 (%H,50, Formed) * Mu,oeoe/MWoc,
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:A125:
:G125:
:Al126:
:G126:
:Al127:
:B127:
:Cl127:
:D127:
:E127:
:F127:
:G127:
:G128:
:Al129:
:B129:
:C129:
:D0129:
:E129:
:F129:
:G129:
:B130:
:C130:
:0130:
:E130:
:F130:
:G130:
:Al31:
:B131:
:C131:
:D131:
:E131:
:F131:
:G131:
:Al32:
:B132:
:Cl32:
:D132:
:E132:
:F132:
:G132:
:G133:
:Al34:
:B134:
:C134:
:D134:
:E134:
:F134:
:G134:
:A135:
:B135:
:C135:
:D135:
:E135:
:F135:
:G135:
:G136:
:Al137:
:B137:
:C137:
:D137:
:E137:
:F137:
:G137:
:A138:
:B138:
:C138:
:D138:
:£138:

91134C2/APPA/A-4.CAL
02/13/92 .

[W22] *Table A-4. Maximum Non-Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.

[(we] 125

[w22] ' Cogeneration Project
[W6] (Gl25+1)
wa2z] \_

(W16] \_

(W16] \_

(W16] \_

(Wi6] \_

(Wi6] \_

[(wW6] (Gl26+1)

[(W6] (Gl27+1)
[wW22] ~Pollutant
[W16] "Gas Turbine
[(W16] "Gas Turbine
[W16] "Gas Turbine
[W16] "“Gas Turbine
[W16] "Duct Burner
[W6] (G128+1)
[W16] “Natural Gas
[W16] "“Natural Gas
[W16] "Natural Gas
[W16] "Natural Gas
[W16] "Natural Gas
[w6] (Gl29+1)
w22] ~A

[W16] "20oF - B
[(W16] "“59oF - C
[wW16] "“720F - D
[(W16] "1020F - E
[(W16] "90oF - F
[(W6] (G130+1)
wW22] \_

(W16) \_

wW16] \_

wW16] \_

(W16] \_

(W16] \_

[W6] (G131+1)

[(wW6] (G132+1)
[(W22] * Manganese (1b/hr)
[W16] "NEG.

[(W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W6] (G133+1)
wezz2] * (TPY)
[W16] "NEG.

[W16] "NEG.

[W16] “NEG.

[(W16] "NEG.

[W16] "NEG.

W6] (G134+1)

[W6] (G135+1)
w22] °* Nickel (1b/hr)
[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[(W16] "NEG.

[W16] "NEG.

W6] (G136+1)
[w22] ’ (TPY)
[(W16] "NEG.

[(W16] "NEG.

[(W16] "NEG.

[W16] "NEG.



91134C2/APPA/A-4 .CAL
02/13/92

:F138: [W16] "NEG.
:G138: [W6] (G137+1)
:G139: [W6] (G138+1)
:A140: [W22] * Cadmium (1b/hr)
:B140: [W16] "NEG.
:C140: [W16] "NEG.
:D140: [W16] "NEG.
:E140: [W16] "NEG.
:F140: [W16] "NEG.
:G140: [W6] (G139+1)
:Al41: [wW22] ° (TPY)
:B141: [W16] “NEG.
:C141: [W16] “NEG.
:D141: [W16] "NEG.
:E141: [W16] "NEG.
:F141: [W16] "NEG.
:G141: [W6] (G140+1)
:G142: [W6] (Gl41+1)
:A143: [W22] ° Chromium (1b/hr)
:B143: [W16] "NEG.
:C143: [W16] "“NEG.
:D143: [W16] "NEG.
:E143: [W16] “NEG.
:F143: [W16] "NEG.
:G143: [W6] (Gl42+1)
:Al44: [W22] ° (TPY)
:B144: [W16] "NEG.
:C144: [W16] "NEG.
:D144: [W16] “NEG.
:E144: [W16] "NEG.
:F144: [W16] "NEG.
:Gl44: [W6] (Gl43+1)

: [W6] (G144+1)
:A146: [W22) * Copper (1b/hr)
:B146: [W16] "NEG.
:C146: [W16] “NEG.
:D146: [W16] "NEG.
:E146: [W16] “NEG.
:F146: [W16] "NEG.
:G146: [W6] (G145+1)
:Al147: [wW22] ° (TPY)
:B147: [W16] "NEG.
:C147: [W16] "“NEG.
:D147: [W16] "NEG.
:E147: [W16] “NEG.
:F147: [W16] “NEG.
:G147: [W6] (Gl46+1)
:G148: [W6] (G147+1)
:A149: [W22] °* Vanadium (1b/hr)
:B149: [W16] "NEG.
:C149: [W16] "NEG.
:D149: [W16] “NEG.
:E149: [W16] "NEG.
:F149: [W16] "NEG.
:G149: [W6] (G148+1)
:A150: [wW22] ° (TPY)
:B150: [W16] “NEG.
:C150: [W16] "NEG.
:D150: [W16] "NEG.
:E150: [W16] "NEG.
:F150: [W16] "NEG.
:G150: [W6] (G149+1)
:G151:. [W6] (G150+1)
:A152: [W22] °* Selenium (1b/hr)
:B152: [W16] "NEG.
:C152: [W16] "NEG.
A:D152: [W16] "NEG.
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: [W16] "NEG.

: [W16] "NEG.

: [W6] (G151+1)

. [W221 * (TPY)

: [W16] "NEG.

: [W16] “NEG.

: [W16] "NEG.

: [W16] “NEG.

: [W16] "NEG.

: [W6] (G152+1)

: [W6] (G153+1)

: [W22] * POM (1b/hr)

: (S2) [W16] (B13*0.48%2.324/1000000) . . . . . « o v v v e v et .
: (S2) [W16] (C13*0.48*2.324/1000000)
: (S2) [W16] (D13*0.48*2.324/1000000)
: (S2) [W16] (E13*0.48*2.324/1000000)
: (S2) [W16] (F13*0.48*2.324/1000000)
: [W6] (G154+1)

: [wWe2z] ¢ (TPY)

: (S2) [W16] (B155*8760/2000)
: (S2) [W16] (C155*8760/2000)

: (S2) [W16] (D155*8760/2000)

: (S2) [W16] (E155*8760/2000)

: (S2) [W16] (F155*3688.5/2000)
: [W6] (G155+1)

: [W6] (G156+1)

: [W22] ' Formaldehyde (1b/hr)

: (S2) [W16] (B13*38%2.324/1000000) . . . « « « & 4 v v v e e e e
: (S2) [W16] (C13*38*2.324/1000000)
: (S2) [W16] (D13*38*2.324/1000000)
: (52) [W16] (E13*38*2.324/1000000)

: (52) [W16] (F13*38*2.324/1000000)

: [W6] (G157+1)

: [W22] (TPY)

¢ (S2) [W16] (B158*8760/2000)
: (S2) [W16] (C158*8760/2000)
: (S2) [W16] (D158*8760/2000)
: (S2) [W16] (E158*8760/2000)
: (S2) [W16] (F158*3688.5/2000)
: [W6] (G158+1)

: [W22] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

¢ [W16] \

: [W6] (GI59+1)
: [W6] (G160+1)
: [W6] (G161+1)
: [W6] 165

: [W6] (G165+1)
: [W6] (G166+1)
: [W6] (G167+1)
: [W6] (G168+1)
: [W6] (G169+1)
: [W6] (G170+1)
: [W6] (G171+1)
: [W6] (G172+1)
: [W6] (G173+1)
: [W6] (G174+1)
: [W6] (G175+1)
: [W6] (G176+1)
: W6] (G177+1)
: [W6] (G178+1)
: [W6] (G179+1)
: [W6] (6180+1)
: [W6] (G181+1)

91134C2/APPA/A-4.CAL
02/13/92

From EPA 1988, See Page 4-161

From EPA 1988, See Page 4-156



A:G183:
A:G184:
A:G185:
A:G186:
A:G187:
A:G188:
A:G189:
A:G190:
A:G191:

[W6]
[W6]
[w6]
[W6]
[(W6)
we]
[we]
[W6]
[w6)

(G182+1)
(G183+1)
(G184+1)
(G185+1)
(G186+1)
(G187+1)
(G188+1)
(G189+1)
(G190+1)
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NOTE A

Volume is calculated based on ideal gas law:

PV = mRT/M

where:

HX®”3
!

pressure = 2116.8 1b/ft2
mass flow of gas (1lb/hr)

= universal gas constant = 1545

molecular weight of gas
temperature (K)

NOTE B

NO, is calculated by correcting to 15% O, dry conditions using ideal gas
law and moisture and O, conditions.

Oxygen correction:

Viox (151)

VNOx Dry

%Oz Dry =

Viox Act =

Substituting:

VNox Act =

vNox Dry * 5.9

20.9 - %0, py
Vihox (1szy (20.9 - %03 py) / 5.9
%0z pct / (L - %H0) ; %0; poe = %0z pry (1 - %HZ0)

Vyox pry (1 - %H0)

Vnox 151 (20.9 - %0z py) (1 - %ZH0) / 5.9

= vNox (151) [20.9 - (ZOZ Act / (1 - %HZO))] (1 - %HZO) / 5.9

= VNOx (i5z) [20.9 (]. - %Hzo) - %02) / 5.9

mNox = PVMNOX = vNox (15%) [20.9 (1 - ZHzo) - %Oz) * P * MNOX / (RT * 5.9)

RT

NOTE C

Same as D except only moisture correction is used:

Vo act =

Veo pry (1 - %H30)

meo = PVeo actMco / RT
= PVeo pry (1 - %Hz0) Mo / RT
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ORLANDO COGEN LIMITED
EXAMPLE CALCULATIONS - 20°F CONDITIONS

ROWS listed below correspond to the ROW listed in Table.
Table A-1: (Note: all other data not calculated)
ROW 13--Heat Input (10° Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

87,360.0 x 10,690.9/10% = 933.9 x 10° Btu/hr

ROW 14--Natural Gas (Ib/hr):
Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/Ib)
933.9 x 10° + 20,877 = 44,732.4 Ib/hr

Note: 20,877 is input as 0.020877 since heat input is in 10° Btu, i.e. 933.9

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

933.9 x 10% + 946 = 987,186.5 cf/hr

ROW 21--Volume Flow (acfm) - See Note A:
V = mRT/PM
2,631,000 Ib/hr x 1,545 x (941 + 460°K) + (28 x 2,116.8 Ib/ft®) + 60(min/hr)

= 1,601,395 acfm
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ROW 22--Volume Flow (scfm) - See Note A:
Same as ROW 21 except adjusted for standard temperature of 68°F
2,631,000 1b/hr x 1,545 x (941 + 68°K) + (28 x 2,116.8) + 60
= 603,523 scfm

ROW 32--Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
1,601,395 (acfm) x (250 +460°K) =+ (941 + 460°K)
= 811,556 acfm

ROW 35--Velocity (ft/sec):
Volume Flow (ft}/min) + Area (ft®) + 60 sec/min
811,556 ft3/min + 60 + (15.72 + 4 x 3.14159)

= 69.90 ft/sec

Table A-2:

ROWS 59, 64, 69, 75, 81, 118, 156, and 159--(Except Duct Burner) :
Emissions in tons ber year; example for particulate:
11 Ib/hr x 8,760 hr/yr <+ 2,000 Ib/ton

= 48.18 ton/yr

For Duct Burner the hours per year at full load was used to calculate annual emissions:
450,000 x 10° Btu/year + 122 x 10° Btu/hr

= 3,688.5 hr/yr
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Annual Emissions are therefore:
1.22 1b PM/hr x 3,688.5 hr/yr + 2,000 lb/ton

= 2.25 ton/year

ROW 63--SO, Emissions (Ib/hr):
987,186.5 cf/hr x 1 gr + 7,000 gr/lb x 2 1b SO,/Ib S + 100 cf

= 2.82 Ib/hr

ROW 68--NO, Emissions (Ib/hr) - See Note B:
25 ppm x [20.9 + 5.9 (1 - 6.1/100) - 14.4] x 2,116.8 Ib/ft? x 1,601,395 ft3/min
x 46 (molecular wgt NO,) x 60 min/hr + [1,545 x (941 + 460°K) x 10° (adjust for ppm)]

= 95.7 Ib/hr

ROW 74--CO Emissions (Ib/hr):
Same as NO, except ppm and molecular weight changed; confirmation calculation:
95.7 Ib/hr NO, x 10/25 x 28/46

= 23.3 lb/hr

ROW 80--VOC Emissions (Ib/hr) - See Note C:
3 ppm x (1-6.1/100) x 1,601,395 acfm x 2,116.8 Ib/ft% x 12 (molecular wgt. of carbon)
x 60 min/hr + (1,545 x (941 + 460) x 10%

= 3.18 Ib/hr
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Table A-3:
ROW 117--H,SO, Mist Emissions (Ib/hr):
Based on 5 percent SO, converted to acid mist
2.82 1b SO,/hr x 0.05 x 98 + 64 (or a ratio 3.06/2)

= 2.16 x 107!

Table A-4:
ROW 155--POM Emissions (Ib/hr):
EPA emission factor as noted in printout:
933.9 (MMBtu) x 0.48 pg/J x 2.324 1b/10'2 Btu/pg/J + 10° (to adjust to 102 Btu)

= 1.04 x 10™ Ib/hr

ROW 158--Formaldehyde Emissions (Ib/hr):
EPA emission factor as noted in printout.

Same calculation as ROW 155.



REVISIONS TO TABLE 2-1 AND 3-3

REFLECTING MINOR CHANGES
(i.e., H,SO, AND ANNUAL EMISSIONS)
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Table 2-1. Stack, Operating, and Emission Data for the Proposed Cogeneration Facility

Maximum Emissions
CT/Duct Burner
Parameter . CT Only* CT° Duct Burner® Total

Stack Data (ft

Height 115 115
Diameter 15.7 15.7
Operating Data

Temperature (°F) 250 220
Velocity (ft/sec) 69.9 58.14
Building Data (ft)

Height 76 76
Length 60 60
Width 43 43
Maximum Hourly Emissions (1b/hr) :

SO, 2.82 2.59 0.37 2.96
PM/PM10 11.0 9.0 1.22 10.22
NO, 95.7 86.4 12.2 98.6
CO 233 21.0 12.2 33.2
vOC 3.18 298 3.7 6.7
Sulfuric Acid Mist 0.02 0.02 0.003 0.02

Annual Potential Emissions (TPY)

SO, 12.35 . 11.34 0.68 12.02
PM/PM10 48.18 39.42 2.25 41.67
NO, 419.2 378.4 22.5 400.9
CO 102.1 92.1 22.5 114.6
vOocC 13.9 13.0 6.75 19.75
Sulfuric Acid Mist 0.95 0.87 0.05 0.92

Note:  10° Btu/hr = million British thermal units per hour.

CO = carbon monoxide.
CT = combustion turbine.
°F = degrees Fahrenheit.
ft = feet.
ft/sec = feet per second.
HRSG = heat recovery steam generators,
Ib/hr = pounds per hour.
Neg = negative.
NO, = nitrogen oxides.
O, = oxygen molecule.
PM = particulate matter.
PM10 = particulate matter less than or equal to 10 micrometers.
ppmvd = parts per million by volume dry.

, = sulfur dioxide.
TPY = tons per year.
VOC = volatile organic compound.

Performance based on 20°F with NO, emissions at 25 ppmvd (corrected to 15 percent O,); 8,760 hr/yr
operation,

Performance based on 59°F with NO, emissions of 25 ppmvd (corrected to 15 percent O,), 8,760 hr/yr
operation; stack parameters based on 90°F ambient temperature.

Performance based on 122 x 10° Btu/hr heat input for HRSG; annual emissions based on 4,500 hours per
year operation at an average heat input of 100 x 10° Btu/hr.
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Table 3-3. Maximum Emissions Due To the Orlando CoGen Limited, L.P. Project Compared to the

PSD Significant Emission Rates

Emissions (TPY)

Potential
Emissions From Significant
Proposed Emission PSD
Pollutant Facility Rate Review

Sulfur Dioxide 12.02 40 No
Particulate Matter (TSP) 41.67 25 Yes
Particulate Matter (PM10) 41.67 15 Yes
Nitrogen Dioxide 400.9 40 Yes
Carbon Monoxide 114.6 100 Yes
Volatile Organic Compounds 19.75 40 No
Lead NEG 0.6 No
Sulfuric Acid Mist 0.92 7 No
Total Fluorides NEG 3 No
Total Reduced Sulfur NEG 10 No
Reduced Sulfur Compounds NEG 10 No
Hydrogen Sulfide NEG 10 No
Asbestos NEG 0.007 No
Beryllium NEG 0.0004 No
Mercury NEG 0.1 No
Vinyl Chloride NEG 1 No
Benzene NEG 0 No
Radionuclides NEG 0 No
Inorganic Arsenic NEG 0 No

Note: NEG = Negligible.
TPY

Tons per year.



BACKUP CALCULATIONS FOR TABLES 4-5, 4-6, AND 4-7
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction (SCR) (Page 1 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Direct Capital Costs

SCR Associated Equipment 607,500 Developed from manufacturer
budget quotations®

Ammonia Storage Tank 172,400 Developed from manufacturer
budget quotations®

HRSG Modification 303,000 Developed from manufacturer
budget quotations®

Indirect Capital Costs :

Installation 419,300 20% of SCR associated equipment
and catalyst?

Engineering, Erection Supervision,

Startup, and O&M Training 329,000 10% SCR equipment and catalyst
with contingency, ammonia storage
tank, HRSG costs, installation
labor.©

Project Support 180,900 5% SCR equipment and catalyst
with contingency, ammonia storage
tank, HRSG engineering costs, and
installation labor.f

Ammonia Emergency Prepardness

Program 19,200 Engineering estimate

Liability Insurance 18,100 0.5% SCR equipment and catalyst
with contingency, ammonia storage
tank, HRSG engineering costs and
installation labor.

Interest During Construction 575,000 15% of all direct and indirect
capital costs, including catalyst
costé

Contingency 458,000 20% of all capital costs"

Total Capital Costs 3,096,700 Sum of all capital costs
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction (SCR) (Page 2 of 2)

Cost Component

. Estimated
Cost ($)

Basis for
Cost Estimate

Annualized Capital Costs

Recurring Capital Costs
SCR Catalyst (Materials

and Labor)

Contingency

Total Recurring Capital Costs

Annualized Recurring Capital
Costs

373,700

1,489,200

297,800

1,787,000

718,600

Capital recovery of 10% over 20
years, 11.74% per year'

Developed from manufacturer
budget quotations

20% of recurring capital costs¥

Sum of recurring capital costs

Capital recovery of 10% over 3
years, 40.21% per year'

Note: HRSG = heat recovery steam generators.
SCR = selective catalytic reduction.
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Footnotes for Table 4-5 (Note that all calculations were rounded to nearest 100.)

a. Developed from various vendor data as an algorithim to account for mass flow (Ib/hr)
through HRSG.

The SCR associated cost is made up of 2 factors:

1. Catalyst Housing, vaporizer, and HRSG wash system is $98.7 per 1,000
Ib/hr mass flow at ISO (59°F) conditions.

$98.7 x 2,482 10° Ib/hr = $245,000
2. Control system costs = $362,500
Total is $607,500
b. Arﬁmonia tank size is based on SCR size as follows:
$69.4/1,000 1b mass flow x 2,482 x 10° Ib/hr = $172,400
¢. HRSG modifications based on mass flow at $122.2 per 1,000 b mass flow.
$122.2/10° Ib x 2,482 x 10° Ib/hr = $303,000
d. From EPA OAQPS cost control manual
($607,500 + $1,489,200) x 0.2 = $419,300
e. From EPA OAQPS cost control manual
($607,500 + $172,400 + $1,787,000 + $303,000 + $419,300) x 0.10
= $329,000
f.  Engineering estimate; same as engineering costs except use 0.005.
g. From OAQPS cost control manual and engineering estimate.
0.15 ($607,500 + $172,400 + $303,000 + $419,300 + $329,000 + $180,900
+ $19,200 + $18,100 + $1,787,000) = $575,000
h. From EPA OAQPS cost control manual and engineering estimate
0.20 (607,500 + $172,400 + $303,000 + $419,300 + $329,000 + $180,900
+ $19,200 + $18,100 + $575,000) - (0.25 x 0.15 x $1,787,000)
= $458,000; note that the (0.2 x 0.15 x $1,787,000)

removes -contingency for catalyst.
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OAQPS cost control manual; standard statistical tables for 10% interest over 20 years

- $3,096,700 x 0.1174 = $363,700

Developed from manufacturer data at $0.6/1b mass flow:
$0.6 x 2,482,000 = $1,489,200

Same rationale as h:

0.2 x $1,489,200 = $1,787,000

Manufacturer guarantees of 3 years life or catalyst. Used OAQPS cost control manual
interest of 10 percent over 3 years (40.21 percent per year):

0.4021 x $1,787,000 = $718,600
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR) (Page 1 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Direct Annual Costs

Operating Personnel 20,800 16 hours/week @ $25/hour®

Ammonia 27,900 $300/ton; NH;:NO, = 1:1
volume®

Accident/Emergency Response Plan 8,100 Consultant estimate, 80 hours/year
@ $75/our plus expenses @ 35%
labor®

Inventory Cost 58,300 Capital recovery (11.74 % /year) for
1/3 of catalyst cost

Catalyst Disposal Cost 68,900 Engineering estimate®

Contingency 43,700 . 20% of indirect costs

Energy Costs

Electrical 35,000 80 kWh/hr; $0.05/kWh8

Heat Rate Penalty 172,600 4" back pressure, heat rate
reduction of 0.5%, energy loss at
$0.05/kWhh

MW Loss Penalty 98,700 84 MW lost for 3 days; lost
capacity @ $0.05/kW; cost of
natural gas @ $3/MMBtu
subtracted'

Fuel Escalation Costs 94,400 Real cost increase of fuel i

Contingency 60,400 20% of energy costs; excludes fuel

Total Direct Annual Costs

688,800

escalation®

Sum of all direct annual costs
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR) (Page 2 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Indirect Annual Costs

Overhead 34,200 60% of ammonia and 115% of
O&M labor, and 15% of O&M
labor (OAQPS Cost Control
Manual)!

Property Taxes and Insurance 97,700 2% of total capital costs™

Annualized Capital Costs 373,700 Capital recovery of 10% over 20
years, 11.74% per year (from
Table 4-5)

Recurring Capital Costs 718,600 Capital recovery of 10% over 3
years, 40.21% per year (from
Table 4-5)

Total Indirect Annual Costs 1,214,200 Sum of all indirect annual costs

Total Annual Costs 1,903,000 Total annualized cost®

Note: All calculations rounded off to the nearest $100.

kW = kilowatt.
kWh = kilowatt-hour.
kWh/hr = kilowatt-hour per hour.
MM/Btu =
NH,; = ammonia.
NO, = nitrogen oxides.
O&M =

million British thermal units.

operation and maintenance.



91134C2/APPA/4-6FN
02/27/92

Footnotes for Table 4-6 (note that all calculations were rounded off to nearest 100)

a.

Engineering Estimate:
16 hours/week x 52 weeks/year x $25/hour = $20,800
Delivered cost of ammonia at $300/ton
400.9 TPY NO, x 0.65 (~ 16 ppm removed/25 ppm) x $300 x 17/46
(molecular weight of ammonia to NO,)
= 27,900
80 hours/yr x $75 x 1.35 = $8,100
Required to purchase and store 1/3 of a catalyst for replacement or required.
$1,489,200 x 0.1174 (20 years @ 10 percent) + 3 = $58,300
Estimated as $27.77/1,000 1b mass flow; based on catalyst volume.
$27.77 x 2,482 (1,000 1b mass flow) = $68,900
OAQPS cost control manual background documents
0.2 x ($20,800 + $27,900 + $8,100 + $58,300 + $68,900) = $43,700
80 kWh/hr from SCR manufacturer; $0.05/kWh is cost of estimated energy:
80 kWh/hr x $8,760 hr/yr x $0.08/kWh = $35,000

4" back pressure from SCR manufacturer; 0.8 percent energy loses from general CT
performance curver; 78.83 MW power rating at 150 (59°F) conditions.

78.83 MW x 0.005 x 8,760 hrs/yr x 1,000 kW/mw x $0.05/kWh = $172,600

3 days required to change catalyst or maintenance; saving in gas usage subtracted
84 MW x 3 days x 24 hours x $0.05/kWh x 1,000 mwh - (856.9 x 10° Btu/hr

x 3 days x 24 hours x $3/10° Btu) = $98,700

Escalation of fuel costs over inflation; 3 percent over 20 years; factor calculated as
0.454565; applies to electrical and heat rate costs only:

0.454565 x ($35,000 + $172,600) = $94,400
OAQPS cost control manual background documents
0.2 x ($35,000 + $172,600 x $98,700) = $60,400

0.6 ($27,900 + 1.15 x $20,800) + 0.15 x $20,800 = $34,200
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From OAQPS cost control manual
0.02 x ($3,096,700 + $2,787,000)
Total direct annual costs plus total indirect annual costs:

$688,800 + $1,214,200 = $1,903,000
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Table 4-7. Maximum Potential Emission Differentials TPY With and Without Selective Catalytic

Reduction :
Project With SCR Project Without SCR
Pollutants Primary Secondary* Total CT/DB Difference®
Particulate 24 ¢ 2.06 26 0 26
Sulfur Dioxide 0 22.64 23 0 23
Nitrogen Oxides 141 ¢ 11.32 152 401 (249)
Carbon Monoxide 0 0.68 1 0 1
Volatile Organic 0 0.10 0 0 0
Compounds
Ammonia 64 ¢ 0.00 64 0 64
Total 229 36.81 266 401 (135)
Carbon Dioxide' - 3,535 3,535 - 3,535

Note:  Btu/kWh = British thermal units per kilowatt-hour.
CT = combustion turbine.
DB = duct burner.
MW = megawatt.

% = percent,
SCR = selective catalytic reduction.
TPY = tons per year.

Lost energy of 0.47 MW from heat rate penalty and electrical for 8,760 hours per year operation
(0.5% of 78.83 MW plus 0.080 MW). Assumes Florida Power Corp. baseloaded oil-fired unit would
replace lost energy. EPA emission factors used for 1% sulfur fuel oil and an assumed heat rate of
10,000 Btu/kWh. Emission factors use were (Ib/10° BTU): PM = 0.1; SO, = 1.1; NO, = 0.55, CO
= 0.033 and VOC = 0.005. Example calculation for PM - 0.47 MW x 10,000 BTU /kwh x

1,000 kw/MW x 8,760 hr/yr x 0.1 Ib pm/10° BTU + 2,000 Ib/ton = 2.06 TPY.

Difference = Total with SCR minus project without SCR.

¢ Assume sulfur reacts with ammonia; 11.65 TPY SO, x 132 (MW of ammonia salt) + 64 (MW of SO,).
9 ppm NO, emissions.

10 ppm ammonia slip (ideal gas law at actual flow rate from stack): 726,343 acfm x 60 m/hr x

10 ppm/10° x 2,116.8 Ib/ft* + 1,545 x 17 (molecular weight of NH;) + (460 +230) x 8,760 + 2,000,
Reflects differential emissions due to lost energy efficiency with SCR (i.e., 0.47 MW CO, calculated
based on 85.7% carbon in fuel oil and 18,300 BTU/Ib).
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Gas Turbine and Combined Cycle Power Plants

DRY LOW NOx EMISSIONS

ABB'’s second generation "EV" Burners, proposed to Air Products for the Orlando
Cogeneration Project, when operated on natural gas, require no introduction of steam or
water to maintain low NOx emissions.

ABB guarantees to achieve a Dry Low NOx emission level for the unit proposed,

equipped with the "EV" burner, of 25ppmvd, (15% O, corrected) when operating at base
load on the natural gas fuel specified.

EXPERIENCE

ABB pioneered development of Dry Low NOx combustor technology in 1984. Our first

generation "lean pre-mix" burner achieved 36ppmvd (15% corrected) on a model 13B gas
turbine located in Germany. ‘

Since that time ABB has placed in operation or has on order, nine (9) first generation
"lean pre-mix burners” and twelve (12) second generation "EV burners” (as proposed for
the GT 11N’s for Air Products). The total accumulated operating hours ABB has now
exceeds over 80,000 hours.

The following is a list of installations, type of burner, ( first or second generation)
accumulated operating hours, and measured or anticipated NOx levels.



INSTALLATION

Lauswaard
Lauswaard
Korneburg
Lage Weide 5
Hemweg 7
Pegus 12
Almere
Purmerend

Galileistraat 1
Lunds Energiverk

Pegus
MCV1
Anyang
Anyang
Anyang
Anyang
Anyang
Bandang
Bandang
Bandang
Bandang

(1)

YR

84
87
87
87
88
89
89
88
83
90
90
91
91
91
91
91
91

91
91
91

annular combustor

Gas Turbine and Combined Cycle Power Plants

DRY LOW NO, REFERENCE LIST

LOCATION

Germany
Germany
Austria
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Sweden
Netherlands
Midland
Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

MODEL TYPE BURNER NOx level
13B 1st 36
13B 1st 36
13D 1st 47
11D5 1st 38
13E 1st 38
13E 1st 38

8 1st ‘Y 65
8 1st'®? 69
8 lstt¥? 63
10 2nd 25
9 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
11N 2nd 25
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Gas Turbine and Combined Cycle Power Plants

CONCLUSION

ABB is the most experienced gas turbine generator set manufacturer in the world for
providing Dry Low NOx combustor technology. We have accumulated over 80,000 hours
of operating experience and have obtained the know-how for the requirements needed
to apply this technology. We have installed or on order, 21 units representing
approximately 1600 MW of installed worldwide capacity using Dry Low NOx combustor
technology, and we remain the market leader in this field. The second generation Dry
type "EV" burners proposed to Air Products will provide a low NOx level over operating
~ ranges, the simplest design, the most probable least amount of future maintenancs, and
is backed by a company that has the most experience in this technology.

For more information and technical details, please refer to Part lll, Section 1.1.2.



Gas Turbine and Combined Cycle Power Plants

GT11N WITH DRY LOW NO, EV BURNER

The following photograph shows a GT11N in operation with a second generation dry low
NO, EV burner. This unit is located at the MCV1 (Midland Cogeneration Venture) in

Midland, Michigan. The unit is presently completing tests, which will be completed in the
coming weeks.

Major achievements were made at Midland which include:
- Successful ignition and light-off
- Successful achievement of Dry Low NO, of less than 25 ppmvd at full load
- Demonstrated achievement of part load low NO, levels
- Demonstrated reliability
- Compiletion of work to schedule

ABB will be releasing additional information regarding this unit as it becomes available
in the coming weeks.



NN

r |
BEST AVAILABLE COPY
-

Publisher: ABB Asea Brown Boveri AG, Power Plants Business Segment Editor: Dr. Jutta Thellmann Addresses: Asea Brown Boveri AG, Dept. KWM.,
~ CH-5401 Baden/Switzerland: Asea Brown Boveri AG. Dept. KW/DC, D-6800 Mannheim/West Germany: ABB Atom, $-72104 Vésterds/Sweden;
ABB Stal, $-61220 Finspong/Sweden; ABB Generation, 5-72176 Vasterds/Sweden; EB Power Generation, N-3002 Drammen/Norway

Publication No, CH-KW 204090 E

Less means more:

25 m max. - the magic
number possible with the dry
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-~ Less means more:
25 ppm max. - the magic
number possible with the dry low-
NOXx combustor

The production of nitrogen oxides that accompanies fossil fuel combustion is one of the
key problemsthe powergeneration industry willhavetoresolve if pollutant emissions are
to be reduced. Research into new combustor technologies is currently the most impor-
tant activity in the gas turbine sector that is addressing this problem.

The approach adopted by the
business area PGT (Power Gene-
ration Gas Turbines) at the time
new combustor concepts were
being considered was both logi-
cal and simple: as the nitrogen
oxides are produced during the
combustion process. it wasinthe
combustor that technicalimpro-
vements would have to be intro-
duced to reduce them.

Fadiia

\.}"]

Although a simple deduction, ifs
realization involves a highly
complex technology with limits
imposed by physical and chemi-
cal conditions.

Stoichiometry as
an interference
factor

ProN
~

With conventfional gas turbine
burners, the fuel is injected di- The blue flame shows that less NOx is being produced at the lower
rectly into the flame. The fuel air  flame temperature.

A 2R ER 3
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mixture exhibits a concentration
gradient within which the very
hot stoichiometric mixture is pro-
duced. As the formation of nitro-
gen oxides depends on a high
temperature and a certain resi-
dence time, conventional bur-
ners (i.e. the diffusion type) pro-
duce large amounts of nitrogen
oxide as a matter of course.

In contrast to the oil firing used to
heat private households, gas tur-
bines bring farlarger quantities of
airinto contact with the fuel than
would berequiredfor the theore-
tically necessary stoichiometric
mixture. Combustion begins at
the high stoichiometric flame
temperature of 2000 °C or abo-
ve, and ends at a far lower turbi-
ne inlet temperature. However,
due to the high flame tempera-
ture in the combustor’s primary
zone NOx formation is generally
too high. It is therefore necessary
to drastically reduce the flame
temperature from the beginning.

A paradox shows
the way: cold
flames

There have been many approa-
ches to solving this dilemma.
However, all of them were direc-
ted at reducing the formation of
nitrogen oxides by lowering the
flame temperature.

Fire and water: diffusion flames
with wet control

By injecting water or steam di-
rectly into the flame, it is possible
to lower the temperature and
consequently reduce nitrogen
oxide emissions to values of 25 to

150 ppm. This method is used
widely throughout the world, and
has the desirable byproduct of
generating more power. This is
possible as alarger volume of gas
is forced through the turbine than
in  conventional combustion
without water injection.

Aless desirable "byproduct”is the
drop in efficiency in plants with a
heat recovery facility with steam
turbine (combined cycle power
plants) that results from the poor-
er utilization of injected steam in
the gas turbine.

The "dry” approach

Improved efficiency and a fur-
ther reduction in nitrogen oxide
emissions, particularly for the
combined cycle power plant -
the current No. 1 on the list of
clean plants - was and still is the
driving force behind the deve-
lopment of dry iow-NOx burner
concepts.

This type of burner has special
benefits for plants operated non-
stop. Since their first-time costs
make up only approximately 6 %
of the total running costs over
their lifetime, it pays to invest
more in improving their efficien-
cy. In a combined cycle plant,
efficiencies 1 to 2 % higher than
with wet control are possible with
this method.

PGT developed three concepts
along these lines:

¢ The first-generation lean pre-
mix burner

¢ The ring combustor

¢ The second-generation lean
premix burner

The third-named concept was
based on preliminary work car-

ried oul at the ABB Research
Centfre in Dattwil and subse-
quent joint development for its
application in ABB gas turbines.

Lean Premix Burner

This concept is based on the
simple principle of premixing air
and fuel, with the maximum
amount of excess aqir, before
combustion. The amount of air
used is about twice the theoreti-
calamount required for combu-
stion, thus giving the method its
name ‘lean premix". From the
outset, the flame temperature is
at least 500 °C lower than in the
earlier method. The hot yellow
flame is replaced by a blue fla-
me which is much colder and
produces less NOx.

ABB premiére

Such burners were first deployed
in 1984 on a Type 13 gas turbine.
The father of this low-NOx deve-
lopment, the engineer Hans
Koch, replaced the turbine’s dif-
fusion burner by abundle of lean
premix burners.

