LAKELAND
ELECTRIC & WATER (813) 499-6603

Excellence Is Our Goal, Service Is Qur Jub

December 5, 1997

Farzie Shelton
CHEMICAL ENGINEER

Mr. C.H. Fancy, PE.

Chief Bureau of Air Regulation
Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400 10 S 00040 ‘f* Al

Re: Air Construction Permit Application - Lakeland Electric & Water Utilities p 50_ ,C" / 4y, / 5\
Dear Mr. Fancy:

The City of Lakeland, Department of Electric and Water Utilities (Lakeland) proposes to license,
construct, and operate a nominal 250-megawatt (MW) (net) simple cycie combustion turbine at its
McIntosh Power Plant facility. The project, referred to as Unit No. 5 (501G), will consist of one 250-MW
advanced combustion turbine (CT), with dry low-nitrogen oxide (NOy) bumers, and associated
equipment. The combustion turbine has a once-through steam generator (OTSG), which will use the
waste heat to produce steam for cooling and power augmentation. The primary fuel for the combustion
turbines will be natural gas with distillate fuel oil contatning a maximum sulfur content of 0.05 percent as
backup fuel.

In order to meet electric demand currently experienced by Lakeland, the Unit No. 5 will be initially
operated as a base-load unit with a maximum capacity factor of 80 percent. However, it is anticipated that
after an initial period of operation {e.g., 5 years) this unit would be modified to operate as a combined
cycle unit with the addition of a heat recovery steam generator (HRSG), steam electric generator and
associated equipment.

Accordingly, on November 24, 1997, a pre air application meeting was conducted between
Lakeland’s/Golder’s representative (Ms. Farzie Shelton, and Mr. Ken Kosky) and Department’s
representative (Mr, Al Linero, and Mr, Marty Costello) where this project was discussed fully.

As the permitting of Unit No. 5 requires the Departments air construction permit and prevention of
significant deterioration (PSD) review approval, Lakeland has contracted Golder Associates Inc. (Golder)
to perform the necessary air quality assessments for determining the project’s compliance with state and
federal new source review (NSR) regulations, including PSD and nonattainment review requirements,

Therefore, in accordance with the Rule 62-210.900(1) F.A.C. requirements Lakeland is submitting to the
Department, in quadruplicate, the compieted application for Air Permit. Additionally, in accordance with
Rule 62-4.050, F.A.C. processing fee for Air Permit application, you will find enclosed a check for the
sum of $7500.00,

If you should have any questions, please do not hesitate to contact me at (941) 499-6603.

Sincerely

Fasic Shelon RECEIVED

Manager of Environmental Permitting & Compliance

Production Division a é T [ | % i 2 DEC 0 8 1997

Enc. BUREAU OF
/U IOJ AIR REGULATION

cc: Al Linero, DEP
Ken Kosky, Golder Associates Inc. 5 M-) O G@

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

APPLICATION FOR AIR PERMIT
LONG FORM



Department of
Environmental Protection

DIVISION OF AIR RESOURCES MANAGEMENT

APPLICATION FOR AIR PERMIT - LONG FORM
See Instructions for Form No. 62-210.900(1)

I. APPLICATION INFORMATION

This section of the Application for Air Permit form identifies the facility and provides general
information on the scope and purpose of this application. This section also includes information
on the owner or authorized representative of the facility (or the responsible official in the case of
a Title V source) and the necessary statements for the applicant and professional engineer, where
required, to sign and date for formal submittal of the Application for Air Permit to the
Department. If the application form is submitted to the Department using ELSA, this section of
the Application for Air Permit must also be submitted in hard-copy.

Identification of Facility Addressed in This Application

Enter the name of the corporation, business, governmental entity, or individual that has ownership
or control of the facility; the facility site name, if any; and the facility’s physical location. If
known, also enter the facility identification number.

1. Facility Owner/Company Name: | _\o1and Flectric & Water Utilities

2. Site Name: ¢ b Meintosh, Jr. Power Plant

3. Facility Identification Number: 1050004 [ ] Unknown

4. Facility Location Information:
Street Address or Other Locator:

City: Lakeland

3030 East Lake Parker Drive

County: Zip Code: 3agqs

Polk

5. Relocatable Facility?
[ ]Yes [x ]No

6. Existing Permitted Facility?
[X ] Yes [ INo

Application Processing Information (DEP Use}

1. Date of Receipt of Application:

Kheoorndue 8, 1997

2. Permit Number:

105 Qood- o4~ AC

3. PSD Number (if applicable):

PI0-E- 345

4, Siting Number (if applicable):

DEP Form No. 62.210.900(1) - Form
Effective: 03-21-96

11725/97
9737594C/TVAI




-

Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:

Ronald W. Tomlin, Assistant Managing Director

2. Owner/Authorized Representative or Responsible Official Mailing Address:

Organization/Firm: Lakeland Electric & Water Utilities
Street Address: 501 East Lemon Street
City: Lakeland State: FL  Zip Code: 33801.5079

3. Owner/Authorized Representative or Responsible Official Telephone Numbers:

Telephone:  (941) 499-6300 Fax: (941)499-6344

4. Owner/Authorized Representative or Responsible Official Statement:

1, the undersigned, am the owner or authorized representative* of the non-Title V
source addressed in this Application for Air Permit or the responsible official, as
defined in Rule 62-210.200, F.A.C., of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and
belief formed after reasonable inquiry, that the statements made in this application
are true, accurate and complete and that, 1o the best of my knowledge, any estimates
of emissions reported in this application are based upon reasonable techniques for
calculating emissions. The air pollutant emissions units and air pollution control
equipment described in this application will be operated and maintained so as to
comply with all applicable standards for control of air pollutant emissions found in
the statutes of the State of Florida and rules of the Department of Environmental
Protection and revisions thereof. I understand that a pernit, if granted by the
Department, cannot be transferred without authorization from the Department, and |
will promptly notify the Department upon sale or legal transfer of any permitted
emissions unit.

= O = nt/o‘*'[??

Signature Date

* Attach letter of authorization if not currently on file.

DEP Form No. 62.210.900(1) - Form

Effective: 03-21-96 11725/97

9737594C/TVAI




Scope of Application

This Application for Air Permit addresses the following emissions unit(s) at the facility. An
Emissions Unit Information Section (a Section III of the form) must be included for each
emissions unit listed.

Permit

Emissions Unit ID Description of Emissions Unit Type

Unit # Unit ID

R McIntosh W501G Combustion Turbine ACl1lA

8 Unregulated Emissions AC1A

See individual Emissions Unit (EU) sections for more detailed descriptions.

Multiple EU IDs indicated with an asterisk {(*). Regulated EU indicated with an "R".

3

DEP Form No. 62-210.900(1) - Form 11/29/97

Effective: 03-21-96 9737594C/TVA)



Purpose of Application and Category
Check one (except as otherwise indicated):

Category I: All Air Operation Permit Applications Subject to Processing Under
Chapter 62-213, F.A.C.

This Application for Air Permit is submitted to obtain:

[ ]lInitial air operation permit under Chapter 62-213, F.A.C., for an existing facility
which is classified as a Title V source.

[ ]Initial air operation permit under Chapter 62-213, F.A.C,, for a facility which,
upon start up of one or more newly constructed or modified emissions
units addressed in this application, would become classified as a Title V source.

Current construction permit number:

[ 1Air operation permit renewal under Chapter 62-213, F.A.C., for a Title V source.

Operation permit to be renewed:

[ ] Air operation permit revision for a Title V source to address one or more newly
constructed or modified emissions units addressed in this application.

Current construction permit number:

Operation permit to be renewed:

[ ] Air operation permit revision or administrative correction for a Title V source to
address one or more proposed new or modified emissions units and to be
processed concurrently with the air construction permit application. Also check
Category 111

Operation permit to be revised/corrected:

[ ] Air operation permit revision for a Title V source for reasons other than
construction or modification of an emissions unit. Give reason for the revision
e.g., to comply with a new applicable requirement or to request approval of an
"Early Reductions" proposal.

Operation permit to be revised:

Reason for revision:

DEP Form No. 62-210.900(1) - Form 11/25/97
Effective: 03-21-96 9737594C/TVAI



Category II: All Air Construction Permit Applications Subject to Processing Under
Rule 62-210.300(2)(b),F.A.C.

This Application for Air Permit is submitted to obtain:

[ ]Initial air operation permit under Rule 62-210.300(2)(b), F.A.C., for an existing
facility seeking classification as a synthetic non-Title V source.

Current operation/construction permit number(s):

[ ] Renewal air operation permit under Rule 62-210.300(2)(b), F.A.C., for a synthetic
non-Title V source.

Operation permit to be renewed:

[ ] Air operation permit revision for a synthetic non-Title V source. Give reason for
revision; e.g.; to address one or more newly constructed or modified emissions units.

Operation permit to be revised:

Reason for revision:

Category III: All Air Construction Permit Applications for All Facilities and
Emissions Units.

This Application for Air Permit is submitted to obtain:

[ x ] Air construction permit to construct or modify one or more emissions units within a
facility (including any facility classified as a Title V source).

Current operation permit number(s), if any:

[ ] Air construction permit to make federally enforceable an assumed restriction on the
potential emissions of one or more existing, permitted emissions units.

Current operation permit number(s):

[ ] Air construction permit for one or more existing, but unpermitted, emissions units.

DEP Form No. 62.210.900(1) - Form 11/25/97




Application Processing Fee

Check one;

[ ]Attached - Amount: $ [ x 1Not Applicable.

Construction/Modification Information

1. Description of Proposed Project or Alterations:

Addition of a Westinghouse 501G Combustion Turbine. See Attachment PSD-501G.

2. Projected or Actual Date of Commencement of Construction :
1 Jun 1998

3. Projected Date of Completion of Construction :
1 Jun 2000

Professional Engineer Certification

1. Professional Engineer Name: Kennard F. Kosky
Registration Number: 14996

2. Professional Engineer Mailing Address:
Organization/Firm: Golder Associates Inc.
Street Address: 6241 NW 23rd Street, Suite 500
City: Gainesviile State: FL Zip Code: 32653-1500

3. Professional Engineer Telephone Numbers:

Telephone: (352) 336-5600 Fax: (352) 336-6603
6
DEP Form No. 62-210.900(1) - Form 11125/97
Effective: 03-21-96 9737594C/TVAI



4. Professional Engineer's Statement:

1, the undersigned, hereby certify, except as particularly noted herein*, that.

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unil(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained, will comply with all applicable
standards for control of air pollutant emissions found in the Filorida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is fo obtain a Title V source air operation permit (check
here [ ] if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ X [ if so), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation
permit revision for one or more newly consiructed or modified emissions units (check here
[ ]ifso), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

/é 7 / ﬁ/ // ZG Lo ey (577

Slgnature Date

(sealp 24

* Attach any exception to certification statement.

7

11/25/97
DEP Form No. 62.210.900(1) - Form

Effective: 03-21-96 9737594C/TVAI




Application Contact

1. Name and Title of Application Contact:
Ms. Farzie Shelton, Env. Mgr., Permitting & Compliance

2. Application Contact Mﬁiling Address:

Organization/Firm: Lakeland Electric & Water Utilities
Street Address: 501 East Lemon Street
City: Lakeland State: FL

Zip Code: 33801-5079

3. Application Contact Telephone Numbers:

Telephone: (941) 499-6603 Fax: (941)603-8335

Application Comment

See Attachment PSD-501G

DEP Form No. 62-210.900(1) - Form
Effective: 03-21-96

12/4/97
9737594C/TVAI




IL FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:
Zone: 17 East (km): 4090 North (km): 3106.2

2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): 28 ; 4 | 50 Longitude: (DD/MM/SS). 81 /85 ;32

3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code: 4911
4 A 49

7. Facility Comment (limit to 500 characters):

The Mcintosh Power Plant consists of 3 fossil fuel fired-steam generators (FFFSG), 2 diesel
powered generators, and 1 gas turbine. FFFSG Units 1 and 2 are fired with No.6 fuel oil and
natural gas (distillate oil is used as an ignitor). FFFSG Unit 3 is primarily fired with coal,
refuse derived fuel and petroleum coke. This application requests approval of a
Westinghouse 501G combustion turbine. See attachment PSD-501G.

Facility Contact

1. Name and Title of Facility Contact:
Ms. Farzie Shelton, Env. Mgr., Permitting & Compliance

2. Facility Contact Mailing Address:

Organization/Firm: Lakeland Electric & Water Utilities
Street Address: 501 East Lemon Street

City: Lakeland State: FL Zip Code: 33801-5079

3. Facility Contact Telephone Numbers:
Telephone: (941)499.5603  FaX'  (941) 6036335

DEP Form No. 62.210.900(1) - Form

Effective; 03-21-96 12/5/97
9737584C/TVFI




Facility Regulatory Classifications

1. Small Business Stationary Source?
[ ]Yes [x ] No [ ] Unknown

2. Title V Source?
[x ]Yes [ ]No

3. Synthetic Non-Title V Source?
[ ]Yes, [x ] No

4. Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?
[Xx ]Yes [ 1No

5. Synthetic Minor Source of Pollutants Other than HAPs?
[ ]Yes [x INo

6. Major Source of Hazardous Air Pollutants (HAPs)?
[x ]Yes [ INo

7. Synthetic Minor Source of HAPs?
f ]Yes [x ]No

8. One or More Emissions Units Subject to NSPS?
[x ]Yes [ INo

9. One or More Emissions Units Subject to NESHAP?
[ 1Yes [x I1No

10. Title V Source by EPA Designation?
[ ]Yes [x ]No

11. Facility Regulatory Classifications Comment (limit to 200 characters):
501G is subject to NSPS subpart GG. The tank is subject to subpart Kb.

10
DEP Form No. 62.210.900(1) - Form 11/25/97
Effective: 03-21-96 9737594C/TVFI




B. FACILITY REGULATIONS

Rule Applicability Analysis (Required for Category II applications and Category III
applications involving non Title-V sources. See Instructions.)

62-212.400 F.A.C.
See Attachment PSD501G

11
DEP Form No. 62-210.900(1) - Form 11/25/97
Effective: 03-21-96 9737594C/TVFI




List of Applicable Regulations (Required for Category I applications and Category III applications
involving Title-V sources. See Instructions.)