One difficulty he had to overco-
me was caused by the premixed
flames exhibiting a much smaller
range of stability than the con-
ventional diffusion flames, where
the stabilizing element was sim-
ply the boundary between the
air and fuel. Small, central diffu-
sion flames were added to try
and achieve better stabilization,
but these caused the pollutant
emissions to increase again.

A second difficulty to be overco-
me involved the machine’s con-
trol with these low-pollutant air
fuel mixtures. The amount of fuel
needed to control the machine
varies widely with the load (inthe
ratio of 1:4). Alean premix burner
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~ Less means more:
25 ppm max. - the magic
number possible with the dry low-
NOx combustor

The production of nitrogen oxides that accompanies fossil fuel combustion is one of the
key problemsthe power generation industry willhave toresolve if pollutant emissions are
to be reduced. Research into new combustor technologies is currently the most impor-
tant activity in the gas turbine sector that is addressing this problem.

The approach adopted by the

business area PGT (Power Gene-

ration Gas Turbines) at the time

~ new combustor concepts were

£ ) being considered was both logi-
cal and simple: .as the nitrogen
oxides are produced during the
combustion process, it wasin the
combustor that technicalimpro-
vements would have to be intro-
duced to reduce them.

Although a simple deduction, its
reclization involves a highly
complex technology with limits
imposed by physicaland chemi-
cal conditions.

Stoichiometry as
an interference
factor

With conventional gas turbine
burners, the fuel is injected di- The blue flame shows that less NOx is being produced at the lower
rectly into the flame. The fuel air  flame temperature.
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mixture exhibits a concentration
gradient within which the very
hot stoichiometric mixture is pro-
duced. As the formation of nitro-
gen oxides depends -on a high
temperature and a certain resi-
dence time, conventional bur-
ners (i.e. the diffusion type) pro-
duce large amounts of nitrogen
oxide as a matter of course.

In-contrast to the oll fiing used to
heat private households, gas tur-
bines bring far larger quantities of
airinto contact with the fuel than
would be required for the theore-
fically necessary stoichiometric
mixture. Combustion begins at
the high stoichiometric flame
temperature of 2000 °C or abo-
ve, and ends at a far lower turbi-
ne inlet temperature. However,
due to the high flame tempera-
ture in the combustor’s primary
zone NOx formation is generally
too high. Itis therefore necessary
to drastically reduce the flame
temperature from the beginning.

A paradox shows
the way: cold
flames

There have been many approa-
ches to solving this dilemma.
However, all of them were direc-
ted atf reducing the formation of
nitrogen oxides by lowering the
flame temperature.

Fire and water: diffusion flames
with wet control

By injecting water or steam di-
rectly into the flame, it is possible
to lower the temperature and
consequently reduce nitrogen
oxide emissions to values of 25 to

4

150 ppm. This method is used
widely throughout the world, and
has the desirable byproduct of
generating more power. This is
possible as alarger volume of gas
isforced through the turbine than
in conventional combustion
without water injection.

Alessdesirable "byproduct”isthe
drop in efficiency in plants with a
heat recovery facility with steam
turbine (combined cycle power
plants) that results from the poor-
er utilization of injected steam in
the gas turbine.

The "dry” approach

Improved efficiency and a fur-
ther reduction in nitrogen oxide
emissions, particularly for the
combined cycle power plant -
the current No. 1 on the list of
clean plants - was and still is the
driving force behind the deve-
lopment of dry low-NOx burner
concepts.

This type of burner has special
benefits for plants operated non-
stop. Since their first-fime costs
make up only approximately 6 %
of the total running costs over
their lifetime, it pays to invest
more in improving their efficien-
cy. In a combined cycle plant,
efficiencies 1 to 2 % higher than
with wet control are possible with
this method.

PGT developed three concepts
along these lines:

» The first-generation lean pre-
mix burner

o The ring combustor

» The second-generation lean
premix burner

The third-named concept was
based on preliminary work car-

ried out at the ABB Research
Centre in Ddaftwil and subse-
quent joint development for its
application in ABB-gas turbines.

Lean Premix Burner

This concept is based on the
simple principle of premixing air
and fuel, with the maximum
amount of excess air, before
combustion. The amount of air
used is about twice the theoreti-
cal amount required for combu-
stion, thus giving the method its
name ‘lean premix‘. From the
outset, the flame temperature is
at least 500 °CHower than in the
earlier method. The hot yellow
flame is replaced by a blue fla-
me which is much colder and
produces less NOx.

ABB premiére

Such burners were first deployed
in 1984 on aType 13 gas turbine,
The father of this low-NOx deve-
lopment, the engineer Hans

Koch, replaced the turbine’s dif-

fusion burner by a bundie of lean
premix burners.

One difficulty he had to overco-
me was caused by the premixed
flames exhibiting a much smailler
range of stability than the con-
ventional diffusion flames, where
the stabilizing element was sim-
ply the boundary between the
air and fuel. Small, central diffu-
sion flames were added to try
and achieve better stabilization,
but these caused the pollutant
emissions to increase again.

A second difficulty to be overco-
me involved the machine’s con-
trol with these low-pollutant air
fuel mixtures. The amount of fuel
needed to control the machine
varies widely with theload (in the
ratio of 1:4). Alean premix burner
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would be extinguished by such
fuel throttling.

The problem was resolved by
supplying fuel to groups of bur-
ners at a time instead of all toge-
ther, and in a particular, rather
ingenious order.

The result of this initial develop-
ment work was a reduction in
NOx valuesto 38 ppm. Anumber
of ABB gas turbines are currently
operating with such combustors,
two of the largest being rated
150 MW.

Complex flames
As the laws of similarity are far more complicated in combustion engineering than in mechanical or

fluids engineering, model experiments do not say enough about how the final product will behave in
operation. Burners and even complete burner groups used for experiments must therefore be full size.

BEST AVAILABLE COPY

The ring combustor

In the second concept a number
of small burners are arranged in a
circle. This arrangement resulted
in a drastic reduction in the size of
the combustor. The first such
combustor was installedin a GT 8
in 1987 and is stilt operating today.

In the ring combustor natural gas.

is injected through very small
nozzles. Although the flames are
of the diffusion type. their small
size enables the NOx emission to
be reduced to 70 ppm. However,
as it became clear that this me-
thod would not lead to a reduc-

tion in NOx values to 25 ppm
max., efforts were redirected to
the development of a second-
generation lean premix burner,

Second-generation lean premix
burner

The development goais were set
clearly in 1987: pollutants were
to be reduced 1o 25 ppm during
gascombustion, with the added
possibility of oil combustion with
injected water.

The second generation has
some genuinely new features:
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1. The torsion body which is cha-
racteristic of blades with aero-
dynamic profiles is replaced
by a cone with tangential air
inlets.

2. The premix flames are no lon-
ger stabilized by central diffu-
sion flames, but by adjacent
burners of the same type,
however operated in another
premix mode.

The principle, highly simpilified, is
that some of the burners are kept
constantly hot as a kind of pilot
system, while the fuelto the other
burners - the main system - is
controlled over a wide range.

Annular combustor

Detail of a ring combustor. The burner matrix can be seen on the left.

6
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The swirling flames, which are at
different temperatures, mix tho-
roughly and uniformly. The result
is a low-NOx, dynamically stabili-
zed flame.

Thisidea, which was derived from
basic studies carried out by Dr.
J.J. Keller at the ABB Research
Centre in Dattwil, enables the
goal of 25 ppm max. to be achie-
ved.

When used in a combined cycle
power plant, it also allows effi-
ciencytobeimprovedby 1t02%
compared with the-wet control
method.

25ppm max.
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.. The strictest regulations concerning the emission of pollutants are applied in the USA and Japan. In the
U USA, it is California which leads the field. AES Placerita is currently the world’s cleanest power plant,
with poliutant values below 10 ppm. Special soundproofing equipment has been installed which aiso
reduces noise during normal operation to less than 39 dBA at a distance of 244 m (the proximity of the
plant’s nearest neighbour).
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ABB Power Plants
gathering
honours

Since the end of October two
power plants built by ABB have
been singled out to receive a
prestigious award from the Ame-
rican trade journal "Power".

Hot on the heels of the 1989 Inter-
national Energy Conservation
Award, which went to Hemweg 7
combined cycle plant in the
Netherlands as one of three
power facilities to make a-name
for itself in energy conservation,
comes an Environmental Protec-
tion Award.

The new award is for the Rdmer-
brucke district heating plant in
West Germany, and goes to the
utility Stadtwerke Saarbriicken
AG, VKW Dusseldorf, who delive-
red the circofluid FBC, and ABB
Mannheim, who acted as gene-
ral contractor for the turnkey
plant.

The jury cited extremely low emis-
sions, high cost-efficiency, in part
due to the fact that coal high in
inerts can also be bumnt, and
harmony with the urban surroun-
dings as reasons for the award.

Gerhard Hebel and Dr. Hans
Hubert Lienhard, who accepted
the awards on behalf of ABB,
emphasized in their congratula-
tions to the utilities that such re-
ductions in pollutant emissions
are always joint efforts, requiring
close cooperation between the
utilities and the power plant buil-
der. Utilities must show a willing-
ness to embrace new ideas, to
make major financial commit-
ments, and, not least, to underta-
ke joint development projects.
Finally they pointed out that joint
effot would enable modern
power plant tfechnologies to be

Romerbriicke _
Stadtwerke Saarbriicken’s Rdmerbriicke district heating power
plant was supplied turnkey by ABB

T
-
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e
-
e

Awarded by Poyper Intemnationaf ¢,
Wﬂ ﬂmé'tenﬁzm

Hemweg Station

developed for the world market,
and that these technologies
would also be-available to third-
world countries.
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February 14, 1992

Mr. Jack Kindt
Environmental/Energy Division
Air Products and Chemicals, Inc.
7201 Hamilton Blvd.

Allentown, PA 18195-1501

Subject: ABB GT11N, EV Combustor - cc. Chris Allevik

Dear Mr. Kindt,

ABB has proven in Midland, Mi that their GT11IN-EV can reach NOx emission values of
less than 25 ppmvd (15%02) when firing natural gas, As you can see from the attached
press release, the GT11IN has actually run as low as 9 ppm, even though the continuous
operating level as of now is 13 ppmvd (15%02) with CO levels below 8 ppm. Please be
aware that these values are below the actual air permit requirement for Midland and that
they are based on long-term testing on-site. More than 1500 operating hours have been
accumulated at Midland, :

Included is also a graph which shows NOx measurements by ABB as well as a third-party
company (CONSUMERS POWER) at a certain point within the test period. The burner air
to fuel ratio can be adjusted to show different NOx levels, Here they show values of less
than 25 ppmvd (15%02) over a load range from 60% to 100%

I have also attached a copy of the ASME paper 90-GT-308 which shows burner tests under
full-engine conditions. The paper summarizes the effect of pressure, temperature and air to
fuel ratio on NOx formation for the ABB EV burner. NOx values of less than 25 ppmvd
(15%02) were measured at full load.

If you have any questions, please don’t hesitate to call me at 908-932-6368,

Very truly yours,

ol e

Performance Engineer
Gas Turbine Engineering

ABB Power Generation Inc.

Gas Turbine Power Division 1460 Livingston Avenue Telephone: 908-932-6000
North Brunswick, New Jersey 08902 Telefax: 9C8-332-6194
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“NEWS RELEASE

CONTACT: Andrew J. Lazarus
A. J. Lazarus Associates, Inc.
1500 Broadway, Suite 1705

_ New York, NY 10036
-FOR I DIATE LEASE (212) 768=2490

ABB ANNOUNCES COMMERCIATL.IZATION

OF DRY LOW NOX COMBUSTOR;

MICHIGAN UNIT ACHIEVES 9 PPM LEVEL UNDER FULL LOAD

North Brunswick, New Jersey, December 3, 1991 -- ABB (Asea Brown
Boveri) announces commercial operation of its advanced Dry Low NOy
Combustor at the Midland Cogeneration Ven?ure (MCV) facility in
Michigan. According to ABB’/s Gas Turbine Power Division, after
more than 1000 hours of operation, the EV-bﬁrner has achieved
emission levels well below the permit requirements. These results,
announced by ABB after systematic‘on-site tests, have demonstrated
the ability to provide 9 ppm Dry NO , performance and CO levels
below 8 ppm under full load.

"Our experience with advanced lean pre-mix burner technology,
which began in 1984, 1is substantiated by wmore than 120,000
accumulated hours of operational experience. We have installed or
have on order 23 units representing approximately 2000 MW of world-
wide capacity. This gives us a leading position in Dry Low NOy
combustion technology and reinforces our commitment to a clean
environment in the future", said Harvey Padewer, President of ABB’s

Gas Turbine Power Division.

(nore)
ABB Power Generation Inc.

1460 Livingston Avenue Telephone; 908-932-6000 Teiefax: 908-932-6121
North Brynswick, New Jersey 08902 208-932-6:62
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A significant departure from more conventional premix burners
the Dry Low NO, EV-burners consist of two half-cones shifted t.
form two inlet slots. The resulting vortex flow developed insid
the cone mixes the gaseous fuel with the air entering from the
slots in the side of the burner. This lean mixture then leaves the
cone creating a vortex breakdown which forms a stable flame zone.
No diffusion or pilot stage is needed, therefore, the flame i:
stable and there is no risk of flashback. The simplicity of thi:
design accounts for the EV-burner’s exceptional reliability.

The burner system can be switched on or éff in a matter o1
seconds to accommodate load changes. Unlike other designs, the
temperature distribution is uniform throughout, guaranteeing the
combustor thermal efficiency.
| A patent for ABB’s Dry Low NO, system was granted in the
United States in 1985,

ABB believes the EV-burner has the near term potential t¢
achieve even lower emission levels without recourse to selective
catalytic reduction (SCR). .

The MCV began commercial operation in March 1990. With 12 ABE
gas turbines, the plant has a capacity of 1370 MW, and up to 1.3f%
million pounds per hour of process steam for industrial use.
Principél customers are the Dow Chemical Company for steam anc

electricity and Consumers Power for electricity.

(more)
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ABB‘s Gas Turbine Power Division 1is part of ABB Power
Generation Inc. and supplies a complete range of gas turbines for
peaking, baseload and combined cycle operations from its North
Brunswick, New Jersey headquarters., ABB Power Generation Inc.
offers equipment and services for steam and gas turbine generators,
combined c¢yc¢le and hydro-electric power plants. ABB, with
approximately $6 billion sales and some 30,000 employees in the
United states, provides products and services for pover,
automation, environmental control, transit and other markets.

###
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Second Generation Low-Emission Combustors for ABB
Gas Turbines: Burner Development and Tests at
Atmospheric Pressure

TH. SATTELMAYER, M. P. FELCHLIN, J. HAUMAKN, J. HELLAT, 0. STYNER
ABB Corporate Research Cenler, Aerodynamics Department
CH-5405 Baden, Switzerland

ABSTRACT:

Bascd on fundamental research conceming swirling flows, including
the vorex breakdown phenomenon, as well as on stability
considerations of premixed flames, a second generadon of low
emission burners has been developed

The lean premixing technique provides NOx-emissions below
25ppmv for natural gas. Far liquid fuels the oxides of nizogen are
limited 10 32ppmy (0il no. 2).

The novel burner wehnology will be applied 10 the well-known ABB
silo combustor. As a first step the Conical Premix Bumer will be
used to rewofit the ABB 1ype 11N, For the ABB gas turbine type 8
the design of a novel fully anaular combustor is ia progress.

Most of the conceptual work conceming burner dcrodynamics and
burner-burner interaction has been carried our on scaled-down
burner- and combustor-models. For 3 second siep a sector of the
combustor in 1:1 scale has been tested at aimospherie pressure.
Additional high pressure tests provide information about the
combustor performance at engine conditions.

The present paper summanzes the results of the first 1wo sieps
beginning with the ¢arly ideas in the conceptual phase up to the Lt
tests which prove the: low-NOx capability for both gaseous.and liquid
fuels under atmospheric pressure conditions.

NOMENCLATURE:

widih of air inlet slot (conical premix bumer)
air velocity

fuel concentradoa

hurner diameter

mass flow rate

radius

Ar temperature upstream of bumer
calculated primary 20nc temperarure
burner temperaturc

§as emperarure on bumer centerling
axial air velocity

radial air velocity

tingendal air velocity

axial coordinate

coordinate (combustor height)
coordinate (¢combustor widzth)

cone angle (Fig. 9)

B N-cxgcca;;';;éq- g oo no
| =3
8
-

aw angle of flow near-bumer wall (Fig.9)
Dhumer  cquivalence ratio fuelfair of bumnés
Grmain  equivalence rado fuel/air of main bumer
Gpilot  equivalence rato fuel/air of pilot bumes
Aburner  excess air coefficient of bumer

Acomb  excess air coclficient of combustor

GOAL OF THE CONTINUING CO)
DEVELOPMENT PROGRAM AT ABB

In 1984 the first Dry-Low-NOx combustor of ABE
service in Lagsward (FRG). The clusier of bumers is sl
1. Combustion air and gascous fucl arc mixed in 2n a
before the mixrure eaters a large tubular combustor vi
NOx-emissions below 40ppmyv have been measurced
pressures up to 14.5 bars and inlet iemperanwes up to 3
the large residence tmes in the combustor, very high
efficiencics are obuined above approximately ¢0% load
Using the experience gained from six units (tota] G
MW) with more than 63000 hours of operation, the fir
investigauon of low cmission ¢ombuston is to
rformance of ABB silo combuswrs by m‘ﬁuucing the p
including the mixing tubes (FIG. 2). For this p i
fuel burner of considerably simpler design has bee
Additionally, several kinds of burner staging have been
to simplify the fuel supply and conool sysiem. In orde
reliability of the present silo combustor technology.
changes are made 10 pasts of the hot gas path downs
burners.
Due ta the NOx-limitation of 25ppmv. the percentage o
for combusdon increases with increasing pressure ratio
temperane of the compresser. Simultancously, more
for wall cooling, as long as the basic combustor design
cooling technique remain unchanged. The air consum
cooling can be minimized by reducing the overall surf
gas path {rom bumner to turbine inlet As 2 conseque
turbines with very high pressure rarios (e.5. ABB typ
combustor is of a fully annular design (F1G. 3) and wll
with 18 main bumers and 18 aliermately distributed
burners. All binmers are of the same rype,

*Prasented at the Ges Turbing snd Arroengine Congres and EXpasiticn—June 1114, 1950-~Brssats, Beigrum
This paper Nas been accapted for pudlication (a the Transactions of the ASME
Ol3cu33ion of It will De sccapind st ASME Headquarters untd Septamber X0, 1990
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FIG. 3: ANNULAR COMBUSTOR EQUIPPE
PREMIX BURNERS (e.g. GTS)

PREMIX BURNER DEVELOPMENT
DOWN MODELS

i WO O :
418 .
£l ‘g A unigue propeny of the Conical Premix Burner
- ‘ g . stabilizaton in free space neyr the burner ougle
F1G. 1: 1* GENERATION OF LOW NOx-COMBUSTORS breakdown of a swirling flow (2. The swir
{CLUSTER OF PREMIX BURNERS) : simple design (F1G. 5) consists of two halves
shifred 10 form two air inlet slots of constant w

tube known from conventional bumer desig.

Gaseous or liquid fuels can be burnt. The operat

casc; is $h0wnbin FIG. 4? {Gascousbfucls a.

iim combustion air by means of fuel distrniburion n
. fuel lance rows of small holes perpendicular o the inlet
Complete mixing of fuet and air is obtained shor

distributing the holes along the inlet slots

\ concentration profile in the burner exit plane ca

fuels are injected at the buner tip using 2 pr

' assisted atomizer. Due 10 the flame subiliz

} premixing and combustion chambers can be
burner mixing and complete evaporation is achieved d
swirler before the recirculation zone is approach

the mixture takes place near the flow stagnation

perfectly nonluminescent oil flame is obtained

more convéntional premix burner designs, no dif

l is needed to improve the stability of the premixe
\ equipped with Conical Premix Bumers always
rl ’ premixed mode. Due 10 the fact that neither gass
present upstream of the swirler exceptional reli

obtained. Since the zone of ignition is significant

burner walls. the heat trunsfer to the bumer steti

flame tube

LY

el

1 { Atomization
' . {Swirt Noasle) Gas Injection
Hotes

to turbine from compressor

FIG. 2; SILO-COMBUSTOR EQUIPPED WITH CONICAL FIG 4: OPERATING PRINCIPLE OF THE ¢
PREMIX BURNERS (¢.g. GT1IN) BURNER :

w



BEST AVAILABLE COPY

FIG 5: PROTOTYPE BURNER FOR HIGH PRESSURE TESTS

Frequently, severe srability problems occur with premixed flames in
gas turbine combustors, An imponant property of the bumner flow
field is how sgong the disturbances originating from combustion will
influence the local position of the ignidon zone near the slagnaton
point. A weak characterisriccauses fluctuaring local heatrelease and
destabilizes the combustion process.

Voriex breakdown theory (2] clearly indicates that the most stable
wansitdon from a supercritical closed vonex flow into an annular form
with recirculation on the axis is abrajned only for swirling flows
without a deficit in axial velocity on the burner axis, as known from
flows generated from ¢.g. radial swirles configurations.

For the Conical Premix Bumer it ¢an easily be shown that an
analytical solution can be given for potential flow berween the burner
Up and the zone of vonex breakdown.

The solution dees not depend on the axial bumner cocrdinae:

u=fu fedv(n) = 0w(n = f(u _.pr)

The paramerer B is a function of the cone angle and the width of the
inlet slors: :

B =Const.- (tmna /Jb)

FIG. 6 shows the theorctical velecity field for a prototype burner
with an orifice dameter of 100mum near the exit plane.

The existence of an analytical solution leads to a high degree of
understanding without using any elaborate numerical computer
codes. Fucl concenmation of spray penctration and evaporation
¢alculagons, for example. can be easily performed,

Theorctical considerations lead 1o the result that vonex breakdown

near the burner exit plane will occur when parameter B exceeds a

¢enain minimum value Bmin. Burners with lower values of B violate
the vortex breakdown criterion and lead 1o flow fields completely
unsuitable for combustion purposes. .

FIG. 7 shows Laser-Doppler-Anemometer measurements for a
burner geomewy fulfilling the theoretical eriterion for vortex
breakdown. The appropriate profiles within the bumer are gencrated
as predicted The transitian from a closed vonex flow with high
velocities on the axis to its annular flow szate with stagnation on the
axis takes place within & shor distance close 10 the burner outlet.
Satisfactory agreement between calculated (see FIG. 6) and measured
velocity profiles is obtained in the region upsream of vortex
breakdown (FIG. 8). The breakdown of the voaex flow cceurs
slightly upsoeam of the burner exiy plane. As 2 consequence, only
low swir} velocities are measured near the bummer axis at the dumner
outlet due to the recirculaton 2one,
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FI1G.6: VELOCITY DISTRIBUTION WITY
{POTENTIAL FLOW WITHOUT BREAKDOWN)
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FIG. 8: COMPARISON OF PREDICTED AND MEASURED
SWIRL PROFILES

The flow dircetion near the bumner wall depends on the distance
betwesn burmer wall and burmer centerline, Therefore, different
curves are obtained for the three circumfercndal positions of
measurement depicied in FIG. 9. Only in the region of vorex
breakdown can major differences between prediction and
measurement be seen. ‘

Cw ("

—— prediction {breakdown excluded) {
- = - measurement

m e 20
A
-1 10
2

1 { 1 i { ' L { b
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FIG. 9: COMPARISON OF PREDICTED AND MEASURED
FLOW DIRECTION NEAR THE BURNER WALLS

Temperature profile measurements on the bumer axis provide
information about the flame position in the case of reacting flow.
F1G. 10 reveals that the air in the upstwezm part of the burner remains
cold and that the terperarure rise due 1o combustion takes place near
the stagnation point found for cold flow. The beginning of the
ternperanure rise depends weakly on the air prehest temperanire,

fued conteniestion (&0c,)

el Smr)

FIG 10: POSITION OF TEMPERATURE
AXIS

In a first approach, completely homogencous
desirable to abate the formauon of nirogen o
profile with a slightdy lower mixmure strength i
tecirculation (FIG, 11) yields ulta low em
Conical Premix Bumner.
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FI1G. 11: FUEL DISTRIBUTION IN BUR.
(NONREACTING GAS FLOW, TRACER
TRACER: CQ)

Typical results of emission measurements for _;
atmospheric pressure arc shown in F1G.12,
used in the tests is rated to approximately 150k
ceramic, almaost adiabate flame tube wasused.
injected along the inlet slots, very low NC
emissions are obrained when the blowoff

(A2.3). Since the average flame temperanae
where quenching of the reaction from CO to CC
in carbon monoxide formation can hardly |
premixed flame extinguishes without any sig)
stage of incomplere combustion. Similar res:
clusters of bumers, all operated with the san
when quenching ¢ffects near cooled liner walls
strong.

Addhgionally. it can be ¢oncluded from FIG. !
further sitaplify the Conical Premix Burner us:
the injection of gaseous fuel (no fuel disuibutios
slots required) leads to unsarisfactory NOx-¢n
are not well mixed undl combustion beging,

For liquid fucls better mixing is obtained due 10
droplet evaporarion within the burmer. FIG. 13
of nozzle position on bumer performance for tw

" which differ slightly from cach othery in terms

spray angle. Genenally, the nozzle positon wi
emissions are measured also yiclds minimurc
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EIG. 12; NOx- AND CO- EMISSIONS OF PROTOTYPE BURNER
(GASEQUS FUEL)
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FIG 13; INFLUENCE OF NOZZLE POSITION ON NO=x-
EMISSIONS (PRESSURIZED NOZZLES)

Shifting the nozzle downsweam leads o 3 detrioration of evapor
and results in luminescont flames from droplet combustion.
nozzle positions far upstoeam noauniform fuel concenaton I
burner exit plane is abtained, which augmentt NOx generation it
outer region of the flow, At the same timoe, combusdon ¢
increases due to the lack of fuel in the recirculstion zone on the b
axis, For air-assistzd nozzles similar results were obrained FIC
proves the low-NOx capability of the Conical Premix Bume
atmospheric pressure, The lowest NOx-cmissions measured fo

(ABumer=2) are approximately twice as high as those measuec
propane if the dam is compared on the basis of the burney equival
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FIG, 14: NOx- AND CO- EMISSIONS OF PROTOTYPE BURN
(LIQUID FUEL. FUEL BOUND NITROGEN.NEGLIGIBLE)

In order to take the chemical composition of the fuel i
consideraton, the data is correlated to the primary zone empent
(F1G. 15) calculated on the basis of the total air mass flow includ
dilution air (sec FIG. 4), Paramerers are:
kind of fuel (fucl bound nitrogen negligible)
combustiar inlet temperarure '
burner (gas¢ous fucl, dual fuel)
kind of atormizer (pressurized, air-assisted)
size of awomiz

- spray agle .
Despite the wide scattering of the data, FIG. 15 clearly indicatest
the optimura nozzle configuration for oil (pressurized nozzle, sp
angle 30 deg.) yields simllar emissions to those measured
propane at different air inlet emperatures. Since the NOx-genenar
of premined flames is mainly govemed by the flame temperature
can be concluded that & high degree of premixing is oblained ever
the case of liquid fuels as long as the combustion air iy sgon;
preheated. Tests using alr-assisted aromizers reveal that !
deterionation of droplet cvaporadon at lower air inlet wwmperate
leads to a remarkable increase in NOx-formation at conseant fla

emperanyre.,

¢ 4 4« 5 e
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FIG. 15: INFLUENCE OF PRIMARY ZONE TEMPERATURE ON
NOx-EMISSIONS

BURNER STAGING PRINCIPLE

For single shaft gas turbines running with constant speed, the fuel
consumption changes by approximaiely a factor of 3 from idling 10
full load. Modern premix burmers, however, must be operated at
almost consunt equivalence ratio if a certzin NOx-limitation is not to
be cxcceded. An advantage of ABB silo combustors is that this is
achieved by bumcr (fuel) staging: In principle, purely premixed
combustion can be maintained down (0 very low [oad by
concentrating the fuel flow on an appropriatc number of burners in
the centre of the combustor. )

Since the same procedurc for can combustors will lead 10
unsatisfactory temperature profiles at the turbine inlet, additional
diffusion suaﬁcs are required, which ¢xhibit an augmentation of NOx-

emissions below full load. ,
PO BArner = Moy by + P Berhey 0" T ' -_‘_.?‘\'
.—-‘"’.- ‘ - “ 'g 4 :‘?:,
- . GOV e e
» - N e ot Lol -
. T L ) ‘.'.-"." ., ft: . ‘v\
‘ 5 SR O \ v

FIG, 16: MAIN. AND PILOT-BURNER CONFIGURATION OF
THE ANNULAR COMBUSTOR -

A novel piloting technique has beea realized in the ABB
combustor (F1G. 16), Pilot- and main-bumers are alie
distibuted and have the same direction of swirl.Suble corr
from idling 1o full load is obtained s long as the pilot bumers
in self-stabilized mode. The fuel flow is split 10 obtaig the
equivalence ratiog of the pilot bumer indspendent of the
ourput of the combustor. Supplementary fuel is fed w b
burners. At low load the mixture obtained from the main bu
tog lean to ignite at the bumner outlet, Nevertheless, high com:
efficiencies and uniform temperature profiles at the nbine i
obtained due to the unstable arrangement of hot (pilot burnc
cold (main bumers) vordcities which generate intense mixin
primary zone. Without any sudden wansition in cou
performance, the seif-stabilized mode of the main bumers is
near full load
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v Main Burner
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FIG. 17: TEMPERATURE DISTRIBUTION AT HIGH

(X=400MM,Ppilot=Drmain=0.56)
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FIG. 18: TEMPERATURE DISTRIBUTION AT LOW °
(X=400MM, Opilor=0.56,Omain=0)
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FIG. {7 and F1G. 18 show two examples of the temperarure field
measurcd in a combustor model with a burner coafiguradon
consisdng of two pilot burners and one main bumner located between
thera, [t can be undersiood easily that a very uniform temperature
profile is obuined at high load (FIG. 17) due to equal equivalence
rados of all bumners. More interesting is the result for pilot bummer
operation only (FIG. 18): Although 77% of the combustion air
passes through the main burners in the annular configuradon, the
wmperanme ficld quality remains very satisfactory éven when all fuel
is fed o the pilot burners.

In charactecizing the temperarure ficld by means of panem facwrs for -

the whale cross section (OTDF) and for the profiles measured in g’e

dircetion (PTDF), an impression of the tzmperamre uniformity can
gained (TABLE {9, coordinate Z: see FIQ. 18)).
uel Mode OTDF(%) PIDE(%)
(y-profile)
without wall cooling
(»adiabadc wall):
Propane ép=om |4 2-4
dra=0 10 &8
Gl ¢p=tm |7 2.7
=0 12 4=7
wall cooling ineluded:
Propane =m <12 <3
* 2=0
<9
Z2=100mm
$m=0 <20 <6
Z={)
<10
Z~100mm

TABLE 19: TEMPERATURE PATTERN FACTORS

As long as adiabatic conditions are considered, very low values are
calculated from the messurcments, A caombinadon of film cooling
with convective cooling using a finned liner was found 10 be
appropriate for the annular combustor with its low flame wmperature
and its well-defined flow dirccton near the wall. Including the effect
of wall cooling causes pattern factors to increase slighdy. Side wall
effects of the test rig cause a deteriorarion in ODTF. For this reason
the values given for QDTF in TABLE 19 are higher than those to be
expected {or the annular bumer configuration, The measurements
indicate. nevertheless, an adequate temperature uniformiry at the
wrbine inlet secion. An addigonal mixing section will not be required
and the endre air flow can be used as bumner or wall cooling air,
respecgvely. -

Emission measurements provide informadon about the burnout and
the NOx-generadon in the paral load regime, when the main bumners
do not operate in self stabilized mode. In FIG. 20 the NOx-cmissions
are plonsd versus the pilot bumer and main bummer equivalence ratios.
Independently from how the futl flow is split. the thermal ourput of

the combustor remaing constant along the srraight Acomb lines, NOx-
emissions below Sppmv are obtained in 2 wide range of opcration
when the fuel flow to the pilot burner is %ropcrly chosen. Whea a
uniform full load equivalence rado for all burners of approximately
o=0.44 (Acombw=2.3) is fixed (see FIG. 14), idling is reached ay
Acombe6. With regard to nirogen oxides, the pilot burner
cquivalence rato should be decreased from Op=0.65 1o 0.44 while
the main bumer load is increased from ¢=0.03 (o 0.44. Almost

complete burnout was measured for Aeombs3.3 (FIG. 21) or - in

terms of gas mrbinc output - above $0% load. At lower loads the
ilot burner equivalence nato must be increased slightly to improve
umout As long as NOx-generation at very low Yoads is not

considered, almost compléte burnout can be achieved even at idling.
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FIG. 20: NOx-EMISSION CHART (400°C, PROP/
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FIG. 21;: CO-EMISSION CHART (400°C, PROPAN

Bascd on the tests at ammospheric ‘rressum. it ¢an be
the technique of piloting proposcd for the ABB ann
leads to very promising results in the partal load regi:
to those /obtained for bumer staging in silo combusioy

VALIDATION OF RESULTS IN I:l
AMBIENT PRESSURE

Subsequent o the conceprual phase of the combustor
experiments were performed on ;1 scale a1 atmospt

ressure using natural gas and oil no. 2 as fuels
Included single bumer tests as well as tests of 4 com
(test rig comprising 2 pairs of burners), The NOx-e
high load re (maln burners) are shown in FIG. ?
problems c>£l flame stability, vitra low emissions a



R BEST AVAILABLE COPY

40
Talr=420°C
35 |
/
0 /
Crammrm) paiurd! gas
D) Ol RO, /
©
7 /
2 J
~ 20 <
£
a
e
o 15F
=
- ° yavi
/| /’
5 - /
B &0
'M
0 13 R !

)
0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70

‘bBumer

FIG. 22: OPTIMUM PERFORMANCE OF THE MAIN BURNER
AT ENGINE SIZE AND ATMOSPHERIC PRESSURE (420°C)
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FIG. 23: BURNER TEMPERATURES ($p~2.2bburncr,
$m~0.65 $burner)

natural gas. For oil no. 2 the emissions obtained from t
down models cannot be fully validawed, Beside the effects or
from fuel bound nitrogen, which ¢an ¢learly be detected. tf
performance at 1:1 scale is due 1o the influence of bume
droplet spray &ntmtion. The caleulation of the spir
evaporarion of droplets for the three cases:

1. scaled down burmner operated at annospheric pressure
2. burmer of engine size operated at atmospheric pressure
3. bumer of engine size under engine conditions

predicts the desired homogencous fuel concentadon caly in

1 and 3. Tests at engine size but at atmospheric pressure (cas
to 2 high concentraton of the fuel vapour in the outer pa
burner exit plane, gencrated from the droplets with an inidz
size greater than the mass median diameter of the spray. T¢
liquid fuet from ignitdng within the burner, the residence time
minimized. For all st cases the caleulawed residence lime

exceed approximately éms.

To answer the question whether the desired NOx-limitatio
reached under engine conditions, the influence of air pre
NOx-formation must be known. Based on experimental dana
scaling laws can be found in the literature, Qversimplifie
approaches indicate an influence proportional to the squarn
combustor pressurs, If the equivakence rado at full Joad is ad
®Bumer=0.44, full load emissions for natral gas will not ¢s
NOx-target even in the ¢ase of a scaling law NOx~peombusu
By smbilizing the flame in froc space, the heat ransfer o the
Premix Bumner ts minimized. FIG. 23 proves that the
tempersture (thermocouples 22.24,26,29,31 and 33) ¢
significantly exceed the temperature of the air, O
thermocouples at the bumer exit plane (28 and 35) record

temperarures, since the impingernent cooling of the combus
panel was not present in the tests at ammospenc pressure.