Not Applicable

12

DEP Form No. 62-210.900(1) - Form

Effective: 03-21-96 11/25/97

8737594C/TVFI




C. FACILITY POLLUTANTS

Facility Pollutant Informatign

1. Pollutant Emitted : 2. Pollutant Classification

13

DEP Form No. 62-210.900(1) - Form 12/4/97
Effective: 03-21-96 9737594C/TVFI



D. FACILITY POLLUTANT DETAIL INFORMATION

Facility Pollutant Detail Information:

1. Pollutant Emitted:

2. Requested Emissions Cap: {(Ib/hr) (tons/yr)

3. Basis for Emissions Cap Code:

4. Facility Pollutant Comment (limit to 400 characters):

Facility Pollutant Detail Information:

1. Pollutant Emitted:

2. Requested Emissions Cap: (Ib/hr) (tons/yr)

3. Basis for Emissions Cap Code:

4. Facility Pollutant Comment (limit to 400 characters):

14

DEP Form No. 62-210.900(1) - Form
Effective: 03-21-96

11/25/97
9737584C/TVFI




E. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements for All Applications

1. Area Map Showing Facility Location:
[ x ] Attached, Document ID: PSD-501G
[ ] Not Applicable [ ] Waiver Requested

2. Facility Plot Plan:
[ x ] Attached, Document ID: PSD-501G
{ 1 Not Applicable [ ] Waiver Requested

3. Process Flow Diagram(s):
[ x ] Attached, Document ID(s): PSD-501G
[ ] Not Applicable [ ] Waiver Requested

4, Precautions to Prevent Emissions of Unconfined Particulate Matter:
[ ] Attached, Document ID:
[ x ] Not Applicable [ ] Waiver Requested

5. Fugitive Emissions Identification:
[ ] Attached, Document ID:
[ x ] Not Applicable [ ] Waiver Requested

6. Supplemental Information for Construction Permit Application:
[ x ] Attached, Document ID: _PSD-5016
[ ] Not Applicable

Additional Supplemental Requirements for Category I Applications Only

7. List of Proposed Exempt Activities:
[ 1 Attached, Document ID:
[ x ] Not Applicable

8. List of Equipment/Activities Regulated under Title VI:
[ ] Attached, Document ID:
[ ] Equipment/Activities On site but Not Required to be Individually Listed
[x ] Not Applicable

9. Alternative Methods of Operation:
[ ] Attached, Document ID:
[ x ] Not Applicable

10. Alternative Modes of Operation (Emissions Trading):
] Attached, Document ID:
x ] Not Applicable

— p——

15
DEP Form No. 62-210.900(1) - Form 11/29/97
Effective: 03-21-96 S737504C/TVEI




11. Identification of Additional Applicable Requirements:
[ ] Attached, Document ID:
[ x ] Not Applicable

12. Compliance Assurance Monitoring Plan;
[ ] Attached, Document ID:
[x 1 Not Applicable

13. Risk Management Plan Verification:

[ ] Plan Submitted to Implementing Agency - Verification Attached
Document ID:

[ ] Plan to be Submitted to Implementing Agency by Required Date

[x ] Not Applicable

14. Compliance Report and Plan
[ ] Attached, Document ID:
[ x ] Not Applicable

15. Compliance Statement (Hard-copy Required)
[ ] Attached, Document ID:
[x 1 Not Applicable

16
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Emissions Unit Information Section 1 of 2 501G Combustion Turbine

III. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through L as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application. Some of the subsections
comprising the Emissions Unit Information Section of the form are intended for regulated
emissions units only. Others are intended for both regulated and unregulated emissions units.
Each subsection is appropriately marked.

A. TYPE OF EMISSIONS UNIT
(Regulated and Unregulated Emissions Units)

Type of Emissions Unit Addressed in This Section

1. Regulated or Unregulated Emissions Unit? Check one:

[ x ] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

2. Single Process, Group of Processes, or Fugitive Only? Check one:

[x ] This Emissions Unit information Section addresses, as a single emissions unit, a single
process or production unit, or actlwty, which produces one or more air pollutants and which
has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions. '

[ 1 This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.
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B. GENERAL EMISSIONS UNIT INFORMATION
(Regulated and Unregulated Emissions Units)

Emissions Unit Description and Status

1. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
Mcintosh W501G Combustion Turbine

2. Emissions Unit Identification Number: [ ] No Corresponding ID [ x ] Unknown

3. Emissions Unit Status 4. Acid Rain Unit? 5. Emissions Unit Major
Code: ¢ [x ]Yes [ ] No Group SIC Code: 49

6. Emissions Unit Comment (limit to 500 characters):

This emission unit is a Westinghouse 501G combustion turbine operating in a simple
cycle. See Attachment PSD-501G.
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2

Emissions Unit Centrol Equipment Information

A.

501G Combustion Turbine

1. Description (limit to 200 characters):

Dry Low NOx combustion - Natural gas firing

2. Control Device or Method Code: 25

B.

1. Description (limit to 200 characters):

Water injection - distillate oil firing

2. Control Device or Method Code: 28

C.

1. Description (limit to 200 characters):

2. Control Device or Method Code:
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C. EMISSIONS UNIT DETAIL INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Details

1. Initial Startup Date:

2. Long-term Reserve Shutdown Date:

3. Package Unit:

Manufacturer: westinghouse Model Number: gg45
4. Generator Nameplate Rating: 249 MW
5. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature; °F

Emissions Unit Operating Capacity

1. Maximum Heat Input Rate: 2,174 mmBtu/hr

2. Maximum Incineration Rate: Ibs/hr tons/day

3. Maximum Process or Throughput Rate:

4. Maximum Production Rate:

5. Operating Capacity Comment (limit to 200 characters):

Maximum heat input at {SO conditions and natural gas firing {LHV) maximum for oil firing
is 2, 236 mm BTU/hr {ISO-LHV). Heat Input a function of turbine inlet temperature.

Emissions Unit Operating Schedule

1. Requested Maximum Operating Schedule:
hours/day days/week
weeks/yr 7,008 hours/yr
20
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D. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

Rule Applicability Analysis (Required for Category II Applications and Category Il
applications involving non Title-V sources. See Instructions.)

Not Applicable

2]
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List of Applicable Regulations (Required for Category I applications and Category III
applications involving Title-V sources. See Instructions.)

See Attachment 501G-EU1-D for operational requirements
See Attachment PSD-501G for permitting requirements
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11/25/97
ATTACHMENT 501G-EU1-D
Applicable Requirements Listing
EMISSION UNIT ID: EUI - Mclntosh Plan
FDEP Rules:
Air Pollution Control-General Provisions:
62-204.800(7)(b)37. (State Only) - NSPS Subpart GG
62-204.800(7)(c) (State Only) - NSPS authority
62-204.800(7)(d)(State Only) - NSPS General Provisions
62-204.800(12) (State Only) - Acid Rain Program
62-204.800(13) (State Only) - Allowances
62-204.800(14) (State Only) - Acid Rain Program Monitoring
62-204.800(16) (State Only) - Excess Emissions (Potentially applicable over term of permit)
Stationary Sources-General:
62-210.650 - Circumvention; EUs with control device
62-210.700(1) - Excess Emissions;
62-210.700(4) - Excess Emissions; poor maintenance
62-210.700(6) - Excess Emissions; notification
Acid Rain:
62-214.300 - All Acid Rain Units (Applicability)
62-214.320(1)a),(2) - All Acid Rain Units (Application Shield)
62-214.330(1)(a)1. - Compliance Options (if 214.430)
62-214.340 - Exemptions (new units, retired units)
62-214.350(2);(3);(6) - All Acid Rain Units (Certification)
62-214.370 - All Acid Rain Units A
(Revisions; correction; potentially applicable if a need arises)
62-214.430 - All Acid Rain Units {Compliance Options-if required)

Stationary Sources-Emission Standards:
62-296.320(4)(b)(State Only) - CTs/Diesel Units

Stationary Sources-Emission Monitoring (where stack test is required):

62-297.310(1) - All Units (Test Runs-Mass Emission)
62-297.310(2)(b) - All Units (Operating Rate; other than CTs;no CT)
62-297.310(3) - All Units (Calculation of Emission)

62-297.310(4)(a) - All Units (Applicable Test Procedures;Sampling time)
62-297.310(4)(b) - All Units (Sample Volume)

62-297.310(4)(c) - All Units (Required Flow Rate Range-PM/H2S504/F)
62-297.310(4)(d) - All Units {Calibration)

62-297.310(4)(e) - All Units (EPA Method 5-only)

62-297.310(5) - All Units (Determination of Process Variables)




62-297.310(6)(a)
62-297.310(6)(c)
62-297.310(6)(d)
62-297.310(6)(e)
62-297.310(6)(f)
62-297.310(6)(g)
62-297.310(7)a)l.
62-297.310(7)a)2.
62-297.310(7Xa)3.
62-297.310(7)X(a)d.a
62-297.310(7)Xa)5.
62-297.310(7)a)6.
62-297.310(7)(a)7.
62-297.310(7)(a)9.
62-297.310(7)(c)
62-297.310(8)

Federal Rules:

NSPS Subpart GG:

40 CFR 60.332(a)(1)
40 CFR 60.332(a}(3)

40 CFR 60.333
40 CFR 60.334
40 CFR 60.335

NSPS General Requirements:

40 CFR 60.7(a)(1)
40 CFR 60.7(a)(2)
40 CFR 60.7(a)(3)
40 CFR 60.7(a)(4)
40 CFR 60.7(a)(5)
40 CFR 60.7(b)
40 CFR 60.7(c)
40 CFR 60.7(d)
40 CFR 60.7(f)
40 CFR 60.8(a)
40 CFR 60.8(b)
40 CFR 60.8(c)
40 CFR 60.8(¢)

40 CFR 60.8(f)
40 CFR 60.11(a)
40 CFR 60.11(b)
40 CFR 60.11(c)
40 CFR 60.11(d)
40 CFR 60.11(e)(2)
40 CFR 60.12

9737594C/LREUID
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- All Units (Permanent Test Facilities-general)
- All Units (Sampling Ports)

- All Units (Work Platforms)

- All Units (Access)

- All Units (Electrical Power)

- All Units (Equipment Support)

- Applies mainly to CTs/Diesels

- FFSG excess emissions

- Permit Renewal Test Required

- Annual Test

- PM exemption if <400 hrs/yr

- PM FFSG semi annual test required if >200 hrs/yr
- PM quarterly monitoring if >100 hrs/yr

- FDEP Notification - 15 days

- Waiver of Compliance Tests (Fuel Sampling)
- Test Reports

- NOx for Electric Utility CTs

- NOx for Electric Utility CTs

- SO2 limits

- Monitoring of Operations (Custom Monitoring for Gas)
- Test Methods

- Notification of Construction

- Notification of Initial Start-Up

- Notification of Actual Start-Up

- Notification and Recordkeeping (Physical/Operational Cycle)

- Notification of CEM Demonstration

- Notification and Recordkeeping (startup/shutdown/malfunction)
- Notification and Recordkeeping (startup/shutdown/malfunction)
- Notification and Recordkeeping (startup/shutdown/malfunction)
- Notification and Recordkeeping {(maintain records-2 yrs)

- Performance Test Requirements

- Performance Test Notification

- Performance Tests (representative conditions)

- Provide Stack Sampling Facilities

- Test Runs

- Compliance (ref. S. 60.8 or Subpart; other than opacity)

- Compliance (opacity determined EPA Method 9)

- Compliance (opacity; excludes startup/shutdown/malfunction)
- Compliance (maintain air pollution control equip.)

- Compliance (opacity; ref. S. 60.8)

- Circumvention




40 CFR 60.13(a)
40 CFR 60.13(c)
40 CFR 60.13(d)(1)
40 CFR 60.13(d)2)
40 CFR 60.13(e)
40 CFR 60.13(f)
40 CFR 60.13(h)

Acid Rain-Permits:
40 CFR 72.9(a)
40 CFR 72.9(b)
40 CFR 72.9(c)1)
40 CFR 72.9(c)(2)

40 CER 72.9(c)(3)(iii)

40 CFR 72.9(c)(4)
40 CFR 72.9(cX5)
40 CFR 72.9(d)
40 CFR 72.9(¢)
40 CFR 72.9(f)

40 CFR 72.9(g)
40 CFR 72.20(a)
40 CFR 72.20(b)
40 CFR 72.20(c)
40 CFR 72.21

40 CFR 72.22

40 CFR 72.23

40 CFR 72.24

40 CFR 72.30(a)
40 CFR 72.30(b)(2)
40 CFR 72.30(c)
40 CFR 72.30(d)
40 CFR 72.31

40 CFR 72.32

40 CFR 72.33(b)
40 CFR 72.33(c)

40 CFR 72.33(d)
40 CFR 72.40(a)
40 CFR 72.40(b)
40 CFR 72.40(c)
40 CFR 72.40(d)
40 CFR 72.51

40 CFR 72.90

Allowances:
40 CFR 73.33(a),(c)
40 CFR 73.35(c)(1)

9737594C/LREUID
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- Monitoring {Appendix B; Appendix F)

- Monitoring (Opacity COMS)

- Monitoring {CEMS; span, drift, etc.)

- Monitoring (COMS; span, system check)
- Monitoring (frequency of operation)

- Monitoring (frequency of operation)

- Monitoring (COMS; data requirements)

- Permit Requirements

- Monitoring Requirements

- SO2 Allowances-hold allowances

- SO2 Allowances-violation

- SO2 Allowances-Phase II Units (listed)

- SO2 Allowances-allowances held in ATS

- 502 Allowances-no deduction for 72.9(¢)}(1)(1)

- NOx Requirements

- Excess Emission Requirements

- Recordkeeping and Reporting

- Liability

- Designated Representative; required

- Designated Representative; legally binding

- Designated Representative; certification requirements
- Submissions

- Alternate Designated Representative

- Changing representatives; owners

- Certificate of representation

- Requirements to Apply (operate)

- Requirements to Apply (Phase 11-Complete)

- Requirements to Apply (reapply before expiration)
- Requirements to Apply (submittal requirements)

- information Requirements; Acid Rain Applications
- Permit Application Shield

- Dispatch System ID;unit/system ID

- Dispatch System ID;ID requirements

- Dispatch System ID;ID change

- General; compliance plan

- General; multi-unit compliance options

- General; conditional approval

- General; termination of compliance options
- Permit Shield

- Annual Compliance Certification

- Authorized account representative
- Compliance: ID of allowances by serial number



Monitoring Part 75:

40CFR 754
40 CFR 75.5

40 CFR 75.10(2)(1)
40 CFR 75.10(a)(2)
40 CFR 75.10(a)(3)(iii)

40 CFR 75.10(b)
40 CFR 75.10(c)
40 CFR 75.10(e)
40 CFR 75.10(f)
40 CFR 75.10(g)
40 CFR 75.11(d)
40 CFR 75.11(e)
40 CFR 75.12(a)
40 CFR 75.12(b)

40 CFR 75.13(b)
40 CFR 75.13(c)
40 CFR 75.14(c)
40 CFR 75.20(a)
40 CFR 75.20(b)
40 CFR 75.20(c)
40 CFR 75.20(d)
40 CFR 75.20(f)
40 CFR 75.21(a)
40 CFR 75.21(c)
40 CFR 75.21(d)
40 CFR 75.21(e)
40 CFR 75.21(f)
40 CFR 75.22

40 CFR 75.24

40 CFR 75.30(a)(3)
40 CFR 75.30(a)(4)

40 CFR 75.30(b)
40 CFR 75.30(c)
40 CFR 75.30(d)
40 CFR 75.30(¢)
40 CFR 75.31
40 CFR 75.32
40 CFR 75.33
40 CFR 75.36
40 CFR 75.40
40 CFR 75.41
40 CFR 75.42
40 CFR 75.43
40 CFR 75.44
40 CFR 75.45
40 CFR 75.46

9737594C/LREUID
11725097

- Compliance Dates;

- Prohibitions

- Primary Measurement; SO2;

- Primary Measurement; NOx;