CONCLUSIONS

Compared 10 the first generation of ABB low-NOx bur
Conical Premix Bumer exhibits several advantages:

simple design

no fue! upstream from durner (flashback impessible)
no premixing rbe

simple ¢il injection technique

The following resulis have been obtained during the test pr
ambi¢nt pressure:

a.) burner modcels:

. zone of.secirculation in free.space {vortex breakdowz
acts as a flameholder

- excellent stability of premixed flame

. ignidon near burner cxit plane

. zone of reacdon displaced from bumer walls

. low-NQz-capability for gascous as well as liquid fuel

b.) pardal load perfermance:

- simple piloting concept for the annular combustar

. only rwa burner groups (pilot bumers and pain burner:

- excellent wmperanre profile without mixing zont

- }o;v:1 NOzx-cmissions as well a3 complete bumout abc
Q.

¢.) combustor segment (1:1 scale):

- natural gas: validadion of results from mode) experment

- natural ?‘uz NOx<missions exuemely low: le:spcthr:zt 25
cngine condidons

- oil no. 2: NOx-cmissions somewhat higher than ir
experiments

. low burner temperanures
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January 28, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John P. Jones, President

Orlando CoGen Inc.

7201 Hamilton: Boulevard o
Allentown, Pennsylvania 18195-1501

Dear Mr. Jones:

Re: Completeness Review for Application to Construct A Combustion
Turbine and Associated Heat Recovery Steam Generator
- AC 48-206720 and PSD-FL-184 :

The Department has reviewed the application package received on
December 30, 1991. Based on a technical evaluation of the
material, the application package is deemed incomplete.
Therefore, please submit to the Department’s Bureau of Air
Regulation the following information, including all calculations,
assumptions and reference material, and the status will, again,
be ascertained:

N 1. The emission calculations are not adequately shown in
Appendix A. All calculations affecting emissions should be
shown 1in their entirety, since Tables 3-3, A-1, A-2, A-3 and

f‘ A-4, are a product of Appendix A. For example, the Appendix:

A calculation for NOx emissions, corrected to 15% oxygen, is

only a set-up with no final calculations. The application

should clearly show how all emission-related quantities were
obtained. Also, please provide copies of any emission
factors (i.e., page, table, actual vendor testing data,

AP-42, vendor guarantee, etc.) used in the calculations.

2. For Tables 4-5, 4-6 and 4-7, please provide the calculations
‘to support your data and provide a copy of the reference
material (i.e., page, table, errata sheet, vendor guarantee,
etc.) used to derive this data.

3. For the proposed combustion turbine, the ABB 11N-EV, please
provide documentation from the vendor that there 1is a dry
low-NOx combustor currently available for operation. Also,
provide any pertinent information (i.e., model #, design,
etc.) on the combustor. If the combustor is not currently
available, what design considerations are being made in order
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Mr. John P. Jones
Page Two

to be able to install/retrofit one at a later date and,

the interim, meet the proposed 25 ppmvd (corrected to 15%
oxygen) or possible lower BACT (best available control

technology) limit?

4. On page 4-12, under the heading "Dry Low-NOx Combustor",

is stated that the proposed unit can achieve less than the
proposed 25 ppmvd, when firing natural gas. Please provide
the 1levels of NOx emissions that have been achieved by this
unit to date; also, and if available, provide a copy of the

synopsis page of any test data.

5. Can a selective catalytic reduction (SCR) system

retrofitted to the proposed source under its current design

configuration? 1If not, please explain in detail.

If there atre any questions, please call Bruce Mitchell at
904-488~-1344 or write to me at the above address.

Fﬂ
C. H. Fancy, P.E.
Chief
Bureau of Air Regulation
CHF/BM/plm
c: C. Collins, CD
D. Nester, OCEPD
G. Smallridge, Esqg., DER
C. Shaver, NPS
Jd. Harper, EPA
D. Buff, P.E., KBN



. ~7201 Hamllton Boulevard .

¢ :Complete itemns 1 and/or 2 for addr onal services.
Complete items ™3, and 4a & b.

,we can return this .card to you,

- back if space: does not permit. N
e ‘Write “Return Recelpt Requested” on the mallplece
: the article number?

Print your fame and address on the reverse of thrs form so fee) . .

Attach this' form to the front of the m rlprece or on the

“ -:.‘ I"alsp” wish “to receive the

followmg servnces (for an extra

g

'r

next n') 2 D Restncted Dellvery
Consult postmaster for fee.

D Addressee s Address R

3 Article Addressed to:
] Mr.;J01a P, Jomnes, Pre31dent

| 4a. Article Number -

P 832 :533. 770

Orlanao CoGen Inc.:r¢ .

o Allentow Pennsylvanla 18195.150

,;“ .

4b. Service Type )
Registered [J Insured
X Certified O cop

Express Mail [] Return Receipt for
: Merchandrse

7. Date of Delivery
o2 e S

'5. Signature (Addressee) .

6. SigQajure (Agent)

-

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

PS Form 3811, October 1990, < aro, 1900273661 DOMESTIC RETURN RECEIPT

uansies  (See Reverse)

POSTAL SERVICE

P &32 538 770
Certified Mail Receipt

" No Insurance Coverage Provided
~ Do not use for International Mail

Sent 10

Mr. John P. Jones, Orlandd

Street & No. CoGen Inc.
7201 Hamilton Blvd.

PO., State & ZIP Code

Allentow, PA 181

5-1501

Postage

$

Certified Fee

Speciat Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,
Date, & Address of Detivery

TOTAL Postage

8

PS Form 3800, June 1990

& Fees
Postmark or Date
Mailed: 1-28-92
Permit: AC 48-206720
PSD-FL-184
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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

January 10, 1992

Mr. Dennis Nester

Air Program Supervisor

Orange County Environmental
Protection Department

2002 E. Michigan Avenue

Orlando, Florida 32806

Dear Mr. Nester:

RE: oOrlando CoGen Limited
Orange County, PSD-FL-184

The Department has received the above referenced PSD
application package. Please review this package for completeness
by January 27, 1992, and forward your comments to the
Department’s Bureau of Air Regulation. The Bureau’s FAX number
is (904)922-6979.

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

address.
Sincerely,
Patricia G. Adams
Planner
Bureau of Air Regulation
/pa
Enclosures

Recycled a Paper
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RECETY ST
. January 8, 1992 o
Date. Y ©, JAN 0 ‘{392.
Project No.: 9113470200 _
. : < igion of Air
To: C.H.Fancy, P.E. T ‘3\}\(1:35 Man gement
Thiet, Bureau oI Alr Regulation ResO
FDER
2600 Blair Stone Road
Tallaha e -

Re: Orlando CoGen

The following items are being sent to you: (1 with this letter O under separate cover

Copies Description

3 PSD Permit Application for Orlando CoGen Limited, L.P.

Cogeneration Project:

These are transmitted:

& As requested

Q For approval
O For review 8 For your information
O For review and comment a
Remarks:

Senderr Jan Wyckoff

Copy.to: Project File (2)
Dave Buff

KBN ENGINEERING AND APPLIED SCIENCES, INC.
1034 Norhwost 57th Streat _ Galnesvllle, Florida 32605 904/331-9000 FAX.904/33zagg 'V /LOT1(07/91)




January.?,‘1992

Mrs. . Chrls Shaver, Chief

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

enver, -Colorado 80225

Dear'Mrs.”ShaQer:

Oorlando CoGen Limited
Orange County, PSD-FL-184

is (904)922 6979. o ' -

-Planner

Recycled -nm Paper
LS

Slncerely,

V)Ma@ ﬁ@rw

Patricia G. Adams

~ Carol M. Browner, Secretary

The;Department ‘has recelved the above referenced PSD
application package. Please review this package for completeness
by‘January 27, 1992, and forward your comments to the
Department’s Bureau of Alr Regulatlon. The Bureau’s FAX number

Bureau of Alr Regulatlon



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

Lawton Chiles, Governor . B Carol M. Browner, Secretary

January 7, 1992

Ms. Jewell A. Harper, Chief
Air Enforcement Branch

U.S. EPA, Region IV

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

Dear Mrs. Harper:

RE: Orlando CoGen Limited
Orange County, PSD-FL-184

The Department has received the above referenced PSD
~. . .. - application package. Please review this package for completeness
-l by January 27, 1992, and forward your comments to the
i ,',Department’s Bureau of Alr Regulatlon. The Bureau’s FAX number
is (904)922-6979. :

- If you have any questions, please contact Bruce Mitchell or
.Cleve Holladay at (904)488 1344 or wrlte to me at the above

;address.
Sincerely,
Patricia G. Adans
Planner .
Bureau of Air Regulation
/pa
‘Enclosures

Recycled a Paper



December 27, 1991

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

Chief, Bureau of Air Regulation

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: Orlando CoGen Limited, .L.P. Project
Orange County, FL

Dear Mr. Fancy:

Please find enclosed on behalf of Orlando CoGen Limited, L.P., four signed and sealed air construction
permit application forms for a gas turbine cogeneration facility. Also enclosed is the application fee of
$7,500. The proposed facility will be located in Orlando, Florida (Orange County). KBN Engineering
and Applied Sciences, Inc. has assisted Orlando CoGen in preparing the permit application. If you have
any questions concerning our submittal, please call me at (904) 331-9000, of Gary Kinsey at (215)

481-4029.

We look forward to working with you on this project.

Sincerely,

Qurd @ bl

David A. Buff, M.E., P.E. LLI

Principal Engineer
AN S &
DAB/dmpm ~N 9 L K
LLI < \V\Q%’
Enclosure Q ~ oF
O §F
cc:  Gary Kinsey LL/ é‘ Q\:%’ é;’
& %
&
91134C2/1 KBN ENGINEERING AND APPLIED SCIENCES, INC.

1034 Northwest 57th Street  Gainesville, Florida32605 904/331-9000 FAX:904/332-4189

EQUAL EMPLOYMENT OPPORTUNITY / AN AFFIRMATIVE ACTION EMPLOYER
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Re:  Orlando CoGen Limited, L.P. Project T S
Orange County, FL

Dear Mr. Fancy:

Please find enclosed on behalf of Orlando CoGen Limited, L.P., four signed and sealed air construction
permit application forms for a gas turbine cogeneration facility. Also enclosed is the application fee of
$7,500. The proposed facility will be located in Orlando, Florida (Orange County). KBN Engineering
and Applied Sciences, Inc. has assisted Orlando CoGen in preparing the permit application. If you have

any questions concerning our submittal, please call me at (904) 331-9000, of Gary Kinsey at (215)
481-4029.

We look forward to working with you on this project.

Sincerely,

Qord Q- buff

David A. Buff, M.E., P.E.
Principal Engineer

DAB/dmpm
Enclosure da/a 3 /

cc:  Gary Kinsey

91134C2/1 KBN ENGINEERING AND APPLIED SCIENCES, INC.
1034 Northwest 57th Street  Gainesville, Florida 32605 . 904/331-9000 FAX: 904/332-4189

EQUAL EMPLOYMENT OPPORTUNITY 7 AN AFFIRMATIVE ACTION EMPLOYER



PSD PERMIT APPLICATION FOR
ORLANDO COGEN LIMITED, L.P.
COGENERATION PROJECT

Prepared For:

Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentown, PA 18195-1501

Prepared By:

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

Gainesville, FL 32605

December 1991
91134C1



PART A
AIR CONSTRUCTION PERMIT APPLICATION FORM



#ma

STATE OF FLORIDA /
DEPARTMENT OF ENVIRONMENTAL REGULATION W#/w 739

RECEIVED
BED 30 1981

A,f;g";‘?x?;@LICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES

SOURCE TYPE: _Cogeneration Facility [x] New! [ ] Existing?
APPLICATION TYPE: [x] Construction [ ] Operation { ] Modification
COMPANY NAME:_ Orlando CoGen Limited, L.P. COUNTY:_Orange

Identify the specific emission point source(s) addressed in this application (i.e., Lime

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) _HRSG Stack

SOURCE LOCATION: Street_Orlando Central Park City_Orlando
UTIM: East_459.50 , North_3,146.10
Latitude _28 ° _26 ' _ 23 "N Longitude _81 ° _24 ' _28 "W

APPLICANT NAME AND TITLE: Orlando CoGen Limited, L.P.
APPLICANT ADDRESS: 7201 Hamilton Boulevard, Allentown, PA 18195-1501
SECTION I: STATEMENTS BY APPLICANT AND ENGINEER

A. APPLICANT

I am the undersigned owner or authorized representative* of_Orlando CoGen Limited, L.P.

I certify that the statements made in this application for an _air construction

permit are true, correct and complete to the best of my knowledge and belief. Further,
I agree to maintain and operate the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof. I
also understand that a permit, if granted by the department, will be non-transferable
and I will promptly notify the department upon sale or legal transfer of the permitted

establishment.
*Attach letter of authorization Slgned /%%
John ﬁy;;g§2f%/President Orlando CoGen (I), Inc.,
Genera er of Orlando CoGen Limited, L.P.

Name and Title (Please Type)

Date:_12/19/91 Telephone No._(215) 481-4911

B. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)
This is to certify that the engineering features of this pollution control project have
been designed/examined by me and found to be in conformity with modern engineering
principles applicable to the treatment and disposal of pollutants characterized in the
permit application. There is reasonable assurance, in my professional judgement, that

1See Florida Administration Code Rule 17-2.100(57) and (104)

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 1 of 12



the pollution control facilities, when properly maintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operation of the pollution control facilities and, if applicable,

pollution sources.
Signed IQW/Z/ q fo%
174

S g ., David A. Buff
SONY L. O
::\Cl:_.- o - ‘6&0 - Name (Please Type)
RS I I
g;ﬂ;;: E:‘D =i KBN Engineering and Applied Sciences, Inc.
o Ty St Company Name (Please Type)
T2, é}fmbf'
%o WS 1034 NW 57th Street, Gainesville, FL 32605
?Z’Qggﬁ '''''' 37 Mailing Address (Please Type)
‘e, 12 ¢ B ) )
Florida Registration No._19011 Date: I2/2~7/q/' Telephone No. (904) 331-9000

SECTION I1I: GENERAL PROJECT INFORMATION

>

Describe the nature and extent of the project. Refer to pollution control equipment,
and expected improvements in source performance as a result of installation. State
whether the project will result in full compliance. Attach additional sheet if
necessary.

Construction of a cogeneration facility that consists of one combustion turbine and

associated heat recovery steam generator; See Section 2.0 _in PSD application.

Schedule of project covered in this application (Construction Permit Application Only)

o~}

Start of Construction _June 1992 Completion of Construction _June I, 1994

(@]

Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pollution control purposes.
Information on actual costs shall be furnished with the application for operation
permit.)

The cost of control is integral to the design of the project. Dry low NO, comhustion

technology and natural gas will be used to reduce air pollutant emissions.

o

Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates.

No previous DER permits.

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 2 of 12
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Requested permitted equipment operating time: hrs/day _24 ; days/wk Z_; wks/yr _ 52 ;
If power plant, hrs/yr ; 1f seasonal, describe: _See Section 2.0 in PSD Application

If this is a new source or major modification, answer the following questions.
(Yes or No)

1. 1Is this source in a non-attainment area for a particular pollutant? _No

If yes, has "offset" been applied?

b. If yes, has "Lowest Achievable Emission Rate" been applied?

c. If yes, list non-attainment pollutants.

2. Does best available control technology (BACT) apply to this source?
If yes, see Section VI. Yes

3. Does the State "Prevention of Significant Deterioration" (PSD)
requirement apply to this source? If yes, see Sections VI and VII. _Yes

4. Do "Standards of Performance for New Stationary Sources" (NSPS)
apply to this source? Yes

5. Do "National Emission Standards for Hazardous Air Pollutants"
(NESHAP) apply to this source? No

Do "Reasonably Available Control Technology" (RACT) requirements apply
to this source? No

a. If yes, for what pollutants?

b. 1If yes, in addition to the information required in this form, any information
requested in Rule 17-2.650 must be submitted.

Attach all supportive information related to any answer of "Yes". Attach any
justification for any answer of "No" that might be considered questionable. PSD Permit
Application is Attached.

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 3 of 12



SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)

A. Raw Materials and Chemicals Used in your Process, if applicable:

Contaminants

Utilization Relate to Flow Diagram

Description Rate - lbs/hr

Type % Wt

Not Applicable

B. Process Rate, if applicable: (See Section V, Item 1)

1. Total Process Input Rate (lbs/hr):_Not Applicable

2. Product Weight (lbs/hr):_Not Applicable

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

Emission! Allowed? : Potential®
Name of Emission Allowable?® Emission Relate to

Contaminant Rate per Emission Flow
Maximum Actual Rule 17-2 lbs/hr 1bs/hr T/yr Diagram
1bs/hr T/yr

S0, 2.96 12.35 NA NA | 2.96 12.35 | See

PM 11.00 48.18 NA NA | 11.0 48.18 | Figure

NO, 98.6 419.2 94 ppmvd 98.6 419.2 | 2-1 in

co 33.2 114.6 NA NA | 33.2 114.6 | PSD

voc 6.7 19.75 NA NA| 6.7 19.75 | Appl.

lSee Section V, Item 2. Presents maximum based on either 20°F operation or combined CT and
duct firing.

ZReference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,

E. (1) - 0.1 pounds per million BTU heat input) NSPS - 75 ppmvd NOy corrected to 15% O, and
heat rate at ISO conditions. FDER Rule 17-2.660.

3Calculated from operating rate and applicable standard.

“Emission, if “source operated witheut control (See Section V, Item 3).

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 4 of 12



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

: Range of Basis for
Name and Type Particles Size Efficiency
(Model & Serial No.) Contaminant Efficiency Collected (Section V
: . (in microns) Item 5)

(If applicable)

E. Fuels See Table A-1 in PSD Application

Consumption®
Type (Be Specific) Maximum Heat Input
avg/hr max./hr (MMBTU/hr)
Natural Gas (CT) 0.906 (59°F) 0.987 (20°F) 933.9 at 20°F

Natural Gas (Duct Burner) 0.106° 0.129 122.0

*Units: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, others--lbs/hr.
“Based on burning only natural gas for 4,500 hours/year @ 100 x 10%Btu/hr
Fuel Analysis: '

Percent Sulfur:_ 1 grain/l100 cubic feet (CF) of gas Percent Ash: Negligible

Density: lbs/gal Typical Percent Nitrogen:_Negligible
Heat Capacity:_946 Btu/CF; 20,877 BTU/1b NA - BTU/gal

Other Fuel Contaminants (which may cause air pollution):

F. 1If applicable, indicate the percent of fuel used for space heating.

Annual Average _Not Applicable Maximum

G. 1Indicate liquid or solid wastes generated and method of disposal.

All wastewaters generated from the plant will be discharged to the Orange County Wastewater

treatment POTW facility at Sandlake Road.

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 5 of 12



H.Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: 115 ft. Stack Diameter: 15.7 ft.
Gas Flow Rate: _675,048 ACFM _475,933 DSCFM Gas Exit Temperature: 220 °F.
Water Vapor Content: 9.2 % Velocity: _58.14 FPS
Ses ggble 2-1 in PSD application; CT/DB exhaust at 90°F shown. These parameters used in air
modeling.
& SECTION IV: INCINERATOR INFORMATION
Not Applicable
Type IV Type V Type VI
Type of Type O Type II |Type III| Type IV (Pathologil| (Liq. & Gas|(Solid By-prod.)
Waste |(Plastics)| (Rubbish) | (Refuse)| (Garbage) cal) By-prod.)
Actual
1b/hr
Inciner-
ated
' Uncon- )
trolled
(1lbs/hr)
Description of Waste
Total Weight Incinerated (lbs/hr) Design Capacity (1lbs/hr)
Approximate Number of Hours of Operation per day day/wk wks/yr.
Manufacturer
Date Constructed Model No.
. Fuel
Volumf Heat Release Temperature
(fv) (BTU/hr) Type BTU/hr (°F)
Primary Chamber
Secondary Chamber
Stack Height: ft. Stack Diameter: Stack Temp.
Gas Flow Rate: ACFM DSCFM* Velocity: FPS

*If 50 or more tons per day design capacity, submit the emissions rate in grains per
standard cubic foot dry gas corrected to 50% excess air.

Type of pollution control devices: [ ] Cyclone [ ] Wet Scrubber { ] Afterburner

[ ] Other (specify)

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 " Page 6 of 12



Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, etc.):

NOTE: 1Items 2, 3, 4, 6, 7, 8, and 10 in Section V must be included where applicable.
SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this applicatien.

- 1. Total process input rate and product weight -- show derivation [Rule 17-2.100(127)]

See Table A-1 in PSD Application
2. To a comstruction application, attach basis of emission estimate (e.g., design
calculations, design drawings, pertinent manufacturer’s test data, etc.) and attach
proposed methods (e.g., FR Part 60 Methods, 1, 2, 3, 4, 5) to show proof of compliance
with applicable standards. To an operation application, attach test results or methods
used to show proof of compliance. Information provided when applying for an operation
permit from a construction permit shall be indicative of the time at which the test was
made .
See Appendix A in PSD Application
3. Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).
See Appendix A in PSD Application
4, With construction permit application, include design details for all air pollution
control systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, design pressure drop, etc.)
See Section 4.0 in PSD Application
5. With construction permit application, attach derivation of control device(s)
efficiency. Include test or design data. Items 2, 3 and 5 should be consistent:
actual emissions = potential (l-efficiency).
See Appendix A in PSD Application
6. An 8 *" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. Indicate where raw materials enter, where
solid and liquid waste exit, where gaseous emissions and/or airborne particles are
evolved and where finished products are obtained.
" See Figure 2-1 in PSD Application
7. An 8 %" x 11" plot plan showing the location of the establishment, and points of
airborne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways (Examples: Copy of relevant portion of USGS topographic map).
See Figure 1-1 in PSD Application
8. An 8 %" x 11" plot plan of facility showing the location of manufacturing processes and
outlets for airborne emissions. Relate all flows to the flow diagram.
See map pocket in PSD Application

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 7 of 12



The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Department of Environmental Regulation.

With an application for operation permit, attach a Certificate of Completion of
Construction indicating that the source was constructed as shown in the construction
permit.

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60
applicable to the source? See Section 4.2 in PSD Application

[x ] Yes [ ] No
Contaminant ) Rate or Concentration
NO_-CT - 75 ppmvd corrected to 15% 0, and heat rate
NO_-DB 0.2 1b/10°Btu heat input

Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)

[x] Yes [ ] No See Section 4.0 in PSD Application

Contaminant Rate or Concentration

What emission levels do you.propose as best available control technology?
Contaminant Rate or Concentration

25 ppomvd corrected to 15% O,

10 ppmvd from CI; 16 ppmvd from CI/Duct Burner

3 ppmvd

See Section 4.0 in PSD Application for other pollutants

Describe the existing control and treatment technology (if any).
1. Control Device/System: 2. Operating Principles:

3. Efficiency:” 4. Capital Costs:

-*Explain method of determining

See Section 4.0 in PSD Application

DER Form 17-1.202(1)/91134C2/APS (12/91)
Effective October 31, 1982 Page 8 of 12



5. Useful Life: 6. Operating Costs:
7. Energy: : 8. Maintenance Cost:

9. Emissions:

Contaminant Rate or Concentration
10. Stack Parameters
a. Height: ft. b. Diameter ' fe.
c. Flow Rate: ACFM d. Temperature: °F.
e. Velocity: FPS

E. Describe the control and treatment technology available (As many types as applicable,
use additional pages if necessary).

1.

a. Control Devices: b. Operating Principles:

c. Efficiency:? d. Capital Cost:

e. Useful Life: f. Operating Cost:
Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

2.

a. Control Device: b. Operating Principles:

c. Efficiency:? d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:

!Explain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/91134C2/APS (12/91)
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j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

3.

a. Control Device: b. Operating Principles:

c. Efficiency:!? d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

4,

a. Control Device: b. Operating Principles:

c. Efficiency:?! d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes: .

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:!

3. Capital Cést: 4. Useful Life:

5. Operating Cost: 6. Energy:?

7. Maintenance Cost: 8. Manufacturer:
9. Other locations where employed on similar processes:

a. (1) Company:
(2) Mailing Address:
(3) City: (4) State:

lExplain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/91134C2/APS (12/91)
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(5) Environmental Manager:
(6) Telephone No.:
(7) Emissions:!

Contaminant . Rate or Concentration

(8) ‘Process Rate:l

b. (1) Company:

(2) Mailing Address:

(3) City: (4) State:
(5) Environmental Manager:

(6) Telephone No.:

(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:!
10. Reason for selection and description of systems:
lapplicant must provide this information when available. Should this information not be

available, applicant must state the reason(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION
See Sections 3.4.2.2 and 5.2 in PSD Application

A. Company Monitored Data

1. no. sites TSP () so* Wind spd/dir

Period of Monitoring / VA to [/
month day year month ‘day  year

Other data recorded

Attach all data or statistical summaries to this application.

*Specify bubbler (B) or continuous (C).

DER Form 17-1.202(1)/91134C2/APS (12/91)
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2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procedures?
[ ] Yes [ ] No [ ] Unknown
Meteorological Data Used for Air Quality Modeling See Section 6.0 in PSD Application

1. Year(s) of data from / / to ' / 4
month day  year month day year

2. Surface data obtained from (location)

3. Upper air (mixing height) data obtained from (location)

4. Stability wind rose (STAR) data obtained from (location)

Computer Models Used See Section 6.0 in PSD Application

1. . : Modified? 1If yes, attach description.
2. _ Modified? If yes, attach description.
3. ; Modified? 1If yes, attach description.
4, Modified? If yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and
principle output tables.

Applicants Maximum Allowable Emission Data See Section 6.0 in PSD Application

Pollutant _ Emission Rate
TSP grams/sec
S0? grams/sec

Emission Data Used in Modeling See Section 6.0 in PSD Application

Attach list of emission sources. Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, allowable emissions,
and normal operating time.

Attach all other information supportive to the PSD review. PSD Application Attached

Discuss the social and economic impact of the selected technology versus other
applicable technologies (i.e, jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources. See Section 4.0 in PSD
Application

Attach scientific, engineering, and technical material, reports, publications, journals,
and other competent relevant information describing the theory and application of the
requested best available control technology. See Section 4.0 in PSD Application

DER Form 17-1.202(1)/91134C2/APS (12/91)
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1.0 INTRODUCTION

Orlando CoGen Limited, L.P. is proposing to locate a natural gas-fired, 128.9-megawatt (MW)
nominal capacity, cogeneration facility in the Orlando Central Park. The proposed site, which is
located in Orange County (Figure 1-1), will be under the control of Orlando CoGen Limited,
L.P.. The proposed cogeneration facility will consist of one combustion turbine (CT) and a steam
turbine, which will utilize the steam generated by a heat recovery steam generator (HRSG).
Operational characteristics for the facility are provided in Table 1-1. The HRSG also will supply
steam an adsorption chiiler system, which will be used to supply chilled water service to the
existing Air Products and Chemicals plant located adjacent to the site. A plot plan for the

cogeneration facility is contained in the map pocket.

KBN Engineering and Applied Sciences, Inc. (KBN), has been contracted by Orlando CoGen
Limited, L.P. to provide air permitting services for the facility. The prevention of significant
deterioration (PSD) review included control technology review, source impact analysis, air quality
analysis (monitoring), and additional impact analyses. Initially, preliminary analyses were
performed to determine compliance with PSD increments and preconstruction de minimis
monitoring levels for the proposed plant only. This analysis demonstrated that the proposed

facility will have insignificant air quality impacts.

The proposed project will be a major facility because potential emissions of at least one regulated
pollutant exceed 250 tons per year (TPY). PSD review is required for such pollutants and for
any other regulated pollutant for which the potential emissions exceed the PSD significant
emission rate. The potential emissions from the proposed project will exceed the PSD significant
emission rates for nitrogen oxides (NO,), carbon monoxide (CO), particulate matter (PM), and
particulate matter with an aerodynamic diameter less than or equal to 10 micrometers (PM10).

Therefore, the project is subjecf to PSD review for these pollutants.
This report is presented in seven sections. A general description of the proposed operation is

given in Section 2.0. The air quality review requirements and applicability of the PSD and

nonattainment regulations to the project are presented in Section 3.0. The control technology

1-1
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ORLANDO COGEN LIMITED, L.P.
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Table 1-1. Characteristics of the Orlando CoGen Limited, L.P. Project
CT Only

@

ISO Design
Characteristic Condition Condition®
Net Capacity (kW)
Combustion Turbine 78,830 78,830
Steam Cycle 35,740 50,100
Total 114,570 128,930
Equipment Characteristics
Type of CT ABB 1IN-EV ABB 1IN-EV
CT Heat Input (10° Btu/hr) 856.9 856.9
Duct Burner Heat Input (10° Btu/hr) - 122.0°
CT NO, Control Dry Low-NO, Combustor
Natural Gas Fuel
CT (ft*/hr) 905,795 905,795
Duct Burner (ft/hr) - 128,964°
Note: CT = combustion turbine.

ft3/hr = cubic feet per hour.
- HRSG = heat recovery steam generator.

10° Btu/hr = million British thermal units per hour.

2 At ISO condition (59°F ambient temperature) for CT and maximum duct firing in HRSG.
® Duct firing will be implemented at an ambient temperature of 59°F or higher. Maximum heat
input will be 122 x 10° Btu/hr.
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2.0 PROJECT DESCRIPTION

2.1 GENERAL DESCRIPTION
The proposed project will consist of one CT that will exhaust through one HRSG. The CT will
be an Asea Brown Boveri (ABB) 11N-EV machine. The ABB 11N-EV is a heavy frame

industrial gas turbine that uses a single dry low-NO, combustion chamber. The CT will be served

by a single HRSG, exhausting to an individual stack. There will be no bypass stacks on the CT
for simple cycle operation. There will be a single electric generator, which will be driven

directly by the CT and a steam turbine. A flow diagram of the project is presented in Figure 2-1.

Natural gas will be used to fuel the CT; distillate fuel oil will not be used. Supplementary firing
of only natural gas in the HRSG will occur only when the ambient température is 59°F or
greater. The supplementary firing is expectéd to occur during "on-peak"” power demand time
periods. The maximum duct burner firing will be 4,500 hours at an average heat input of

100 million British thermal units per hour (10° Btu/hr), or 450,000 million British thermal units
per year (x 10° Btu/yr). Maximum duct burner firing will be 122 x 10° Btu/hr.

Air emission sources associated with the proposed project consist of the CT and supplemental
firing in the HRSG. Dry low-NO, combustion will be used to control emissions of NO, from the
CT; low-NO, burners will minimize NO, emissions when duct firinyg. The use of natural gas

will minimize the emissions of sulfur dioxide (SO,) and other pollutants from the unit.

2.2 FACILITY EMISSIONS AND STACK OPERATING PARAMETERS

Emissions and stack parameters for the CT/HRSG are presented in Table 2-1. Maximum

emissions for the CT occur at the lowest ambient'operating temperature [i.e., 20 degrees
Fahrenheit (°F)]. Emissions and stack parameters for this case are presented in Table 2-1 for the
CT only.

In the case of duct firing, duct firing will occur only at ambient temperatures of 59°F or greater.
The maximum heat input to the duct burner will be 122 x 10° Btu/hr at a higher ambient

temperature, Since the CTs emissions are higher at lower ambient temperatures, the CT

2-1
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Table 2-1. Stack, Operating, and Emission Data for the Proposed Cogeneration Facility
Maximum Emissions
CT/Duct Burner
Parameter CT Only* Ccre Duct Burner® Total
Stack Data (ft)
Height 115 115
Diameter 15.7 15.7
Operating Data
Temperature (°F) 250 220
Velocity (ft/sec) 69.9 58.14
Building Data (ft)
Height 76 76
Length 60 60
Width 43 43
Maximum Hourly Emissions (Ib/hr)
SO, 2.82 2.59 0.37 296
PM/PM10 11.0 9.0 1.22 10.22
NO, 95.7 86.4 122 98.6
CO 233 210 122 - 332
vOC 3.18 298 3.7 6.7
Sulfuric Acid Mist 0.02 0.02 0.003 0.02
Annual Potential Emissions (TPY)
SO, 12.35 11.34 0.68 12.02
PM/PM10 48.18 3942 225 41.67
NO, 419.2 © 3784 225 400.9
CcO 102.1 921 22.5 114.6
vOC 13.9 13.0 6.75 19.75
Sulfuric Acid Mist 0.095 : 0.087 0.01 0.097

Note:  10° Btu/hr =
CO =

CT =

OF -

ft =

ft/sec =

HRSG =

Ib/hr =

Neg

NO,

0O,

PM
PM10 =
ppmvd
SO,
TPY =
vVOC =

operation.

million British thermal units per hour.
carbon monoxide.

combustion turbine.

degrees Fahrenheit.

feet.

feet per second.

heat recovery steam generators.
pounds per hour.

negative.

nitrogen oxides.

oxygen molecule.

particulate matter.

particulate matter less than or equal to 10 micrometers.
parts per million by volume dry.
sulfur dioxide.

tons per year.

volatile organic compound.

operation; stack parameters based on 90°F ambient temperature.
¢ Performance based on 122 x 10° Btu/hr heat input for HRSG; annual emissions based on 4,500 hours per
year operation at an average heat input of 100 x 10° Btu/hr. :

23

Performance based on 20°F with NO, emissions at 25 ppmvd (corrected to 15 percent O,); 8,760 hr/yr

Performance based on 59°F with NO, emissions of 25 ppmvd (corrected to 15 percent O,), 8,760 hr/yr
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emissions for the case of duct firing were based on 59°F ambient temperature, with duct firing
emissions based on 122 x 10° Btu/hr.

These emissions, as well as the total emissions for the CT and duct firing, are shown in
Table 2-1. Stack parameters for the duct firing case are based on 90°F ambient temperature,

which produces the lowest volume flow and, hence, lowest plume rise of the exhaust gases.
Gas turbine performance data and maximum emissions for regulated criteria pollutants, regulated

noncriteria pollutants, and nonregulated pollutants from the CT are presented in Tables A-1
through A-5 of Appendix A.

2-4
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3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal and state air regulatory requirements and their

applicability to the proposed project. These regulations must be satisfied before the proposed
project can begin operation.

3.1 NATIONAL AND STATE AAQS

The existing applicable national and Florida Ambient Air Quality Standards (AAQS) are presented
in Table 3-1. Primary national AAQS were promulgated to protect the public health, and
secondary national AAQS were promulgated to protect the public welfare from any known or
anticipated adverse effects associated with the presence of pollutants in the ambient air. Areas of
the country in violation of AAQS are designated as nonattainment areas, and new sources to be

located in or near these areas may be subject to more stringent air permitting requirements.

3.2 PSD REQUIREMENTS

3.2.1 GENERAL REQUIREMENTS

Under federal and State of Florida PSD review requirements, all major new or modified sources
of air pollutants regulated under the Clean Air Act (CAA) must be reviewed and a preconstruction
permit issued. Florida’s State Implementation Plan (SIP), which contains PSD regulations, has
been approved by EPA; therefore, PSD approval authority has been granted to the Florida
Department of Environmental Regulation (FDER).