- Primary Measurement; CO2; O2 monitor

- Primary Measurement; Performance Requirements

- Primary Measurement; Heat Input; Appendix F

- Primary Measurement; Optional Backup Monitor

- Primary Measurement; Minimum Measurement

- Primary Measurement; Minimum Recording

- 802 Monitoring; Gas- and Qil-fired units

- SO2 Monitoring; Gaseous firing

- NOx Monitoring; Coal; Non-peaking oil/gas units

- NOx Monitoring; Determination of NOx emission rate;
Appendix F

- CO2 Monitoring; Appendix G

- CO2 Monitoring; Appendix F

- Opacity Monitoring; Gas units; exemption

- Initial Certification Approval Process; Loss of Certification
- Recertification Procedures (if recertification necessary)

- Certification Procedures (if recertification necessary)

- Recertification Backup/portable monitor

- Alternate Monitoring system

- QA/QC; CEMS; Appendix B (Suspended 7/17/95-12/31/96)
- QA/QC; Calibration Gases

- QA/QC; Notification of RATA

- QA/QC; Audits

- QA/QC; CEMS (Effective 7/17/96-12/31/96)

- Reference Methods

- Qut-of-Control Periods; CEMS

- General Missing Data Procedures; NOx

- General Missing Data Procedures; SO2

- General Missing Data Procedures; certified backup monitor
- General Missing Data Procedures; certified backup monitor
- General Missing Data Procedures; SO2 (optional before 1/1/97)
- General Missing Data Procedures; bypass/multiple stacks

- Initial Missing Data Procedures (new/re-certified CMS)

- Monitoring Data Availability for Missing Data

- Standard Missing Data Procedures

- Missing Data for Heat Input

- Alternate Monitoring Systems-General

- Alternate Monitoring Systems-Precision Criteria

- Alternate Monitoring Systems-Reliability Criteria

- Alternate Monitoring Systems-Accessability Criteria

- Alternate Monitoring Systems-Timeliness Criteria

- Alternate Monitoring Systems-Daily QA

- Alternate Monitoring Systems-Missing data
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40 CFR 75.47 - Alternate Monitoring Systems-Criteria for Class

40 CFR 75.48 - Alternate Monitoring Systems-Petition

40 CFR 75.53 - Monitoring Plan ; revisions

40 CFR 75.54(a) - Recordkeeping-general

40 CFR 75.54(b) - Recordkeeping-operating parameter

40 CFR 75.54(c) - Recordkeeping-SO2

40 CFR 75.54(d) - Recordkeeping-NOx

40 CFR 75.54(e) - Recordkeeping-CO2

40 CFR 75.54(f) - Recordkeeping-Opacity

40 CFR 75.55(c) - General Recordkeeping (Specific Situations)

40 CFR 75.55(e) - General Recordkeeping (Specific Situations)

40 CFR 75.56 - Certification; QA/QC Provisions

40 CFR 75.60 - Reporting Requirements-General

40 CFR 75.61 - Reporting Requirements-Notification cert/recertification
40 CFR 75.62 - Reporting Requirements-Monitoring Plan

40 CFR 75.63 - Reporting Requirements-Certification/Recertification
40 CFR 75.64(a) - Reporting Requirements-Quarterly reports; submission
40 CFR 75.64(b) - Reporting Requirements-Quarterly reports; DR statement
40 CFR 75.64(c) - Rep. Req.; Quarterly reports; Compliance Certification
40 CFR 75.64(d) - Rep. Req.; Quarterly reports; Electronic format

40 CFR 75.66 - Petitions to the Administrator (if required)

Appendix A-1 . - Installation and Measurement Locations

Appendix A-2. - Equipment Specifications

Appendix A-3. - Performance Specifications

Appendix A-4. - Data Handling and Acquisition Systems

Appendix A-5. - Calibration Gases

Appendix A-6. - Certification Tests and Procedures

Appendix A-7. - Calculations

Appendix B - QA/QC Procedures

Appendix C-1. - Missing Data; SO2/NOx for controlled sources
Appendix C-2. - Missing Data; Load-Based Procedure; NOx & flow
Appendix D - Optional SO2; Oil-/gas-fired units

Appendix F - Conversion Procedures

Appendix H - Traceability Protocol

Acid Rain Program-Excess Emissions (these are future requirements):

40 CFR 77.3 - Offset Plans (future)

40 CFR 77.5(b) - Deductions of Allowances (future)

40 CFR 77.6 - Excess Emissions Penalties (SO2 and NOx;future)
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E. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or Flow Diagram:
See Att. PSD-501G

2. Emission Point Type Code:
{x 11 [ ]2 [ 13 [ 14

3. Descriptions of Emissions Points Comprising this Emissions Unit for VE Tracking (limit
to 100 characters per point):

Exbausts through a single stack.

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code:

{ 1D [ ]F { ]H [ 1P
[ IR [x]V [ IW
6. Stack Height: 85 feet
7. Exit Diameter: 28 feet
8. Exit Temperature: 1,095 °F
23
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Source Information Section 1 of 2 501G Combustion Turbine

9. Actual Volumetric Flow Rate: 3,055,750 acfm
10. Percent Water Vapor: 1244 %
11. Maximum Dry Standard Flow Rate: 894,739 dscfm
12. Nonstack Emission Point Height: feet

13. Emission Point UTM Coordinates:

Zone: 17 East (km): 409.0 North (km): 3106.8

14. Emission Point Comment (limit to 200 characters):

Stack parameters for ISO operating condition firing natural gas; for oil 1,051 °F and
3,011,513 ACFM.
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Emissions Unit Information Section 1 of 2 501G Combustion Turbine

F. SEGMENT (PROCESS/FUEL) INFORMATION
(Regulated and Unregulated Emissions Units)

Segment Description and Rate: Segment ! of 2

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

Distillate (No.2) Fuel Oil

2. Source Classification Code (SCC):

2-01-001-01
3. SCC Units:
1,000 gallons
4, Maximum Hourly Rate: 5. Maximum Annual Rate:
17.8 42,558
6. Estimated Annual Activity Factor:
7. Maximum Percent Sulfur: 8. Maximum Percent Ash:
0.05
9. Million Btu per SCC Unit:
o 132

10. Segment Comment (limit to 200 characters):

MMBtu/SCC=131.5 {rounded to 132). BASIS: Max. hourly=30 deg.F turbine inlet & 7.1 Ib/gal;
18,500 Btu/lb LHV; Annual: 59 deg.F, 250 hrs/yr operation. Max. hourly; function of turbine
inlet temperature.
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Segment Description and Rate: Segment _2 of 2

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

Natural Gas
2. Source Classification Code (SCC): 2.01-002-01
3. SCC Units: Million Cubic Feet
4. Maximum Hourly Rate: 5. Maximum Annual Rate:

24 16,037

6. Estimated Annual Activity Factor:

7. Maximum Percent Sulfur: 8. Maximum Percent Ash:

9. Million Btu per SCC Unit:
950

10. Segment Comment (limit to 200 characters):

Max. based on 30 deg.F; 950 Btu/CF LHV. Annual based on 59 deg.F; 7,008 hrs/yr
operation. Max. hourly a function of turbine inlet temperature.
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G. EMISSIONS UNIT POLLUTANTS
(Regulated and Unregulated Emissions Units)

1. Pollutant Emitted 2. Primary Control 3. Secondary Control 4. Pollutant
Device Code Device Code Regulatory Code
PM EL
802 EL
NOx 026 028 EL
Cco EL
vocC EL
PM10 EL
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Particulate Matter - Total

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: pm

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 139.¢ Ib/hour 41.3 tons/year
4. Synthetically Limited? [x ] Yes [ ] No

¥, ]

. Range of Estimated Fugitive/Other Emissions:

[ ]1 [ 12 [ 13 to tons/yr

6. Emission Factor:

Reference: wWestinghouse, 1997

7. Emissions Method Code:

[ 10 [ ]l [x ]2 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Attachment PSD-501G; Section 2.0; Appendix A.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Lb/hr based on oil firing, 50% load, 30 degrees F tons/year based on 6,758 hrsiyr gas firing
and 250 hrs/yr oil firing; 59 degrees F conditions.
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501G Combustion Turbine
Emissions Unit Information Section ! of 2 Particulate Matter - Total

Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
139.6 Ib/hr

4. Equivalent Allowable Emissions: 139.6 Ib/hour 41.3 tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test; EPA Methods 5 or 17; if < 400 hours

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil firing - 30 degrees F; 50% load; 250 hrs/yr. See Attachment PSD-501G; Section 2.0;
Appendix A.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
9.1 Ib/hr

4, Equivalent Allowable Emissions: 91 Ib/hour 41.3 tons/year

5. Method of Compliance (limit to 60 characters):

VE Test < 20% opacity
6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):
Gas firing - 30 degrees F, 100% load; 7008 hrs/yr. See Attachment PSD-501G; Section
2.0; Appendix A.
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Sulfur Dioxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Informati_on:

1. Pollutant Emitted: s02

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 126.7 Ib/hour 38.4 tons/year

4. Synthetically Limited? [x ] Yes [ 1No

5. Range of Estimated Fugitive/Other Emissions:

[ ]1 [ 12 [ 13 to tons/yr

6. Emission Factor: See Comment

Reference: Applicant

7. Emissions Method Code:

[ 10 [ 11 (x12 [ 13 ( 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Attachment PSD-501G; Section 2.0; Appendix A.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Emission Factor: 1 grain S per 100 CF gas; 0.05% S oil. Ib/hr based on oil firing, 100% load, 30
degrees F. Tons/yr based on 6,758 hrs/yr gas firing and 250 hrsl/yr oil firing, 59 degrees F
conditions.
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501G Combustion Turbine

Emissions Unit Information Section ! of 2 Sulfur Dioxide
Allowable Emissions (Pollutant identified on front page)
A.
1. Basis for Allowable Emissions Code:
OTHER
2. Future Effective Date of Allowable Emissions;
3. Requested Allowable Emissions and Units:
0.05 % Sulfur Oil
4. Equivalent Allowable Emissions: 126.7 Ib/hour 38.4 tons/year

5. Method of Compliance (limit to 60 characters):
Fuel Sampling

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Qil firing - 30 degrees F; 50% load; 250 hrs/yr. See Attachment PSD-501G; Section 2.0;
Appendix A.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
1 grain/100 CF

4. Equivalent Allowable Emissions: 7.2 Ib/hour 38.4 tons/year

5. Method of Compliance (limit to 60 characters):
Fuel Sampling

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas firing - 30 degrees F, 100% load; 700% hrs/yr. See Attachment PSD-501G; Saction
2.0; Appendix A.
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Nitrogen Oxides

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Poliutant Emitted: NOx

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 461 Ib/hour 863.1 tons/year

4. Synthetically Limited? [x ) Yes [ ] No

5. Range of Estimated Fugitive/Other Emissions:

[ ]1 ( ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: westinghouse, 1997

7. Emissions Method Code:

[ 10 [ ] [x12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):
See Attachment PSD-501G; Section 2.0; Appendix A.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Lb/hr based on oil firing, 50% load, 30 degrees F tons/yr based on 6,758 hrs/yr gas firing and
250 hrs/yr oil firing; 59 degrees F conditions.
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501G Combustion Turbine

Emissions Unit Information Section 1 of 2 Nitrogen Oxides
Allowable Emissions (Pollutant identified on front page)
A.
1. Basis for Allowable Emissions Code:
OTHER
2. Future Effective Date of Allowable Emissions:
3. Requested Allowable Emissions and Units:
42 ppmvd
4. Equivalent Allowable Emissions: 43t Ib/hour 863.1 tons/year
5. Method of Compliance (limit to 60 characters):
CEM - 30 Day Rolling Average (corrected to 15% Oxygen)
6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):
Requested Allowable Emissions is at 15% 02-100% load. Oil firing; 30°F; 100% load: 250
hrs/year. See Attachment PSD-501G; Section 2.0; Appendix A.
B.
1. Basis for Allowable Emissions Code:; OTHER
2. Future Effective Date of Allowable Emissions:
3. Requested Allowable Emissions and Units:
25 ppmvd
4. Equivalent Allowable Emissions: 249 Ib/hour 863.1 tons/year
5. Method of Compliance (limit to 60 characters):
CEM 30 Day Rolling Average (corrected to 15% Oxygen)
6. Poliutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters).
Requested Allowable Emissions and Units is at 15% 02-100% load. Gas firing; 30
degrees F; 100% load, 700% hr/yr; see Attachment PSD-501G; Section 2.0; Appendix A.
29
DEP Form No. 62-210.900(1) - Form 12/4/97

Effective: 03-21-96

9737584C/TVEU1PI3PA3




501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Carbon Monoxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: co

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 1,244 Ib/hour 1,264.4 tons/year

4. Synthetically Limited? [x ] Yes [ ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: westinghouse, 1997

7. Emissions Method Code:

[ 10 [ 11 [x12 [ ]3 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):
See Attachment PSD-501G; Section 2.0; Appendix A.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Lb/hr based on oil firing; 50% load; 30 degrees F tons/yr based on 6,758 hrs/yr gas firing and
250 hrslyr oil firing; 59 degrees F conditions.
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Carbon Monoxide

Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowabie Emissions and Units:
80 ppmvd

4. Equivalent Allowable Emissions: 1,244 1b/hour 1,264 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 10; Initial compliance test at high and low loads

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Additional Requested Allowable Emissions and Units information: 100% load/350 ppmvd;
50% load. Oil firing; 30 degrees F; 50% load; 250 hrs/yr. See Attachment PSD-501G;
Section 2.0; Appendix A.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

50 ppmvd

4. Equivalent Allowable Emissions: 1,228 Ib/hour 1,264.4 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 10; high and low loads

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Additional Requested Allowable Emissions and Units information: 100% load/350
ppmvd; 50% load. Gas firing; 30 degrees F; 50% load; 7,008 hrs/yr, See Attachment
PSD-501G; Section 2.0; Appendix A.
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501G Combustion Turbine
Emissions Unit Information Section __ 1 of _ 2 Volatiie Organic Compounds

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: voc

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 203 Ib/hour 93.7 tons/year

4. Synthetically Limited? [x ] Yes [ ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr

6. Emission Factor:

Reference: westinghouse, 1997

7. Emissions Method Code:

[ 10 [ 11 fx12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Attachment PSD-501G; Section 2.0; Appendix A.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Lb/hr based on oil firing, 50% load; 30 degrees F. Tons/yr based on 6,758 hrs/yr gas firing and
250 hrslyr oil firing; 59 degrees F conditions.
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Volatile Organic Compounds

Allowable Emissions (Pollutant identified on front page)

A,

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

10 ppmvd

4. Equivalent Allowable Emissions: 203 Ib/hour 93.7 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 25A; high and low load

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Additional Requested Allowable Emissions and Units information: 100% load/100 ppmvd;
50% load. Qil firing; 30 degrees F; 50% load; 250 hrs/yr. See Attachment PSD-501G;
Section 2.0; Appendix A.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

4 ppmvd

4. Equivalent Allowable Emissions: 120 Ib/hour 93.7 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 25A; high and low load

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Additional Requested Allowable Emissions and Units: 100% load/100 ppmvd; 50% load.
Gas firing; 30 degrees F; 50% load; 7008 hrs/yr. See Attachment PSD-501G; Section 2.0;
Appendix A.

29
DEP Form No. 62-210.900(1) - Form 12/4/97

Effective: 03-21-96 9737594C/TVEU1PISPAS




Emissions Unit Information Section 1 of 2

501G Combustion Turbine
Particulate Matter - PM10

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: pm10

2. Total Percent Efficiency of Control. %

3. Potential Emissions: 139.¢ Ib/hour

41.3 tons/year

4. Synthetically Limited? [x ] Yes [ ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr
6. Emission Factor:

Reference: westinghouse, 1997
7. Emissions Method Code:

[ 10 [ 11 [x12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):
See Attachment PSD-501G; Section 2.0; Appendix A.

and 250 hrs/yr oil firing; 59 degrees F conditions.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Lb/hr based on oil firing, 50% load, 30 degrees F tons/year based on 6,758 hrs/yr gas firing
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501G Combustion Turbine
Emissions Unit Information Section 1 of 2 Particulate Matter - Total

Allowable Emissions (Pollutant identified on front page)

A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
139.6 ib/hr

4. Equivalent Allowable Emissions: 139.6 Ib/hour 41.3 tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test; EPA Methods 5 or 17; if < 400 hours

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil firing - 30 degrees F; 50% load; 250 hrs/yr. See Attachment PSD-501G; Section 2.0;
Appendix A.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
9.1 Ibthr

4. Equivalent Allowable Emissions: 9.4 Ib/hour 41,3 tons/year

5. Method of Compliance (limit to 60 characters):
VE Test < 20% opacity

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas firing - 30 degrees F, 100% load; 7008 hrsiyr. See Attachment PSD-501G; Section
2.0; Appendix A.
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Emissions Unit Information Section 1 of 2 501G Combustion Turbine

1. VISIBLE EMISSIONS INFORMATION
(Regulated Emissions Units Only)

Visible Emissions Limitations: Visible Emissions Limitation 1  of 2

1.  Visible Emissions Subtype: VE20
2.  Basis for Allowable Opacity: {x ] Rule [ ] Other
3.  Requested Allowable Opacity
Normal Conditions: 20. % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour
4.  Method of Compliance:
Annual VE Test EPA Method 9
5. Visible Emissions Comment (limit to 200 characters):

Visible Emissions Limitations: Visible Emissions Limitation 2 of 2

1. Visible Emissions Subtype: VE99
2.  Basis for Allowable Opacity: [x ] Rule [ ] Other
3.  Requested Allowable Opacity
Normal Conditions: % Exceptional Conditions: 100 o
Maximum Period of Excess Opacity Allowed: 6 min‘hour
4.  Method of Compliance:
None
5.  Visible Emissions Comment (limit to 200 characters):
FDEP Rule 62-210.700(1). Allowed for 2 hours (120 minutes) per 24 hours for start up,
shutdown and malfunction.
10 11/25/97
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1
Emissions Unit Information Section of

2 501G Combustion Turbine

J. CONTINUOUS MONITOR INFORMATION
(Regulated Emissions Units Only)

Continuous Monitoring System Continuous Monitor _ 1 of _ 2

1. Parameter Code: gy 2. Pollutant(s): NOx
3. CMS Requirement: [X JRule [ ] Other
4. Monitor Information: .

Monitor Manufacturer; Not yet determined

Model Number: Serial Number:

Installation Date: 01Jan 1999

Performance Specification Test Date:

Continuous Monitor Comment (limit to 200 characters):

NOx CEM proposed to meet requirements proposed in application and requirements of
" 40CFR part 75.

Continuous Monitoring System Continuous Monitor 2 of 2

1.

Parameter Code: EM 2. Pollutant(s): NOx

3.

CMS Requirement: [X JRule [ ] Other

Monitor Information: )
Monitor Manufacturer: YWestinghouse
Model Number; Serial Number:

Installation Date: 91Jan 1999

Performance Specification Test Date:

Continuous Monitor Comment (limit to 200 characters):

Parameter Code: WTF. Required by 40 CFR part 60; subpart GG; 60.334.
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Emissions Unit Information Section ! of

2 501G Combustion Turbine

K. PREVENTION OF SIGNIFICANT DETERIORATION (PSD) INCREMENT

TRACKING INFORMATION
(Regulated and Unregulated Emissions Units)

PSD Increment Consumption Determination

1.

Increment Consuming for Particulate Matter or Sulfur Dioxide?

If the emissions unit addressed in this section emits particulate matter or sulfur dioxide,
answer the following series of questions to make a preliminary determination as to
whether or not the emissions unit consumes PSD increment for particulate matter or
sulfur dioxide. Check the first statement, if any, that applies and skip remaining
statements.

[x ] The emissions unit is undergoing PSD review as part of this application, or has

undergone PSD review previously, for particulate matter or sulfur dioxide. If
50, emissions unit consumes increment.

The facility addressed in this application is classified as an EPA major

source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C., and the emissions unit addressed in this
section commenced (or will commence) construction afier January 6, 1975, If so,
baseline emissions are zero, and the emissions unit consumes increment.

The facility addressed in this application is classified as an EPA major source and
the emissions unit began initial operation after January 6, 1975, but before
December 27, 1977. If so, baseline emissions are zero, and the emissions unit
consumes increment.

For any facility, the emissions unit began (or will begin} initial operation after
December 27, 1977. If so, baseline emissions are zero, and emissions unit
consumes increment.

None of the above apply. If so, the baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred {or will occur)
after the baseline date that may consume or expand increment.
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Emissions Unit Information Section _! of 2 501G Combustion Turbine

2. Increment Consuming for Nitrogen Dioxide?

If the emissions unit addressed in this section emits nitrogen oxides, answer the

following series of questions to make a preliminary determination as to whether or not

the emissions unit consumes PSD increment for nitrogen dioxide. Check first
statement, if any, that applies and skip remaining statements.

[x ] The emissions unit addressed in this section is undergoing PSD review as part
of this application, or has undergone PSD review previously, for nitrogen
dioxide. If so, emissions unit consumes increment,

[ ] The facility addressed in this application is classified as an EPA major
source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C., and the emissions unit addressed in this
section commenced (or will commence) construction after February 8, 1988.
If so, baseline emissions are zero, and the source consumes increment.

[ 1 The facility addressed in this application is classified as an EPA major
source and the emissions unit began initial operation after February 8, 1988, but
before March 28, 1988. If so, baseline emissions are zero, and the source
consumes increment.

[ 1 For any facility, the emissions unit began (or will begin) initial operation after
March 28, 1988. If so, baseline emissions are zero, and the emissions unit
consumes increment.

[ 1 None ofthe above apply. If so, baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.

3. Increment Consuming/Expanding Code:

PM [x ]C [ JE [ ] Unknown

SO [x]C [ JE [ ] Unknown

NO: [x]1C [ 1E [ ] Unknown

4 Baseline Emissions:

PM Ib/hour 44,7 tons/year

S0z Ib/hour 38.4 tons/year

NO: 863.1 tons/year

5. PSD Comment (limit to 200 characters):
See Attachment PSD-501G

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Information Section 1 of 2 501G Combustion Turbine

L. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

lemental Requirements for All Applications

1.  Process Flow Diagram

[x ] Attached, Document ID: PSD-501G
[ 1 Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification

[x ] Attached, Document ID: PSD-501G
[ 1 Not Applicable [ 1 Waiver Requested

3.  Detailed Description of Control Equipment

[ x ] Attached, Document ID: PSD-501G
[ 1 Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities

[x 1 Attached, Document ID: PSD-501G
[ 1 Not Apphcable [ ] Waiver Requested

5. Compliance Test Report

[ ] Attached, Document ID: [x ] Not Applicable
[ ] Previously Submitted, Date:

6.  Procedures for Startup and Shutdown

[ ] Attached, Document ID: [x ] Not Applicable

7. Operation and Maintenance Plan

[ 1 Attached, Document ID: [Xx ] Not Applicable
8.  Supplemental Information for Construction Permit Application
[x ] Attached, Document ID: PSD-501G [ ] Not Applicable

9. Other Information Required by Rule or Statute

[x 1 Attached, Document ID: PSD-501G [ ] Not Applicable
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Emissions Unit Information Section 1 of 2 501G Combusticn Turbine

Additional Supplemental Requirements for Category I Applications Only

[ ]

[x ]

10.  Alternative Methods of Operation

[ 1 Attached, Document ID: [x ] Not Applicable
11.  Alternative Modes of Operation (Emissions Trading)

[ ] Attached, Document ID: [ x ] Not Applicable
12. Identification of Additional Applicable Requirements

[ ] Attached, Document ID: [ x ] Not Applicable
13. Compliance Assurance Monitoring Plan

[ 1 Attached, Document ID: [x ] Not Applicable
14.  Acid Rain Permit Application (Hard Copy Required)

Acid Rain Part - Phase 1I (Form No. 62-210.900(1)(a))
Attached, Document ID:

Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document ID:

New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

Not Applicable

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Information Section 2 of 2 Unregulated Emissions

III. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through L as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application. Some of the subsections
comprising the Emissions Unit Information Section of the form are intended for regulated
emissions units only. Others are intended for both regulated and unregulated emissions units.
Each subsection is appropriately marked.

A. TYPE OF EMISSIONS UNIT
(Regulated and Unregulated Emissions Units)

Type of Emissions Unit Addressed in This Section

1. Regulated or Unregulated Emissions Unit? Check one:

[ ] The emissions unit addressed in this Emissions Unit Information Section is a regulated
€missions unit.

[ x ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

2. Single Process, Group of Processes, or Fugitive Only? Check one:

{ ] This Emissions Unit information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and which
has at least one definable emission point (stack or vent).

[ x ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.
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Emissions Unit Information Section 2 of 2 Unregulated Emissions

B. GENERAL EMISSIONS UNIT INFORMATION
(Regulated and Unregulated Emissions Units)

Emissions Unit Description and Status

1. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
Unregulated Emission Activities - Tank 1.05 million gallons

2. Emissions Unit Identification Number: [ ] No CorrespondingID [ X ] Unknown

3. Emissions Unit Status 4. Acid Rain Unit? 5. Emissions Unit Major
Code: p [ 1Yes [x ] No Group SIC Code: 49

6. Emissions Unit Comment (limit to 500 characters):

This emission unit information section addresses a 1.05 mission gallon tank as an
unregulated emission unit. NSPS subpart Kb recordkeeping requirements are
applicable; there is no emission limiting or work practice standards. See Attachment

PSD-501G.
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Emissions Unit Information Section 2 of _2 Unregulated Emissions

Emissions Unit Control Equipment Information

A.

1. Description (limit to 200 characters):

2. Control Device or Method Code:

1. Description (limit to 200 characters):

2. Control Device or Method Code:

1. Description (limit to 200 characters):

2. Control Device or Method Code:
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Emissions Unit Information Section ___ 2 of 2 Unregulated Emissions

F. SEGMENT (PROCESS/FUEL) INFORMATION
(Regulated and Unregulated Emissions Units)

Segment Description and Rate: Segment T o !

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

No.2 Distitlate OilDiesel

2. Source Classification Code (SCC):

A2505030090
3. SCC Units:
1,000 gallons
4. Maximum Hourly Rate: 5. Maximum Annual Rate:
42,558
6. Estimated Annual Activity Factor:
7. Maximum Percent Sulfur: 8. Maximum Percent Ash:

9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

Annual rate based on inputs to 501G.
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Emissions Unit Information Section 2

of 2

Segment Description and Rate: Segment

of

Unregulated Emissions

(limit to 500 characters):

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)

2. Source Classification Code (SCC):

3. SCC Units:

4. Maximum Hourly Rate:

5. Maximum Annual Rate:

6. Estimated Annual Activity Factor:

7. Maximum Percent Sulfur:

8. Maximum Percent Ash:

9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 03-21-96

26

11/25/97
9737594C/TVEU2SI



Emissions Unit Information Section 2 of 2 Unregulated Emissions

G. EMISSIONS UNIT POLLUTANTS
(Regulated and Unregulated Emissions Units)

1. Poliutant Emitted 2. Primary Control 3. Secondary Control 4. Pollutant
Device Code Device Code Regulatory Code
voc NS
27
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Emissions Unit Information Section

2 of 2 Unregulated Emissions

K. PREVENTION OF SIGNIFICANT DETERIORATION (PSD) INCREMENT

TRACKING INFORMATION
(Regulated and Unregulated Emissions Units)

PSD Increment Consumption Determination

1. Increment Consuming for Particulate Matter or Sulfur Dioxide?

If the emissions unit addressed in this section emits particulate matter or sulfur dioxide,
answer the following series of questions to make a preliminary determination as to
whether or not the emissions unit consumes PSD increment for particulate matter or
sulfur dioxide. Check the first statement, if any, that applies and skip remaining
statements.

[

]

The emissions unit is undergoing PSD review as part of this application, or has
undergone PSD review previously, for particulate matter or sulfur dioxide. If
S0, emissions unit consumes increment.

The facility addressed in this application is classified as an EPA major

source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C_, and the emissions unit addressed in this
section commenced (or will commence) construction after January 6, 1975. If so,
baseline emissions are zero, and the emissions unit consumes increment.

The facility addressed in this application is classified as an EPA major source and
the emissions unit began initial operation after January 6, 1975, but before
December 27, 1977. If so, baseline emissions are zero, and the emissions unit
consumes increment.

For any facility, the emissions unit began (or will begin) initial operation after
December 27, 1977. If so, baseline emissions are zero, and emissions unit
consumes increment.

None of the above apply. If so, the baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.
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Emissions Unit Information Section _2 of 2 Unregulated Emissions

2. Increment Consuming for Nitrogen Dioxide?

If the emissions unit addressed in this section emits nitrogen oxides, answer the
following series of questions to make a preliminary determination as to whether or not
the emissions unit consumes PSD increment for nitrogen dioxide. Check first
statement, if any, that applies and skip remaining statements.

[ ]

The emissions unit addressed in this section is undergoing PSD review as part
of this application, or has undergone PSD review previously, for nitrogen
dioxide. If so, emissions unit consumes increment.

The facility addressed in this application is classified as an EPA major

source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C,, and the emissions unit addressed in this
section commenced (or will commence) construction after February 8, 1988.
If so, baseline emissions are zero, and the source consumes increment.

The facility addressed in this application is classified as an EPA major

source and the emissions unit began initial operation after February 8, 1988, but
before March 28, 1988 If so, baseline emissions are zero, and the source
consumes increment.

For any facility, the emissions unit began (or will begin) initial operation after
March 28, 1988. If so, baseline emissions are zero, and the emissions unit
consumes increment.

None of the above apply. If so, baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.

3. Increment Consuming/Expanding Code:
PM [ 1C [ JE [ 1 Unknown
S0z [ 1€ [ JE [ ] Unknown
NO2 [ 1€ [ JE [ ] Unknown
4.  Baseline Emissions:
PM Ib/hour tons/year
S0: Ib/hour tons/year
NO: tons/year

S. PSD Comment (limit to 200 characters):
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1.0 INTRODUCTION

The City of Lakeland, Department of Electric and Water Utilities proposes to license, construct,
and operate a nominal 250-megawatt (MW) (net) simple cycle combustion turbine. The site for
the project is located at the City’s existing McIntosh Power Plant in the city of Lakeland and Polk
County (see Figure 1-1). The project, referred to as 501G, will consist of one 250-MW advanced
combustion turbine (CT), with dry low-nitrogen oxide (NO,) burners, and associated equipment.
The combustion turbine has a once-through steam generator (OTSG), which will use the waste
heat to produce steam for cooling and power augmentation. The primary fuel for the combustion
turbines will be natural gas with distillate fuel oil containing a maximum sulfur content of 0.05

percent as backup fuel.