A "major facility" is defined as any one of 28 named source categories that has the potential to
emit 100 TPY or more, or any other stationary facility that has the potential to emit 250 TPY or
more of any pollutant regulated under CAA. "Potential to emit" means the capability, at
maximum design capacity, to emit a pollutant after the application of control equipment. A
“major modification” is defined under PSD regulations as a change at an existing major facility

that increases emissions by greater than significant amounts. PSD significant emission rates are
shown in Table 3-2;

PSD review is used to determine whether significant air quality deterioration will result from the
new or modified facility. Federal PSD requirements are contained in 40 CFR 52.21, Prevention

3-1
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Table 3-1. National and State AAQS, Allowable PSD Increments, and Significant Impact Levels (ug/ma)

AAQS® .
National State Significant

Primary Secondary of PSD Increments? Impact

Pollutant Averaging Time Standard Standard Florida Class 1 Class II Levels®
Particulate Matter Annual Geometric Mean NA NA NA 5 19 1
(TSP) ' 24-Hour Maximum NA NA NA 10 37 5
Particulate Matter Annual Arithmetic Mean 50 50 50 4° 17° 1
(PM10) 24-Hour Maximum 150 150 150 8¢ 30° 5
Sulfur Dioxide Annual Arithmetic Mean 80 NA 60 2 20 1
24-Hour Maximum 365 NA 260 5 91 5
3-Hour Maximum NA 1,300 1,300 25 512 25
Carbon Monoxide 8-Hour Maximum 10,000 10,000 10,000 NA NA 500
1-Hour Maximum 40,000 40,000 40,000 NA NA 2,000
Nitrogen Dioxide Annual Arithmctic Mean 100 100 100 25 25 1
Ozone 1-Hour Maximum® 235 235 235 NA NA NA
Lead Calendar Quarter 15 1.5 15 NA NA NA

Arithmetic Mean

-t

& Short-term maximum concentrations are not to be exceeded more than-once per year.
Maximum concentrations are not to be exceeded.
¢ Proposed October 5, 1989.
Achieved when the expected number of days per year with concentrations above the standard is fewer than 1.

o

Note:  Particulate matter (ISP) = total suspended particulate matter.
Particulate matter (PM10) = particulate matter with aerodynamic diameter less than or equal to 10 micrometers.
NA = Not applicable (i.e., no standard exists).

Sources: Federal Register, Vol. 43, No. 118, June 19, 1978.
40 CFR 50. :
40 CFR 52.21.
Chapter 17-2.400, F.A.C.



91134C1
12/05/91
Table 3-2. PSD Significant Emission Rates and De Minimis Monitoring Concentrations
De Minimis
Significant Monitoring
Regulated Emission Rate Concentration®
Pollutant Under (TPY) (ug/m®)
Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter (TSP) NAAQS, NSPS 25 10, 24-hour
Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Oxides NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic Compounds NAAQS, NSPS 40 100 TPY®
Lead NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM
Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, 1-hour
Reduced Sulfur Compounds NSPS 10 10, 1-hour
Hydrogen Sulfide NSPS 10 0.2, 1-hour
Asbestos NESHAP 0.007 NM
Beryllium NESHAP 0.0004 0.001, 24-hour
Mercury NESHAP 0.1 0.25, 24-hour
Vinyl Chloride NESHAP 1 15, 24-hour
Benzene NESHAP ¢ NM
Radionuclides NESHAP ¢ NM
Inorganic Arsenic NESHAP ¢ NM

ozone.

Any emission rate of these pollutants.

Short-term concentrations are not to be exceeded. )
No de minimis concentration; an increase in VOC emissions of 100 TPY or more will require monitoring analysis for

Note: Ambient monitoring requirements for any pollutant may be exempted if the impact of the increase in emissions is
below de minimis monitoring concentrations.

NAAQS = National Ambient Air Quality Standards.

NM = No ambient measurement method.
NSPS = New Source Performance Standards,
NESHAP = National Emission Standards for Hazardous Air Pollutants.

TPY = tons per year.

pg/m® = micrograms per cubic meter.

Sources: 40 CFR 52.21.

Chapter 17-2, FA.C.
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of Significant Deterioration of Air Quality. The State of Florida has adopted PSD regulations that
are essentially identical to federal regulations [Chapter 17-2.500, Florida Administrative Code
(F.A.C.)]. Major facilities and major modifications are required to undergo the following
analysis related to PSD for each pollutant emitted in significant amounts:

1. Control technology review,

2. Source impact analysis,

3. Air quality analysis (monitoring),
4. Source information, and
5

. Additional impact analyses.

In addition to these analyses, a new facility also must be reviewed with respect to Good
Engineering Practice (GEP) stack height regulations. Discussions concerning each of these

requirements are presented in the following sections.

3.2.2 INCREMENTS/CLASSIFICATIONS

In promulgating the 1977 CAA Amendments, Congress specified that certain increases above an
air quality baseline concentration level of SO, and total suspended particulate matter [PM(TSP)]
concentrations would constitute significant deterioration. The magnitude of the allowable
increment depends on the classification of the area in which a new source (or modification) will
be located or have an impact. Three classifications were designated, based on criteria established
in the CAA Amendments. Initially, Congress promulgated areas as Class I (international parks,
national wilderness areas, and memorial parks larger than 5,000 acres, and national parks larger
than 6,000 acres) or as Class II (all areas not designated as Class I). No Class III areas, which
would be allowed greater deterioration than Class II areas, were designated. EPA then

promulgated as regulations the requirements for classifications and area designations.

On October 17, 1988, EPA promulgated regulations to prevent significant deterioration as a result
of emissions of NO, and established PSD increments for nitrogen dioxide (NO,) concentrations.
The EPA class designations and allowable PSD increments are presented in Table 3-1. FDER has
adopted the EPA class designations and allowable PSD increments for SO,, PM(TSP), and NO,

increments.

The term “baseline concentration” evolves from federal and state PSD regulations and refers to a

concentration level corresponding to a specified baseline date and certain additional baseline
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sources. By definition, in the PSD regulations as amended August 7, 1980, baseline

concentration means the ambient concentration level that exists in the baseline area at the time of

the applicable baseline date. A baseline concentration is determined for each pollutant for which
a baseline date is established and includes:

1.

The actual emissions representative of facilities in existence on the applicable
baseline date; and

The allowable emissions of major stationary facilities that commenced construction
before January 6, 1975, for SO, and PM(TSP) concentrations; or February 8, 1988,
for NO, concentrations; but that were not in operation by the applicable baseline
date.

The following emissions are not included in the baseline concentration and therefore affect PSD

increment consumption:

1.

Actual emissions from any major stationary facility on which construction
commenced after January 6, 1975, for SO, and PM(TSP) concentrations, and after
February 8, 1988, for NO, concentrations; and

Actual emission increases and decreases at any stationary facility occurring after the
baseline date.

In reference to the baseline concentration, the term "baseline date" actually includes three
different dates:

1.

The major facility baseline date, which is January 6, 1975, in the cases of SO, and
PM(TSP); and February 8, 1988, in the case of NO,;

The minor facility baseline date, which is the earliest date after the trigger date on

which a major stationary facility or major modification subject to PSD regulations

submits a complete PSD application; and '

The trigger date, which is August 7, 1977, for SO, and PM(TSP), and February 8,
1988, for NO,.

The minor source baseline date for SO, and PM(TSP) has been set as December 27, 1977, for the
entire State of Florida (Chapter 17-2.450, F.A.C.).
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3.2.3 CONTROL TECHNOLOGY REVIEW

The control technology review requirements of the federal and state PSD regulations require that
all applicable federal and state emission-limiting standards be met, and that Best Available Control
Technology (BACT) be applied to control emissions from the source [Chapter 17-2.500(5)(c),
F.A.C]. The BACT requirements are applicable to all regulated pollutants for which the increase

in emissions from the facility or modification exceeds the significant emission rate (see
Table 3-2).

BACT is defined in Chapter 17-2.100(25), F.A.C., as:

An emissions limitation, including a visible emission standard, based on the
maximum degree of reduction of each pollutant emitted which the department, on
a case by case basis, taking into account energy, environmental, and economic
impacts, and other costs, determines is achievable through application of
production processes and available methods, systems, and techniques (including
fuel cleaning or treatment or innovative fuel combustion techniques) for control of
such pollutant. If the Department determines that technological or economic
limitations on the application of measurement methodology to a particular part of
a source or facility would make the imposition of an emission standard infeasible,
a design, equipment, work practice, operational standard or combination thereof,
may be prescribed instead to satisfy the requirement for the application of BACT.
Such standard shall, to the degree possible, set forth the emissions reductions
achievable by implementation of such design, equipment, work practice, or
operation.

BACT was promulgated within the framework of the PSD requirements in the 1977 amendments
of the CAA [Public Law 95-95; Part C, Section 165(a)(4)]. The primary purpose of BACT is to
optimize consumption of PSD air quality increments and thereby enlérge the potential for future
economic growth without significantly degrading air quality (EPA, 1978; 1980). Guidelines for
the evaluation of BACT can be found in EPA’s Guidelines for Determining Best Available
Control Technology (BACT) (EPA, 1978) and in the PSD Workshop Manual (EPA, 1980).
These guidelines were promulgated by EPA to provide a consistent approach to BACT and to
ensure that the impacts of alternative emission control systems are measured by the same set of
parameters. In addition, through implementation of these guidelines, BACT in one area may not
be identical to. BACT in another area. According to EPA (1980), "BACT analyses for the same
types of emissions unit and the same pollutants in different locations or situations may determine
that different control strategies should be applied to the different sites, depending on site-specific

factors. Therefore, BACT analyses must be conducted on a case-by-case basis."
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The BACT requirements are intended to ensure that the control systems incorporated in the design
of a proposed facility reflect the latest in control technologies used in a particular industry and
take into consideration existing and future air quality in the vicinity of the proposed facility.
BACT must, as a minimum, demonstrate compliance with New Source Performance Standards
(NSPS) for a source (if applicable). An evaluation of the air pollution control techniques and
systems, including a cost-benefit analysis of alternative control technologies capable of achieving a
higher degree of emission reduction than the proposed control technology, is required. The cost-
benefit analysis requires the documentation of the materials, energy, and economic penalties
associated with the proposed and alternative control systems, as well as the environmental benefits

derived from these systems. A decision on BACT is to be based on sound judgment, balancing

- environmental benefits with energy, economic, and other impacts (EPA, 1978).

Historically, a "bottom-up" approach consistent with the BACT Guidelines and PSD Workshop
Manual has been used. With this approach, an initial control level, which is usually NSPS, is

evaluated against successively more stringent controls until a BACT level is selected.

Recently, EPA issued a draft guidance document on the top-down approach entitled Top-Down
Best Available Control Technology Guidance Document (EPA, 1990). The "draft" guidance
requires starting with the most stringent (or top) technology and emissions limit that have been
applied elsewhere to the same or a similar source category. The applicant must next provide a
basis for rejecting this technology in favor of the next most stringent technology or propose to use
it. Rejection of control alternatives may be based on technical or economic infeasibility. Such
decisions are made on the basis of physical differences (e.g., fuel type), locational differences
(e.g., availability of water), or significant differences that may exist in the environmental,
economic, or energy impacts. The differences between the proposed facility and the facility on

which the control technique was applied previously must be justified.

3.2.4 AIR QUALITY MONITORING REQUIREMENTS

In accordance with requirements of 40 CFR 52.21(m) and Chapter 17-2.500(f); F.A.C,, any
application for a PSD permit must contain an analysis of continuous ambient air quality data in
the area affected by the proposed major stationary facility or major modification. For a new
major facility, the affected pollutants are those that the facility potentially would emit in
significant amounts. For a major modification, the pollutants are those for which the net

emissions increase exceeds the significant emission rate (see Table 3-2).
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Ambient air monitoring for a period of up to 1 year generally is appropriate to satisfy the PSD
monitoring requirements. A minimum of 4 months of data is required. Existing data from the
vicinity of the proposed source may be used if the data meet certain quality assurance
requirements; otherwise, additional data may need to be gathered. Guidance in designing a PSD
monitoring network is provided in EPA’s Ambient Monitoring Guidelines for Prevention of
Significant Deterioration (EPA, 1987a).

The regulations include an exemption that excludes or limits the pollutants for which an air
quality analysis must be conducted. This exemption states that FDER may exempt a proposed
major stationary facility or major modification from the monitoring requirements with respect to a
particular pollutant if the emissions increase of the pollutant from the facility or modification
would cause, in any area, air quality impacts less than the de minimis levels presented in

Table 3-2 [Chapter 17-2.500(3)(e), F.A.C.].

3.2.5 SOURCE IMPACT ANALYSIS

A source impact analysis must be performed for a proposed major source subject to PSD review
for each pollutant for which the increase in emissions exceeds the significant emission rate
(Table 3-2). The PSD regulations specifically provide for the use of atmospheric dispersion
models in performing impact analyses, estimating baseline and future air quality levels, and
determining compliance with AAQS and allowable PSD increments. Designated EPA models
normally must be used in performing the impact analysis. Specific applications for other than
EPA-approved models require EPA’s consultation and prior approval. Guidance for the use and
application of dispersion models is presented in the EPA publication Guideline on Air Quality
Models (Revised) (EPA, 1987b). The source impact analysis for criteria pollutants may be
limited to the new or modified source if the net increase in impacts as a result of the new or

modified source is below significance levels as presented in Table 3-1.

Various lengths of record for meteorological data can be used for impact analysis. A 5-year
period can be used with corresponding evaluation of highest, second-highest short-term
concentrations for comparison to AAQS or PSD increments. The term "highest, second-highest”
(HSH) refers to the highest of the second-highest concentrations at all receptors (i.e., the highest
concentration at each receptor is discarded). The second-highest concentration is significant
because short-term AAQS specify that the standard should not be exceeded at any location more

than once a year. If less than 5 years of meteorological data are used in the modeling analysis,
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the highest concentration at each receptor normally must be used for comparison to air quality
standards.

3.2.6 ADDITIONAL IMPACT ANALYSIS

In addition to air quality impact analyses, federal and State of Florida PSD regulations fequire
analyses of the impairment to visibility and the impacts on soils and vegetation that would occur
as a result of the proposed source [40 CFR 52.21; Chapter 17-2.500(5)(e), F.A.C.]. These
analyses are to be conducted primarily for PSD Class I areas. Impacts as a result of general
commercial, residential, industrial, and other growth associated with the source also must be
addressed. These analyses are required for each pollutant emitted in significant amounts

(Table 3-2).

3.2.7 GOOD ENGINEERING PRACTICE STACK HEIGHT
The 1977 CAA Amendments require that the degree of emission limitation required for control of
any pollutant not be affected by a stack height that exceeds GEP or any other dispersion
technique. On July 8, 1985, EPA promulgated final stack height regulations (EPA, 1985a).
Identical regulations have been adopted by FDER [Chapter 17-2.270, F.A.C.]. GEP stack height
is defined as the highest of:

1. 65 meters (m), or

2. A height established by applying the formula:

Hg = H + 1.5L
where: Hg = GEP stack height,
H = Height of the structure or nearby structure, and

L = Lesser dimension (height or projected width) of
nearby structure(s), or
3. A height demonstrated by a fluid model or field study.

“Nearby" is defined as a distance up to five times the lesser of the height or width dimensions of
a structure or terrain feature, but not greater than 0.8 kilometer (km). Although GEP stack
height regulations require that the stack height used in modeling for determining compliance with
AAQS and PSD increments not exceed the GEP stack height, the actual stack height may be

greater.

The stack height regulations also allow increased GEP stack height beyond that resulting from the

above formula in cases where plume impaction occurs. Plume impaction is defined as
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concentrations measured or predicted to occur when the plume interacts with elevated terrain.
Elevated terrain is defined as terrain that exceeds the height calculated by the GEP stack height
formula.

3.3 NONATTAINMENT RULES
Based on the current nonattainment provisions (Chapter 17-2.510, F.A.C.), all major new

facilities and modifications to existing major facilities located in a nonattainment area must
undergo nonattainment review. A new major facility is required to undergo this review if the |
proposed pieces of equipment have the potential to emit 100 TPY or more of the nonattainment
pollutant. A major modification at a major facility is required to undergo review if it results in a
significant net emission increase of 40 TPY or more of the nonattainment pollutant or if the

modification is major (i.e., 100 TPY or more).

For major facilities or major modifications that locate in an attainment or unclassifiable area, the
nonattainment review procedures apply if the source or modification is located within the area of
influence of a nonattainment area. The area of influence is defined as an area that is outside the

boundary of a nonattainment area but within the locus of all points that are 50 km outside the

~ boundary of the nonattainment area. Based on Chapter 17-2.510(2)(a)2.a, F.A.C., all volatile

organic compound (VOC) sources that are located within an area of influence are exempt from the
provisions of new source review for nonattainment areas. Sources that emit other nonattainment
pollutants and are located within the area of influence are subject to nonattainment review unless
the maximum allowable emissions from the proposed source do not have a significant impact

within the nonattainment area.

3.4 SOURCE APPLICABILITY

3.4.1 AREA CLASSIFICATION

The project site is located in Orange County, which has been designated by EPA and FDER as an
attainment area for all criteria pollutants. Orange County and surrounding counties are designated
as PSD Class II areas for SO,, PM(TSP), and NO,. The site is located more than 100 km from
the closest part of the Chassahowitzka National Wilderness Class I Area.

3.4.2 PSD REVIEW

3.4.2.1 Pollutant Applicability

The proposed project is considered to be a major facility because potential emissions of at least
one regulated pollutant will exceed 250 TPY (refer to Table 2-1); therefore, PSD review is
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required for any pollutant for which the potential emissions exceed the PSD significant emission
rates presented in Table 3-2 (i.e., major source). As shown in Table 3-3, potential emissions
from the proposed project will exceed the PSD significant emission rates for NO,, CO, and
PM/PM10. Therefore, the project is subject to PSD review for these pollutants.

3.4.2.2 Ambient Monitoring

Based on the increase in emissions from the proposed project, presented in Table 3-3, a PSD

preconstruction ambient monitoring analysis is required for PM/PM10, NO,, and CO. However,
if the increase in impacts of a pollutant is less than the de minimis monitoring concentration, then
an exemption from the preconstruction ambient monitoring requirement is provided for in the
FDER regulations [FDER Rule 17-2.500(3)(e)]. In addition, if an acceptable ambient monitoring
method for the pollutant has not been established by EPA, monitoring is not required.

If preconstruction monitoring data are required to be submitted, data collected at or near the
project site can be submitted, based on existing air quality data (e.g., FDER) or the collection of

on-site data.

Maximum predicted impacts as a result of the maximum emission associated with the proposed
project are presented in Table 3-4 for polfutants requiring PSD review. The methodology used to
predict maximum impacts and the impact analysis results are presented in Sections 6.0 and 7.0.
As shown in Table 3-4, the maximum impacts are below the respective de minimis monitoring
concentration for each pollutant. Therefore, preconstruction monitoring is not required for these
pollutants.

3.4.2.3 GEP Stack Height Impact Analysis
The GEP stack height regulations allow any stack to be at least 65 m high. The proposed stack
for the proposed CT/HRSG will be 115 ft (35.1 m) high and, therefore, does not exceed the GEP

stack height. The potential for downwash of the units’ emissions caused by nearby structures is
discussed in Section 6.0.

3.4.3 NONATTAINMENT REVIEW
The project site is located in Orange County, which is classified as an attainment area for all
criteria pollutants. The site is also located more than 50 km from any nonattainment area.

Therefore, nonattainment requirements are not applicable.
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Table 3-3. Maximum Emissions Due To the Orlando CoGen Limited, L.P. Project Compared to the

PSD Significant Emission Rates

Emissions (TPY)

Potential
Emissions From Significant
Proposed Emission PSD
Pollutant Facility Rate Review
Sulfur Dioxide 1235 40 No
Particulate Matter (TSP) 48.18 25 Yes
Particulate Matter (PM10) 48.18 15 Yes
Nitrogen Dioxide 419.2 40 Yes
Carbon Monoxide 114.6 100 Yes
Volatile Organic Compounds 19.75 40 No
Lead NEG 0.6 No
Sulfuric Acid Mist 0.097 7 No
Total Fluorides NEG 3 No
Total Reduced Sulfur NEG 10 No
Reduced Sulfur Compounds NEG 10 No
Hydrogen Sulfide NEG 10 No
Asbestos NEG 0.007 No
Beryllium NEG 0.0004 No
Mercury NEG 0.1 No
Vinyl Chloride NEG 1 No
Benzene NEG 0 No
Radionuclides NEG 0 No
Inorganic Arsenic NEG 0 No
Note: NEG = Negligible.
TPY = Tons per year.
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3.4.4 HAZARDOUS POLLUTANT REVIEW

The FDER has a draft policy (FDER, 1991) that may be used to determine whether any emission
of a hazardous or toxic pollutant can pose a possible health risk to the public. All regulated
pollutants for which an ambient standard does not exist and all nonregulated hazardous pollutants
are to be compared to No-Threat Levels (NTLs) for each applicable pollutant. If the maximum
predicted concentration for any hazardous pollutant is less than the corresponding NTL for each
applicable averaging time, that emission is considered not to pose a significant health risk.
Impacts of emissions of hazardous/toxic pollutants from the proposed facility are presented in
Section 7.0. Based on this analysis, the NTL will not be exceeded for any pollutant.
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Table 3-4. Predicted Maximum Impacts Due To the Orlando CoGen Limited, L.P. Project

Compared to PSD De Minimis Monitoring Concentrations

Concentration (ug/m3)

Predicted De Minimis
Averaging Maximum Monitoring
Pollutant Time Impact Concentration
Particulate Matter (PM10) 24-hour 2.4 10
Nitrogen Dioxide Annual 0.6 14
Carbon Monoxide 8-hour 12 575

Note:

/m3 = micrograms per cubic meter.
"g g p

3-14



91134C1/4-1
12/19/91

4.0 CONTROL TECHNOLOGY REVIEW

4.1 APPLICABILITY

The control technology review requirements of the PSD regulations are applicable to emissions of
NO,, CO, and PM/PM(10) for the Orlando CoGen project (see Section 3.0). This section
presents the applicable NSPS and the proposed BACT for these pollutants. The approach to
BACT analysis is based on the regulatory definitions of BACT, and is consistent with EPA’s draft
policy requiring a top-down approach.

4.2 NEW SOURCE PERFORMANCE STANDARDS
The applicable NSPS for gas turbines are codified in 40 CFR 60, Subpart GG. These regulations
apply to:
1. Electric utility stationary gas turbines with a heat input at peak load of greater than
100 x 10® Btu/hr [40 CFR 60.332(b)];
2. Stationary gas turbines with a heat input at peak load between 10 and
100 x 10° Btu/hr [40 CFR 60.332(c)]; or
3. Stationary gas turbines with a manufacturer’s rate base load at ISO conditions of
30 MW or less [40 CFR 60.332(d)].

The electric utility stationary gas turbine provisions apply to stationary gas turbines constructed
for the purpose of supplying more than one-third of their potential electric output capacity for sale
to any utility power distribution system [40 CFR 60.331(q)]. The requirements for electric utility
stationary gas turbines are applicable to the project and are the most stringent provision of the
NSPS. These requirements are summarized in Table 4-1 and were considered in the BACT
analysis. There are no NSPS emission limits for PM/PM10 or CO.

- As noted from Table 4-1, the NSPS NO, emission limit is adjusted based on unit heat rate and to

allow for fuel-bound nitrogen (FBN). For a FBN content of 0.015 percent or less, no increase in
the NSPS is provided; for a FBN content of between 0.015 and 0.10 percent, the NSPS is
increased by the factor of 0.4 times the FBN content (in percent by weight).

For the proposed CT, the NSPS emission limit is 94 parts per million (ppm), corrected to

15 percent oxygen dry conditions. The applicable NSPS for the duct burners is 40 CFR 60,
Subpart Db. The applicable requirements are presented in Table 4-2.
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Table 4-1. Federal NSPS for Electric Utility Stationary Gas Turbines

Pollutant Emission Limitation?
Nitrogen . 0.0075 percent by volume (75 ppm) at
Oxides® 15 percent O, on a dry basis adjusted for

heat rate and fuel nitrogen

Note: 10° Btu/hr
02
ppm

million British thermal units per hour.
oxygen molecule.
parts per million.

Applicable to electric utility gas turbines with a heat input at peak load of greater than 100 x 10° Btu/hr.
Standard is multiplied by 14.4/Y, where Y is the manufacturer’s rated heat rate in kilojoules per watt at
rated load or actual measured heat rate based on the lower heating value of fuel measured at actual peak

load; Y cannot be greater than 14.4. Standard is adjusted upward (additive) by the percent of nitrogen in
the fuel:

Fuel-bound nitrogen | Allowed Increase
(percent by weight) | NO, percent by
| volume
N<0.015 : 0
0.015<N<0.1 0.04(N)
0.1<N<0.25 0.004+0.0067(N-0.1)
N>0.25 0.005

Where: N = the nitrogen content of the fuel (percent by weight).

~Source: 40 CFR 60, Subpart GG.
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Table 4-2. Federal NSPS for Natural Gas Fired Industrial Steam-Generating Units, 40 CFR 60,

Subpart Db®

Pollutant

Emission Limitation for Gaseous or Liquid Fuels

Particulate Matter

Visible Emissions

Sulfur Dioxide

Nitrogen Oxides

No emission limits

20% opacity (6-minute average), except up to 27% opacity is
allowed for one 6-minute period per hour

No emission limits
1) Low heat release rate unit - 0.10 1b/10° Btu

2) High heat release rate unit - 0.20 1b/10° Btu
3)  Duct burner in combined cycle system - 0.20 1b/10° Btu

Note: 10° Btu/hr
1b/10° Btu

million British thermal units per hour.
pound million British thermal units.
% = percent.

2 Applies to any device that combusts fuel to produce steam and that has a maximum heat input
of more than 100 x 10® Btu/hr. Sources subject to Subpart Da are not subject to Subpart Db.

Source: 40 CFR 60, Subpart Db.
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4.3 BEST AVAILABLE CONTROL TECHNOLOGY

4.3.1 NITROGEN OXIDES

4.3.1.1 Identification of NO _Control Technologies

NO, emissions from combustion of fossil fuels consist of thermal NO, and fuel-bound NO,.
Thermal NO, is formed from the reaction of oxygen and nitrogen in the combustion air at

combustion temperatures. Formation of thermal NO, depends on the flame temperature,
residence time, combustion pressure, and air-to-fuel ratios in the primary combustion zone. The
design and operation of the combustion chamber dictates these conditions. Fuel-bound NO, is
created by the oxidation of volatilized nitrogen in the fuel. Nitrogen content in the fuel is the

primary factor in its formation.

Table 4-3 presents a listing of the lowest achievable emission rates/best available control
technology (LAER/BACT) decisions made by state environmental agencies and EPA regional
offices for gas turbines. This table was developed from the information contained in the
LAER/BACT clearinghouse documents (EPA, 1985b, 1986, 1987c, 1988¢c, 1989) and by
contacting state agencies, such as the California Air Control Board, the South Coast Air Quality
Management District, the New Jersey Department of Environmental Protection, and the Rhode
Island Department of Environmental Management.

The most stringent NO, controls for CTs established as LAER/BACT by state agencies are
selective catalytic reduction (SCR) with wet injection and wet injection alone. When SCR has
been employed, wet injection is used initially to reduce NO, emissions. SCR has been installed
or permitted in about 132 projects. The majority of these projects (more than 90 percent) are
cogeneration facilities with capacities of S0 MW or less. About 83 percent (i.e., 109) of the
projects have been in California. Of these 109 projects that have either installed SCR or have
been permitted with SCR, 43 percent have been in the Southern California NO, nonattainment
area where SCR was required not as BACT but as LAER, a more stringent requirement. LAER
is distinctly different from BACT in that there is no consideration of economic, energy, or
environmental impacts; if a control technology has previously been installed, it must be required
as LAER. LAER is defined as follows:
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Table 4-3. Summary of BACT Determinations for NOx from Gas—fired Turbines
Date
of Unit/Process Capacity NOx Emission Limit EfT.
Company Name State  Permit Description (Size) (b/MMBtu) (Ib/hr) (TPY) pmvd basis) Control Method (%)
Lake Cogen FL Nov-91 Combined Cycle 120 MW - — - 25 @15% 02 Steam Injection —
Pasco Cogen FL Nov-91 Combined Cycle 120 MW - - — 25 @15% 02 Steam Injection —
Florida Power Corporation FL Sep-91 Simple Cycle 552 MW - - — 42 @ 15% 02 Dry Low NOx Combustor —
Enron Louisana Energy Co LA Aug-91 Gas Turbines (2) 78.2 MMBtu/hr - 6.3 - 40 ppmv @ 15% 02 Water Inject 0.67 Ib/lb 71.00%
City of Lakeland FL Jul-91 Combined Cycle 120 MW — - — 25 @ 15% 02 Dry Low NOx Combustor -
Sumas Energy, Inc. WA Jun-91 Gas Turbine 80 MW - - — 6 @15% 02 SCR 90.00%
Florida P&L Co. (Martin) FL Jun-91 Combined Cycle 860 MW - —_ - 25 @15% 02 Dry Low NOx Combustor -
Commonwealth Atlantic LTD Partn. VA Mar-91 Gas Turbine 1533 MMBtu/hr — 139 - 25 ppmvd H2o Injection & Low NOx Comb. —
- Commonwealth Atlantic LTD Partn. VA Mar-91 Gas Turbine 1400 MMBtu/hr - — 1032 42 ppmvd Water Injection -
Florida P&L Co. (Ft. Lauderdale) FL Mar-91 Combined Cycle 860 MW -— - - 42 @ 15% 02 Steam Injection —_
Hardee Power Station FL Dec-90 Combined Cycle 660 MW -— - —_— 42 @15% 02 Wet Injection -—
Salinas River Cogen CA Nov-90 Gas Turbine 43.2 MW - 10 — 6 @15% 02 Dry Low NOx Comb. & SCR —_
Sargent Canyon Cogen Co CA Nov-90 Gas Turbine 42.5 MW - 10 — 6 @15% 02 Dry Low NOx Comb. & SCR —
March Point Cogen WA Oct-90 Turbine 80 MW — — — 25 @ 15% 02 Massive Steam Injection 80.00%
Las Vegas Cogen NV Oct-90 Turbine, Peaking 397 MMBtu/hr - — — 10 ppm Water Injection & SCR —
Delmarva Power Corporation DE Sep-90 Combined Cycle 450 MW 0.10 — — 25 @15% 02 Dry Low NOx Combustor —
Doswell Limited Partnership VA May-90 Turbine 1,261 MMBtu/hr — - — 9 ppmvd Dry Comb. to 25 ppm, SCR to 9 pp —
Fulton Cogeneration Assoc. NY Jan-90 GE LMS5000 500 MMBtu/hr - - - 36 Water Injection —
O’Brian California Cogen Il CA Jan-90 Gas Turbine 49.50 MW — 114.6 — ~ SCR —
Arrowhead Cogeneration VT Dec-89 Gas Turbine 282.0 MMBtu/hr — — — 9 @ 15% 02, IH Av Water Injection & SCR 80.00%
Richmond Power Enterprise Partn. VA Dec-89 Gas Turbine 1,163.5 MMBtu/hr - —_ — 8.2 @15% 02 Steam Inj. & SCR —_
JMC Selkirk, Inc. NY Nov-89 GE Frame 7 80 MW - - - 25 ppm Steam Injection -_—
Badger Creek Limited CA Oct—89 GT-Cogen 457.8 MMBtu/hr 0.0135 - — -~ Steam Injection & SCR —
Capitol District NRG Ctr CT Oct-89 Gas Turbine 738.8 MMBtu/hr — —_ —_ 42 @ 15% 02 Steam Injection —
City of Anaheim GT Proj. CA Sep-89  Gas Turbine 442 MMBtu/hr — 375 — - Steam Injection & SCR 69.60%
Panda-Rosemary Corp. NC Sep-89 GE Frame 6 499 MMBtu/hr 0.17 83 - ~ Water Injection -
Kamine Syracuse Cogen NY Sep-89 Turbine 79 MW — -— — 36 ppm Water Injection —
Cimarron Chemical Co. Co Aug-89 Turbines (2) 271.0 MMBtu/hr - — — 65 ppmv @ 15% O2 Steam Injection -
Tropicana Products, Inc. FL May-89 Gas Turbine 45.40 MW — - - 42 @ 15% 02 Steam Injection -
Empire Energy - Niagara Cogen NY May-89 GE Frame 6 (3) 1,248 MMBtu/hr — - - 42 ppm Steam Injection -
Megan-Racine Assoc. NY Mar-89 GE LM 5000 430 MMBtu/hr - - — 42 ppm Water Injection -
Potomac Electric Power Company MD Mar-89 Combined Cycle 860 MW - — - 42 @ 15% 02 Steam Injection -
Indec/Oswego Hill Cogen NY Feb-89 GE Frame 6 40 MW - - - 42 @ 15% 02 Water Injection -
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Table 4-3. Summary of BACT Determinations for NOx from Gas-fired Turbines
Date
of Unit/Process Capacity NOx Emission Limit Eff.
Company Name State Permit Description (Size) (b/MMBtu) (Ib/hr) (TPY) pmvd basis) Control Method (%)
Pawtucket Power RI Jan—-89 Turbine 58 MW — -_ — 9 @15% 02 SCR -
L&J Energy System Cogen NY Jan-89 GE LM 5000 40 MW — - - 42 ppm Steam Injection —
Mojave Cogen CA Jan-89 Turbine 490 MMBtu/hr 0.031 -— - - — —
Ocean State Power RI Jan-89 Combine Cycle 500 MW — - — 9 @15% 02 Water Injection & SCR —
Mojave Cogen CA Dec-88 Turbine 45 MW — -~ - 10 ppm Steam Injection & SCR -
Champion International AL Nov-88 Gas Turbine 35 MW - -~ - 42 @ 15% 02 Steam Injection 70.00%
Indeck-Yerks Energy Services NY Nov-88 GE Frame 6 40 MW - -~ - 42 @ 15% 02 Steam Injection —
Long Island Lighting Co NY Nov-88 Peaking Units (3) 75 MW — - - 55 ppm Water Injection -
Amtrak PA Oct-88 Turbine (2) 20 MW — - -— 42 @ 15% 02 H20 Injection —
Mobile Oil CA Sep-88 Turbine (2) 81.40 MMBtu/hr 0.047 3.78 - - Water Inj. & SCR —
Kamine South Glens Falls - NY Sep-88 GE Frame 6 40 MW - -- - 42 ppm Steam Injection -
Orlando Utilities FL Sep-88 Gas Turbine (2) 35 MW - - - 42 @ 15% 02 Steam Injection -
Delmarva Power Corporation DE Aug-88 Turbine (2) 200 MW —_ - - 42 ppm Low NOx Burners & Water Inj. -
O’Brien Cogen CT Aug-88 Gas Turbine (2)  499.9 MMBtu/hr - -— - 39 @ 15% 02 Water Injection -
Kamine Carthage NY Jul-88 GE Frame 6 40 MW - - — 42 ppm Steam Injection -
ADA Cogeneration Ml Jun-88 Turbine 245.0 MMBtu/hr - - - 42 @ 15% 02, 1H Av H20 Injection 59.00%
CCF-1 Jefferson Station CT May-88 Gas Turbines (2) 110 MMBtu/hr - - - 36 @ 15% 02 Water Injection -
Merck Sharp & Pohme PA May-88 Turbine 310 MMBTU/hr —_ - — 42 @ 15% 02 Steam Injection —
Virginia Power VA Apr-88 GE Turbine 1,875 MMBTU/hr 490 42 @ 15% 02 Steam Injection —
TBG/Grumman NY Mar-88 Gas Turbine 16 MW 0.2 - — 75 ppm H20 Inj. & Combustion Controls —
Combined Energy Resources CA Feb-88 Gas Turbine 25.94 MW — 1990 — — H20 Injection & SCR 81.00%
Texas Gas Transmission Corp. KY Feb-88 Gas Turbine 14300 HP — - - — NOx 0.015 % by Volume -_
Midland Cogeneration Venture MI Feb-88 Turbines (12) 984.2 MMBTU/hr — — — 42 @ 15% 02 Steam Injection —
Midway-Sunset Cogen CA Jan-88 GE Frame 7 (3) 75MW - 85 - - Water Inj. & Quiet Combustion -
Downtown Cogeneration Assoc. LA Aug-87 Gas Turbine 71.9 MMBtu/hr - - — 42 ppmvd @ 15% O2 Water Injection -
BAF Energy ' CA Jul-87 Turbine, Generator 887.2 MMBTU/hr — 301 — 9 ppm @ 15% 02  Steam Injection & SCR 80.00%
AES Placerita, Inc. CA Jul-87 Turbine 530 MMBTU/hr — 142 - 9 @15% 02 St./F Ratio 2.2:1 & SCR -
AES Placerita, Inc. CA Jul-87 Gas Turbine 530 MMBTU/hr — 12.0 - 9 @15% 02 St./F Ratio 2.2:1 & SCR -—
Power Development Co. CA Jun-87 Gas Turbine 49 MMBTU/H -— 1.5 -— 9 @15% 02 H20 Injection & SCR -
San Joaquin Cogen Limited CA Jun-87 Gas Turbine 43.6 MW -— 104 -- 6 @15% 02 H20 Injection & SCR 76.00%
Cogen Technologies NJ Jun-87 GE Frame 6 (3) 40 MW — - — 9.6 @15% 02 H20 Injection & SCR 95.00%
Trunkline LNG LA May-87 Gas Turbine 147,102 SCF/hr - 59 -— - —
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Table 4-3. Summary of BACT Determinations for NOx from Gas-fired Turbines

Date
of Unit/Process Capacity NOx Emission Limit - Eff.