In order to meet electric demands currently experienced by the City of Lakeland, the 501G

Project will be initially operate as a base-load unit with a maximum capacity factor of 80 percent.
It is anticipated that after an initial period of operation (e.g., 5 years) the unit would be modified
to operate as a combined cycle unit with the addition of a heat recovery steam generator (HRSG},

steam electric generator and associated equipment.

The permitting of the 501G Project in Florida requires an air construction permit and prevention
of significant deterioration (PSD) review approval. To assist in performing the necessary
licensing activities, the City of Lakeland has contracted Golder Associates Inc. (Golder) to
perform the necessary air quality assessments for determining the project’s compliance with state
and federal new source review (NSR) regulations, including PSD and nonattainment review
requirements. The critical aspects of these assessments include the air quality impact analyses
performed using an air dispersion model and the best available control technology (BACT)

performed to evaluate the selected emission control technology.

The proposed 501G project will be a new air pollution source that will result in increases in air
emissions in Polk County. The U.S. Environmental Protection Agency (EPA) has implemented
regulations requiring a PSD review for new or modified sources that increase air emissions above
certain threshold amounts. Because the threshold amounts will be exceeded by the proposed
project, the project is subject to PSD review. PSD regulations are promulgated under 40 Code of
Federal Regulations (CFR) Part 52.21 and implemented through delegation to the FDEP.

1-1
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Florida’s PSD regulations are codified in Rules 62-212.400, F.A.C. These regulations

incorporate the EPA PSD regulations.

Based on the emissions from the proposed project, a PSD review is required for each of the

following regulated pollutants:

particulate matter (PM) as total suspended particulate matter (TSP),
particulate matter with aerodynamic diameter of 10 microns or less (PM10),
nitrogen dioxide (NQO,),

carbon monoxide (CO), and

volatile organic compounds (VOC).

Polk County has been designated as an attainment or unclassifiable area for all criteria pollutants
[i.e., attainment: ozone (O,), PM10, SO,, CO, and NO,; unclassifiable: lead] and is classified as
a PSD Class II area for PM10, SO,, and NO,; therefore, the PSD review will follow regulations

pertaining to such designations.

The air permit application is divided into eight major sections.

Section 2.0 presents a description of the facility, including air emissions and stack
parameters.

Section 3.0 provides a review of the PSD and nonattainment requirements applicable
to the proposed project.

Section 4.0 includes the control technology review with discussions on BACT.
Section 5.0 discusses the ambient air monitoring analysis (preconstruction monitoring)
required by PSD regulations.

Section 6.0 presents a summary of the air modeling approach and results used in
assessing compliance of the proposed project with ambient air quality standards
(AAQS), PSD increments, and good engineering (GEP) stack height regulations.
Section 7.0 provides the additional impact analyses for soils, vegetation, and visibility.
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Figure 1-1
Location of Mcintosh Plant

Sources: USGS, 1987; Golder, 1997.
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2.0 PROJECT DESCRIPTION

2.1 BACKGROUND
The Mcintosh Power Plant consists of 3 fossil fuel-fired steam generators (FFFSG), 2 diesel
power generators and 1 simple cycle gas turbine. The size and fuels used by these units are as
follows:
Unit 1 - 90-MW FFFSG; No. 6 fuel oil, natural gas
Unit 2 - 115-MW FFFSG; No. 6 fuel oil, natural gas
Unit 3 - 364-MW FFFSG; Coal, petroleum coke, fuel oil, natural gas, refuse derived fuel
Gas Turbine Peaking Unit 1 - 20-MW; distillate oil, natural gas
Diesel Peaking Units 2 and 3 - 3.5-MW (each); distillate oil

The McIntosh Plant has been issued a draft Title V permit (1050004-003-AU) by FDEP that will
authorize the facility to operate under specific conditions. Location of the 501G CT at the
Mclntosh site and selection of the technology will maximize the beneficial use of the site while
minimizing environmental, land use, and cost impacts associated with development of a nominal
250-MW power plant at an undeveloped site. The proposed project will utilize a number of the
existing facilities, including the water source and discharges, and transmission lines, and will
increase the ultimate generating capacity without increasing the overall size of the Mclntosh site.

The project site boundary located in the McIntosh Plant site is shown in Figure 2-1.

2.2 GENERAL DESCRIPTION

The proposed 501G project consists of a Westinghouse Model 501G advanced CT and associated
facilities. The CT has an OTSG which will use the waste heat to produce steam for cooling and
power augmentation. The Westinghouse 501G CT is the most efficient 60-hertz industrial turbine
in the world. With a net heat rate of 8,725 Bru/kWh (LHV, ISO conditions and gas firing), it is
10 percent more efficient than the nominal 150 MW “F” Class machines (9,600 Btu/kWh LHV,
ISO, natural gas-firing). The proposed project will include power augmentation that utilizes
steam injection produced from turbine exhaust heat which increases mass flow through the
machine and power output. Steam is broduced using a OTSG where steam is used for cooling
and power augmentation. Electric power production is increased from about 230 MW to about

250 MW using power augmentation with virtually no impact on overall heat rate.
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To control NO, emissions, the turbine will utilize dry low-NQ, combustors. The dry low-NQ
combustor designed for the 501G CT consists of two premixed fuel zones plus a standard
diffusion flame pilot burner. Low NO, levels are achieved by introducing fuel primarily to the
pre-mix zones and reducing the amount of fuel being combusted from the pilot nozzle. Water

injection will be used to control NO, when firing oil.

The CT will be capable of both simple cycle and combined cycle operation; the latter is possible
by exhausting the turbine exhaust gases through a HRSG anticipated in future years of operation.
The CT will use natural gas as the primary fuel and distillate fuel oil with a maximum sulfur
content of 0.05 percent as a backup fuel. Fuel oil will be limited to a maximum of 250 hours per
year for the CT operating at maximum capacity. Natural gas will be transported to the site via
pipeline and fuel oil will be trucked to the site. The facility will connect with a natural gas
supply from the existing connection to the Florida Gas Transmission (FGT) system. Fuel oil will

be stored onsite in a 1.05-million-gallon aboveground storage tank.

Air emissions control will consist of using state-of-the-art dry low-NO, burners in the CT when
firing natural gas. Water injection will be used for NO, control when firing distillate fuel oil.
The SO, emissions will be controlled by the use of low-sulfur fuels. Good combustion practices
and clean fuels will also minimize potential emissions of PM, CO, VOC, and other pollutants
(e.g., trace metals). These engineering and environmental designs maximize control of air
emissions while minimizing economic, environmental, and energy impacts (see Section 4.0 for the

BACT evaluation).

2.3 PROPOSED SOURCE EMISSIONS AND STACK PARAMETERS

The estimated maximum hourly emissions and exhaust parameters that are representative of the

advanced CT design operating at baseload conditions (100-percent load) and 50-percent load
conditions are presented in Tables 2-1 through 2-4. The information is presented in these tables
for simple cycle operations based on natural gas combustion (Tables 2-1 and 2-3), and fuel oil
combustion (Table 2-2 and 2-4). The data are presented for ambient temperatures of 30, 59, and
90°F. These temperatures represent the range of ambient temperatures that the CT is most likely
to experience. Supportive information about the bases of the emission calculations and operating

data are presented in Attachment A for operating loads of 100 and 50 percent.
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A process flow diagram of the facility operating in simple cycle mode with power augmentation is
presented in Figure 2-2. Because of the limited operating history of the proposed turbine,
Westinghouse included a margin (increase) in estimating emissions to account for potential
analytical inaccuracies. These margins are reflected by the difference between the values labeled

“calculated” and "provided” in the tables contained in Appendix A.

Based on a review of the emission rates for natural gas and fuel oil combustion, the highest
emission rates for the regulated pollutants generally occur when firing fuel oil. Combustion of
natural gas and fuel oil result in slightly different exhaust flow gas rates and stack exit
temperatures; however, the differences are minor. As a result of the higher emissions when
firing oil, the air modeling analyses were primarily based on determining maximum ground-level

impacts with this fuel.

As discussed in Section 6.0, the air modeling analyses that addressed compliance with ambient
standards were based on modeling the CT for the operating load and ambient temperature which
produced the maximum impacts from the load impact analysis that was performed. Although the
highest emission rates occur with low ambient temperatures (i.e., 30°F) and baseload conditions,
the lowest exhaust gas flow rates occur with an ambient temperature of 90°F and 50 percent
operating load. Since this low exhaust flow condition can result in potentially higher impacts due
to lower plume rise (i.e., due to lower exit velocity and temperature), the load analysis included
modeling the CT at base and 50 percent operating loads for the two ambient temperatures of 30°F
and 90°F.

The maximum potential annual emissions for the proposed facility for regulated air pollutants,
based on an ambient temperature of 59°F, are presented in Table 2-5. To produce the maximum
annual emissions, the CT is assumed to operate for an entire year firing natural gas for

6,728 hours and fuel oil for 250 hours; emission calculations allow the CT to operate up to
1,000 hours per year of low load operation (50-percent load) when firing gas and 50 hours per

year when firing oil.
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2.4 SITE LAYOUT, STRUCTURES, AND STACK SAMPLING FACILITIES
A plot plan of the proposed facility is presented in Figure 2-3. The profiles of the buildings and

structures are presented in Figure 2-4. The dimensions of the buildings and structures are
presented in Section 6.0. Stack sampling facilities will be constructed in accordance to Rule 62-
297.310(6) F.A.C.

24
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Table 2-1. Stack, Operating, and Emission Data for the Proposed 501G Combustion Turbine
with Dry Low-NO, Combustors firing Natural Gas-- Base Load for Simple Cycle

Operation
Operating and Emission Data* for Ambient Temperature
Parameter 90°F 59°F 30°F
Stack Data (ft)
Height 85 85 85
Diameter 28 28 28

Operating Data®
Temperature(°F) 1,128 1,095 1,080

Velocity (ft/sec) 78.8 82.7 85.3

Maximum Hourly Emission Data (Ib/br) per Unit®

SO, (1 grain S per 6.4 6.9 7.2
100CF)

PM/PM10 8.5 8.8 9.1
NO, (25 ppmvd at 15% 220 237 249
0,)

CO (50 ppmvd) 190 211 222
VOC (4 ppmvd) 9 10 10
Sulfuric Acid Mist 0.97 1.05 1.10

Refer to Appendix A for detailed information. Tables A-1 through A-4 provide
information on the simple cycle operation at 100% load.

Includes once-through steam generator (OTSG) and power augmentation.

Other regulated pollutants are assumed to have negligible emissions. These pollutants
include lead, reduced sulfur compounds, hydrogen sulfide, fluorides, beryllium, mercury,
arsenic, asbestos, vinyl chloride, and radionuclides. '
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Table 2-2. Stack, Operating, and Emission Data for the Proposed 501G Combustion Turbine
with Water Injection Firing Fuel Qil-- Base Load for Simple Cycle Operation

Operating and Emission Data* for Ambient Temperature

Parameter 59°F 30°F
Stack Data (ft)

Height 85 85
Diameter 28 28
Operating Data®

Temperature{°F) 1,051 1,037
Velocity (ft/sec) 81.5 84.1
Maximum Hourly Emission Data (Ib/hr) per Unit*

S0, (0.05% S Fuel) 120.9 126.7
PM/PM10 92.8 95.8
NO, (42 ppmvd at 15% 413 433
0,

CO (90 ppmvd) 386 407
VOC (10 ppmvd) 25 26
Lead 0.013 0.014
Beryllium 0.0005 0.0005
Fluoride 0.076 0.080
Mercury 0.0024 0.0025
Sulfuric Acid Mist 18.5 19.4

Refer to Appendix A for detailed information. Tables A-9 through A-13 provide
information on the simple cycle operation at 100% load.

Includes OTSG and power augmentation.

Other regulated pollutants have negligible emissions. These pollutants include reduced
sulfur compounds, hydrogen sulfide, asbestos, vinyl chloride, and radionuclides.
Emissions of other PSD, HAPs, and non-regulated pollutants are in Appendix A.
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Table 2-3. Stack, Operating, and Emission Data for the Proposed 501G Combustion Turbine
with Dry Low-NO, Combustors firing Natural Gas-- 50% Load for Simple Cycle

Operation
Operating and Emission Data® for Ambient Temperature
Parameter S0°F 59°F 30°F
Stack Data (ft)
Height 85 85 85
Diameter 28 28 28

Operating Data®
Temperature(°F) OR4 960 944

Velocity (ft/sec) 56.7 58.4 59.5

Maximum Hourly Emission Data (Ib/hr) per Unit®

SO, 3.9 42 4.3

PM/PM10 6.5 6.6 6.7

NO, (45 ppmvd at 15% 241 257 287

0,)

CO (350 ppmvd) 1,086 1,117 1,228
VOC (60 ppmvd) 106 115 120

Sulfuric Acid Mist 0.60 0.64 0.66

Refer to Appendix A for detailed information. Tables A-5 through A-8 provide
information on simple cycle operation at 50% load.

Includes OTSG and power augmentation.

Other regulated pollutants are assumed to have negligible emissions. These pollutants
include lead, reduced sulfur compounds, hydrogen sulfide, fluorides, beryllium, mercury,
arsenic, asbestos, vinyl chloride, and radionuclides.
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Table 2-4. Stack, Operating, and Emission Data for the Proposed 501G Combustion Turbine
with Water Injection Firing Fuel Oil-- 50% Load for Simple Cycle Operation

Operating and Emission Data* for Ambient Temperature

Parameter %0°F 59°F 30°F
Stack Data (ft)

Height 85 85 85
Diameter 28 28 28
Operating Data®

Temperature(°F) 968 945 928
Velocity (ft/sec) 56.2 58 59.1
Maximum Hourly Emission Data (Ib/hr) per Unit*

SO, 68.1 72.1 75.8
PM/PM10 135.1 136.9 139.6
NO, (75 ppmvd at 15% 415 439 461
0,)

CO (350 ppmvd) 1,100 1,193 1,244
YOC (100 ppmvd) 180 195 203
lead ' 0.007 0.008 0.008
Beryilium 0.0003 0.0003 0.0003
Fluoride 0.043 0.046 0.048
Mercury 0.0013 0.0014 0.0015
Sutfuric Acid Mist 10.43 11.04 11.61

Refer to Appendix A for detailed information. Tables A-14 through A-18 provide

information on simple cycle operation at 50% load.

Includes OTSG and power augmentation.
Other regulated pollutants have negligible emissions. These pollutants include reduced
sulfur compounds, hydrogen sulfide, asbestos, vinyl chloride, and radionuclides.
Emissions of other PSD, HAPs, and non-regulated pollutants are in Appendix A.
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Fuel: Gas Gas Qil Qil Maximum Maximum
Load: 100% 50% 100% 50% Option A Option B
Hours: 7,008 1,000 250 50 7,008 7,008
Pollutant
Particulate [PM(TSP}, PM10}) 30.84 3.30 11.60 3.42 41.34 41.34
Sulfur Dioxide 2410 2.08 15.11 1.80 38.35 35.77
Nitrogen Dioxide 830.45 128.50 51.63 10.98 852.45 863.10
Carbon Monoxide 739.24 588.50 48.25 29.83 761.22 1264.39
VOCs 35.04 57.5 3.125 4 875 36.92 93.67
Lead NA NA 0.002 0.000 0.00 0.00
Sulfuric Acid Mist 3.68 0.32 231 0.28 5.86 547
Total Fluorides NA | NA 0.01 0.00 0.01 0.01
Beryllium NA NA 5.87E-05 7.01E-06 5.87E-05 5.40E-05
Mercury 6.32E-06 5.45666E-07 2.94E-04 3.51E-05 3.00E-04 2 76E-04
Options (hours/year): Maximum A  Maximum B
Gas at 100% Load 6,758 5,758
Gas at 50% Load 1,000
Qil at 100% Load 250 200
Qil at 50 % Load 50
Total: 7.008 7.008
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Figure 2-1
Melntosh Plant Boundary and Adjacent Properties

Source: City of Lakeland, 1997; Golder, 1997.

Process Area: Plant Site Map

Filename:  9737594C/FIGURES2.VSD (#1)

| Latest Revision Date: 11/25/97
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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 501G facility. These regulations must be satisfied before the
proposed CT can begin operation.

3.1 NATIONAL AND STATE AAQS
The existing applicable national and Florida 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 FDEP.

A "major facility" is defined as any one of 28 named source categories that have the potential to
emit 100 tons per year (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.

EPA has promulgated as regulations certain increases above an air quality baseline concentration

level of SO,, PM10, and NO, concentrations that would constitute significant deterioration. The
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EPA class designations and allowable PSD increments are presented in Table 3-1. The State of
Florida has adopted the EPA class designations and allowable PSD increments for SO,, PM10,

and NO, increments.

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
of Significant Deterioration of Air Quality. The State of Florida has adopted PSD regulations that
are identical to federal regulations (Rule 62-212.400, F.A.C.). Major facilities and major
modifications are required to undergo the following analysis related to PSD for each pollutant
emitied in significant amounts:

Control technology review,

Source impact analysis,

1
2
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 GEP stack
height regulations. Discussions concerning each of these requirements are presented in the

following sections.

3.2.2 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 BACT be applied to
control emissions from the source (Rule 62-212.410, 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 Rule 62-210.200(40), 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 poltutant. If
the Department determines that technological or economic limitations on the
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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 enlarge 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."”

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).
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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. However,
EPA developed a concern that the bottom-up approach was not providing the level of BACT
decisions originally intended. As a result, in December 1987, the EPA Assistant Administrator
for Air and Radiation mandated changes in the implementation of the PSD program, including the

adoption of a new "top-down" approach to BACT decision making.

The top-down BACT approach essentially starts 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. EPA has issued a draft guidance document on the top-down approach entitled Top-
Down Best Available Control Technology Guidance Document (EPA, 1990).

3.2.3 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). The source impact analysis for criteria pollutants to address compliance with
AAQS and PSD Class Il increments 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 above significance levels, as
presented in Table 3-1.
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The EPA has proposed significant impact levels for Class I areas. The National Park Service
(NPS) as the designated agency for oversight in air quality impacts to Class I areas has also

recommended significant impact levels for PSD Class I areas. The levels are as follows:

Proposed EPA Recommended
PSD Class I NPS PSD Class [
Averaging Significant Impact Significance Level

Pollutant Time Levels (ug/m?) (ug/m?)"
SO, 3-hour 1 0.48
24-hour 0.2 0.07
Annual 0.1 0.03
PM10 24-hour 0.3 0.27
Annual 0.2 0.08
NO, Annual 0.1 0.03

* ug/m® = micrograms per cubic meter.

Although these levels have not been officially promulgated as part of the PSD review process and
may not be binding for states in performing PSD review, the proposed levels serve as a guideline
in assessing a source’s impact in a Class I area. The EPA action to incorporate Class I significant
impact levels in the PSD process is part of implementing NSR provisions of the 1990 CAA
Amendments. Because the process of developing the regulations will be lengthy, EPA believes
that the proposed rules concerning the significant impact levels is appropriate in order to assist

states in implementing the PSD permit process.

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 fewer than 5 years of meteorological data are used in the modeling analysis,

3-5



9737594C/3-6
11/26/97

the highest concentration at each receptor normally must be used for comparison to air quality

standards.

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

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:

L.

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 &, 1975, in the cases of SO, and
PM(TSP), and February 8, 1988, in the case of NOZ.

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.

The trigger date, which is August 7, 1977, for SO, and PM(TSP), and February 8,
1988, for NO,.
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The minor source baseline date for SO, and PM(TSP) has been set as December 27, 1977, for the
entire State of Florida (Rule 62-275.700(1)(a), F.A.C.). The minor source baseline for NO, has
been set as March 28, 1988 (Rule 62-275.700(3)(a), F.A.C). It should be noted that references to
PM(TSP) are also applicable to PM10.

3.2.4 AIR QUALITY MONITORING REQUIREMENTS

In accordance with requirements of 40 CFR 52.21(m) and Rule 62-212.400(5)(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).

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 FDEP 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 (Rule 62-212.400-3, F.A.C.).

3.2.5 SOURCE INFORMATION/GOOD ENGINEERING PRACTICE STACK HEIGHT
Source information must be provided to adequately describe the proposed project. The general

type of information required for this project is presented in Section 2.0.

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
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technique. On July 8, 1985, EPA promulgated final stack height regulations (EPA, 1985a).
Identical regulations have been adopted by FDEP (Rule 62-210.550, 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 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
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.

3.2.6 ADDITIONAL IMPACT ANALYSIS

In addition to air quality impact analyses, federal and State of Florida PSD regulations require
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; Rule 62-212.400(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).
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3.3 NONATTAINMENT RULES

Based on the current nonattainment provisions (Rule 62-212.500, 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 Rule 62-2.500(2)(c)2.a., F.A.C., all VOC sources
that are located within an area of influence are exempt from the provisions of NSR 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 EMISSION STANDARDS

3.4.1 NEW SOURCE PERFORMANCE STANDARDS

The NSPS are a set of national emission standards that apply to specific categories of new
sources. As stated in the CAA Amendments of 1977, these standards “"shall reflect the degree of

emission limitation and the percentage reduction achievable through application of the best

technological system of continuous emission reduction the Administrator determines has been

adequately demonstrated. "
The proposed project will be subject to one or more NSPS. The CT will be subject to 40 CFR

Part 60, Subpart GG, and the fuel oil storage tank (1.05-million-gallon capacity) will be subject to
40 CFR Part 60, Subpart Kb,
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3.4.1.1 Combustion Turbine

The CT will be subject to emission limitations covered under Subpart GG, which limits NO, and
SO, emissions from all stationary gas turbines with a heat input at peak load equal to 10.7
gigajoules per hour (10 MMBtu/hr), based on the lower heating value of the fuel fired.

NO, emissions are limited to 75 ppmvd corrected to 15 percent oxygen and heat rate while sulfur
dioxide emissions are limited to using a fuel with a sulfur content of 0.8 percent. In addition to
emission limitations, these are requirements for notification, record keeping, reporting,

performance testing and monitoring. These are summarized below:

40 CFR 60.7 Notification and Record Keeping
(a)(1) Notification of the date of construction - 30 days after such date.
(a)(2) Notification of the date of initial start-up - no more than 60 days or less

than 30 days prior to date.

(a)(3) Notification of actual date of initial start-up - within 15 days after such
date.

(aX5) Notification of date which demonstrates CEM - not less than 30 days prior
to date.

60.7 (b) Maintain records of the start-up, shutdown, and malfunction quarterly.
(c) Excess emissions reports - by the 30th day following end of quarter.
(required even if no excess emissions occur)
(d) Maintain file of all measurements for two years.

60.8 Performance Tests
(a) must be performed within 60 days after achieving maximum production
rate but no later than 180 days after initial start-up.
(d) Notification of Performance tests at least 30 days prior to them occurring.

40 CFR Subpart GG
60.334 Monitoring of Operations
(a) continuous monitoring system required for water-to-fuel ratio to meet
NSPS; system must be accurate within +5 percent.
(b) Monitor sulfur and nitrogen content of fuel.
Oil - (1): each occasion that fuel is transferred to bul storage tank.
Gas - (2): daily monitoring required

3.4.1.2 Fuel Oil Storage Tank
The applicable NSPS is 40 CFR Part 60, Subpart Kb--Standards of Performance for Volatile

Organic Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels for which

Construction, Reconstruction, or Modification Commenced after July 23, 1984). The storage
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tank will contain distillate fuel oil, a volatile organic liquid as defined in Subpart Kb. There are
no emission limiting on control requirements under Subpart Kb for the use of distillate fuel oil.

The facility, however, must perform record keeping of the type of organic liquid in the tank.

3.4.2 FLORIDA RULES

FDEP regulations for new stationary sources are covered in the F.A.C. The FDEP has adopted
the EPA NSPS by reference in Rule 62-204.800(7); subsection (b)38 for stationary gas turbines
and (b)15. For volatile organic liquid storage vessels. Therefore, the project is required to meet
the same emissions, performance testings, monitoring, reporting, and record keeping as those

described in Section 3.4.1. FDEP has authority for implementing NSPS requirements in Florida.

3.4.3 FLORIDA AIR PERMITTING REQUIREMENTS

FDEP regulations require any new source to obtain an air permit prior to construction. Major
new sources must meet the appropriate PSD and nonattainment requifements as discussed
previously. Required permits and approvals for air pollution sources include NSR for
nonattainment areas, PSD, NSPS, National Emission Standards for Hazardous Air Pollutants
(NESHAP), Permit to Construct, and Permit to Operate. The requirements for construction
permits and approvals are contained in Rules 62-4.030, 62-4.050, 62-4.052, 62-4.210, and 62-
210.300(1), F.A.C. Specific emission standards are set forth in Chapter 62-296, F.A.C.

3.4.4 HAZARDOUS POLLUTANT REVIEW

FDEP has promulgated guidelines (FDEP, 1995) to determine whether any emission of a
potentially hazardous or toxic pollutant can pose a possible health risk to the public. Maximum
concentrations for all regulated pollutants for which an ambient standard does not exist and all
nonregulated hazardous pollutants are to be compared to ambient reference concentrations (ARCs)
for each applicable pollutant. If the maximum predicted concentration for any hazardous pollutant
is less than the corresponding ARC for each applicable averaging time, that emission is
considered not to pose a significant health risk. However, the ARCs are not environmental
standards but, rather, evaluation tools to determine if an apparent threat to the public health may

exist.
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3.5 SOURCE APPLICABILITY

3.5.1 AREA CLASSIFICATION

The project site is located in Polk County, which has been designated by EPA and FDEP as an
attainment area for all criteria pollutants. Hillsborough and Pinellas Counties were redesignated
by EPA from a moderate ozone nonattainment area to an air quality maintenance area. Polk
County and surrounding counties are designated as PSD Class II areas for SO,, PM(TSP), and
NO,. The site is located approximately 90 km (60 miles) from the closest part of the
Chassahowitzka National Wilderness Area (NWA), a PSD Class I area.

3.5.2 PSD REVIEW

3.5.2.1 Pollutant Applicability

The proposed project is considered to be a major modification at a major facility because the
emissions of several regulated pollutants at the existing facility exceed 100 TPY; therefore, PSD
review is required for any pollutant for which the net increase in emissions exceeds the PSD
significant emission rates. As shown in Table 3-3, potential emissions from the proposed project
will be major for PM(TSP), PM10, NO,, CO, and VOC. Because the proposed project impacts
for these pollutants, concentrations are predicted to be below the significant impact levels, a
modeling analysis incorporating the impacts from other sources is not required. (Note: EPA has
promulgated changes to the PSD Rules to eliminate HAPs from PSD review. FDEP has
proposed, October 31, 1997, to adopt these changes. The pollutants vinyl chloride, mercury,
asbestos, and beryllium would no longer be evaluated in PSD review when adopted by FDEP.)

As part of the PSD review, a PSD Class I increment analysis is required if the proposed project’s
impacts are greater than the proposed EPA Class I significant impact levels. The nearest Class I
area to the plant site is the Chassahowitzka NWA located approximately 90 km (60 miles) from
the site. Based on the proposed project’s predicted SO,, NO,, and PM10 impacts in the Class I

area (see Section 1), a PSD Class I increment-consumption analysis was not required.

3.5.2.2 Emission Standards

The applicable NSPS for the CTs is 40 CFR Part 60, Subpart GG. The proposed emissions for
the turbines will be well below the specified limits (see Section 4.0). The fuel oil storage tank
will have a maximum storage capacity of 1.05 million gallons of No. 2 fuel oil. Since the storage

tank has a capacity greater than 40 cubic meters (m®) [approximately 10,568 gallons], the
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applicable NSPS is 40 CFR Part 60, Subpart Kb. The storage tank will contain distillate fuel oil,
a volatile organic liquid as defined in Subpart Kb, with a true vapor pressure of 0.022 pound per
square inch (psi) at 100°F. Because the fuel oil is expected to have a maximum true vapor
pressure of less than 3.5 kilopascals (kPa) or 0.51 psi, only the minor monitoring of operating
requirements specified in 40 CFR 60 116b(a) and (b) will apply.

3.5.2.3 Ambient Monitoring
Based on the increase in emissions from the proposed plant (see Table 3-4), a preconstruction
ambient monitoring analysis is required for PM10, NO,, CO, and O; (based on VOC emissions).

If the net increase in impact of other pollutants is less than the applicable de minimis monitoring
concentration (100 TPY in the case of VOC), then an exemption from the preconstruction ambient
monitoring requirement is provided for in the PSD regulations {Rule 62-212.400(3Xe)]. 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 or the collection of onsite data.

As shown in Table 34, the proposed plant’s impacts are predicted to be below the applicable de
minimis monitoring concentration levels for all pollutants. For O,, the potential VOC emissions

are less than the de minimis monitoring emission level.

3.5.2.4 GEP Stack Height Impact Analysis
The GEP stack height regulations allow any stack to be at least 65 m [213 feet (ft)] high. The

stack for the 501G CT will be 85 ft. This stack height does not exceed the GEP stack height.
The potential for downwash of the unit’s emissions caused by nearby structures is discussed in
Section 6.0, Air Quality Modeling Approach.

3.5.3 NONATTAINMENT REVIEW

The project site is located in Polk County, which is classified as an attainment area for all criteria

pollutants. Therefore, nonattainment requirements are not applicable.
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3.5.4 HAZARDOUS POLLUTANT REVIEW

The maximum concentrations of the applicable hazardous air pollutants predicted for the 501G CT
are presented in Section 6.4. These maximum concentrations are compared to the FDEP ARCs.
The bases and emissions for these pollutants are presented in Attachment A. The ARCs are not
environmental standards but, rather, evaluation tools to determine if an apparent threat to the

public health may exist.

3.5.5 OTHER CLEAN AIR ACT REQUIREMENTS

The 1990 CAA Amendments established a program to reduce potential precursors of acidic
deposition. The Acid Rain Program was delineated in Title IV of the CAA Amendments and
required EPA to develop the program. EPA’s final regulations were promulgated on January 11,
1993, and included permit provisions (40 CFR Part 72), allowance system (Part 73), continuous
emission monitoring (Part 75), excess emission procedures (Part 77), and appeal procedures
(Part 78).