Company Name State  Permit Description (Size) (1b/MMBtu) (Ib/hr) (TPY) pmvd basis) Control Method (%)
Pacific Gas Transmission OR May-87 Gas Turbine 14,000 HP — 50.3 — 154 Combustion Control -
Anheuser-Busch FL Apr~-87 Gas Turbine 95.7 MMBTU/hr 0.10 -— — -— — —
Alaska Elect. Gen. & Trans. AK Mar-87 Gas Turbine 80 MW -— - - 75 @15% 02 H20 Injection —
Sycamore Cogen CA Mar-87 Gas Turbine 75 MW — — — — — —
U.S. Borax & Chemical Corp. CA Feb-87 Gas Turbine 45 MW - 40 - 25 ppm @ 15% O2  Proper Combust. Techniques -
Sierra LTD. CA Feb~87 GE Gas Turbine  11.34 MMCF/D 0.016 4.04 -— - Steam Injection & SCR 95.86%
Midway-Sunset Project CA Jan~87 Gas Turbines (3) 973 MMBTU/hr — 1134 — 16.31 ppmv H20 Injection 73.00%
City of Santa Clara CA Jan~-87 Gas Turbine — — — — 42 @15% 02 Water Injection —
O'Brien NRG Systems/Merchants Re CA Dec~86 Gas Turbine 359.5 MMBtu/hr — 303 - 15 @15% 02 Water Injection & SCR —
California Dept. of Corr. CA Dec-86 Gas Turbine 5.1 MW - - — 38 @15% 02 1:1 H20 Injection —
Double 'C’ Limited CA Nov-~-86 Gas Turbine 25 MW — 8.08 - — H20 Inj. & Selected Catalytic Red. —
Kern Front Limited CA Nov-86 Gas Turbine (2) 50 MW -—  8.08 — 45 @15% 02 Water Injection & SCR 95.80%
PG&E, Station T CA Aug~86 GE LM5000 396 MMBTU/hr - 63 - 25 ppm @ 15% O2  Steam Injection @ SUF Ratio of 1.7/ 75.00%
Wichita Falls E. L., I. TX Jun-86 Gas Turbine 20 MW - — 684 — Steam Injection -
Formosa Plastic Corp. TX May~86 GE MS 6001 384 MW -— — 640 — Steam Injection -~
Kern Energy Corp. CA Apr-86 Gas Turbine 8.8 MMCF/D 0.023 8.29 - - Steam Inj., Low NOx Config. & SC 87.00%
Monarch Cogen CA Apr-86 Combined Cycle 92.20 MMBtu/hr —  8.02 - 2 @15%02 SCR —
Moran Power, Inc. CA Apr-86 Gas Turbine 8.0 MMCF/D 0.02 8.29 — - Steam Inj., Low NOx Config. & SC 87.00%
Southeast Energy, Inc. CA Apr-86 Gas Turbine 8.0 MMCF/D 0.023  8.29 — — Steam Inj., Low NOx Config. & SC 87.00%
Western Power System, Inc CA Mar-86 GE Gas Turbine 26.5 MW — - — 9 @15% 02 H20 Injection & SCR 80.00%
AES Placerita, Inc. CA Mar-86 Turbine 519 MMBTU/hr — 262 - 7 @15% 02 H20 Injection & SCR -
OLS Energy CA Jan-86 GE Gas Turbine 256 MMBTU/hr - - - 9 @15% 02 H20 Injection & Scrubber 80.00%
Union Cogeneration CA Jan~86 Gas Turbine 16 MW - -— - 25 @15% 02 H20 Injection & Scrubber —

Page 3 of 3

NOx4GT, 91331, 19-Dec-91



91134C1/4-8
12/19/91

Lowest achievable emission rate means, for any source, the more stringent rate of
emissions based on the following: (i) The most stringent emissions limitation which is
contained in the implementation plan of any State of such class or category of stationary
source, unless the owner or operator of the proposed stationary source demonstrates that
such limitations are not achievable; or (ii) The most stringent emissions limitation which is
achieved in practice by such class or category of stationary source. This limitation, when
applied to a modification, means the lowest achievable emissions rate for the new or
modified emissions units within the stationary source. In no event shall the application of
this term permit a proposed new modified stationary source to emit any pollutant in excess
of the amount allowable under applicable new source standards of performance (40 CFR
51, Appendix S.II, A.18).

As noted previously, there are distinct regulatory and policy differences between LAER and

BACT.

All the projects in California have natural gas as the primary fuel, and only 15 of the SCR
applications in California have distillate fuel as backup.

The remaining projects with SCR (i.e., 23 projects) are located in the eastern United States.
These projects are located in Vermont, Massachusetts, Connecticut, New Jersey, New York,
Rhode Island, and Virginia. A majority of these projects are cogenerators or independent power
producers. The size of these projects ranges from 22 MW to 450 MW, with 87 percent less than
100 MW in size. While almost all of the facilities have distillate oil as backup fuel, distillate oil
generally is restricted by permit to 1,000 hours or less per CT .

Reported and permitted NO, removal efficiencies of SCR range from 40 to 80 percent. The most
stringent emission limiting standards associated with SCR are approximately 9 ppm for natural gas
firing. However, two facilities have reported emission limits of about 4.5 ppm. These emission
limits were clearly determined to be LAER on CTs using water injection with uncontrolled NO,
levels below 42 ppm. SCR has not been installed or permitted on simple cycle CTs.

Wet injection has been the primary method of reducing NO, emissions from CTs. This method
of control was first mandated by the NSPS to reduce NO, levels to 75 parts per million by
volume, dry (ppmvd) (corrected to 15 percent O, and heat rate). Development of improved wet
injection combustors reduced NO, concentrations to 25 ppmvd (corrected to 15 percent O,] when
burning natural gas. More recently, CT manufacturers have developed dry low-NO, combustors
that can reduce NO, concentrations to 25 ppmvd (corrected to 15 percent O,) when firing natural
gas.

4-8



91134C1/4-9
12/19/91

In Florida, a majority of the most recent PSD permits and BACT determinations for gas turbines
have required either wet injection or dry low-NO, technology for NO, control. The emission
limits included in these permits and BACT determinations are 25 ppm (corrected to 15 percent
0,, dry conditions) for natural-gas firing.

4.3.1.2 Technology Description and Feasibility
Selective Catalytic Reduction (SCR)--SCR uses ammonia (NH,) to react with NO, in the gas
stream in the presence of a catalyst. NH;, which is diluted with air to about 5 percent by

volume, is introduced into the gas stream at reaction temperatures between 600°F and 750°F.
The reactions are as follows:

4NH, + 4NO + O, = 4N, + 6H,0

4NH, + 2NO, + O, = 3N, + 6H,0

SCR operating experience, as applied to gas turbines, consists primarily of baseload natural-gas-.
fired installations either of cogeneration or combined cycle configuration; no simple cycle
facilities have SCR.  Exhaust gas temperatures of simple cycle CTs generally are in the range of
1,000°F, which exceeds the optimum range for SCR. All current SCR applications have the
catalyst placed in the HRSG to achieve proper reaction conditions. This allows a relatively
constant temperature for the reaction of NH, and NO, on the catalyst surface.

The use of SCR has been limited to facilities that burn natural gas or small amounts of fuel oil
since SCR catalysts are contaminated by sulfur-containing fuels (i.e., fuel oil). For most fuel-oil-
burning facilities, catalyst operation is discontinued, or the exhaust bypasses the SCR system.
While the operating experience has not been extensive, certain cost, technical, and environmental

considerations have surfaced. These considerations are summarized in Table 4-4.

As presented in Table 4-4, ammonium salts (ammonium sulfate and bisulfate) are formed by the
reaction of NH; and sulfur combustion products. Ammonium bisulfate can be corrosive and
could cause damage to the HRSG surfaces that follow the catalyst, as well as to the stack.
Corrosion protection for these areas would be required. Ammonium sulfate is emitted as
particulate matter. While the formation of ammonium salts is primarily associated with oil firing,

sulfur combustion products from natural gas also could form small amounts of ammonium salts.
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Table 44. Cost, Technical, and Environmental Considerations of SCR Used on Combustion
Turbines (Page 1 of 2)

Consideration Descripﬁon
COST:

Catalyst Replacement Catalyst life varies depending on the application.
Cost ranges from 20 to 40 percent of total capital
cost and is the dominant annual cost factor.

Ammonia Ratio of at least 1:1 NH4 to NO, generally needed
to obtain high removal efficiencies. Special storage
and handling equipment required.

Space Requirements For new installations, space in the catalyst is
needed for replacement layers. Additional space is
also required for catalyst maintenance and
replacement.

Backup Equipment Reliability requirements necessitate redundant
systems, such as ammonia control and vaporization
equipment.

Catalyst Back Pressure Addition of catalyst creates backpressure on the

Heat Rate Reduction turbine, which reduces overall heat rate.

Electrical Additional usage of energy to operate ammonia
pumps and dilution fans.

TECHNICAL:

Ammonia Flow NH; must be uniformly distributed in the exhaust

Distribution stream to assure optimum mixing with NO, before
to reaching the catalyst.-

Temperature The narrow temperature range that SCR systems
operate within (i.e., about 100°F) must be
maintained even during load changes. Operational
problems could occur if this range is not
maintained. HRSG duct firing requires careful
monitoring.

Ammonia Control Quantity of NH; introduced must be carefully

controlled. With too little NH,, the desired control
efficiency is not reached; with too much NH;, NH,
emissions (referred to as slip) occur.
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Table 4-4. Cost, Technical, and Environmental Considerations of SCR Used on Combustion
Turbines (Page 2 of 2)

Consideration Description

Flow Control The velocity through the catalyst must be within a
range to assure satisfactory residence time.

ENVIRONMENTAL:

Ammonia Slip NH, slip (NH, that passes unreacted through the
catalyst and into the atmosphere) can occur if 1)
too much ammonia is added, 2) the flow
distribution is not uniform, 3) the velocity is not
within the optimum range, or 4) the proper
temperature is not maintained.

Ammonium Salts Ammonium salts (ammonium sulfate and bisulfate)
can lead to increased corrosion. These salts can
occur when firing natural gas. These compounds
are emitted as particulates.

Ammonia Transportation Storage and handling of anhydrous ammonia

and Storage produces additional environmental risks.
Appropriate controls and contingency plans in the
event of a release is required.
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Zeolite catalysts, which are reported to be capable of operating in temperature ranges from 600°F
to 950°F, have been available commercially only recently. Their application with SCR primarily
has been limited to internal combustion engines. Optimum performance of an SCR system using
a zeolite catalyst is reported to range from about 800°F to 900°F. At temperatures of 1,000°F
and above, the zeolite catalyst will be irreparably damaged. Therefore, application of an SCR
system using a zeolite catalyst on a simple cycle operation is technically infeasible without exhaust
gas cboling. Moreover, since zeolite catalysts have not been operated continuously in combustion
exhausts greater than 900°F, the cooling system would have to reduce turbine exhaust
temperatures about 200°F (i.e., to around 800°F).

Wet Injection--The injection of water or steam in the combustion zone of CTs reduces the flame
temperature with a corresponding decrease of NO, emissions. The amount of NO, reduction
possible depends on the combustor design and the water-to-fuel ratio employed. An increase in
the water-to-fuel ratio will cause a concomitant decrease in NO, emissions until flame instability
occurs. At this point, operation of the CT becomes inefficient and unreliable, and significant

increases in products of incomplete combustion will occur (i.e., CO and VOC emissions).

Dry Low-NO,_ Combustor--In the past several years, CT manufacturers have offered and
installed machines with dry low-NO, combustors. These combustors, which are offered on
machines manufactured by GE, Kraftwork Union, and ABB, can achieve NO, concentrations of
25 ppmvd or less when firing natural gas. Thermal NO, formation is inhibited by using
combustion techniques where the natural gas and combustion air are premixed before ignition.

For the CT being considered for the project, the combustion chamber design includes the use of

dry low-NO, combustor technology. The NO, emission level guaranteed by ABB for the project

is 25 ppmvd (corrected to 15 percent O,) when firing natural gas.

NO,OUT Process--The NO,OUT process originated from the initial research by the Electric
Power Research Institute (EPRI) in 1976 on the use of urea to reduce NO,. EPRI licensed the
proprietary process to Fuel Tech, Inc., for commercialization. In the NO,OUT process, aqueous
urea is injected into the flue gas stream ideally within a temperature range of 1,600°F to

1,900°F. In the presence of oxygen, the following reaction results:

CO(NH,), + 2NO + 1/2 0, > 2N, + CO, + 2H,0

4-12



91134C1/4-13
. 12/19/91

The amount of urea required is most cost-effective when the treatment rate is 0.5 to 2 moles of
urea per mole of NO,. In addition to the original EPRI urea patents, Fuel Tech claims to have a
number of proprietary catalysts capable of expanding the effective temperature range of the
reaction to between 1,600°F and 1,950°F. Advantages of the system are as follows:
1. Low capital and operating costs as a result of use of urea injection, and
2. The proprietary catalysts used are nontoxic and nonhazardous, thus eliminating
potential disposal problems.

Disadvantages of the system are as follows:
1. Formation of ammonia from excess urea treatment rates and/or improper use of
reagent catalysts, and
2.  Sulfur trioxide (SO,), if present, will react with ammonia created from the urea to

form ammonium bisulfate, potentially plugging the cold end equipment downstream.

Commercial application of the NO,OUT system is limited to three reported cases:
1. Trial demonstration on a 62.5-ton-per-hour (TPH) stoker-fired wood waste boiler with
60 to 65 percent NO, reduction,
2. A 600 x 10% Btu CO boiler with 60 to 70 percent NO, reduction, and
A 75-MW pulverized coal-fired unit with 65 percent NO, reduction.

The NO,OUT system has not been demonstrated on any combustion turbine/HRSG unit.

The NO,OUT process is not technically feasible for the proposed project because of the high
application temperature of 1,600°F to 1,950°F. The maximum exhaust gas temperature of the
CT is about 1,000°F. Raising the exhaust temperature the required amount essentially would
require installation of a heater. This would be economically prohibitive and would result in an
increase in fuel consumption, an increase in the volume of gases that must be treated by the

control system, and an increase in uncontrolled air emissions, including NO,.

Thermal DeNO --Thermal DeNO, is Exxon Research and Engineering Company’s patented

process for NO, reduction. The process is a high temperature selective noncatalytic reduction
(SNCR) of NO, using ammonia as the reducing agent. Thermal DeNO, requires the exhaust gas

temperature to be above 1,800°F. However, use of ammonia plus hydrogen lowers the
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temperature requirement to about 1,000°F. For some applications, this must be achieved by

additional firing in the exhaust stream before ammonia injection.

The only known commercial applications of Thermal DeNO, are on heavy industrial boilers, large
furnaces, and incinerators that consistently produce exhaust gas temperatures above 1,800°F.
There are no known applications on or experience with CTs. Temperatures of 1,800°F require
alloy materials constructed with very large piping and components since the exhaust gas volume
would be increased by several times. As with the NO,OUT process, high capital, operating, and
maintenance costs are expected because of construction-specified material, an additional duct
burner system, and fuel consumption. Uncontrolled emissions would increase because of the

additional fuel burning.

Thus, the Thermal DeNO, process will not be considered for the proposed project since its high
application temperature makes it technically infeasible. The maximum exhaust gas temperature of
a combustion turbine is typically about 1,000°F; the cost to raise the exhaust gas to such a high

temperature is prohibitively expensive.

Nonselective Catalytic Reduction--Certain manufacturers, such as Engelhard, market a

nonselective catalytic reduction system (NSCR) for NO, control on reciprocating engines. The
NSCR process requires a low oxygen content in the exhaust gas stream and high temperature
(700°F to 1,400°F) in order to be effective. CTs have the required temperature but also have
high oxygen levels (greater than 12 percent) and, therefore, cannot use the NSCR process. As a
result, NSCR is not a technically feasible add-on NO, control device for CTs.

Control Technologies For Duct Firing--The proposed control technology for duct firing will be
the use of low-NO, natural gas burners that will limit the emissions to 0.1 1b/10° Btu heat input.
The latest combined cycle projects with duct firing approved by FDER in November, 1991 (i.e.,
Lake Cogen Limited and Pasco Cogen Limited) established 0.1 Ib NO,/ 10° Btu as the BACT
limits.. This proposed limit is the lowest being permitted for similar facilities and is one-half the
NSPS limit.

Summary of Technically Feasible NO,_Control Methods--The available information suggests

that SCR with dry low-NO, combustor technology would produce the lowest NO, emissions and
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is technically feasible. Dry low-NO, combustion alone has increasingly been approved by
regulatory agencies as BACT and is a technically feasible alternative for the project.

A technical evaluation of other tail gas controls (i.e., NO,OUT, Thermal DeNO,, and NSCR)
indicates that these processes have not been applied to CT/HRSG and are technically infeasible for
the project because of process constraints (e.g., temperature).

For the BACT analysis, SCR with dry low-NO, combustion is capable of achieving a NO,
emission level of 9 ppm when firing natural gas (corrected to 15 percent O, dry conditions) and
dry low-NO, combustion alone can achieve 25 ppm (corrected).

4.3.1.3 Impact Analysis
A BACT determination requires an analysis of the economic, environmental, and energy impacts

of the proposed and alternative control technologies [see 40 CFR 52.21(b)(12), Chapter 17-
2.100(25), F.A.C., and Chapter 17-2.500(5)(c), F.A.C.]. The analysis must, by definition, be
specific to the project (i.e., case-by-case).

The BACT analysis was performed for the following alternatives:
1. -SCR and dry low-NO, combustion at an emission rate of approximately 9 ppmvd
corrected to 15 percent O,; maximum NO, emissions are 141 TPY, and
2. Dry low-NO, combustion at an emission rate of 25 ppmvd corrected to 15 percent O,;
maximum annual NO, emissions are 401 TPY assuming an annual average
.temperature of 59°F (CT/duct firing case).

Economic—The total capital and annualized costs for SCR are presented in Tables 4-5 and 4-6,
respectively. The total annualized cost of applying SCR with dry low-NO, combustion is
$1,917,900. The incremental reduction in NO, emissions is 260 TPY. The incremental cost
effectiveness of SCR over dry low-NO, combustion alone is therefore estimated to be $7,377/ton
of NO, removed for the project.

Environmental--The maximum predicted impacts of the alternative technologies are all

considerably below the PSD increment for NO, of 25 pg/m3, annual average, and the AAQS for
NO,, 100 pg/m3, Indeed, the impacts are less than the significant impact levels. Additional
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction (SCR) (Page 1 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Direct Capital Costs

SCR Associated Equipment 607,500 Developed from manufacturer
budget quotations

Ammonia Storage Tank 172,400 Developed from manufacturer
budget quotations

HRSG Modification 303,000 Developed from manufacturer
budget quotations

Indirect Capital Costs

Installation 419,300 20% of SCR associated equipment
and ammonia storage tank

Engineering, Erection Supervision,

Startup, and O&M Training 329,000 10% SCR equipment and catalyst,
ammonia storage tank, and HRSG
costs

Project Support 180,900 5% SCR equipment and catalyst,
ammonia storage tank, HRSG and
engineering costs

Ammonia Emergency Prepardness

Program 19,200 Engineering estimate

Liability Insurance 18,100 0.5% SCR equipment and catalyst,
ammonia storage tank, HRSG and
engineering costs

Interest During Construction 677,100 15% of all direct and indirect
capital costs, including catalyst cost

Contingency 478,300 20% of all capital costs

Total Capital Costs 3,205,100 Sum of all capital costs

Annualized Capital Costs 376,500 Capital recovery of 10% over 20
years, 11.74% per year
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Table 4-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction (SCR) (Page 2 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Recurring Capital Costs
SCR Catalyst (Materials
and Labor) 1,489,200 Developed from manufacturer
budget quotations

Contingency 297,800 20% of recurring capital costs

Total Recurring Capital Costs 1,787,000 Sum of recurring capital costs

Annualized Recurring Capital
Costs 718,600 Capital recovery of 10% over 3
years, 40.21% per year

Note:  HRSG = heat recovery steam generators.
% = percent.
SCR = selective catalytic reduction.
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR) (Page 1 of 2)

Estimated Basis for
Cost Component Cost ($) Cost Estimate
Direct Annual Costs
Operating Personnel 20,800 16 hours/week @ $25/hour
Ammonia 27,900 $300/ton; NH;:NO, = 1:1 volume
Accident/Emergency Response Plan 8,100 Consultant estimate, 80 hours/year
@ $75/our plus expenses @ 35%
labor
Inventory Cost 58,300 Capital recovery (11.74 % /year) for
1/3 of catalyst cost
Catalyst Disposal Cost 68,900 Engineering estimate
Contingency 43,700 20% of indirect costs
Energy Costs
Electrical 35,000 80 kWh/hr; $0.05/kWh
Heat Rate Penalty 172,600 4" back pressure, heat rate
reduction of 0.5%, energy loss at
$0.05/kWh
MW Loss Penalty 98,700 84 MW lost for 3 days; lost
capacity @ $0.05/kW; cost of
natural gas @ $3/MMBtu
subtracted
Fuel Escalation Costs 94,400 Real cost increase of fuel
Contingency 60,400 20% of energy costs; excludes fuel
escalation ’
Total Direct Annual Costs 688,800 ‘Sum of all direct annual costs
Indirect Annual Costs
Overhead 34,200 60% of ammonia; 115% of O&M
labor, and 15% of O&M labor
(OAQPS Cost Control Manual)
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Table 4-6. Annualized Cost for Selective Catalytic Reduction (SCR) (Page 2 of 2)

Estimated Basis for
Cost Component Cost (3) Cost Estimate
Property Taxes and Insurance 99,800 2% of total capital costs
Annualized Capital Costs 376,500 Capital recovery of 10% over 20
years, 11.74% per year
Recurring Capital Costs 718,600 Capital recovery of 10% over 3
years, 40.21% per year
Total Indirect Annual Costs . 1,229,100 Sum of all indirect annual costs
Total Annual Costs 1,917,900 Total annualized cost

Note: All calculations rounded off to the nearest $100.

kW = kilowatt.
kWh = kilowatt-hour.

kWh/hr = kilowatt-hour per hour.
MM/Btu = million British thermal units.
NH; = ammonia.
NO, = nitrogen oxides.
O&M = operation and maintenance.
% = percent.
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controls beyond dry low-NO, combustors (i.e., SCR and SCR with water injection) would further
reduce predicted impacts by much less than 1 percent of the PSD increment and the AAQS for the
project.

The use of dry low-NO, combustor technology is truly “pollution prevention". In contrast, use of
SCR on the proposed project will cause emissions of ammonia and ammonium salts, such as
ammonium sulfate and bisulfate. Ammonia emissions associated with SCR are expected to be 10
ppm based on reported experience; previous permit conditions have specified this level.

Ammonia emissions could be as high as 63.5 TPY. Potential emissions of ammonium sulfate and
bisulfate will increase emissions of PM10; up to 23.3 TPY could be emitted.

The electrical energy required to run the SCR system and the back pressure from the turbine will
generate secondary emissions since this lost energy will necessitate additional generation. These
emissions, coupled with potential emissions of ammonia and ammonium salts, are presented in
Table 4-7, which shows the emissions balance for the project with and without SCR. Emissions
of carbon dioxide were included in this table since this gas is under study as required in the 1990
Clean Air Act Amendments. As noted from this table, the emissions including CO, would be

greater with SCR than that proposed using dry low-NO, combustion technology.

The replacement of the SCR catalyst will create additional economic and environmental impacts
since certain catalysts contain materials that.are listed as hazardous chemical wastes under
Resource Conservation and Recovery Act (RCRA) regulations (40 CFR 261).

Ammonia delivery and storage must be handled with caution because of its hazardous nature.

Special precautions would be required to assure that no environmental discharge occurs.

Energy-Energy penalties will occur with all control alternatives evaluated. However, significant
energy penalties occur with SCR. With SCR, the output of the CT is reduced by about 0.50
percent over that of wet injection. This penalty is the result of the SCR pressure drop, which
would be about 4 inches of water and would amount to about 3,900,000 kilowatt hours (kWh) in
potential lost generation per year. The energy required by the SCR equipment would be about

700,800 kilowatt hours per year (kWh/yr). Taken together, the lost generation and energy
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Table 4-7. Maximum Potential Emission Differentials TPY With and Without Selective Catalytic

Reduction
Project With SCR Project Without SCR
Pollutants Primary Secondary* Total CT/DB Difference®
Particulate 24 2.06 26 0 26
Sulfur Dioxide 0 22.64 23 ) 0 23
Nitrogen Oxides - 141 11.32 152 401 (249)
Carbon Monoxide 0 0.68 1 0 1
Volatile Organic 0 0.10 0 0 0
Compounds
Ammonia 64 0.00 64 0 64
Total 229 36.81 266 401 (135)
Carbon Dioxide* -- 3,535 3,535 -- 3,535

Note:  Btu/kWh = British thermal units per kilowatt-hour.
CT = combustion turbine.
DB = duct burner.
MW = megawatt.
% = percent.
SCR = selective catalytic reduction.
TPY = tons per year.

Lost energy of 0.47 MW for 8,760 hours per year operation. Assumes Florida Power Corp.
baseloaded oil-fired unit would replace lost energy. EPA emission factors used for 1% sulfur fuel oil
and an assumed heat rate of 10,000 Btu/kWh.

® Difference = Total with SCR minus project without SCR.

Reflects differential emissions due to lost energy efficiency with SCR.
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requirements of SCR could supply the electrical needs of 400 residential customers. To replace
this lost energy, an additional 5.3 x 101 British thermal units per year (Btu/yr) or about
53 million cubic feet per year (f3/yr) of natural gas would be required.

4.3.1.4 Proposed BACT and Rationale

The proposed BACT for the project is dry low-NO, combustion technology. The proposed NO,
emissions level using this technology is 25 ppmvd (corrected to 15 percent oxygen) when firing
natural gas. This control technology is proposed for the following reasons:

1. SCR was rejected based on technical, economic, environmental, and energy grounds.
The estimated incremental cost of SCR for natural gas firing exceeds $7,000 per ton
of NO, removed. These costs are in the range for other projects that have rejected
SCR as unreasonable. This is even more apparent if additional pollutant emissions
due to SCR are considered (refer to Table 4-7). The cost effectiveness is over
$15,000 per ton of pollutant removed when the emissions (exclusive of CO,) are
considered,

2. Additional environmental impacts would result from SCR operation, including
emissions of ammonia; from secondary generations (to replace the lost generation);
and from the generation of hazardous waste (i.e., spent catalyst replacement),

3. The energy impacts of SCR will reduce potential electrical power generation by more
than 5 million kWh,

4.  The proposed BACT (i.e, dry low-NO, combustion) provides the most cost effective
control alternative and results in low environmental impacts (approximately 1 percent
of the allowable PSD increments and less than 1 percent of the AAQS for NO,). Dry
low-NO, combustion at the proposed emissions levels has been adopted previously in
BACT determinations. In addition, CT manufacturers have been willing to guarantee
this level of NO, emissions, and

5. The proposed emission limit for duct firing (i.e., 0.1 1b/10° Btu) is at a level specified

as BACT for similar recent projects.

4.3.2 CARBON MONOXIDE

4.3.2.1 Emission Control Hierarchy

CO emissions are a result of incomplete or partial combustion of fossil fuel. Combustion design
and catalytic oxidation are the control alternatives that are viable for the project. Table 4-8

presents a listing of LAER/BACT decisions for CO emissions from combustion turbines.
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Table 4-8. Summary of BACT Determinations for CO from Gas-fired Turbines

Date

of Unit/Process Capacity CO Emission Limit Eff.
Company Name State Permit Description (Size) (b/MMBtu) (Ib/hr) (TPY) (ppmvd basis) Control Method (%)
Lake Cogen FL Nov-91 Combined Cycle 120 MW — - -~ 42 78 ppmvd for oil firing -
Pasco Cogen FL Nov-91 Combined Cycle 120 MW - — -~ 42 78 ppmvd for oil firing —
Florida Power Corporation FL Sep-91 Simple Cycle 552 MW — - - — 25 ppmvd for oil firing —
Enron Louisana Energy Co LA Aug-91 Gas Turbines (2)° 78.2 MMBtu/hr — 5.8 - 60 @ 15% 02 Base Case, No Additional Control -
Sumas Energy, Inc. WA Jun-91 Gas Turbine 80 MW — - - 6 @15% 02 CO Catalyst 80.00%
Florida P&L Co. (Martin) FL Jun-91 Combined Cycle 860 MW - — - 30 33 ppmvd for oil firing —
Commonwealth Atlantic LTD Partn VA Mar-91 Gas Turbine 1533 MMBtu/hr - - 261 30 ppmvd Combustion control —_
Commonwealth Atlantic LTD Partn VA Mar-91 Gas Turbine - 1400 MMBtu/hr - - 261 30 ppmvd Combustion control -
Florida P&L Co. (Ft. Lauderdale) FL Mar-91 Combined Cycle 860 MW - - - 30 33 ppmvd for oil firing —
Hardee Power Station FL Dec-90 Combined Cycle 660 MW — - -~ 10 26 ppmvd for oil firing -
March Point Cogen WA Oct-90 Turbine 80 MW — - — 37 @15% 02 Combustion Control —
Delmarva Power Corporation DE Sep-90 Combined Cycle 450 MW - - - 15 ppm Good Combustion -
Doswell Limited Partnership VA May-90 Turbine 1,261 MMBtu/hr - 25 - — Combustor Design & Operation -
Fulton Cogeneration Assoc. NY Jan-90 GE LM5000 500 MMBtu/hr 0.02 - - — - -
Arrowhead Cogeneration VT Dec-89 Gas Turbine 282.0 MMBtu/hr — - - 50 ppmvd @ iso Design & Good Combustion Technique —
JMC Selkirk, Inc. NY Nov-89 GE Frame 7 80 MW — - - 25 ppm Combustion Control -
Capitol District NRG Ctr CT Oct-89 Gas Turbine 738.8 MMBtu/hr 0.112 — — - — -~
Panda-Rosemary Corp. NC Sep-89 GE Frame 6 499 MMBtu/hr 0.022 10.8 — - Combustion Control -
Kamine Syracuse Cogen NY Sep-89 Turbine 79 MW 0.028 - - — Combustion Control -
Tropicana Products, Inc. FL May-89 Gas Turbine 45.40 MW — — - 10 @15% 02 — -
Empire Energy - Niagara Cogen NY May-89 GE Frame 6 (3) 1,248 MMBtu/hr 0.024 - - — Combustion Control -
Megan-Racine Assoc. NY Mar-89 GE LM 5000 430 MMBtu/hr 0.026 — - - Combustion Control -
Indec/Oswego Hill Cogen NY Feb-89 GE Frame 6 40 MW 0.022 - - - Combustion Control -
Pawtucket Power RI Jan—89 . Turbine 58 MW - —_ - 23 @15%02 -— -—_
Ocean State Power RI Jan-89 Combine Cycle 500 MW - — - 25 @15% 02 — -
Champion International AL Nov-88 Gas Turbine 35 MW - 9 — - - -
Long Island Lighting Co NY Nov-88 Peaking Units (3) 75 MW — — - 10 ppm Combustion Control —
Amtrak PA Oct-88 Turbine (2) 20 MW — 30.76 - — - -
Kamine South Glens Falls NY Sep-88 GE Frame 6 40 MW 0.021 - - — Combustion Control -~
Orlando Utilities FL Sep-88 Gas Turbine (2) 35 MW - - - 10 @ 15% 02 Combustion Control -
Delmarva Power Corporation DE Aug-88 Turbine (2) 200 MW — - - 15 ppm Good Combustion -
Kamine Carthage NY Jul-88 GE Frame 6 40 MW 0.022 — - - Combustion Control -
ADA Cogeneration MI Jun-88 Turbine 245.0 MMBtu/hr 0.1 — - Water Injection -
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Table 4-8. Summary of BACT Determinations for CO from Gas-fired Turbines.

Date

of Unit/Process Capacity CO Emission Limit Eff.
Company Name State  Permit Description (Size) (b/MMBtu) (b/hr) (TPY) (ppmvd basis) Control Method (%)
CCF-1 Jefferson Station CcT May-88 Gas Turbines (2) 110 MMBtu/hr 0.605 — - - - —
TBG/Grumman NY Mar-88 Gas Turbine 16 MW 0.181 — - - CO Catalyst 80.00%
Midland Cogeneration Venture MI Feb-88 Turbjnes (12) 984.2 MMBTU/hr - 26 - - Turbine Design —
Midway-Sunset Cogen CA Jan-88 GE Frame 7 (3) 75 MW — 94 - — Proper Combustion -
Downtown Cogeneration Assoc. LA Aug-87 Gas Turbine 71.9 MMBtu/hr 0.048 — - - - —
San Joaquin Cogen Limited CA Jun-87 Gas Turbine 48.6 MW — 55.25 - 55 @15% 02 Combustion Control -
Cogen Technologies NJ Jun-87 GE Frame 6 (3) 40 MW — - - 50 ppmvd @ 15 — —
Pacific Gas Transmission OR May-87 Gas Turbine 14,000 HP — 6 25 - — —
Alaska Elect. Gen. & Trans. AK Mar-87 Gas Turbine 80 MW 109 Ib/scf fuel ~ Water Injection —_
Sycamore Cogen CA Mar-87 Gas Turbine 75 MW - - - 10 @ 15% 02 CO Catalyst & Comb. Control -
PG&E, Station T CA Aug-86 GE LMS000 396 MMBTU/hr - - — —_ CO Catalyst (No limit indicated) -
Formosa Plastic Corp. TX May-86 GE MS 6001 38.4 MW - - 324 - —_ -

Page 2 of 2
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Combustion design is the more common control technique used in CTs. Sufficient time,
temperature, and turbulence is required within the combustion zone to maximize combustion
efficiency and minimize the emissions of CO. Combustion efficiency is dependent upon
combustor design. For the CT being evaluated, CO emissions will not exceed 10 ppm, corrected
to dry conditions when firing natural gas under full load conditions. This CO emission level is
near the lowest established as the BACT level.