EPA’s Acid Rain Program applies to all existing and new utility units except those serving a
generator less than 25 MW, existing simple cycle CTs, and non-utility units which fall under the
program are referred to as affected units. The EPA regulations would be applicable to the
proposed project for the purposes for obtaining a permit and allowances, as well as emission
monitoring. New units are required to obtain permits under the program by submitting a
complete application 24 months before the later of January 1, 2000, or the date on which the unit

begins serving an electric generator (greater than 25 MW).

The permit would provide SO, and NO, emission limitations and the requirement to hold emission
allowances. Emission limitations established in the Acid Rain Program are presumed to be less
stringent than BACT or lowest achievable emission rate (LLAER) for new units. An allowance is
a market-based financial instrument that is equivalent to 1 ton of SO, emissions. Allowances can
be sold, purchased, or traded. For the proposed project, SO, allowances will be obtained either

from excess allowances from the City’s electric system or through the market.

Continuous emission monitoring (CEM) for SO, and NO, is required for gas-fired and oil-fired
affected units. When an SO, CEM is selected to monitor SO, mass emissions, a flow monitor is

also required. Alternately, SO, emissions may be determined using procedures established in
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Appendix D, 40 CFR Part 75 (flow proportional oil sampling or manual daily oil sampling). CO,
emissions must also be determined either through a CEM (e.g., as a diluent for NO, monitoring)
or calculation. Alternate procedures, test methods, and quality assurance/quality control (QA/QC)
procedures for CEM are specified (Part 75 Appendices A through I). The CEM requirements
including QA/QC procedures are, in general, more stringent than those specified in the NSPS for
Subpart GG. New units are required to meet the requirements by the later of January 1, 1995, or

not later than 90 days after the unit commences commercial operation.
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Table 3-1. National and State AAQS, Allowable PSD Increments, and Significant Impact Levels (ug/m®)
AAQS*
National State Significant
Primary Secondary of PSD Increments® Impact
Pollutant Averaging Time Standard Standard Florida Class I Class I Levels®
Particulate Matter” Annual Arithmetic Mean 50 50 50 4 17 1
(PM10) 24-Hour Maximum 150 150 150 8 30 5
Sulfur Dioxide Anmual 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 Arithmetic Mean 160 100 100 2.5 25 1
QOzone* 1-Hour Maximum® 235 235 235 NA NA NA
Lead Calendar Quarter 1.5 1.5 15 NA NA NA
Arithmetic Mean

Note: Particulate matter (PM10) = particulate matter with acrodynamic diameter less than or equal to 10 micrometers.

NA = Not applicable, i.¢., no standand exists.

*  Short-term maximum concentrations are not to be exceeded more than once per year.
*  Maximum concentrations are not to be exceeded.
*  OnJuly 18, 1997, EPA promulgated revised AAQS for particulaie matter and ozone, For particulate matter, PM2.5 standards were introduced with a 24-hour standand of 65 ug/in (3-year

average of 98th percentile) and an annual standard of 15 pg/m’ (3-year average at community monitors), Implementation of these standards are many years away. The ozone standard was

modifted to be 0.08 ppm for 3-hour average; achieved when 3-year average of 99th percentile is 0.08 ppm or less. FDEP has not yet adopted these standards.
¢ 0.12 ppm; achieved when the expected number of days per year with concentrations above the standard is fewer than 1.

Sources: Federal Register, Vol. 43, No. 118, June 19, 1978.

40 CFR 50.
40 CFR 52.21.

Chapter 62-272, F.A.C.
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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 [PM(TSP}] NSPS 25 10, 24-hour
Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Dioxide NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic
Compounds (Ozone) 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, i-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

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
NM

NSPS
NESHAP
pg/m’

* Short-term concentrations are not be be exceeded.
® No de minimis concentration; an increase in VOC emissions of 100 TPY or more will require monitoring analysis for

0zone.

¢ Any emission rate of these pollutants.

Sources: 40 CFR 52.21.
Rule 62-212.400

National Ambient Air Quality Standards.
No ambient measurement method established; therefore, no de minimis concentration has been
established, :
New Source Performance Standards.
National Emission Standards for Hazardous Air Pollutants.
micrograms per cubic meter.
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Table 3-3. Net Increase in Emissions Due to the Proposed 501G Compared to the PSD
Significant Emission Rates
Emissions (TPY)
Potential Emissions
from Proposed Significant
Pollutant Facility Emission Rate PSD Review
Sulfur Dioxide 38.4° 40 No
Particulate Matter [PM(TSP)} 41.3%° 25 Yes
Particulate Matter (PM10) 41.3* 15 Yes
Nitrogen Dioxide 863.1* 40 Yes
Carbon Monoxide 1264.4* 100 Yes
Volatile Organic Compounds 93.7° 40 Yes
Lead <0.1° 0.6 No
Sulfuric Acid Mist 5.9 7 No
Total Fluorides 0.01° 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 0.00005° 0.0004 No
Mercury 0.0003° 0.1 No
Vinyl Chloride NEG 1 No
Note: NEG = Negligible.
: Based on emissions from 501G operating at baseload conditions at 59°F; firing natural gas

and distillate fuel oil for 5,758 and 1,000 hours per year, respectively; and operating at
50% load firing natural gas and distillate oil for 200 and 50 hours per year, respectively.
‘Based on baseload conditions at 59°F firing natural gas and distillate oil for 6,758 and
250 hours per year, respectively.
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Table 3-4. Predicted Net Increase in Impacts Due To the Proposed 501G Facility Compared to
PSD De Minimis Monitoring Concentrations

Concentration (ug/m’®)

Predicted De Minimis
Net Increase Monitoring
Pollutant in Impacts® Concentration
Particulate Matter (PM10) 0.4 10, 24-hour
Nitrogen Dioxide 0.11 14, annual
Carbon Monoxide 8.6 575, 8-hour
Volatile Organic Compounds 93.7 TPY 100 TPY

Note: NA- = not applicable.
NM = no ambient measurement method.
TPY = tons per year.

* See Section 7.1 for air dispersion modeling results.
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4.0 CONTROL TECHNOLOGY REVIEW

4.1 APPLICABILITY

The PSD regulations require new major stationary sources to undergo a control technology review

for each pollutant that may potentially be emitted above significant amounts. The control
technology review requirements of the PSD regulations are applicable to emissions of NO,, CO,
VOC, and PM/PM10 (see Section 3.0). The maximum potential annual emissions of these
pollutants from the proposed 501G CT are summarized below (see Table 2-5):

Emissions (TPY)

Pollutant 250 MW
NO, 852 - 863"
CO 761 - 1,264*
voC 37 - 94
PM/PM10 41

*  Maximum emissions include emissions for 1,000 hours (natural gas) and
50 hours (oil) at low load (50%) operation; 5,758 hours (natural gas), 200 hours
(oil) at base load operation. Minimum emissions based on base load operation
with 6,758 hours (natural gas) and 250 hours (oil).

This section presents the applicable NSPS and the proposed BACT for these pollutants. The
approach to the BACT analysis is based on the regulatory definitions of BACT, as well as EPA’s
current policy guidelines requiring a top-down approach. 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); and Rule 62-212.200(40), and Rule 62-214.410,
F.A.C.]. The analysis must, by definition, be specific to the project (i.e., case-by-case).

4.2 NEW SOURCE PERFORMANCE STANDARDS

The applicable NSPS for CTs are codified in 40 CFR 60, Subpart GG and summarized in
Attachment B. The applicable NSPS emission limit for NO, is 75 parts per million by volume
dry (ppmvd) corrected for heat rate and 15 percent oxygen. For the CTs being considered for the
project, the NSPS emission limit NO, with the NSPS heat rate correction is 110.4 parts per
million (ppm) on oil and 117.3 ppm on gas (corrected to 15 percent oxygen at a fuel-bound
nitrogen content of 0.015 percent). More information on the NSPS is presented in Attachment B.
The proposed NO, emission limits for the project will be much lower than the NSPS.
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4.3 BEST AVAILABLE CONTROL TECHNOLOGY
In recent permitting actions, FDEP has established BACT for heavy-duty industrial gas turbines.
These decisions have included the use of advanced dry low-NO, combustors for limiting NO, and
CO emissions and clean fuels (natural gas and distillate oil) for control of other emissions,
including SO,. The BACT proposed for the 501G project is consistent with these FDEP permits.
The proposed project will have two modes of operation (see Section 2.3) for which a BACT
analysis has been performed. The results of the analysis have concluded the following controls as
BACT for the project.
1. Natural Gas Fired. 501G will utilize state-of-the-art dry low-NO, combustion
technology which will achieve gas turbine exhaust NO, levels of no greater than
25 ppmvd corrected to 15 percent Q,. CO emissions will be limited to 50 ppmvd at
base load.
2. Fuel Oil Fired. 501G will utilize water injection to achieve gas turbine exhaust NO,
levels of no greater than 42 ppmvd corrected to 15 percent O,. CO emissions will be

limited to 90 ppmvd at base load.

4.3.1 NITROGEN OXIDES
The BACT analysis was performed for the following alternatives:
1. Advanced dry low-NO, combustors at an emission rate of 25 ppmvd corrected to
15 percent O, when firing gas and 42 ppmvd (corrected) when firing oil.
2. Selective catalytic reduction (SCR) and advanced dry low-NO, combustors at an
emission rate of approximately 7.5 ppmvd corrected to 15 percent O, when firing

natural gas and 12.6 ppmvd when firing oil.

Attachment B presents a discussion of NO, control technologies and their feasibility for the

project.

Dry low-NO, combustor technology has recently been offered and installed by manufacturers to
reduce NO, emissions by inhibiting thermal NO, formation through premixing fuel and air prior
to combustion and providing staged combustion to reduce flame temperatures. NO, emissions

ranging from 25 to 9 ppmvd (corrected to 15-percent O,) has been offered by manufacturers for

advanced combustion turbines. Advanced in this context is the larger (over 150 MW) and more
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efficient (higher initial firing temperatures and lower heat rate) combustion turbines. This

technology is truly pollution prevention since NO, emissions are inhibited from forming.

SCR is a post-combustion process where NO, in the gas stream is reacted with ammonia in the
presence of a catalyst to form nitrogen and water. The reaction occurs typically between 600°F
and 750°F, which has limited SCR application to combined cycle units where such temperatures
occur in the HRSG. Exhausts from simple cycle operation are in the range of 1,000°F, thus
limiting SCR application for this mode of operation. With the higher cost ceramic catalyst,
temperatures up to 1,100°F are possible. SCR has been installed and operated on combined cycle
facilities generally achieving 9 ppmvd (corrected to 15-percent O,) or less while burning natural

gas.

Applications of SCR with oil firing are limited. Where oil firing has been attempted, catalyst
poisoning and ammonium salt formation has occurred. Ammonium salts (ammonium sulfate and
ammonium bisulfate) are formed by the reaction of sulfur oxides in the gas stream and ammonia.
These salts are highly acidic, and special precautions in materials and ammonia injection rates
must be implemented to minimize their formation. Ammonia injected in the SCR system that
does not react with NO, is emitted directly and referred to as ammonia slip. In general, SCR
manufacturers guarantee ammonia slip to be no more than 10 ppmvd; however, permitted limits
in some applications have exceeded 25 ppmvd. While SCR is technically feasible for the project,
SCR has not been applied to a simple cycle advanced combustion turbine of the size proposed for

this project or to the amount of oil firing that may occur.

The recent permitting trend for advanced combustion turbines is the use of dry low-NO,
combustors. Indeed, all of the recent projects have been perrnitted' with this technology, including
5 projects in Florida (Florida Power & Light Martin Units 3 and 4; Florida Power Corporation
Polk Power Park; and Central Florida Cogeneration Project; Hardee Unit 3 Project, and City of
Tallahassee Project), and one in Maryland (Baltimore Gas & Electric Perryman Project).

As discussed in Section 2.1, the CT will be fired primarily with natural gas. Distillate oil will be
used as backup fuel not to exceed 250 hours per year. Table 4-1 presents a summary of
emissions with dry low-NO, combustors and with dry low-NO, combustors and SCR assuming

80 percent operating capacity at an ambient temperature of 59°F. The NO, removed using SCR
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would be 596 TPY when firing oil and natural gas. The NO, removed when firing oil is based on

250 hours per year. The NO, removed when firing natural gas is based on 6,758 hours of

operation.

4.3.1.1 Proposed BACT and Rationale
The proposed BACT for the project is advanced dry low-NO, combustion technology. The

proposed NO, emissions level using this technology is 25 ppmvd (corrected to 15 percent oxygen

and ISO conditions) when firing natural gas under base load conditions. NO, from oil firing will

be controlled using water injection. This combination of control technologies is proposed for the

following reasons:

1.

SCR was rejected based on technical, economic, environmental, and energy grounds.
Table 4-2 summarizes these considerations which favor the dry low-NO, pollution
prevention technology.

The estimated incremental cost of SCR ranges from $5,236 to $6,156 per ton of NO,

removed. The upper part of the range reflects five years of operation and is similar

to cost for other projects that have rejected SCR as being unreasonable. This is even
more apparent if additional pollutant emissions due to SCR are considered. The cost
effectiveness is more than $8,000 per ton of pollutant removed when the net emissions

of all pollutants (exclusive of CO,) are considered. 7

Additional environmental impacts would result from SCR operation, including

emissions of ammonia; from secondary emissions (to replace the lost generation); and

from the generation of hazardous waste (i.e., spent catalyst replacement). While NO,

emissions would be reduced by about 600 TPY with SCR, the net emissions reduction

would not be as great. There are three additional factors that must be considered:
Ammonia slip would occur, and it may be as high as 96 TPY.

b. Additional particulate matter may be formed through the reaction of ammonia
and sulfur oxides forming ammonium salts. As much as 34 TPY additional
particulate matter may be formed.

c. SCR will require energy for system operation and reduce the efficiency of the
combustion turbine. This lost energy would have to be replaced since the
proposed project would be an efficient baseload plant while operating. Any
power plants replacing this lost energy would be lower on the dispatch list and

inevitably more polluting. Conservatively, this lost energy would result in the
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emissions of an additional 97.5 TPY of criteria pollutants. Additional emissions
of carbon dioxide would also result.

4. The energy impacts of SCR will reduce potential electrical power generation by more
than 9.3 million kilowatt hours {(kWh) per year. This amount of energy is sufficient
to provide the annual electrical needs of 774 residential customers.

5. The proposed BACT (i.e, dry low-NO, combustion) provides the most cost effective
control alternative, is pollution preventing and results in low environmental impacts
(less than the significant impact levels). Dry low-NO, combustion at the proposed
emissions levels has been adopted previously in BACT determinations. Indeed,
compared to conventional CTs, the proposed BACT will result in 10 percent less NO,

emission from the same amount of generation.

The analyses of economic, environmental, and energy impacts follow,

4.3.1.2 Impacts Analysis
Economic-The total capital costs of SCR for the proposed 501G plant are $7,299,000. The total

annualized cost of applying SCR with dry low-NO, combustion is $3,124,346. Attachment B
contains the detailed cost estimates for the capital and annualized costs. The incremental cost
effectiveness of adding SCR to the dry low-NO, combustors and water injection (for oil firing) is

estimated to range from $5,236 to $6,156 per ton of NO, removed.