Catalytic oxidation is a post-combustion control that has been employed in CO nonattainment
areas where regulations have required CO emission levels to be less than those associated with
wet injection. These installations have been required to use LAER technology and typically have
CO limits in the 10 ppm range (corrected to dry conditions).

In an oxidation catalyst control system, CO emissions are reduced by allowing unburned CO to
react with oxygen at the surface of a precious metal catalyst, such as platinum. Combustion of
CO starts at about 300°F, with efficiencies above 90 percent occurring at temperatures above
600°F. Catalytic oxidation occurs at temperatures 50 percent lower than that of thermal
oxidation, which reduces the amount of thermal energy required. For CTs, the oxidation catalyst
can be located directly after the CT. Catalyst size depends upon the exhaust flow, temperature,
and desired efficiency. ‘The existing oxidation catalyst applications primarily have been limited to
smaller cogeneration facilities burning natural gas.

Combustion design is dependent upon the manufacturer’s operating specifications. The CT
proposed for the project has been designed to optimize combustion efficiency and minimize CO
emissions. Installations with an oxidation catalyst and combustion controls generally have
controlled CO levels to 10 ppm as LAER and BACT.

For duct firing, the specific burner design to control NO, emissions has commonly established the
ability of the burner to meet CO limits. Recent BACT decisions for duct firing have ranged from
0.14 1b/10° Btu for Tropicana Products, Inc. to 0.2 1b/10° Btu for the Lake and Pasco Cogen
Limited projects.

4.3.2.2 Proposed BACT and Rationale

Combustion design is proposed as BACT as a result of the technical and economic consequences

of using catalytic oxidation on CTs. Catalytic oxidation is considered unreasonable since it will
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not lower CO emissions substantially and will not produce a measurable reduction in the air
quality impacts. Indeed, recent BACT decisions for combustion turbines have set limits in the
30 ppmvd range. The cost of an oxidation catalyst would be significant and not cost-effective
given the proposed emission limit of 10 ppmvd for the CT only, and 16 ppmvd for the CT/HRSG
exhaust.

For the duct burner, the proposed BACT limit of 0.1 1b/10° Btu is lower than that proposed for

similar projects.

4.3.3 OTHER REGULATED AND NONREGULATED POLLUTANT EMISSIONS

The PSD source applicability analysis shows that the PSD significant emissions level is exceeded
for PM/PM10 requiring PSD review (including BACT) for these pollutants. The emission of
particulates from the CT is a result of incomplete combustion and trace solids in the fuel. The
design of the CT ensures that particulate emissions will be minimized by combustion controls and
the use of clean fuels. A review of EPA’s BACT/LAER Clearinghouse Documents did not reveal

any post-combustion particulate control technologies being used on a gas-fueled CT.

The maximum particulate emissions from the CT will be lower in concentration than that
normally specified for fabric filter designs {i.e., the grain loading associated with the maximum
particulate emissions [about 11 pounds per hour (lb/hr)]} is less than 0.0l grain per standard
cubic foot (gr/scf), which is a typical design specification for a baghouse. This further

demonstrates that no further particulate controls are necessary for the proposed project.

Therefore, there are no technically feasible methods for controlling the emissions of these
pollutants from CTs, other than the inherent quality of the fuel. Natural gas represents BACT for
this pollutant. '

For the nonregulated pollutants, none of the control technologies evaluated for other pollutants

(i.e., SCR) would reduce such emissions; thus, natural gas represents BACT because of its

inherent low contaminant content.
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5.0 AIR QUALITY MONITORING DATA

5.1 PSD PRECONSTRUCTION MONITORING

The CAA requires that an air quality analysis be conducted for each pollutant subject to regulation
under the act before a major stationary source or major modification is constructed. This analysis
may be performed by the use of modeling and/or by monitoring the air quality. The use of
monitoring data refers to either the use of representative air quality data from existing stations or
establishing a network to monitor existing air quality. Monitoring must be conducted for a period
up to 1 year before submission of a construction permit application. In addition to establishing
existing air quality, the air quality data are useful for determining background concentrations
(i.e., concentrations from sources not considered in the modeling). The background
concentrations can be added to the concentrations predicted for the sources considered in the
modeling to estimate total air quality impacts. These total concentrations are then evaluated to

determine compliance with the AAQS.

For the criteria pollutants, continuous air quality monitoring data must be used to establish
existing air quality concentrations in the vicinity of the proposed source or modification.
However, preconstruction monitoring data generally will not be required if the ambient air quality

concentration before construction is less than the de minimis impact monitoring concentrations

(refer to Table 3-2 for de minimis impact levels). Also, if the maximum predicted impact of the

source or modification is less than the de minimis impact monitoring concentrations, the source

generally would be exempt from preconstruction monitoring.

For noncriteria pollutants, EPA recommends that an analysis based on air quality modeling
generally should be used instead of monitoring data. The permit-granting authority has discretion
in requiring preconstruction monitoring data when:

1. The state has an air quality standard for the noncriteria pollutant, and emissions from

~ . the source or modification pose a threat to the standard;

2. The reliability of emission data used as input to modeling existing sources is highly

questionable; or
3. Air quality models have not been validated or may be suspect for certain situations,

such as complex terrain or building downwash conditions.
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However, if the maximum concentrations from the major source or major modification are
predicted to be above the significant monitoring concentrations, EPA recommends that an EPA-
approved measurement method be available before a permit-granting authority requires

preconstruction monitoring.

EPA’s Ambient Monitoring Guidelines for Prevention of Significant Deterioration (EPA, 1987a)
set forth preconstruction monitoring guidelines. The guidelines allow the use of existing air

quality data in lieu of additional air monitoring if the existing data are representative. The criteria

used in determining the representativeness of data are monitor location, quality of data, and

currentness of data.

For the first criterion, monitor location, the existing monitoring data should be representative of
three types of areas:
1. The location(s) of maximum concentration increase from the proposed source or
modification,
The location(s) of the maximum air pollutant concentration from existing sources, and
3. The location(s) of the maximum impact area (i.e., where the maximum pdllutant
* concentration hypothetically would occur, based on the combined effect of existing

sources and the proposed new source or modification).

Basically, the locations and size of the three types of areas are determined through the application
of air quality models. The areas of maximum concentration or maximum combined impact vary
in size and are influenced by factors such as the size and relative distribution of ground level and
elevated sources, the averaging times of concern, and the distances between impact areas and

contributing sources.

For the second criterion data quality, the monitoring data should be of similar quality as would be
obtained if the applicant were monitoring according to PSD requirements. As a minimum, this
would mean:
1. Using continuous instrumentation, ,
2. Producing quality control records that indicate the instruments’ operations and
performances,
Operating the instruments to satisfy quality assurance requirements, and

4. Recovering at least 80 percent of the data possible during the monitoring effort.
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For the third criterion, currentness of data, the monitoring data must have been collected within a
3-year period preceding submittal of the permit application and must still be representative of

current conditions.

5.2 PROJECT MONITORING APPLICABILITY

As determined by the source applicability analysis described in Section 3.4, an ambient
monitoring analysis is required by PSD regulations for PM, NO,, and CO emissions. The

maximum predicted impacts from the proposed CT/HRSG are less than the de minimis levels for
PM, NO,, and CO (see Table 3-4). Therefore, preconstruction monitoring is not required.
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6.0 AIR QUALITY MODELING APPROACH

6.1 ANALYSIS APPROACH AND ASSUMPTIONS
6.1.1 GENERAL MODELING APPROACH
The general modeling approach follows EPA and FDER modeling guidelines. The highest

predicted concentrations are compared with both PSD significant impact levels and de minimis air
quality levels. If a facility exceeds the significant impact level for a particulate pollutant, current
policies stipulate that the highest annual average and HSH short-term (i.e., 24 hours or less)
concentrations be compared with AAQS and PSD increments when 5 years of meteorological data
are used. The HSH concentration is calculated for a receptor field by: |

1. Eliminating the highest concentration predicted at each receptor,

2. Identifying the second-highest concentration at each receptor, and

- 3. Selecting the highest concentration among these second-highest ‘concentrations.

This approach is consistent with the air quality standards, which permit a short-term average

concentration to be exceeded once per year at each receptor.

To develop the maximum short-term concentrations for the facility, the general modeling
approach was divided into screening and refined phases to reduce the computation time required
to perform the modeling analysis. The basic difference between the two phases is the receptor

grid used when predicting concentrations.

Concentrations for the screening phase were predicted using a coarse receptor grid and a S-year
meteorological record. After a final list of maximum short-term concentrations was developed,
the refined phase of the analysis was conducted by predicting concentrations for a refined receptor
grid centered on the receptor at which the HSH concentration from the screening phase was
produced. The air dispersion model then was executed for the entire year during which HSH
concentrations were predicted. This approach was used to ensure that valid HSH concentrations
were obtained. More detailed descriptions of the emission inventory and receptor grids used in

the screening and refined phases of the analysis are presented in the following sections.

6.1.2 MODEL SELECTION
The selection of the appropriate air dispersion model was based on its ability to simulate impacts

in areas surrounding the plant site. Within 50 km of the site, the terrain can be described as
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simple (i.e., flat to gently rolling). As defined in the EPA modeling guidelines, simple terrain is
considered to be an area where the terrain features are all lower in elevation than the top of the
stack(s) under evaluation. Therefore, a simple terrain model was selected to predict maximum

ground-level concentrations.

The Industrial Source Complex (ISC) dispersion model (EPA, 1988a) was selected to evaluate the
pollutant emissions from the proposed units and other modeled sources. This model is contained
in EPA’s User’s Network for Applied Modeling of Air Pollution (UNAMAP), Version 6 (EPA,
1988b). The ISC model is applicable to sources located in either flat or rolling terrain where
terrain heights do not exceed stack heights.

The ISC model consists of two sets of computer codes that are used to calculate short- and long-
term ground-level concentrations. The main differences between the two codes are the input
format of the meteorological data and the method of estimating the plume’s horizontal dispersion.

The first model code, the ISC short-term (ISCST) model, is an extended version of the single-
source (CRSTER) model (EPA, 1977). The ISCST model is designed to calculate hourly
concentrations based on hourly meteorological parameters (i.e., wind direction, wind speed,
atmospheric stability, ambient temperature, and mixing heights). The hourly concentrations are
processed into non-overlapping, short-term, and annual averaging periods. For example, a 24-
hour average concentration is based on twenty-four 1-hour averages calculated from midnight to
midnight of each day. For each short-term averaging period selected, the highest and second-
highest average concentrations are calculated for each receptor. As an option, a table of the 50

highest concentrations over the entire field of receptors can be produced.

The second model code within the ISC model is the ISC long-term (ISCLT) model. The ISCLT
model uses joint frequencies of wind direction, wind speed, and atmospheric stability to calculate
seasonal and/or annual average ground-level concentrations. Because the input wind directions
are for 16 sectors, with each sector defined as 22.5 degrées, the model calculates concentrations
by assuming that the pollutant is uniformly distributed in the horizontal plane within a 22.5-degree

sector.

In this analysis, the ISCST model was used to calculate both short-term and annual average

concentrations because these concentrations are readily obtainable from the model output. Major
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features of the ISCST model are presented in Table 6-1. Concentrations caused by stack and
volume sources are calculated by the ISCST model using the steady-state Gaussian plume equation
for a continuous source. The area source equation in the ISCST model is based on the equation
for a continuous and finite crosswind line source. The ISC model has rural and urban options
that affect the wind speed profile exponent law, dispersion rates, and mixing-height formulations
used in calculating ground-level concentrations. The criteria used to determine when the rural or
urban mode is appropriate are based on land use near the proposed plant’s surroundings (Auer,
1978). If the land use is classified as heavy industrial, light-moderate industrial, commercial, or
compact residential for more than 50 percent of the area within a 3-km radius circle centered on
the proposed source, the urban option should be selected. Otherwise, the rural option is more

appropriate.

For modeling analyses that will undergo regulatory review, such as PSD permit applications, the
following model features are recommended by EPA (1987a) and are referred to as the regulatory
options in the ISCST model: '
1. Final plume rise at all reéeptor locations,
Stack-tip downwash,
Buoyancy-induced dispersion,
Default wind speed profile coefficients for rural or urban option,
Default vertical potential temperature gradients,

Calm wind processing, and

N v s e

Reducing calculated SO, concentrations in urban areas by using a decay half-life of
4 hours (i.e., reduce the SO, concentration emitted by 50 percent for every 4 hours of

plume travel time).

In this analysis, the EPA regulatory options were used to address maximum impacts. Based on a
review of the land use around the facility and discussions with FDER, the rural mode was
selected because of the lack of residential, industrial, and commercial development within 3 km of
the plant site.

It is noted that the ISCST model was used to assess impacts near the proposed facility, as well as
at the Class I PSD area located about 120 km away. Although application of the ISCST model is
generally limited to approximately a 50-km distance, this model has historically been used as a
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Table 6-1. Major Features of the ISCST Model

ISCST Model Features

Polar or Cartesian coordinate systems for receptor locations

Rural or one of three urban options that affect wind speed profile exponent, dispersion rates,
and mixing height calculations

Plume rise as a result of momentum and buoyancy as a function of downwind distance for
stack emissions (Briggs, 1969, 1971, 1972, and 1975)

Procedures suggested by Huber and Snyder (1976); Huber (1977); Schulmann and Hanna
(1986); and Schulmann and Scire (1980) for evaluating building wake effects

Procedures suggested by Briggs (1974) for evaluating stack-tip downwash
Separation of multiple-point sources

Consideration of the effects of gravitational settling and dry deposition on ambient particulate
concentrations

Capability of simulating point, line, volume, and area sources

Capability to calculate dry deposition

Variation with height of wind speed (wind speed-profile exponent law)

Concentration estimates. for 1-hour to annual average

Terrain-adjustment procedures for elevated terrain, including a terrain truncation algorithm
Receptors located above local terrain (i.e., "flagpole" receptors)

Consideration of time-dependent exponential decay of pollutanfs

The method of Pasquill (1976) to account for buoyancy-induced dispersion

A regulatory default option to set various model options and parameters to EPA recommended
values (see text for regulatory options used)

Procedure for calm-wind processing

Wind speeds less than 1 m/s are set to 1 m/s.

Source: EPA, 1990.
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screening tool for assessing Class I impacts at greater distances. If the ISCST results indicate
very low impacts (i.e., below the Class I significance levels), EPA and FDER generally have not
required further refined modeling.

6.2 METEOROLOGICAL DATA

Meteorological data used in the ISCST model to determine air quality impacts consisted of a
concurrent 5-year period of hourly surface weather observations and twice-daily upper air
soundings from the National Weather Service (NWS) stations at the Orlando International Airport
and Ruskin, respectively. The 5-year period of meteorological data was from 1982 through 1986.
The NWS station in Orlando, located less than 10 km east of the site, was selected for use in the
study because it is the closest primary weather station to the study area considered to have

meteorological data representative of the project site. This station has surrounding topographical

features similar to the project site and the most readily available and complete database.

The surface observations included wind direction, wind speed, temperature, cloud cover, and
cloud ceiling height. The wind speed, cloud cover, and cloud ceiling values were used in the
ISCST meteorological preprocessor program to determine atmospheric stability using the Turner
stability scheme. Based on the temperature measurements at morning and afternoon, mixing
heights were calculated from the radiosonde data at Ruskin using the Holzworth approach
(Holzworth, 1972). The Ruskin station is located about 127 km southwest of the site. Hourly
mixing heights were derived from the morning and afternoon mixing heights using the
interpolation method developed by EPA (Holzworth, 1972). The hourly surface data and mixing
heights were used to develop a sequential series of hourly meteorological data (i.e., wind
direction, wind speed, temperature, stability, and mixing heights). Because the observed hourly
wind directions at the NWS stations are classified into one of thirty-six 10-degree sectors, the
wind directions were randomized within each sector to account for the expected variability in air
flow. These calculations were performed using the EPA RAMMET meteorological preprocessor

program.,

6.3 EMISSION INVENTORY
Stack operating parameters and air emission rates for the proposed CT/HRSG were presented in
Section 2.0.
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Modeling of the proposed CT/HRSG demonstrated that the facility’s PM, NO,, and CO impacts
are below their respective significant impact levels (see Section 7.0). Therefore, further modeling

for this facility is not required, and an emission inventory for other sources is not necessary.

6.4 RECEPTOR LOCATIONS

In the ISCST modeling, concentrations were predicted for the screening phase using a polar

receptor grid and polar discrete receptors. A description of the receptor locations for determining

maximum predicted impacts is presented below.

The screening grid receptors consisted of 360 polar grid receptors located at distances of 500;
1,000; 1,500; 2,000; 2,500; 3,000; 3,500; 4,000; and 5,000 m along 36 radials, with each radial
spaced at 10-degree increments. An additional 71 discrete receptors were included to depict the
property boundary and the 100-m distance, if it was beyond the property boundary. Property
boundary receptors are presented in Table 6-2. Site maps depicting the site boundaries are

included in the map pocket.

After the screening modeling was completed, refined modeling was conducted using a receptor
grid centered on the receptor that had the highest concentration from the screening analysis. The
receptors were located at intervals of 100 m between the distances considered in the screening
phase, along 9 radials spaced at 2-degree increments, centered on the radial along which the
maximum concentration was produced. For example, if the maximum concentration was
produced along the 90-degree radial at a distance of 1.6 km, the refined receptor grid would

consist of receptors at the following locations:

The refined modeling analysis also included receptors located a distance of 70 m when beyond
plant property. The 70-m distance is representative of the minimum distance at which the ISCST

model will predict a concentration for the modeled building height.

Directions (degrees) ‘ Distance (km)
82, 84, 86, 88, 90, 92, 94, 1.3,14,1.5,1.6, 1.7,
96, 98 ' 1.8, and 1.9 per direction
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Table 6-2. Property Boundary Receptors Used in the Modeling Analysis

Receptor Location? Receptor Location?
Direction Distance Direction Distance
(deg) (m) (deg) (m)
10 75 190 59
20 78 200 56
30 85 210 52
40 96 220 49
50 101 230 46
60 89 240 46
70 82 250 47
80 78 260 49
90 77 - 270 53
100 78 280 56
110 82 290 59
120 89 300 64
130 97 310 72
140 82 ‘ 320 86
150 ' 72 330 85
160 66 | 340 78
170 63 350 75
180 62 360 74

Note: deg = degrees.
m = meter.

CT/HRSG = combustion turbine/heat recovery steam generators.
2 With respect to CT/HRSG stack location.

Source: KBN, 1991.
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Concentrations in the refined analysis were predicted for the entire year that produced the highest
concentration from the screening receptor grid. If maximum concentrations for other years were

within 10 percent of that for the highest year, those concentrations were refined as well.

Because the maximum impacts of the proposed facility are below PSD significant impact levels
and the closest PSD Class I area is 121 km from the site, the maximum PSD Class I increment
consumption at the Chassahowitzka Wilderness Area, a PSD Class I area, was determined for the
proposed facility alone. Receptors were located at 13 discrete Cartesian receptors surrounding the
border of the PSD Class I area. The highest predicted concentration over 5 years of
meteorological data was compared with PSD Class I significant impact levels, which were adopted
as policy by EPA on September 10, 1991 (Memorandum from John Calcagnito to Thomas
Maslany). The analysis was performed for both PM and NO,. |

6.5 BUILDING DOWNWASH EFFECTS
Based on the building dimensions associated with buildings and structures planned at the plant, the
stack of the proposed facility will be less than GEP. Therefore, the potential for building

downwash to occur was considered in the modeling analysis.

The procedures used for addressing the effects of building downwash are those recommended in

“the ISC Dispersion Model User’s Guide. The building height, length, and width are input to the

model, which uses these parameters to modify the dispersion parameters. For short stacks (i.e.,

 physical stack height is less than Hy + 0.5 L, where Hy is the building height and L, is the

lesser of the building height or projected width), the Schulman and Scire (1980) method is used.
If this method is used, then direction-specific building dimensions are input for Hy and L, for
36 radial directions, with each direction representing a 10-degree sector. The features of the
Schulman and Scire method are as follows:

1. Reduced plume rise as a result of initial plume dilution,

2. Enhanced plume spread as a linear function of the effective plume height, and

3.  Specification of building dimensions as a function of wind direction.
For cases where the physical stack is greater than H + 0.5 L, but less than GEP, the Huber-

Snyder (1976) method is used. For this method, the ISCST model calculates the area of the

building using the length and width, assumes the area is representative of a circle, and then
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calculates a building width by determining the diameter of the circle. If a specific width is to be
modeled, then the value input to the model must be adjusted according to the following formula:

_ TIw?
M, 4
M, = 0.8886W

where: M, = input to the model to produce a building width of W used in the dispersion
calculation.
W = the actual building width.

The single, most dominant building structure at the site will be the HRSG building. This building
is 76 ft tall, 60 ft long, and 43 ft wide. For aesthetic purposes, the building has been made large
enough to cover all the tanks and has been extended to be flush with the bottom section of the

rectangular stack. The building dimensions are summarized in Table 6-3. The site layout map of

the proposed facility is included in the map pocket.
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Table 6-3. Building Dimensions Used in ISCST Modeling Analysis To Address Potential Building Wake Effects
Projected
Associated Actual Building Dimensions (m) Width® Modeled Building Dimensions (m)
Source Building Length Width Height (m) Length, Width Height
HRSG Stack HRSG Building 18.29 13.11 23.16 2250 19.93 23.16

Note: m = meter.
® Diagonal of actual building dimensions.

Source: KBN, 1991.
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7.0 AIR QUALITY MODELING RESULTS

7.1 PROPOSED UNIT ONLY
7.1.1 SIGNIFICANT IMPACT ANALYSIS
A summary of the maximum concentrations as a result of the proposed facility only operating at

worst-case operating conditions is presented in Table 7-1. The results are presented for a generic
emission rate concentration of 10 grams per second (g/s). Table 7-1 indicates the maximum
screening concentrations for each year and averaging time with an emission rate of 10 g/s. Based
on the results in Table 7-1, refined modeling was performed. The results of the refined modeling
are presented in Table 7-2. The maximum pollutant-specific concentrations for PM, NO,, and

CO were determined from the maximum generic impacts and are presented in Table 7-3.

The maximum predicted NO, concentration as a result of the proposed facility only is

0.61 pg/m>. Since this concentration is below the significance level for NO, (1.0 ug/m?), no
further modeling analysis is necessary for this pollutant. The maximum predicted 1-hour and 8-
hour CO concentrations are 47 and 12 ug/m3, respectively. Because these concentrations are
below the PSD significant impact levels of 2,000 and 500 pug/m3, additional modeling is not
necessary for CO.

The maximum predicted annual and 24-hour average PM concentrations are 0.07 and 2.44 pg/m3,
respectively. These maximum impacts are less than the PM significant impact levels. Therefore,
additional modeling is not required for this pollutant.

7.1.2 CLASS I ANALYSIS

The maximum predicted facility impacts at the Chassahowitzka Wilderness Area using a generic
emission rate of 10 g/s are presented in Table 7-4. The maximum annual and 24-hour generic
impacts are 0.01 and 0.17 ug/m3, respectively. The pollutant-specific results are presented in
Table 7-5. The maximum PSD PM annual and 24-hour increment consumption is 0.001 and
0.02 ug/m3, respectively. These concentrations, developed from the ISCST model, are
considerably below the PSD Class I area significant impact levels of 0.27 and 1.35 pg/m3,

respectively. As a result, no further modeling of the Class I areas was performed.
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Table 7-1. Maximum Predicted Impacts for the Orlando CoGen Limited, L.P. Facility Using a
Generic Emission Rate of 10 g/s - Screening Analysis

Receptor Location®

Averaging Concentration Direction Distance Day/
Time Year (ug/m3) (degrees) (m) Period
Annual
1982 0.45 240 100 -/-
1983 0.36 110 82 -/-
1984 0.40 : 240 100 -/-
1985 0.34 250 100 -/-
1986 0.24 280 100 -/-
1-Hour®
1982 112.73 360 74 169/8
1983 80.42 80 78 83/16
1984 80.41 340 78 272/4
1985 67.69 90 77 137/17
1986 54.13 100 78 27/14
3-Hour® .
1982 40.23 100 78 14/6
1983 51.42 80 78 83/6
1984 61.43 340 78 27212
1985 47.19 90 77 137/6
1986 34.04 100 78 27/5
8-Hour®
1982 19.67 100 78 14/3
1983 17.99 90 77 45/2
1984 23.42 ' 340 78 272/1
1985 28.28 90 77 43/1
1986 16.34 - 60 89 5872
24-Hour®
1982 9.82 100 78 14/1
1983 9.36 90 77 45/1
1984 9.34 50 : 101 272/1
1985 17.30 90 77 43/1
1986 8.24 100 78 271
Note: g/s = grams per second.

m = meter.
pg/m3 = micrograms per cubic meter.

2 Relative to the location of the proposed stack.
b All short-term concentrations indicate highest predicted concentrations.

Source: KBN, 1991,
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Table 7-2. Maximum Predicted Impacts for the Orlando CoGen Limited, L.P. Facility Using a
Generic Emission Rate of 10 g/s—-Refined Analysis

Receptor Location?

Averaging Concentration Direction Distance Day/
Time Year (ng/m3) (degrees) (m) Period

Annual

1982 0.49 236 70 —/—
1-Hour®

1982 112.73 360 74 169/8
8-Hour®

1985 29.67 84 78 43/1
24-Hour®

1984 17.64 92 77 43/1
Note: g/s = grams per second.

m = meter.
pg/m® = micrograms per cubic meter.

2 Relative to the location of the proposed stack.
® All short-term concentrations indicate highest predicted concentrations.

Source: KBN, 1991.
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Table 7-3. Maximum Predicted Pollutant Impacts of the Orlando CoGen Limited, L.P. Facility

Compared to PSD Significant Impact Levels

Significant

Emission Generic Predicted
Averaging Rate Impact Impact Impact Level

Pollutant Period (ib/hr) (ug/m3) (ug/m3) (ug/m3)
Particulate Annual 11.0 0.49 0.07 1
Matter 24-Hour 17.64 2.4 5
Nitrogen Annual 98.6 0.49 0.61 1

Oxides

Carbon 1-Hour 33.2 112.73 47 2,000
Monoxide 8-Hour 29.67 12 500

Note: Short-term maximum impacts are highest predicted concentrations for 1982-86.

Ib/hr = pounds per hour.
pg/m3 = micrograms per cubic meter.

Source: KBN, 1991.

7-4



91134C1
12/19/91

Table 7-4. Maximum Predicted PSD Class I Impacts for the Orlando CoGen Limited, L.P.
Facility Using a Generic Emission Rate of 10 g/s

Receptor Location?

Averaging Concentration X Y Day/
Time Year (ug/m3) (m) (m) Period
Annual
' 1982 0.006 342000 3174000 -/-
1983 0.005 343700 3178300 -/-
1984 0.007 340300 3165700 -/-
1985 0.005 340300 3165700 -/-
1986 0.008 340300 3167700 -/-
24-Hour®
1982 0.165 342000 3174000 106/1
1983 0.106 340700 3171900 103/1
1984 0.118 340300 3167700 354/1
1985 0.102 341100 3183400 242/1
1986 0.126 343000 3176200 35/1
Note: g/s = grams per second.

m = meter.
pg/m3 = micrograms per cubic meter.

4 Relative to the location of the proposed stack.
b All short-term concentrations indicate highest predicted concentrations.

Source: KBN, 1991.
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Table 7-5. Maximum Predicted Pollutant Impacts of the Orlando CoGen Limited, L.P. Facility
Compared to PSD Class I Significant Impact Levels
Emission Generic Predicted PSD Class 1
Averaging Rate Impact Impact Significant Impact Levels
Pollutant Period (Ib/hr) (ug/m3) (ng/m>) (ng/m3)
Particulate Annual 11.0 0.01 0.001 0.27
Matter (PM10)  24-Hour 0.17 0.02 1.35
Nitrogen Annual 98.6 0.01 0.01 0.1

Oxides

Note: Short-term maximum impacts are highest predicted concentrations for 1982-86.

Ib/hr = pounds per hour.
pg/m> = micrograms per cubic meter.

Source: KBN, 1991,
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The maximum NO, PSD increment consumption is 0.01 pg/m3. This is well below the PSD

Class I area significant impact level of 0.1 pg/m3.

7.2 TOXIC POLLUTANT ANALYSIS
The maximum impacts of regulated and nonregulated hazardous pollutants that will be emitted in

significant amounts by the proposed facility (see Table 3-3) are presented in Table 7-6. Inorganic
As is the only pollutant to be addressed and is compared in the table to FDER NTL. The
maximum 8-hour, 24-hour, and annual impacts for As are well below the NTL for each

respective averaging time.

7.3 ADDITIONAL IMPACT ANALYSIS
7.3.1 IMPACTS UPON SOILS AND VEGETATION
Predicted impacts of all regulated pollutants are less than the significant impact levels (see

Table 7-3). As a result, no impacts are expected to occur to soils or vegetation as a result of the
proposed emissions of regulated pollutants.

7.3.2 IMPACTS DUE TO ADDITIONAL GROWTH
A small work force will be employed by the facility (fewer than 12 personnel). These additional
personnel are expected to have an insignificant effect on the residential, commercial, and

industrial growth in Orange County.

7.3.3 IMPACTS TO VISIBILITY

The plant is located approximately 121 km from the Chassahowitzka Wilderness Area, a PSD
Class I area. Impacts to visibility were estimated using the VISCREEN computer model.

Impacts were calculated for particulates and nitrogen oxides (as nitrogen dioxide). The results of
the screening analysis are presented in Table 7-7. The model results show that the screening
criteria are not exceeded. As a result, the proposed facility is not expected to significantly impair

visibility in the Chassahowitzka Wilderness Area, and no further visibility modeling is required.
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Table 7-6. Predicted Maximum Impacts of Toxic Pollutants for the Orlando CoGen Limited. L.P.

Facility

Emission - Generic? Predicted No Threat

Averaging Rate Impact Impact Levels

Pollutant . Period (Ib/hr) (ug/m3) (ug/m3) (ug/m3)
Sulfuric acid mist 8-Hour 0.022° 29.67 0.008 0.10
24-Hour 17.64 0.005 2.38
Annual NA NA NA
Formaldehyde 8-hour 0.084° 29.67 0.031 45
24-hour 17.64 0.019 1.08

Annual 0.49 0.0005 0.077

Note: Short-term generic impacts are highest predicted concentrations for 1982-1986.

g/s = grams per second.

Ib/hr = pounds per hour.
NA = not applicable.
TPY = tons per year.

pg/m> = micrograms per cubic meter.

2 Generic impacts are based on an emission rate of 10 g/s.
® Based on maximum CT emissions with duct burner.

Source: KBN, 1991,
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Table 7-7. Visibility Screening Analysis for the Orlando CoGen Limited,
L.P. Facility (Page 1 of 2)

Visual Effects Screening Analysis for
Source: ORLANDO COGEN LIMITED, L.P.
Class I Area: CHASSAHOWITZKA WILDERNES

*%%  Level-1 Screening  *%¥%
Input Emissions for

Particulates 11.00 LB /HR
NO, (as NO,) 96.80 LB /HR

Primary NO, .00 LB /HR
Soot .00 LB /HR
Primary SO, .00 LB /HR

*¥%* Default Particle Characteristics Assumed
Transport Scenario Specifications:

Background Ozone: .04 ppm

Background Visual Range: 25.00 km
Source-Observer Distance: 121.00 km

Min. Source-Class I Distance: 121.00 km

Max. Source-Class I Distance: 131.00 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: 6

Wind Speed: 1.00 m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 84. 121.0 84. 2.00 .000 .05 .000
SKY 140. 84. 121.0 84. 2.00 .000 .05 .000
TERRAIN 10. 90. 123.4 79. 2.00 .000 .05 .000
TERRAIN 140. 90. 123.4 79. 2.00 .000 .05 .000
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Visibility Screening Analysis for the Orlando CoGen Limited,

Maximum Visual Impacts OUTSIDE Class I Area

Screening Criteria ARE NOT Exceeded
Delta E

Backgrnd Theta Azi Distance Alpha Crit Plume

SKY
SKY

10. 75. 117.1 94. 2.00 .000
140. 75. 117.1 94. 2.00 .000

TERRAIN 10. 70. 115.0 99. 2.00 .000
TERRAIN 140. 70. 115.0 99. 2.00 .000

Contrast
Crit Plume
.05 .000
.05 .000
.05 .000
.05 .000

Note:

km = kilometer.
1b/hr = pounds per hour.
m/s = meters per second.
NO, = nitrogen oxides,
‘NO, = nitrogen dioxide.
ppm = parts per million.
S0, = sulfate.
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EMISSION CALCULATIONS AND FACTORS

Emission rates for all regulated and nonregulated pollutants were calculated using both
manufacturer’s data and EPA emission factors. The design information and emissions data are
presented in Tables A-1 through A-S. These tables were generated using a computerized
spreadsheet (i.e., Lotus 1-2-3). Tables A-1 through A-5 have been annotated to show the
columns (i.e., A ,B, C, and D) and rows (i.e.,, 1,2, 3, ..... ) in the spreadsheet. Following these
tables is a printout of all the calculations made in the spreadsheet, along with the basis for the

calculation. The calculations, as well as text comments, are listed alphanumerically in ascending

~order. For example, in Table A-1, column B, row 12 is listed as A:B12 on the calculation page,

and the data input is 10,690: As noted, these data were provided by ABB. A copy of the

relevant EPA emission factors also is included in this appendix.
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Table A-1. Design Information and Stack Parameters for Orlando CoGen Limited, L.P.
Cogeneration Project
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F - B 5F-C 72°F-D 102°F - E -F
General:
Power (kW) 87,360.0 78,830.0 75,690.0 68,350.0 NA
Heat Rate (Btu/kwh) 10,690.0 10,870.0 10,960.0 11,270.0 NA
Heat Input (mmBtu/hr) 9339 856.9 829.6 7703 122.0
Natural Gas (lb/hr) 44,7324 41,0443 39,735.7 36,897.3 5,843.8
(cf/hr) 987,186.5 905,795.0 876,915.9 814,275.4 128,964.1
Fuel:
Heat Content - (LHV) 20,877 Btu/lb 20,877 Btu/lb 20,877 Btu/Ib 20,877 Btu/lb 20,877 Btu/Ib
Sulfur 1 gr/100cf 1 gr/100cf 1 gr/100cf 1 gr/100cf 1 gr/100cf
CT Exhaust: CT Ouly: CT Ouly: CT Ouly: CT Only: CT & DB Exhaust:
Volume Flow (acfm) 1,601,395 1,529,035 - 1,500,057 1,429,720 675,048
Volume Flow (scfm) 603,523 569,344 555,810 522,778 524,155
Mass Flow (Ib/hr) 2,631,000 2,482,000 2,423,000 2,279,000 2,285,000
Temperature (°F) 941 958 965 984 220
Moisture (% Vol.) 6.10 6.70 7.10 9.30 9.20
Oxygen (% Vol.) 14.40 14.50 14.40 1420 14.00
Molecular Weight 28.00 28.00 28.00 28.00 28.00
HRSG Stack:
Volume Flow (acfm) 811,556 754,813 726,343 675,048
Temperature (°F) 250 240 230 220
Diameter (ft) 15.7 15.7 15.7 15.7
Velocity (ft/sec) 69.90 65.01 62.56 58.14

Note: CT and duct burner will fire natural gas only.
Duct burner maximum firing will be 450,000 MM Btu/year; i.c., 4,500 hours at 100 MM Btu/hr.
Duct burner operation is planned when ambient temperature is greater than 59°F.
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Table A-2. Maximum Criteria Pollutant Emissions for Orlando CoGen Limited, L.P.
Cogeneration Project
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Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F - B 59°F - C 72°F-D 102°F - E -F
Particulate:
Basis Manufacturer ~ Manufacturer ~ Manufacturer Manufacturer 0.01 Ib/MMBtu
Ib/hr 11.00 9.00 9.00 9.00 1.22
TPY 48.18 3942 3942 39.42 225
Sulfur Dioxide:
Basis 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf 1 gr/100 cf
Ib/hr 2.82 2.59 251 233 037
TPY 12.35 11.34 10.97 10.19 0.68
Nitrogen Oxides:
Basis 25 ppm* 25 ppm* 25 ppm® 25 ppm® 0.1 Ib/MMBtu
Ib/hr 95.7. 86.4 84.6 75.5 1220
TPY 419.2 378.4 370.6 330.5 22.50
ppm 25.0 25.0 25.0 25.0
Carbon Monoxide:
Basis 10 ppm® 10 ppm® 10 ppm°® 10 ppm® 0.1 Ib/MMBtu
Ib/hr 233 210 20.6 18.4 12.20
TPY 102.06 92,12 90.23 80.47 22.50
ppm 10.0 10.0 10.0 10.0
VOCs:
Basis 3 ppm® 3 ppm® 3 ppm® 3 ppm® 0.03 Ib/MMBtu
Ib/hr 3.18 298 2.89 2.66 3.66
TPY 139 13.0 12.7 11.6 6.75
ppm 3.0 3.0 3.0 3.0
Lead:
Basis
Ib/hr NA NA NA NA NA
TPY NA NA NA NA NA

* Corrected to 15% O, dry conditions.

® Corrected to dry conditions.

Note: Annual emission for CT when firing natural gas based on 8,760 hrs/yr. Annual emissions for duct burner based
on 450,000 MM Btu/year operation; i.e., 4,500 hours at 100 MM Btu/hr. Duct burner operation planned when
ambient temperature is greater than 59°F.
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Table A-3. Maximum Other Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.
Cogeneration Project
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas = Natural Gas Natural Gas Natural Gas
A 20°F - B 59°F - C 72°F -D 102°F - E -F
As (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Be (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Hg (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
F (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
H,SO, (Ib/hr) 2.16x10 1.98x10? 1.92x10 1.78x102 2.82x10°
(TPY) 9.45x1072 _ 8.67x10 8.40x107 . 7.80x10 0.01
Sources: EPA, 1988; EPA, 1980.
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Table A-4. Maximum Non-Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.
Cogeneration Project
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Duct Burner
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
A 20°F-B S9°F - C 72°F -D 102°F - E -F
Manganese (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Nickel (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG. .
Cadmium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Chromium (lb/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Copper (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Vanadium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
Selenium (Ib/hr) NEG. NEG. NEG. NEG. NEG.
(TPY) NEG. NEG. NEG. NEG. NEG.
POM (Ib/hr) 1.04x10° 9.56x10* 9.25x10* 8.59x10* 1.36x10*
(TPY) 4.56x10° 4.19x10° 4.05x10° 3.76x10° 2.51x10™*
Formaldéhyde (Ib/hr) 8.25x10 7.57x10? 7.33x102 6.80x10* 1.08x10%
(TPY) 3.61x10 3.31x10? 3.21x10? 2.98x10" 1.99x10%

BERRERRBEERRERE

2kkakbk
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NOTE A

Volume is calculated based on ideal gas law:

PV = mRT/M
where: P = pressure = 2116.8 1b/ft?
= mass flow of gas (1lb/hr)
= universal gas constant = 1545
= molecular weight of gas
= temperature (K)

HX®~A

NOTE B

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

Oxygen correction:
Vyox (1513 = Vnox pry * 3.9

20.9 - %0; ory
Viox pry = Viox <1s1y (20.9 - %03 py) / 5.9
202 pry = %02 pct / (1 - ZHR0) ; %03 pce = %0; pry (1 - ZHR0)
Vnox act = Vnox pry (1 - %Hz0)
Substituting:
Vnox act = Viox 15z (20.9 - %0z py) (1 - ZH0) / 5.9
= Vnox sty [20.9 - (%03 5 / (1 - ZHZ0))] (1 - %ZH0) / 5.9

mNOx = PVMNOX = VNOX (15%) [20.9 (1 - ZHzo) - 102) * P % MNOX / (RT * 5.9)

RT

NOTE C
Same as D except only moisture correction is used:
Veo act = Voo by (1 - %H30)

meo = PVeo actMco / RT
= PVco pry (1 - ZH0) Mgy / RT



F13:
:G13:
:Al4:
:Bl4:
:Cl4:
:D14:
:E14:

. [W6] (G5+1)
. [W16] "20oF - B
: [W16] “59ofF - C

. [W16] "“720F - D

: [W16] "1020F - E

: [W16] "90oF - F

: [W6] (G6+1)

D W22) \_

: [W16] \_

: [W16] \_

: [W16] \_

1 [W16] \_

: [W16] \_

: [W6] (G7+1)

. [W6] (G8+1)

: [W22] ~General:

. [W6] (G9+1)

. [W22] 'Power (kW)
c(,1) [W16] 87360 . . . . . . . . L e e e e e e
. (,1) [Wl6) 78830

: (,1) [W16) 75690

: (,1) [W16] 68350

: (,1) [W16] "NA

: [W6) (G10+1)

. [W22] ’Heat Rate (Btu/kwh)
:(,1) [W16) 10690 . . . . . . . . . .. .o
: (,1) [W16] 10870

: (,1) [W16] 10960

:(,1) [W16] 11270

: (,1) [W16] "NA

: [W6] (Gl1+1)

: [W22] ’Heat Input (mmBtu/hr)
: (,1) [W16] (B11*B12/1000000) . . . . . . . . . . . . . ..
: (,1) [W16] (C11*C12/1000000)
: (,1) (wW16] (DP11*P12/1000000)
: (,1) [W16] (E11*E12/1000000)
(,1) W16 122 . . . . . . . . .o e e e

(W61 (G12+1)
(W22] ’Fuel 0i1 (1b/hr)

(,1) [W16] (B13/0.020877) . . . . . . . . . . . . . . ..

(,1) [W16] (C13/0.020877)
(,1) [W16] (D13/0.020877)
(,1) [W16] (E13/0.020877)
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: [W22] ’'Table A-1. Design Information and Stack Parameters for Orlando CoGen Limited, L.P.
: W6l 1 )
: [We2y ¢ Cogeneration Project
: [W6] (Gl+1)

¢ [We2l \_

: [W16] \_

¢ [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W6] (G2+1)

: [W6] (G3+1)

. [W22] ~Data

: [W16] "Gas Turbine

: [W16] "Gas Turbine

: [W16] "Gas Turbine

: [W16] "Gas Turbine

: [W16] "Duct Burner

: [W6] (GA4+1)

: [W16] "Natural Gas

: [W16] "Natural Gas

: [W16] "Natural Gas

: [W16] "Natural Gas

: [W16] "Natural Gas

................... From ABB

....... e v v« e« « v e+ . From ABB

.............. Power * Heat Rate

............... Maximum Proposed

Heat Input < Heat Content
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: (,1) [W16] (F13/0.020877)
. [W6] (G13+1)
: W21 (cf/hr)
:(,1) [W16] (B13/946%1076) . . . . . « . « . . ¢ « . . e e e e e e e e e Heat Input <+ Heat Content

: (,1) [W16] (C13/946*1076)

¢ (,1) [W16] (D13/946*10%6)

: (,1) [W16] (E13/946*1076)

v (,1) [W16] (F13/946*10%6)

: [W6] (Gl4+1)

: [W6] (G15+1)

: [W22] ~Fuel:

. [W6] (G16+1)

: [W22] ’Heat Content ~ (LHV)

: (,1) IW16] 20,877 Btu/lb . . . . . . e . e e e e e e e e e e e e e e e e e e Fuel Specification
: (,1) [wle] "20,877 Btu/1b

: (,1) [W16) "20,877 Btu/1b

: (,1) [W16] 20,877 Btu/1b

: (,1) [W16] "20,877 Btu/1b

: [W6] (G17+1)

: [W22] ’Sulfur

:(,1) [W16] "1 gr/100cf . . . . . . . . L. o L s s s Maximum Sulfur Content in Natural Gas
: (,1) [W16] "1 gr/100cf

. (,1) [Wi16] "1 gr/100cf

¢ (,1) [W16] "1 gr/100cf

: (,1) [W16] "1 gr/100cf

. [W6] (G18+1)

: [W6] (G19+1)

: [W22] ACT Exhaust:

: (,1) [W16) "CT Only:

: (,1) [W16] “CT Only:

: (,1) [W16] "CT Only:

: (,1) [W16] "CT Only:

¢ (,1) [W16] "CT & DB Exhaust:

. [W6] (G20+1)

: [W22] 'Volume Flow (acfm)

: (,0) [W16] (B24*1545*(460+B25)/(B28%2116.8*60)) . . . . . . .« . . e e e e e e e e e e See Note A
: (,0) [W16] (C24*1545*(460+C25)/(C28%2116.8*60))

: (,0) [W16] (D24*1545*(460+D25)/(D28*2116.8*60))

: (,0) [W16] (E24*1545*(460+E25)/(E28*2116.8*60))

: (,0) [W16] (F24*1545*(460+F25)/(F28*2116.8*60))

: [W6] (G21+1)

: [W22] 'Volume Flow (scfm)

: (,0) [W16] (B24*1545*(460+68)/(B28*2116.8*60)) . . . . . . e e e e e e e e e e e e e e e See Note A
: (,0) [W16] (C24*1545*(460+68)/(C28*2116.8*60))

: (,0) [W16] (D24*1545*(460+68)/(D28*2116.8*60))

: (,0) [W16] (E24*1545*(460+68)/(E28*2116.8*60))

: (,0) [W16] (F24*1545*(460+68)/(F28*2116.8%60))

: [We] (G22+1)

: [W22] ’Mass Flow (1b/hr)

0 (,0) [W16] 2631000 . . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (,0) [W16] 2482000

: (,0) [W16] 2423000

¢ (,0) [wWle] 2279000

: (,0) [W1e] 2285000

. [W6] (G23+1)

: [W22] 'Temperature (oF)

2 (L,0) IWI6] 941 . . . . L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
: (,0) [W16] 958

: (,0) [Wl6] 965

: (,0) [W16] 984

D (L,0) DWIB] 220 . . i . e e e e e e e e e e e e e e e e e e e e e e e e e From Air Products
: [W6] (G24+1)

. [W22] 'Moisture (% Vol.)

:(F2) IWLI6] 6.1 . . & . o e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
. (F2) ([wi6] 6.7

: (F2) [Wle6] 7.1

:E26:

(F2) [W16] 9.3



:F26:
: [W6] (G25+1)

: [W22] ’Oxygen (% Vol.)

: (F2) [wW16] 14.4 . . . . . . .. ..
: (F2) [W16] 14.5

: (F2) [Wl6] 14.4

: (F2) [W16] 14.2

: (F2) [w16] 14

: [W6] (G26+1)

: [W22] ’'Molecular Weight

: (F2) (WieJ 28 . . . . .. .. ...
: (F2) [W16] 28

: (F2) [W16] 28

: (F2) [W16] 28

: (F2) [wie] 28

: [W6] (G27+1)

: [W6] (G28+1)

: [W6] (G29+1)

: [W22] AHRSG Stack:

: [W6] (G30+1)

:A32: |
: (,0) [W16] (B22*(B33+460)/(B25+460))
: (,0) [Wle] (C22*(C33+460)/(C25+460))
: (,0) [W16] (D22*(D33+460)/(D25+460))
: (,0) [W16] (F22*(F33+460)/(F25+460))
: [W6] (G31+1)

: [W22] ’Temperature (oF)

:(,0) W16l 250 . . . . . . .. ...
: (,0) [wie] 240

. (,0) [W16] 230

: (,0) [Wie] 220

: [W6] (G32+1)

: [W22] ‘Diameter (ft)

: (FO) [W16] 15.7 . . . .. . .. ..
: (FO) [W16] 15.7

: (FO) [wWi16] 15.7

: (FO) [W16] 15.7

: [W6] (G33+1)

: [W22] *Velocity (ft/sec)

¢ (F2) [W16] (B32/60/(B3442*3.14159/4))
: (F2) [W16] (C32/60/(C3442*3.14159/4))
: (F2) [W16] (D32/60/(D3442*3.14159/4))
: (F2) [W16] (F32/60/(F3442*3.14159/4))
: [W6] (G34+1)

: [W6] (G35+1)

T W22] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W6] (G36+1)

. [W6] (G37+1)

. [W22] ’Note: CT will fire natural gas only.
: [W6] (G38+1)

OPOOOOTIMOODI>POTMOoOOD>0
WWWRN NN RN NN NN
= 2 O WO NSNNSNNNNOO

AR TIRTERT P MO =
w
~N

(F2) [w16] 9.2

[(W22] 'Volume Flow (acfm)

. [W6] (G40+1)
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.............................. From ABB

............................. Calculated

..................... Adjustment for Temperature

......................... From Air Products

......................... From Air Products

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

. [wWe2z2y ! Duct burner will use 450,000 MM Btu/year; i.e., 4,500 hours at 100 MM Btu/hr.
. [W6) (G39+1) .
. [wWez2] Duct burner will only be oprated when ambient temperature is greater than 72oF.



:A47:
:G47:
:A48:
:G48:
:A49:
:B49:
:C49:
:049:
:E49:
:F49:
:G49:
:G50:
:A51:
:B51:
:C51:
:D51:
:E51:
:F51:
:G51:
:B52:
:C52:
:052:
:E52:
:F52:
:G52:
:A53:
:B53:
:C53:
:D53:
:E53:
:F53:
:G53:
:A54:
:B54:
:C54:
:D54:
:E54:
:F54:
:G54:
:G55:
:A56:
:G56:
:A57:
:B57:
:C57:
:057:
:E57:
:F57:
:G57:
:A58:
:B58:
:C58:
:D58:
:E58:
:F58:
:G58:
:A59;
:B59:
:C59:
:059:
:E59:
:F59:
:G59:
:G60:
:A61:
:G61:
:A62:

[W22] ’Table A-2. Maximum Criteria Pollutant Emissions for Orlando CoGen Limited, L.P.

[we] 47

we2] °’ Cogeneration Project

[We] (G47+1)

wWe2] \_

W16] \_

W16] \_

W16] \_

wi6] \_

W16] \_

[W6] (G48+1)

W6] (G49+1)

[W22] APollutant

[W16] "Gas Turbine

[W16] "Gas Turbine

[W16] "Gas Turbine

[W16] “Gas Turbine

[W16] "Duct Burner

W6] (G50+1)

[W16] "Natural Gas

[W16] "Natural Gas

W16] "Natural Gas

[W16] "Natural Gas

[W16] "Natural Gas

W6] (G51+1)

wW22] ~A

[W16] "20oF - B

W16] "59oF - C

[W16] "720F - D

W16] "1020F - E

W16] "90oF - F

[W6] (G52+1)

W22] \_

W16] \_

W16] \_

W16] \_

W16] \_

W16] \_

W6] (G53+1)

W6] (G54+1)

[W22] ’Particulate:

[W6] (G55+1)

[W22] * Basis

(,1) [W16] "Manufacturer
(,1) [W16] "Manufacturer
(,1) [W16] "Manufacturer
(,1) [W16] "Manufacturer
(,1) [W16] "0.01 1b/MMBtu
[W6] (G56+1)

w22] * 1b/hr

91134C2/A-2.CAL
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(F2) IW16] 11 . . . o v o o o o e e e e e e e e e e e e e e e e e e e e e e e e From ABB

(F2) [W16] 9
(F2) [W16] 9
(F2) [W16] 9
(F2) [W16] ($F$13*0.01)
W61 (G57+1)
w221 ' TPY

(F2) [W16] (B58*8760/2000) . .

(F2) [w16] (C58*8760/2000)
(F2) [W16] (D58*8760/2000)
(F2) [W16] (E58*8760/2000) -

(F2) [W16] (FS58*3688.5/2000) .

[W6] (G58+1)

[W6] (G59+1)

(W22] 'Sulfur Dioxide:
[W6] (G60+1)

[W22] ' Basis

............... Emissions * 8,760 hours/year

Emissions * 3,688.5 hr/yr (4,500 hrs @ 100x10°® + 122 x 10°)

+ 2,000 1b/ton

<+ 2,000 1b/ton
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) IW16] "1 gr/100 cf
) [W16] "1 gr/100 cf
) w161 "1 gr/100 cf
) [W16] "1 gr/100 cf

¢ (,1) [W16] "1 gr/100 cf

. [W6] (G6l+1)

: W22] * 1b/hr

: (F2) [W16] (B15*1/7000*2/100) . . . . . . . Fuel Used (CF/HR) * Sulfur Content * 2 1b S0,/1b S * 1/100 CF
: (F2) [W16] (C15*1/7000*2/100)

. (F2) [W16] (D15*1/7000*2/100)

: (F2) [W16] (E15*1/7000*2/100)

. (F2) [W16] (F15*1/7000*2/100)

: [W6] (G62+1)

. [W22] * TPY

: (F2) [W16] (B63*8760/2000)

: (F2) [W16] (C63*8760/2000)

: (F2) [W16] (D63*8760/2000)

: (F2) [W16] (E63*8760/2000)

: (F2) [W16] (F63*3688.5/2000)

: [W6] (G63+1)

: [W6] (G64+1)

: [W22] ’'Nitrogen Oxides:

: [W6] (G65+1)

: [W22] ' Basis

: (,1) [W16] "25 ppm*

: (,1) [W16] "25 ppm*

: (,1) [W16] “25 ppm*

¢ (,1) [W16] “25 ppm*

. (,1) [W16] "0.1 1b/MMBtu

: [W6] (G66+1)

: [W22] * 1b/hr

: (,1) IW16] (B70/5.9*(20.9*(1-B26/100)-B27)*B22*2116.8*46*60/(1545%(460+B25)*1000000)) . . . . See Note B
: (,1) [W16] (C70/5.9*(20.9*(1-C26/100)-C27)*C22*2116.8*46*60/(1545*(460+C25)*1000000)) -
: (,1) [W16] (D70/5.9*(20.9*(1-D26/100)-D27)*D22*2116.8*46*60/(1545*(460+D25)*1000000))
: (,1) W16] (E70/5.9*(20.9*(1-E26/100)-E27)*E22*2116.8*46*60/(1545*(460+E25)*1000000)-)
c (F2) [W16] ($FS$13*0.1) . . . . & o e e e e e e e e e e e e e e e e e Heat Input * Emission Factor
: [W6] (G67+1)

: [wW22] ' TPY

: (F1) [W16] (B68*8760/2000)

: (F1) [W16] (C68*8760/2000)

: (F1) [W16] (D68*8760/2000)

¢ (F1) [W16] (E68*8760/2000)

. (F2) [W16] (F68*3688.5/2000)

. [W6] (G68+1)

: W22l * ppm

c(L1) DW16] 25 . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e From ABB
. (,1) [W16] 25

. (,1) DW16] 25

. (,1) [W16] 25

: [W6] (G69+1)

. [W6] (G70+1)

: [W22] ’Carbon Monoxide:

. [W6] (G71+1)

. [W22] ° Basis

: (,1) [W16] "10 ppm+

: (,1) [W16] "10 ppm+

: (,1) [W16] "10 ppm+

: (,1) [W16] "10 ppm+

. (,1) W16] "0.2 tb/MMBtu

: [W6] (G72+1)

: [W22] ' 1b/hr

: (,1) [W16] (B76/5.9*(20.9*(1-B26/100)-B27)*B22*2116.8*28*60/(1545*(460+B25)*1000000)) . . . . See Note C
: (,1) [W16] (C76/5.9*(20.9*(1-C26/100)-C27)*C22*2116.8*28*60/(1545*(460+C25)*1000000))
: (,1) [W16] (D76/5.9*(20.9*(1-D26/100)-D27)*D22*2116.8*28*60/(1545*(460+D25)*1000000))
: (,1) [W16] (E76/5.9*(20.9*(1-£26/100)-E27)*E22*2116.8*28*60/(1545*(460+E25)*1000000))
: (F2) [IW16] ($F$13%0.2) . . . v v v i e e e e e e e e e e e e e e e e Heat Input * Emission Factor

[W6] (G73+1)



: [wW223 * TPY

: (F2) [W16] (B74*8760/2000)

: (F2) [W16] (C74*8760/2000)

: (F2) [W16] (D74*8760/2000)

: (F2) [W16] (E74*8760/2000)

: (F2) [W16] (F74*3688.5/2000)
: [W6] (G74+1)

: [W22] ' ppm

: (,1) [Wie] 10

: (,1) [wWle] 10

: (,1) [w1e] 10

¢ (,1) [wWi6] 10

: [W6] (G75+1)

: [W6] (G76+1)

: [W22] ’'vVOC’s:

: [W6] (G77+1)

: [W22] ' Basis

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] "3 ppm+

: (,1) [W16] "0.03 1b/MMBtu

: [W6] (G78+1)

: W22] * 1b/hr

: (F2) [W16] (B82*(1-B26/100)*B22*2116.8*12*60/(1545*(460+B25)*1000000)) . . .
: (F2) [W16] (CB82*(1-C26/100)*C22*2116.8*12*60/(1545*(460+C25)*1000000))
: (F2) [W16] (D82*(1-D26/100)*D22*2116.8*12*60/(1545*(460+D25)*1000000))
: (F2) [W16] (E82*(1-E26/100)*E22*2116.8*12*60/(1545*(460+E25)*1000000))
: (F2) [W16] ($F$13*0.03) . . . & & v i e e e e e e e e e e e e e e
: [W6] (G79+1)

: w22l ' TPY

: (,1) [w16] (B80*8760/2000)

: (,1) [W16] (C80*8760/2000)

: (,1) [W16] (D80*8760/2000)

: (,1) [W16] (EB0*8760/2000)

: (F2) [W16] (F80*3688.5/2000)
: [W6] (G80+1)

: [W22] ° ppm

: (,1) [W16] 3

1 (,1) [W16] 3

: (L1) [W16] 3

¢ (,1) [W16] 3

: [W6] (G8l+1)

: [W6] (G82+1)

: [W22] ’Lead:

: [W6] (G83+1)

: [W22] ' Basis

: [W6] (G84+1)

: W22 ' 1b/hr

: (82) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

: [W6] (G85+1)

o [wWe22] ' TPY

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

: (S2) [W16] "NA

¢ (S2) [W16] "NA

: [W6] (G86+1)

D W22] \_

: [W16] \_

: [W16] \_

: [W16] \_

:£88:

(w161 \_
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......... See Note C

Emission Factor * Heat Input



A:F88:
A:G88:
A:G89:
A:A90:
A:G90:
A:A91:
A:G91:
A:A92:
A:G92:
A:A93:
A:G93:
A:A94:
A:G94:
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W16] \_

[W6] (G87+1)

[W6] (G88+1)

[W22] ’'* corrected to 15% 02 dry conditions

[W6] (G89+1)

[W22] '+ corrected to dry conditions

W6l (G90+1)

[W22] ’Note: Annual emission for CT when firning natural gas based on 8,760 hrs/yr. Annual emissions for
[W6] (G91+1)

w22] -’ duct burner based on 450,000 MM Btu/year operation; i.e., 4,500 hours at 100 MM Btu/hr.
[W6] (G92+1)
[wa2] * Duct burner will only be oprated when ambient temperature is greater than 720oF.

[w6] (G93+1)



:A96:
: [W6] 96
:A97:

:G97:

:A98:

:B98:

:C98:

:098:

:£98:

:F98:

:G98:

:G99:

:Al00:
:8100:
:C100:
:D100:
:E100:
:F100:
:G100:
:B101:
:Cl101:
:D101:
:E101:
:F101:
:G101:
:A102:
:B102:
:C102:
:D102:
:E102:
:F102:
:G102:
:A103:
:B103:
:C103:
:D103:
:E103:
:F103:
:G103:
:G104:
:A105:
:B10S:
:C105:
:D105:
:E105:
:F105:
:G105:
:A106:
:B8106:
:C106:
:D106:
:E106:
:F106:
:G106:
:G107:
:A108:
:B108:
:C108:
:0108:
:E108:
:F108:
:G108:
:A109:
:8109:
:C109:
:0109:
:E109:

91134C2/A-3.CAL
12/19/91

[W22] ’'Table A-3. Maximum Other Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.

w22] ° Cogeneration Project
[W6] (G96+1)
w22] \_
W16] \_
(W16] \_
(W16] \_
[W16] \_
(W16] \_
[W6] (G97+1)
[W6] (G98+1)

[w22] #Pollutant
[W16] "Gas Turbine
[W16] "Gas Turbine
[W16] "Gas Turbine
[W16] "Gas Turbine
[W16] "Duct Burner
[we] (G99+1)

[W16] "Natural Gas
[W16] "Natural Gas
[W16] "Natural Gas
[W16] "Natural Gas
[W16] "Natural Gas
[W6] (G100+1)
[w22] *A

[W16] "20oF - B
[W16] "S9oF - C
[W16] "720F - D
[W16] "1020F - E
[(W16] "90oF - F
[W6] (G101+1)
w221 \_

(W16] \_

(W16] \_

W16l \_

(W16] \_

(W16] \_

[We]l (Gl02+1)

W6l (G103+1)
[w22] * As (1lb/hr)
[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] “NEG.

[W16] "NEG.

[W6] (G104+1)
[wez2] ’ (TPY)
[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[We] (G105+1)

(W6l (G106+1)
(w22] * Be (1b/hr)
[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W6] (G107+1)
W2zl ° (TPY)
[W16] "NEG.

[W16] "NEG.

[W16] "NEG.

[W16] "NEG.
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: [W16] "NEG.

: [W6] (G108+1)

: [W6] (G109+1)

: [W22] * Hg (1b/hr)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G110+1)

: W22l ’ (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (Gl11+1)

: [W6] (Gl12+1)

: W22] ' F (1b/hr)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G113+1)

. [wWee]l (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (Gl14+1)

: [W6] (G115+1)

. [W22] * H2S04 (1b/hr)
: (S2) [W16] (B63*0.005*3.06/2) . . . . . . . ..
: (S2) [W16] (C63*0.005*3.06/2)

: (S2) [W16] (D63*0.005*3.06/2)

: (S2) [W16] (E63*0.005*3.06/2)

: (S2) [W16] (F63*0.005*3.06/2)

: [W6] (Gl16+1)

s w221 * (TPY)

: (S2) [W16] (B117*8760/2000)

: (S2) [W16] (C117*8760/2000)

: (S2) [wW16] (D117*8760/2000)

: (S2) [W16] (E117*8760/2000)

: (F2) [W16] (F117*3688.5/2000)

: [W6] (G117+1)

: [W6] (G118+1)

: [W22] \_

s [W16] \_

: W16] \_

: [W16] \_

. [W16] \~

: [W16] \_

: [W6] (G119+1)

: [W6] (G120+1)

: [W22] 'Sources: EPA, 1988; EPA, 1980
: [W6] (Gl21+1)

91134C2/A-3.CAL
12/04/91

S0, Emission * 0.005 (%H,S50, Formed) * MW,s0/MWeoe



[w22] * Cogeneration Project

: [We] (G125+1)

: [W22] \_

1 [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W16] \_

: [W6] (G126+1)

. [W6] (G127+1)

: [W22] ~Pollutant

: [W16] "Gas Turbine :
: [W16] "Gas Turbine ’
: [W16] "Gas Turbine

: [W16] "Gas Turbine

: [W16] "Duct Burner

: [W6] (G128+1)

: [Wi6] "Natural Gas

: [W16] "Natural Gas

: [W16] "Natural Gas

: [W16] "Natural Gas

[Wi6] “"Natural Gas

: [W6] (G129+1)

. [W22] ~A

: [W16] "20oF - B
: [W16] "S8oF - C
. [W16] "“720F - D
: [Wi6] "1020F - E
: [W16] "90oF - F
: [W6] (G130+1)
;w221 \_

: [W16] \_

: [W16] \_

: [Wi6] \_

: [W16] \_

1 [W16] \_

: [W6] (G131+1)

: [W6] (G132+1)

: [W22] * Manganese (1b/hr)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G133+1)

T [wez] (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [Wi6] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G134+1)

: [W6] (G135+1)

: [W22] * Nickel (1b/hr)
: [W16] "NEG.

: [(W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G136+1)

1 w22l (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [Wle] "NEG.

: [W16] '"NEG.

91134C2/A-4.CAL
12/19/91

: [W22] ’Table A-4. Maximum Non-Regulated Pollutant Emissions for Orlando CoGen Limited, L.P.
: [We] 125
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: [W16] “NEG.

: [W6] (G137+1)

: [W6] (G138+1)

: [W22] * Cadmium (1b/hr)
: [W16] “NEG.

. [W16] “NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] “NEG.

: [W6] (G139+1)

: [W22] ! (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G140+1)

: [W6] (Gl41+1)

: [W22] * Chromium (1b/hr)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

[W16] "NEG.

: [W6] (Gl42+1)

: [w2z] (TPY)
: [W16] “NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (Gl43+1)

: [W6] (Gl44+1)

: [W22] * Copper (1b/hr)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (G145+1)

: w221 (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

. [W16] “NEG.

: [W16] "NEG.

. [W6] (G146+1)

: [We] (G147+1)

: [W22] * Vanadium (1b/hr)
. [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W6] (Gl4s+l1)

: [wez] (TPY)
: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "NEG.

: [W16] "“NEG.

. [W6] (G149+1)

. [W6] (G150+1)

. [W22] ' Selenium (1b/hr)
: [W16] "NEG.

: [wWl6é] "NEG.

: [W16] "NEG.

91134C2/A-4.CAL
12/04/91
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:E152:
:F152:
:G152:
:A153:
: [W16]
. [W16]
: [W16]
: [W16]
: [W16]
: [W6]

: {W6]

: [W22]
: (S2) [W16] (B13*0.48%2.324/1000000) . . . . . . ¢« v v v 4 e v e e
: (S2) [W16] (C13*0.48%2.324/1000000)

: (S2) [W16] (D13*0.48*2.324/1000000)

: (S2) [W16] (E13*0.48%*2.324/1000000)

: (S2) [W16] (F13*0.48*2.324/1000000)

: [W6]

. [W22]
: (S2)

: (S2)

: (S2)

: (S2)

: (S2)

: [W6]

: [W6]

: [W22]
: (S2)

: (S2)

¢ (S2)

1 (S2)

1 (S2)

. [W6]

. [W22]
: (S2)

: (S2)

. (S2)

. (S2)

1 (S2)

. [W6]

: [W22]
: [W16]
: [W16]
. [W16]
: [W16]
. [W16]
. [W6]

: [W6)

: [W6]

: [W6]

: [W6]

: [W6]

: [W6]

1 [W6)

1 [W6]

: [W6)

: [W6)

: [W6]

: [Wél

. [W6)

: [W6]

. [W6]

: [W6)

: [W6]

. [W6)

: [W6)

: [W6)

{(w16]
[w16]
{we]

wz2]

"NEG.
"NEG.
(G151+1)

' (TPY)
"NEG.
"NEG.
"NEG.
"NEG.
"NEG.
(G152+1)
(G153+1)

' POM (1b/hr)

(G154+1)

’ (TPY)

[W16] (B155*8760/2000)
[W16] (C155*8760/2000)
[W16] (D155*8760/2000)
[W16] (E155*8760/2000)
[W16] (F155*3688.5/2000)
(G155+1)

(G156+1)

' Formaldehyde (1b/hr)
[W16] (B13*38*2.324/1000000)
[W16] (C13*38*2.324/1000000)
[W16] (D13*38*2.324/1000000)
[W16] (E13*38*2.324/1000000)
[W16] (F13*38*2.324/1000000)
(G157+1)

' (TPY)

[W16] (B158*8760/2000)
[W16] (C158*8760/2000)
[W16] (D158*8760/2000)
[W16] (E158*8760/2000)
[W16] (F158*3688.5/2000)
(G158+1)

\_

\_

\_

\_

\_

\_

{G159+1)
(G160+1)
(G161+1)
165

(G165+1)
(G166+1)
(G167+1)
(G168+1)
(G169+1)
(G170+1)
(G171+1)
(G172+1)
(G173+1)
(G174+1)
(G175+1)
(G176+1)
(G177+1)
(G178+1)
(G179+1)
(G180+1)
(G181+1)

91134C2/A-4.CAL
12/04/91

From EPA 1988, See Page 4-161

From EPA 1988, See Page 4-156



A:G183:
A:G184:
A:G185:
A:G186:
A:6187:
A:G188:
A:G189:
A:G190:
A:G191:

[w6]
[W6]

[w6]

[wé]
[wé]
[w6]
w6l

(G182+1)
(G183+1)
(G184+1)
(G185+1)
(G186+1)
(G187+1)
(G188+1)
(G189+1)
(G190+1)

91134C2/A-4.CAL
12/04/91



In the foldeér labeled as follows there are documents, listed below, which were not
reproduced in this electronic file. That folder can be found in one of the file drawers
labeled Supplementary Documents Drawer. Folders in that drawer are arranged
alphabetically, then by permit number.

Folder Name: Orlando Cogen Limited Partnership

Permit(s) Numbered:

AC 48 |- | 206720
PSD |FL |- [184

Period  during

" which document :

was received: Detailed Description _
APPLICATION 1. [24"x28.5" BLUEPRINT: PLOT PLAN OF THE ORLANDO COGEN
30 DEC 1991 LIMITED PROJECT

POSTPERMIT (2. |24"x32.5" BLUEPRINT: PROCESS FLOW DIAGRAM AIR, FUEL, FLUE
22 DEC 1992 GAS, CONDENSATE, FEED WATER AND STEAM

) |(DRAWING NUMBER 03-1-8011-55.10A, REV. 2)

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

e Complete items 3, and 4a & b.

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

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

* The Return Receipt will show to whom the article was delivered and the date

* Write ‘‘Return Receipt Requested’’ on the mailpiece below the article number.

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

(0 Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

delivered.
3. Article Addressed to:
e~ Neas Enoge Syst

4a. Article Number

Z 339719 OO

ompleted on the reverse side?

5

wemﬁ

4b. Service Type
(1 Registered

L Rertified

a Express Mail

O Insured

O cop

[ Return Receipt for
Merchandise

, PA 1895211

7. Date of Delivery

7-7-75"

5. Signature (Addressee)

8. Addressee’s Address (Only if requested

ST b

ture (Agen{)

6. Sj

and fee is paid)

B

PS Form 3811, December 1991  #U.S. GPO: 1883—352-714

Is your RETURN ADDRESS ¢

e . P - - -

-

7 3492 974

Receipt for
Certified Mail

o

i Y {See Reversg)

“""™N RECEIPT

fa0é

No Insurance Coverage Provided
Do not use for International Mail

P

O b,

March 1993

Postage

Certified Fee

Special Delivery Fee

PS Form 3800,

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

‘ Return Receipt Showing to Whom,
Date, and Addressee’s Address

TOTAL Postage
&*Fees

OG- 20620

Postmark of Dalw O@%}(\

e

Thank you for using Return Receipt Service.



Is your RETURN ADDRESS completed on the reverse side?

, March 1993

a2

-

<

392 940 LS

l?ieceﬁpt for

Certified Mail

No Insurance Coverage Provided
D for Int tional Mail
m:wm i;n:ns: o not use for International Mai

(See Reverse)

Sent to

Mr,

John P. Jones

Street and No.

7201 Hamilton Boulevard

P.0., State and ZIP Code

Allentown, PA

18195-1501

Postage

|®

ICertifigdFed’
!

h

i

PS Form 3800

“Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,
Date. and Addressee’s Address

TOTAL Posiage

& I I R
[Pt Ot |
| Mailed: 2/9/95 l
AC 48-206720(A)/PSD-FL~18K(A)

SENDER:

Complete items 1 and/or 2 for additional services.

* Complete items 3, and 4a

* Print your name and address on the reverse of this form so that we can

return this card to you.

e Attach this form to the front of the mailpiece, or on the back if space

does not permit.

* Write ’Return Receipt Requested’’ on the mailpiece below the article number |
* The Return Receipt will show to whom the article was delivered and the date

&b.

fee):

| also wish to receive the
following services (for an extra

1. [ Addressee’s Address

2. [ Restricted Delivery

delivered.

Consult postmaster for fee?

3. Article Addressed to:

Mr. John P. Jones

4a. Article Number

Z 392 940 715

4b. Service Type

6. Signatw%(Agent)

<! [\ 2

L )\/J(

President [J Registered 3 insured

Orlando CoGen (I), Inc. XX Certified O cob

Orlando CoGen Limited, L.P. [ Express Mait [ lllw‘/le'currr‘\ Rgszeipt for

. erchandise
7201 Hamilton Boulevard 7. Date of Delivery
Allentown, PA 18195-1501
£en ! 3 ﬂg_—_

5. Signature (Addressee) 8. Addredsda¥® adress (Only if requested

and fee is paid)

PS Form 3811, December 1991

*U.S. GPO: 1892--323-402

DOMESTIC RETURN RECEIPT

Thank you for using Return Receipt Service.



/ Is your RETURN ADDRESS completed on the reverse side?

SENDER:

e Complete items 1 and/or 2 for additional services.
* Complete items 3, and 4a & b.

* Print your name and address on the reverse of this form so that we can

return this card to you.

e Attach this form to the front of the mailpiece, or on the back if space

does not permit.

* Write “’Return Receipt Requested’’ on the mailpiece below the article number.
¢ The Return Receipt will show to whom the article was delivered and the date

delivered.

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

(0 Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:

Mr. Kennard F. Kosky, P.E.

KBN Engineering & Applied
Sciences, Inc.

1034 N.W. 57th Street

Gainesville, Florida 32605

4a. Article Number

Z 392 940 716

XX Certitied

4b. Service Type

[ Registered [ Insured

[ cop

D Return Receipt for

Mail
D Express Maf Merchandise

7. Date of Delivery

=>"\3 45

5. Signature (Addreg_see)

1y/4 y.a

6. Sléna‘ture {Agent)

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

PS Form 3811, December 1991

-
7
LS

L]

«U.S. GPO: 1882—323-402

DOMESTIC RETURN RECEIPT

392 940 7Lk

Receipt for

Certified Mail

No Insurance Coverage Provided

UNITED ST,
FOS"ALS%E;

(See Reverse)

Do not use for International Mail

Sent 10

Mr. Kennard F. Kosky, P.E

Street and No.

1034 N.W. 57th Street

P.0., State and ZIP Code

Ga1nesv111e, FL 32605

Postage

$

Certitied Fee

Special Delivery Fee

PS Form 3800, March 1993

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

Return Receipt Showing 1o Whom,

| Date, and Addressee’s Address

TOTAL Postage
& Fees

Postmark or Date

Mailed:

2/9/95

AC 48-206720/PSD-FL-184

Thank you fqr u_sing Return Receipt Seljvice.

/



your RETURN ADDRESS completed on the reverse side?

Is

does not permit.

SENDER: . ,

¢ Complete items 1 and/or 2 for additional services. , | also wish to receive the

¢ Complete items 3, and 4a & b. , following services (for an extra !
¢ Print your name and address on the reverse of this form so that we can fee): :

return this card to you.
* Attach this form to the front of the mailpiece, or on the back if space

* Write ‘’‘Return Receipt Requested’’ on the mailpiece below the article number.
* The Return Receipt will show to whom the article was delivered and the date
delivered.

Consult postmaster for fee.

1. [ Addressee’s Address

2. [ Restricted Delivery

. Article@%sed to:

[PETE 50 Lo

“ \ .
- 0 4b. Service Type
I\) . éf\ = ] Registered [ Insured
KDcertified 1 cop
[ Express Mail [ Return Receipt for

Merchandise

WULH@, 7. Date of Dgliver
1 )IL7Y

5. Signature (Addressee) 8. Addréssee’s Address (Only if requested
and fee is paid)

Sy

_Thank you for using Return Receipt Service.

PS F6rm.3811, December 1991  «us.GPo: 1s82—323402  DOMESTIC RETURN RECEIPT

§
RS

P 872 5kLe Lap
Receipt for

' (See Reverse)

1 Certified Mail
= No Insurance Coverage Provided

, &mpgam Do not use for Intemational Maij

GO,

/"O tate hd P@Dl\ﬁev[ q

Poszage 7
$

Certified Foo

Special Delivery Fee

Restricted Delivery Fes

Retum Recelipt Showing
to Whom & Date Delivered

Retumn Receipt Showing to Whom,
Date, and Addressee's Address

TOTAL Postage
<& Foeg

$
R o
PO+-18¢

i PS Form 3800, JUNE 1991




?

Is your RETL'II‘.%_Ng\A‘DDREss completed on the reverse side

C]

re

¢ Attach this form to the front of the mailpiece, or on the back if space

ENDER:

Complete items 1 and/or 2 for additional services.
Complete items 3, and 4a & b.

Print your name and address on the reverse of this form so that we can

turn this card to you.

does not permit.

* Write ‘‘Return Receipt Requested’’ on the mailpiece below the article number.
® The Return Receipt will show to whom the article was delivered and the date

| also wish to receive the
féllowing services (for an extra
fee):

1. [ Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

delivered.
3. Article Addressed to:
Mr. - John P. Jones
President

Orlando CoGen (I), Inc.
Orlando CoGen Limited, L.P.
7201 Hamilton Boudevard

4a. Article Number

P 872 562 698

4b. Service Type
] Registered

XA certified
(J Express Mail

O insured

(J cop

[ Return Receipt for
Merchandise

.
6. Signa {Agent)

-

“Mllentown, PA 18195-1501 7. Date of Delivery
-5: -Signature-{Addressee) 8. Adéirfessge's %cildress (Only if requested
Co and fee is pai
A

PS Form-3811, December 19}% " #U.S.GPO: 1992—323402  DOMESTIC RETURN RECEIPT

&£

P 872 s5pp L8

™

UNTTED
POSTAL SEATE

Receipt for
Certified Mai|

No Insurance Cov i
erage Provided

Do not use for Internati
ernational Maj

(See Reverse) Mail

e,

John P, Jones
8 No.
Lfﬂﬁﬁ Hamilton Boulevard

“| P-Q..-State and ZIP Cog
?&fﬁentown", PA

18195-1501

Postage

Certified Fee

Return Receipt Showing
to Whom & Date Delivered

Return Recelpt Showin,
9 to Whom,
Date, and Addressee’s Address

TOTAL Postage
& Foes

Restricted Delivery Fee ;
R S

Postmark or Date

PS Form 3800, June 1991

|
|
|

Mailed: 9/14/94
AC48—206720, PSD—FL_184

Thank you for using Return Receipt Service.



First Union Natlonal Bank i
nion National Ban !63’0
ranch 311

of Florida
Gainesville, Florida 32605

125715843479

26 August 19 94

Engineering and Applied Sciences, Inc.

MERM
R
GENERAL DISBURSEMENT ACCOUNT
PH. 904-331-9000
1034 N.W. 57TH STREET
GAINESVILLE, FL 32605
CENTS § ***xEA%50.00

00
D APPLIED SCIENCES, INC

%k kkkkhkhrrkkS)k** DOLLARS AND

PAY

Florida Department of Environmental Protection
A0
AUTHORIZED SIGNATURE

TO THE
ORDER 2600 Blair Stone Road
OF Tallahassee F1 32399-2400
KBN ENGINEERING AND APPLIED SCIENCES, INC.
GAINESVILLE, FL 32605
. ¢ W PLEASE DETACH AND RETAIN FOR YOURRECORDS W
INVOICE NUMBER DATE VOUCHER NO. AMOUNT
08/26/94 Air Permit extensidn 50.00

RECEIVER



Is your RETURN ADDRESS completed on the reverse side?

SENDER:

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

s Complete items 3, and 4a & b.

* Print your name and address on the reverse of this form so that we can

return this card to you.

* Attach this form to the front of the mailpiece, or on the back if space

does not permit.

* Write “‘Return Receipt Requested’’ on the mailpiece below the article number,
* The Return Receipt will show to whom the article was delivered and the date

delivered. ~

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

1. O Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:
Mr., John'P. Hones
President

Orlando CoGen (I)

Tne.

Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
Allentow PA 1819501501

4a. Article Number

P 872 563 651

4b. Service Type

& Certified

{J insured

J cop

(7] Return Receipt for
Merchandise

[] Registered

{(J Express Mail

7. Date of Delivery

8 -23-aY

5. Signature {Addressee)

8. Addressee’s Address' {Only if requested

and fee is paid)

6. Siirl\pture (AZ?M)

Thank you for using Return Receipt Service.

PS Form 3811, Dglember 1991

#U.S. GPO: 1982--323-402

P 872 5b3 b5

Receipt for ,
1 Certified Mail
=~ No Insurance Coverage Provided

Do not use for International Mail

"’J‘s’r'i{’s’s‘”“
{See Reverse)
Sentto
Mr., John P, Homes, Orlando
Street and No.

e Ltd.
7201 Hamilton ggv%.

PO} §ide 02 O, ) 18195-1501

PS Form 3800, JUNE 1991

Postage s

Certified Fee

Spacial Delivery Fee

Rastricted Delivery Fee

fsturn Recsipt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,

Date, and Addressee's Address

TOTAL Postage $

& Feag

Postmark or Date
Permit: AC48-206720

PSD-FL-184

Mailed: 8-16-94

T

DOMESTIC RETURN RECEIPT



Is your.RéfUﬁN ADDRESS c-or.n*pleted oﬁ tﬁe revefse- side?

SENDER: . "
e Complete items 1 and/or 2 for additional services. ' -+ | also wish to receive the
¢ Complete items 3, and 4a & b. following services {(for an extra
® Print your name and address on the reverse of this form so that we can fee):

return this card to you. R
e Attach this form to the front of the mailpiece, or on the back if space 1. O Addressee’s Address
does not permit.
* Write “'Return Receipt Requested’’ on the mailpiece below the article number. 2. [ Restricted Delivery
* The Return Receipt will show to whom the article was delivered and the date
delivered: ' : Consult postmaster for fee.

3. Article Addressed to: 4a. Article Number

P 872 563 641
Mr. Kennard F. Kosdy, P.E. 4b. Service Type

KBN Engineering & Applied Scienced ] Registered [ Insured
1034 NW 57th Street X certified J cop

. . ; Return Receipt for
Gainesville, FL 32605 _ O Express Mail  [J Return Recel

7. Date of Deliver B
A4

8. Addressee’s Address AOnly if requested
and fee is paid)

5. Signature

ddressee)
Va

. Sidgnature (Agen

PS Form 3811, December 1991  wU.s.GPO: 1892—323402  DOMESTIC RETURN RECEIPT

P 872 563 bUl

Receipt for
Certified Mail

=~ No Insurance Coverage Provided

] . .
. N SATES Do not use for International Mail

(See Reverse)

Sent to

‘ Mr. Kennard F. Kosky, KBN
;Sfealfnlf N%IW 57th Street

'P.0., State and ZIP. Code

Gainesville, FL 32605

'Postage
$

Cortified Fee

Special Delivery Fee

‘Restricted Delivery Fee

Return Recelpt Showing
1o Whom & Date Defivared

Return Recelpt Showing to Whom,
Date, and Addressee's Address

TOTAL Postage
& Fees $

Postmark or Date

Mailed: 7-12-94

Permit: AC48-206720
PSD-F1.-184

PS Form 3800, JUNE 1391

Thank you for using Return Receipt Service.



- _ ‘—

Is your RETURN ADDRESS completed on the reverse 'side?

SENDER:

e Complete items 1 and/or 2 f
* Complete items 3, and 4a &

return this card to you.

e Attach this form to the front of the mailpiece, or on the back if space

H T 120k
on t&uhlpige alo'lv'thé"article number.

* The Return Receipt will show to whom the article was delivered and the date

does not permit.
® Write ‘'Return Receipt Requested'’

delivered.

| also wish to receive the

z ﬁn y g Q following services (for an extra
* Print your name and address on the reverse of this form so t can | fag):

1. O Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:

Mr. John P. Jones

President

Orlando CoGen (I),

Orlando CoGen Limited, L.P.
7201 Hamilton Boulevard
18195-1501

Allentown, PA

Bureau of
Air Regulation

4a. Article Number

P 872 562 714

4b. Service Type
[J Registered

k¥ Certified
[ Express Mail

[ Insured

O cop
[ Return Receipt for

7. Date of Delivery

Merchandise

5. Signature (Addressee)

and fee is paid)

6. Signature (Agent)

8. Addressee’s Address {Only if requested

Thank you for using Return Receipt Service.

PS Form 3811, December 1991

P 872 5Sbe 714

Receiptifor -
1: Certified Mail
~ No Insurance Coverage Provided

Do not use for International Mail
(See Reverse)

UNITED SYA'E
POSTAL S|

&%ﬁ. John P. Jones

Street and No.

7201 Hamilton Boulevard

POy ap sn 2 Con, PA 18195-1501

Postage $

o

Certified Fee

Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Deilvered

Return Receipt Showing to Whom,
Date, and Addressee’s Address

TOTAL Postege s
& Fees

Postmark or Date

Mailed: 6/29/94
AC 48-206720

{ PS Form 3800, JUNE 1991
‘{ﬁ

-
——
e ———

#US. GP0; 190252342 DOMESTIC RETURN RECEIPT



Is your RETURN ADDRES-SV;:om.pIeied on the revérsé side?

SENDER: - - , . )

s Complete items 1 and/or 2 tor aﬁtio&l chE I V | also wish to receive the
* Complete items 3, and 4a & b. : following services (for an extra
* Print your name and address on the reverse of this form So that we can fee):
return this card to you. )
* Attach this form to the front of the mail%ﬂor? n)ne Y@Q‘_( if space 1. 0O Addressee’s Address
does not permit. o lesd

* Write “’Return Receipt Requested’’ on the mailpiece below the article number.

. stricted Deliv
¢ The Return Receipt will show to whom the anigﬁv;ésaﬁli\éefed and the date . 2 D Restric Delivery

delivered. Consult postmaster for fee.

3. Article Addressed to: Air Regulation | 4a. Article Number

Mr. Kennard F. Kosky, P.E. P 872 562 720

KB Engineering & dpplied  [HSmietwe o

ciences, Inc.

1034 N D(; é7tECSt XX Certified dcopo

== W 1.7eet [ Express Mail [ Return Receipt for
Gainesville, Florida 32605 Merchandise

7. Date of&eﬁw
S.QSignat% (Addressee) 8. Addressee’s Address (Only if requested

and fee is paid)

6. Signature (Agent)

PS Form 3811, December 1991  #U.s.GPO: 1992—323402  DOMESTIC RETURN RECEIPT

p a?2 Sk2 720

| Receipt for
Certified Mail _ |
« No Insurance Coverage Provided f

UNTTED STA Do not use for International Mail
PO (See Reverse)

Set® . Kennard F. Kosky, P.
Swet @A N W, 57th Street
POSu ad P ¥ 1e, FL 32605

Postage $

]
.

Certified Fee

L
Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

Retumn Recelpt Showing to Whom,
Date, and Addressee’s Address

TOTAL Postage $
& Fees

Postmark of Date

Mailed: 6/20/94
AC 48-206720; PSD-FL-184

0, JUNE 1991

| ps Form 380

|

‘

o

Thank you for using Return Receipt Service.



Page 2

Date

Charles M. Collins
5‘ —C] — c‘ \_‘_

PE Administrator,

Sincerely,
Air Resources Management

b

Orlando Cogen Limited, L.P.
CMC/1bl

Copies furnished to:
Kennard F.
Clair Fancy

l| ) STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

ROUTING AND TRANSMITTAL SLIP

TO: (Name, Orrice, Locamion)
Naney) (o W - CLil
AR EAR T

MAQNO (7]

RECEIVED
MAY 1 3 132

“Bureau of
Air Regulation

FROM:

I

08-18.93




URN ADDRESS completed on the reverse side?

SENDER: <h . "
* Complete items 1 and/or 2 for additional services. | also wish to receive the
e Complete items 3, and 4a & b. following services (for an extra

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

® Attach this form to the front of the mailpiece, or on the back if space 1. O Addressee’s Address
does not permit.
s Write "'Return Receipt Reguested’’ on the mailpiece below-the article number .| 2 |:| Restricted Delivery
* The Return Receipt will show to whom the article was delivered and the date :
delivered. Consult postmaster for fee.
3. Article Addressed to: 4a. Article Number

Ms. Jewell A. Harper P 872 562 673

Air Enforcement Branch ‘E‘L Service Type 0

U.s. EPA, Region TV Registered = Insured

i
345 Courtland Street, NE WCertified cop

il Return Receipt for
30365 (1 Express Mail [ R

\Atlanta', Georgia Merchandise

7. Date of Delive

_J{;<57 ~ S
5. Signature (Addressee) 8. Addressee’s Address (Only if requested
I and fee is paid)

6. Signagdre (Agent

PS Form 3811, December 1991  #u.s.GPO: 1802323402  DOMESTIC RETURN RECEIPT

I [
P 872 562 b73

-.Receipt for
‘Certified Mail
w No Insurance Coverage Provided

D STATES Do not use for International Mail
(See Reverse)

Is your RET

Sent to

Ms. Jewell A. Harper
Street and No.

345 Courtland Street, NE
PR %ﬁdtzg,cc’dée orgia 30365

'Postage s

Certified Fee

Speclal Delivery Fee

Restricted Delivery Fee

Return Recelpt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,
Date, and Addressee’s Address

TOTAL Postage
& Fees $

Postmark or Date

Mailed: 3/2/94
AC48-206720

PS Form 3800, JUNE 1891

Thank you for using Return Receipt Service.



?

Complete items 1 and/or 2 for additional services.

Complete items 3, and 4a & b.

Print your name and address on the reverse of this form so that we can
return this card to you.
® Attach this form to the front of the mailpiece, or on the back if space
does not permit.
* Write ‘‘Return Receipt Requested’’ on the mailpiece below the article number.
e The Return Receipt will show to whom the article was delivered and the date
delivered.

SENDER: .

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

1. [0 Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to: 4a. Artic

Mr. Kennard F. Kosky, P.E.

le Number

P 872 562 586

KBN Engineering & Applied Science
1034 N.W. 57th Street

Gainesyille, Florida 32605

B54b. Service Type
] Registered

X Certified
(] Express Mail

O insured

O cop

[J Return Receipt for
Merchandise

7. Date of Deliysgy,

[-3(- 1Y

5. Signature {Addressee)
Y M

6. Signature (Agent)

8. Addressee’s Address {Only if requested
and fee is paid)

PS Form 3811, December 1991

Is your RETURN ADDRESS completed on the reverse side

872 562 58k

Receipt for
Certified Mail

No Insurance Coverage Provided
Do not use for International Mai|
(See Reverse)

Mr. Kennard F. Kosky, P.E

Street and No.

1034 N.W. 57th Street

© P. . State and 2IP ¢
ainesville, FL 32605
$

Postage

Certified Fao

Spacial Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
fo Whom & Date Defivered

Retum Receipt Showing to Whom,
Date, and Addressee's Address

TOTAL Postage
8 Fees

Postmark or Date

Mailed: 1/27/94
AC48-206720; PSD-FL-184

118 Form 3800, JUNE 1991

/

T ——

®U.S.GPO: 1982—323402  DOMESTIC RETURN RECEIPT

Thank you for using Return Receipt Service.
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M UNITED STATES ENVIRONMENTAL PROTECTIR EE&E |V ED

‘V)‘L F-no‘é}\ . REGION |V

)

(o)
Y agenct

cEp 211893
345 COURTLAND STREET. N.E. OEP 2 1993

ATLANTA, GEORGIA 30365 ‘ . .
- Divisiongpf, Air

4APT-AE

| SEP
Mr. Clair H. Fancy, Chief 20 ’993
Air Resources Management Division OEHDE
Florida Department of Environmental Protection OF THE SEC
Twin Towers Office Building . ' RETARYJ
2600 Blair Stone Road ‘o
Tallahassee, F1 32399-2400

RE: Orlando CoGen Limited, L.P. (OCL)
Stationary Gas Turbines, AC 48-206720, PSD-FL-184
Customized Fuel Monitoring Schedule

Dear Mr. Fancy:

This letter is in response to OCL’s July 26, 1993, request for
approval of a customized fuel monitoring schedule for the above
referenced project. This request was sent to the Environmental
Protection Agency (EPA), and a copy was forwarded to you. Since
the authority for approving alternatives to the monitoring
requirements in § 60.334(b) of 40 CFR Part 60, Subpart GG, was
not delegated to the State of Florida, we have reviewed OCL'’s
custom fuel monitoring schedule. Based on our review, we have
determined that it is acceptable because it conforms to custom
fuel monitoring guidance (a copy of this guidance memo is
enclosed) issued by EPA Headquarters in 1987. Therefore, you may
modify OCL’s permit accordingly. Please note that the approved
reference methods are cited in 40 CFR §60.335(d), and not in 40
CFR §60.335(b)(2) as referenced in OCL’s July 26, 1993, letter.

If you have any questions regarding the determination provided in
this letter, please contact Mr. Mirza P. Baig of my staff at
404/347-5014.

ir Enforcement Branch
Air,' Pesticides, and Toxics

Management Division
Enclosure

cc: Mr. Tom Hess, Orlando CoGen Limited, L.P.
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SENDER: . ‘

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

* Complete items 3, and 4a & b. —~

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

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

e Write ‘‘Return Receipt Requested’’ on the mailpiece below the article number.
* The Return Receipt Fee will provide you the signature of the person delivered|
to and the date of delivery.

! also wish to receive the
following services (for an extra
feel:

1. O Addressee's Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to: 4a. Article Number

Mr. John P. Jones, President P 062 921 987
Orlando CoGen (I), Inc. 4b. Service Type

7201 Hamilton Blvd. [ Registered [ tnsured
Allentown, PA 18195-1501 ‘ Certified 0 cop

A

O Express Mail [ Return Receipt for

Merchandise
Ii

5. Signature (Addressee)

8. Addressee’s Address (Only if requested

/ A~ /l/ and fee is paid)
, .
/ 1

P Ok2 921 987

Receipt for
17 Certified Mail
w No Insurance Coverage Provided

wmeoswes DO not use for International Mail
POSTAL SERVICE

PS Form 3800, June 1991

{See Reverse)

Sent to

Mg.

John P. Jones, Otflande

Street and No. CoGen,Limited
7201 Hamilton Blvd.

P.0.. State and ZIP Code

JAllentow, PA 18195-1501

Postage |

$

Lertified Fee

Specia! Delivery Fee

Restricted Delivery fee

Return Receipt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,
Date, and Addressee’s Address

TOTAL Postage $

& Fees

Postmark or Date
Mailed: 8-17-92
Permit: AC 48-206720

PSD-FL~-184

90 "xus.GPO: 1091 ~27068  DOMESTIC RETURN RECEIPT

-
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The Oriando-Sentinel

Published Daily
$219 .19

State of JFlorida

COUNTY OF ORANGE

Before the undersigned authority personally appeared

N , who on oath says
that he/she is the Legal Advertising Representative of The Odando Sentinel, a daily.
newspaper published at __1R1 ANT{ in
LRANGE ' County, Florida;
that the attached copy of advertisement, beinga _NOTI{* OF TMTFANTST
in the matter of_AL ~ 4A-2 3L 22D

inthe_ORANGFE Coun,
was published in said newspaper in the issue; of _{ik /3.3 /972

Affiant further says that the said Orlando Sentinel is a newspaper published at
ORLANDG , in said
ORANGE County, Florida,
and that the said newspaper has heretofore been continuously published in
said_ORANGE County, Florida,
each Week Day and has been entered as second-class mail matter at the post
office in_GRL ANDD in said
ORANGE County, Florida,
for a period of one year next preceding the first publication of the attached
copy of advertisement; and affiant further says that he/she 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 the said newsp N
..IHHNI/,,/

¢

N 2
The jq‘rego'irﬂgﬁ.i‘gstngment was acknavledged before me this_12th  day of
L duné’ LS9 % 19 92 by

L JUANTITA ROSADO / ,
WHG'i§,(3éfs"0ﬁallJ:V‘.k&ﬁOT7!n to me amke 4 an
P L o ja .
|1 NOLEMLR. [UCERO
“‘"’(‘S‘élﬁl—‘))& gk‘@ S e o

Ik vl

i1}

AN . . 2 N
"‘.-vj J)N ‘3.';‘:' o /R cfadcero
».',{ll'LNth?'y\'Pl‘x.hliu. State of Florida
'y vt e
"My comihission expires August 28, 1994

Commission # CC042971

NOTICE OF INTENT
STATE OF FLORIDA
DEPARTMENT OF
ENVIRONMENTAL
REGULATION NOTICE OF
INTENT TO ISSUE PERMIT
AC 48-206720
PSD-FL-184

The Department of Environ- '

i mental Regulation gives notice

"of its intent to issue a permit to |

| Orlando Cogen Limited, L.P.,
7201 Hamilton Boulevard, Allen-

town, PA 18195-1501, to con- (.

| struct a 129 MW cogeneration
; facility consisting of one com-
bined cycle gas turbine genera-
tors and associated steam cycle;
also, steam will be supplied to
the Air Products and - Chemical
Plant located adjacent to the
proposed site. The proposed fa-

cility will be located in the Or- {:

lando Central Park, Orange
County, Florida. A determination
of Best Available Control Tech-
nolo%y (BACT) was required.
The Class | PM10 PSD incre-

. ment consumed is 0.02 vs, 8 al- |'

lowable 24-hour average and

0.001 vs. 4 allowable annual |
average, in_micrograms per cu- |\

bic meter. The Class I nitrogen
dioxide increment consumed is
0.01 vs. 2.5 allowable annual
average, in micrograms per cu-
bic meter. The maximum pre-
dicted increases in ambient con-
centrations for the above three
poliutants for all averaging times
are less than significant in the
Class Il area surrounding the
plant, thus no increment con-
sumption was calculated. The
Department is issuing this Intent
to Issue for the reasons stated in
the Technical Evaluation and
Prefiminary Determination.

. A person whose substantial
interests are affected by the De-
partment's proposed Perm'min
decision may petition for an ad-
ministrative proceeding (hear-
ing) in accordance with Section

120.57, Florida Statutes (F.S). |:

-The petition must contain the in-
formation set forth below and
imust be filed (received) in the
iOfﬁce of General Counsel of the
Department at 2600 Blair Stone
'Road, Tallahassee, Florida
,32399-2400, within 14 days of
publication of this notice.” Peti-
tioner shall mail a copy of the
petition to the applicant at the
address indicated above at the
time of filing. Failure to file a

tition within this time period shall |-
constitute a waiver of any right {-

,Such person may have to re-

quest an administrative deter- |,

mination (hearing) under Section
120.57, F.S.

The Petition shall contain the |.

following information;

{a) The name, address, and
telephone number of each peti-
tioner, the applicant’s name and
raddress, the Department Permit
-File Number and the county in
which the project is proposed; ,

(b) A statement of how and
when each petitioner received
notice of the Department’s ac-
tion or proposed action;

() A statement of how each
petitioner's substantial interests
are affected by the Department’s
action or proposed action;

(d) A statement of the mate-

rial facts disputed by Petitioner,
if any; . . i

‘(e) A statement of facts
which petitioner contends war-
rant reversal or modification of
ithe Department’s action or pro-
|posed action;
| (fy A statoment of which
jrules or statutes petitoner con-
‘tends require reversal or modifi-
cation of the Department's ac-
ition or proposed action; and,

l g) A statement of the relief
sought by petitioner, stating pre-
'cise?s the action petitioner wants
the Department to take with re-
‘spect to the Department’s action
or proposed action. .

If a petition is filed, the admin-
istrative hearing process is de-
signed to formulate agency ac-
tion. Accordingly, the Depant- ¥
ment’s final action may be differ-
‘ent from the position taken by it |
in this. Notice. Persons whose
substantial interests will be af-
fected by any decirion of the
Department with regard to the
application have the right to peti-.
tion to become a party to the

' proceeding. The petition must
conform to the requirements
, specified above and be filed (re-
, ceived) within 14 days of Sléi i
cation of this notice in the Office
" of General Gounsel at the above
| address of the Deparfment. Fai:
"lure to petition-within the allowed
time frame constitites a: waiver-
of any right such person has to
request a hearing under Section
i e2%.57, F.S., and to participate
‘as a party to this proceeding.
* Any subsequent intervention will
"only be at the -approval of the
‘gresiding officer upon motion
«Fledcpursuant to Rule 28-5.207,
A.C.

The application is available for

! Eublic inspection during normal

( business hours, 8:00 a.m. to

*5:00 p.m., Monday through Fri-
day, except legal holidays, at:
Department of Environmental
Regulation
Bureau of Air Reg&llﬁtion
2600 Blair Stone Road -

: Tallahassee, FL 32399-2400
Department of Environmental
Regulation

' Central District
3319 Maguire Bivd., Suite 232
Orlando, FL 32803-3767

Any person may send written
comments on the proposed ac-
tion to Mr. Preston Lewis at the
Department’s Tallahassee ad-
dress. All comments received
within 30 days of the publication
of this notice will be considered
in the Department's final deter-
mination. Further, a public hear-
ing can be requested by any
person. Such requests must be
submitted within 30 days of this
notice.

COR6B61004 Jun.12,1992




S s o am o

SENDER:

* Complete items 1 and/or 2 for additional services.
¢ Complete items 3, and 4a & b.

¢ Print your name and address on the reverse of this form so

that we can return this card to you.

® Attach this form to the front of the mailbégce, or on the

back if space does not permit.

®* Write “‘Return Receipt Requested’’

the articie number.

-

on the mailpiece next to

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

1. J Addressee’s Address

2. [ Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:

Mr. John P. Jones, President
Orlando Cogen (I), Inc.

7201 Hamilton Boulevard
Allentow, PA 18195-1501

4a. Article Number
P 710 058 541

4b. Service Type
[ Registered

(X Certified
[1 Express Mail

[0 Insured

O cop

[3J Return Receipt for
Merchandise

7. Date of Delivery

5. Signature (Addressee)

B 1 1 1992
8. Add s Rddress (Only if requested

and fee is paid)

.4

P 710

DOMESTIC RETURN RECEIPT

058 54l

Certified Mail Receipt
No Insurance Coverage Providgd
« Do not use for International Mail

TED STATES (See Reverse)

P%NSIYAI.SERVICE
Sent to

Mr. John P. Jones, Orlando
Street & No. Cogen Timited

7201 Hamilton Blvd.

' PO., State & ZIP Code

Allentow, PA 18195-1501

Postage

N

$

Cert‘;‘;ied Fee

¢

=2

Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing

ta Whom & Date Delivered

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

TOTAL Postage
& Fees

Postmark or Date

Permit:_

PS Form 3800, June 1990

|

Mailed: 6-
ACN48~-206720
PSD-F1L-184

8-92

- -l -
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SENDER: . —

* Compl=te items 1~and/orf 2 for additional services.
* Complste items 3, and.4a & b. .

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

* Attach this form to the front of the mailpiece, or on tha back if spaca
does not permit.

® Write “‘Return Receipt Requested’’ on the mailpiece below the article number.
* The Return Receipt Fee will provide you the signature of the person delivered|

to and the date of delivery.

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

1. [0 Addressee’s Address

2. [J Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:

Mr. John P. Jones., President

4a. Article Number
P 617 884 161

Orlando CoGen Inc.
7201 Bamilton Blvd.
Allentown, PA 18195-1501

4b. Service Type
[ Registered

X1 centified
[J Express Mail [ Return Receipt for

[ insured
J cop

Merchandise

7. Date of Delivery

2.

G-9aS ¢

5. Signature (Addressee)

ATt

6. Sig@re (Agent)

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

PS Form 3811, November 1990 =us.GPO: 1891—287088 | DOMESTIC RETURN RECEIPT

P B17 884 1kl

Certified Mail Receipt

No Insurance Coverage Provided
~ Do not use for International Mail

UNITED STATES (See Reverse)

POSTAL SERVICE

Sent to

Mr. John P. Jones, Orland

Street & No.

7201 Hamilton Blvd.

CoGen Inc.

PO., State & ZIP Code

Allentown, PA 18195-

1501

Postage $

Certified Fee

Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing
to Whom & Date Delivered

Return Receipt Showing to Whom,
Dgte, & Address of Delivery

PSD-FL-184

|
1
i PS Form 3800, June 1990

;(_)f':ré\el.sPoslage $

Postmark or Date .
Mailed: 3-31-92
Permit: AC 48-206720
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SENDER:

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

* Complete items 3, and

4a & b.

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

® Attach this form to

the front of the mailpiece, or on the

back if space does not permit.

* Write ‘‘Return Receipt Requested’’

the article number.

on the mailpiece next to

| alto wish to receive the

following services (for an extra
form so | fee):

1. O Addressee’s Address

2. [J Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to-

Mr. Joha P. Jones, President
Orlandc CoGen Inc.

7201 Hamilton Boulevard
Allentow, Pennsylvania 18195-15Q

4a. Article Number

P 832 538 770

4b. Service Type
] Registered

l@ Certified
[ Express Mail

[ Insured
O cop

[] Return Receipt for
Merchandise

5. Signature (Addressee)‘

o Plera b

—

6. Sigfiature (Agent)

7. Date of Delivery

2 S

8. Addressee’s Address {Only if requested
and fee is paid)

PS Form 3811, October 1990

P 432 538

*U.S.GPO: 1990273861  DOMESTIC RETURN RECEIPT

-

770

Certified Mail Receipt

No Insurance Coverage Providgd
~ Do not use for International Mail

wireosutes  (See Reverse)

POSTAL SERVICE

Sent to

Mr. John P. Jones, Orlandg

.

Street & No.

CoGen Inc.
7201 Hamilton Blvd.

‘| PO., State & ZIP Code

Allentow, PA 18195:1501

Postage

$

Certified Fee

Special Delivery Fee

Restricted Delivery Fee

Return Receipt Showing

PS Form 3800, June 1990

to Whom & Date Delivered

Return Receipt Showing to Whom,

Date, & Address of Delivery

TOTAL Postage $

& Fees

Postmark or Date
Mailed: 1-28-92
Permit: AC 48-206720

PSD-FL-184

4
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Date _ -

571%

Time ﬂ) LZ L

Area Code

Number ’ Extension

TELEPHONED

PLEASE CALL

CALLED TO SEE YOU

WANTS TO SEE YOU

URGENT

WILL CALL AGAIN

U RETURNED YOUR CALL

Message

2~

vy

s

&

W
O %ix} ﬁ,ﬁ;«/

AWA qL)ﬂ

1

Operator” '