The cost effectiveness of SCR applied to project for simple cycle is $5,236 per ton of NO,
removed. This cost effectiveness assume operation at 80 percent capacity factor for the life of the
project with primary operation on natural gas at 25 ppmvd NO,. However, as discussed in the
project description, the City of Lakeland anticipates that the project would be converted to
combined cycle in the near term. Assuming that this conversion takes place within 5 years, the
cost effectiveness for this period would be $6,156 per ton of NO, removed. Moreover, if SCR
were installed for simple cycle operation the conversion combined cycle would result in a nearly
complete waste of an initial $7 million capital investment and either the installation of further
combustion controls, if developed during this period, or the installation of SCR within a HRSG.
If SCR were required to meet a lower emission limit during combined cycle operation, an
additional $5.8 million of capital investment would be required with an estimated annualized costs

of $2.34 million. The 25 percent lower annualized cost for combined cycle operation results in
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lower catalyst costs for a standard catalyst rather than a “hot™ SCR required for simple cycle
design. Over a 20 year project life, installing both a “hot™ side and standard SCR (i.e., base
metal catalyst) systems would result in a cumulative annualized cost of about $30 million higher

than if only a standard SCR system were installed (if necessary in future years}.

The manufacturer of the combustion turbine, Westinghouse, is involved in a Department of
Energy project to develop further advancements to turbine technology. If the combustors can be
modified at a future date to lower emissions, than the average cost effectiveness, in simple cycle
configuration, would be much higher. If in the 5-year period, the emissions can be lowered to
15 ppmvd while firing gas, then the average cost effectiveness over a 20 year period would be
$7,291 per ton of NO, removed for simple cycle operation. These cost)’are clearly higher than

has been considered unreasonable as BACT for other projects.

This cost effectiveness accounts only for the reduction of NO, with SCR use and not the potential
emissions from ammonia slip or other criteria pollutants that may result. The net cost

effectiveness will be much higher. Indeed, it could be more than $8,000 per ton of ammonia and
criteria pollutants removed (see Table 4-3; $3,124,346 divided by the net reduction of 370 TPY).

Environmental--The maximum predicted NO, impacts using the dry low-NQ, technology are all
considerably below the PSD Class II increment for NO, of 25 ug/m?, annual average, and the
AAQS for NO,, 100 ug/m®. Indeed, the maximum annual impact is 0.11 pg/n? , which is about
10 percent of the significant impact level. While additional controls beyond dry low-NO,
combustors (i.e., SCR and SCR with water injection) would reduce emissions, the effect will not

be significant and 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 501G project will cause emissions of ammonia and ammonium salts, such as
ammonium sulfate and bisulfate. Ammonia emissions associated with SCR are expected to be up
to 10 ppm based on reported experience; previous permit conditions have specified this level.
Indeed, ammonia emissions could be as high as 96 TPY for the 501G project. Potential emissions
of ammonium sulfate and bisulfate will increase emissions of PM10; up to 34 TPY could be

emitted.
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The electrical energy required to run the SCR system and the back pressure from the turbine will
reduce the available power from the project. This power, which would otherwise be available to
the electrical system, will have to be replaced by other less efficient units. The replacement
power will cause air pollutant emissions that would not have occurred without SCR. These
"secondary” emissions, coupled with potential emissions of ammonia and ammonium salts, are
presented in Table 4-3. This table shows the emissions balance for the project with and without
SCR. As shown, the net reduction in emissions with SCR when all criteria pollutants are
considered will be 370 TPY. In addition to criteria pollutants, additional secondary emissions of
carbon dioxide would be emitted and were included in Table 4-3. As noted from this table, the
emissions including CO, would be greater with SCR than that proposed using dry low-NQ,
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). In addition, SCR
will require the construction and maintenance of storage vessels of anhydrous or aqueous
ammonia for use in the reaction. Ammonia has a number of potential health effects, and the
construction of ammeonia storage facilities triggers the application of at least three major
standards: Clean Air Act (section 112), Occupational Safety and Health Administration (OSHA)
29 CFR 1910.1000, and OSHA 29 CFR 1910.119.

At elevated temperatures, ammonia may contribute to instability and cause containers to burst
(ammonia will auto-ignite at a temperature of approximately 100°F). It is incompatible with
strong oxidizers, calcium, hypochlorite bleaches, gold, mercury, halogens, and silver. Liquid
ammonia will corrode some forms of plastic, rubber, and coatings. Ammonia is a severe irritant
of the eyes, especially the cornea, the respiratory tract, and the skin. It is detectable at about

5 ppm and causes respiratory irritation in humans above 25 ppm. The irritating effects of

ammonia are less noticeable with chronic exposure.

As a strong alkali, ammonia can cause severe burns of the cornea and the effects are often
delayed. Even burns that at the time of injury appear to be mild can go on to opacification,
vascularization, and ulceration or perforation. Of all the alkali compounds that cause eye

damage, ammonia penetrates the cornea the most rapidly, resulting in potentially severe damage
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to the cornea. Because ammonia is very soluble in water, it is irritating to the upper respiratory
tract. Inhalation of the gas will cause throat and nose irritation and dyspnea as aqueous ammonia
is formed. Liquid anhydrous ammonia will cause first and second degree burns on contact with
the skin.

Energy-Significant energy penalties occur with SCR. With SCR, the output of the CT may be
reduced by about 0.50 percent over that of advanced low-NO, combustors. This penalty is the
result of the SCR pressure drop, which would be about 2.5 inches of water and would amount to
about 8,724,960 kWh per yr in potential lost generation. The energy required by the SCR
equipment would be about 560,640 kWh per yr. Taken together, the total lost generation and
energy requirements of SCR of 9,285,600 kWh per yr could supply the annual electrical needs of
about 774 residential customers. To replace this lost energy, an additional 9 x 10" British
thermal units per year (Btu/yr) or about 90 million cubic feet per year (ft*/yr) of natural gas

would be required.

Technology Comparison~The 501G project will use an advanced heavy-duty industrial gas
turbine with advanced dry low-NO, combustors. This type of machine advances the state-of-the-
art for CTs by being more efficient and less polluting than previous CTs. Integral to the
machine’s design is 'dry low-NO, combustors that prevent the formation of air pollutants within
the combustion process, thereby eliminating the need for add-on controls that can have detrimental
effects on the environment. An analogy of this technology is a more efficient automotive engine

that gives better mileage and reduces pollutant formation without the need of a catalytic converter.

An advanced gas turbine is unique from an engineering perspective in two ways. First, the
advanced machine is larger and has higher initial firing (i.e., combustion) temperatures than
conventional turbines. This results in a larger, more thermally efficient machine. For example,
the electrical generating capability of the selected Westinghouse advanced machine is about

249 MW compared to advanced "F" class machines which are about 150 MW, and from about
70 MW to 120 MW compared to conventional machines. The higher initial firing temperature
(i.e., 2,600°F) results in about 20 percent more electrical energy produced for the same alﬂount
of fossil fuel used in conventional machines and 10 percent more efficient than "F" class

machines. This has the added advantage of producing lower air pollutant emissions (e.g., NO,,
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PM, and CO) for each MW generated. While the increased firing temperature increases the
thermal NO, generated, this NO, increase is controlled through combustor design.

The second unique attribute of the advanced machine is the use of dry low-NO, combustors that
will reduce NO, emissions to 25 ppmvd when firing natural gas. Thermal NQ formation is
inhibited by using staged combustion techniques where the natural gas and combustion air are
premixed prior to ignition. This level of control wili result in NO, emissions of about

0.1 Ib/10° Btu, which is more than two times lower than emissions from conventional fossil fuel-

fired steamn generators.

Since the purpose of the project is to produce electrical energy, and CT technology is rapidly
advancing, it is appropriate to compare the proposed emissions on an equivalent generation basis
to that of a conventional CT. The heat rate of the 501G will be about 8,725 Btu/kWh (LHV) at
59°F. In contrast, the heat rate for an "F" class machine is about 9,600 Btu/kWh (LHYV); for the
conventional CT, the heat rate is about 11,000 Btu/kWh. Therefore, the amount of total NO,
from the advanced CT will be 10-percent lower than that of a "F" class machine and 20 percent

lower than a conventional turbine for the same amount of generation.

The efficiency and project configuration are illustrated by a recently completed simple cycle

project located in Gainesville, Florida:

Comparison of Gainesville Regional Utilities (GRU) and Lakeland Simple Cycle Projects

GRU Permitted GRU Adjusted®  Lakeland Proposed
Operation (hrs/yr) 3,390 7,008 7,008
Generation MWw) 84 252 249
(MWhrs) 285,541 1,743,643 1,743,643

NO, Emissions
Ton/year 239 1,459 979
Ib/hr/MW 1.67 1.65 1.12

Notes: * FDEP Permit PSD-FL-212
® adjusted based on total generation; 3 turbines
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As shown, the emissions as a function of MW approved for the project are lower in the case of
Lakeland than for the Gainesville project.

Also, the amount of NO, control achieved by the dry low-NQ, combustor on an advanced CT is
considerably higher than that achieved by a conventional CT. Because of the higher firing initial
temperatures, the advanced CT results in greater NO, emission formation. Since the advanced
machine has higher firing temperatures, the NO, emissions without the use of dry low-NO,
combustion technology are much higher than a conventional CT (greater than 180 ppmvd vs.

150 ppmvd). This results in an overall greater NO, reduction on the advanced CT.

4.3.2 CARBON MONOXIDE

Emissions of CO are dependent upon the combustion design, which is a result of the
manufacturer’s operating specifications, including the air-to-fuel ratio, staging of combustion, and
the amount of water injected (i.e., for oil firing). The CTs proposed for the project have designs

to optimize combustion efficiency and minimize CO as well as NO, emissions.

For the project, the following alternatives were evaluated as BACT:
1. Combustion controls at 50 ppmvd when firing natural gas (at baseload) and 90 ppmvd
when firing oil {at baseload); emissions at 50 percent load are estimated to be
350 ppmvd with maximum annual emissions of 1,264 TPY assuming the following
operation: 5,738 hours per year of natural gas at baseload; 1,000 hours per year on
natural gas at 50 percent load; 200 hours per year at baseload on oil; and 50 hours
per year at 50 percent load on oil; and

2.  Oxidation catalyst at 10 ppmvd; maximum annual CO emissions are 535 TPY.

Combined cycle facilities with an oxidation catalyst and combustion controls generally have
controlled CO levels of 10 ppm or less as LAER.

4.3.2.1 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. The proposed BACT emission rates for CO will not exceed
50 ppmvd when firing natural gas and 90 ppmvd when firing distillate oil; full load conditions.

Catalytic oxidation is considered unreasonable for the following reasons:

4-10




9737594C/4-11
1215197

1. Catalytic oxidation will not produce measurable reduction in the air quality impacts;

2. The economic impacts are significant (i.e., the capital cost is about $2 million, with
an analyzed cost of $980,000 per year; and

3. Recent projects in Florida have been authorized with BACT emission limits of

25 ppmvd on gas and 90 ppmvd on oil.

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
not produce a measurable reduction in the air quality impacts. Indeed, recent BACT decisions for
similar advanced CTs have set limits in the 30 ppmvd range and higher. Even the Northeast
States for Coordinated Air Use Management (NESCAUM) has recognized a BACT level of

50 ppmvd for CO emissions. The cost of an oxidation catalyst would be significant and not be

cost effective given the maximum proposed emission limits.

4.3.2.2 Impact Analysis
Economic--The estimated annualized cost of a CO oxidation catalyst is $980,000, resulting in a

cost effectiveness of greater than $800 per ton of CO removed. The cost effectiveness is based
on 6,758 hours per year on natural gas (including 1,000 hours per year operation at 50 percent
load) and 250 hours per year of operation on oil (including 50 hours at 50 percent load), with the
maximum emissions controlled to 10 ppmvd. No costs are associated with combustion techniques

since they are inherent in the design.

The CO emissions estimate for the 501G is a result of uncertainity associated with maintaining
low NO, emissions while keeping emissions of CO as low as possible over the load range for the
machine. Westinghouse in its 501G Application Overview reports CO emissions of 10 ppmvd
which would result in emission rates similar to those recently authorized (July 1997) by FDEP in
the City of Tallahassee project (draft FDEP Permit PSD-FL-239). In this project, CO emission
rates of 25 ppmvd natural gas and 90 ppmvd oil were approved. At emission rates similar to
those of the City of Ta]lahasse_:e, the resultant cost effectiveness would be over $3,000 per ton of
CO removed which is higher than those of similar projects.

Environmental--The air quality impacts of both oxidation catalyst control and combustion design

control techniques are below the significant impact levels for CO. Therefore, no significant
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environmental benefit would be realized by the installation of a CO catalyst. Indeed, additional
particulate and secondary emissions as a result of an oxidation catalyst would be about 34 TPY.
The particulate would result from the conversion of SO, to sulfates, and the secondary emissions
would result from the heat rate reduction. Moreover, the air quality impacts at the proposed CT
emission rate are predicted to be much less than the PSD significant impact levels. The maximum
CO impacts are less than 0.1 percent of the applicable ambient air quality standards. There

would also be no secondary benefits, such as acidic deposition, to reducing CO.

Energy--An energy penalty would result from the pressure drop across the catalyst bed. A
pressure drop of about 2 inches water gauge would be expected. At a catalyst back pressure of
about 2 inches, an energy penalty of about 3,490,000 kWh/yr would result at 100 percent load.
This energy penalty is sufficient to supply the electrical needs of about 291 residential customers
for a year. To replace this lost energy, about 3.4 x 10" Btu/yr or about 34 million ft/yr of
natural gas would be required.

4.3.3 VOLATILE ORGANIC COMPOUNDS

VOCs will be emitted by the CT and are a result of incomplete combustion. The proposed BACT
for VOC emissions will be the use of combustion technology and the use of clean fuels so that
emissions will not exceed 4.0 ppmvd when firing natural gas and 10 ppmvd when firing distillate
oil. These emission levels are similar to the BACT emission levels established for other similar
sources. Combustion controls and the use of clean fuels have been overwhelmingly approved as

BACT for CTs. The environmental effect of further reducing emissions would not be significant.

4.3.4 PM/PM10 AND OTHER REGULATED AND NONREGULATED POLLUTANT
EMISSIONS -
The emission of particulates from the CT is a result of incomplete combustion and trace elements

in the fuel. Beryllium and inorganic As would be inciuded in the PM/PM10 emissions. 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 gas- or oil-fired CTs.

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
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particulate emissions [about 9.8 pounds per hour (Ib/hr) when firing natural gas]} is less than
0.01 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.

There are no technically feasible methods for controlling the emissions of these pollutants from
CTs, other than the inherent quality of the fuel. Clean fuels, natural gas and distillate oil
represent BACT for these pollutants.

For the nonregulated pollutants, none of the control technologies evaluated for other pollutants

(i.e., SCR) would reduce such emissions; thus, natural gas and distillate oil represent BACT

because of their inherently low contaminant content.

4-13



9737594C

11/26/97
Table 4-1. NO, Emission Estimates (TPY) of BACT Alternative Technologies
Operating Mode*

Alternative BACT Control Technologies 0il Gas/PA Total
NO, Emission (TPY)
Dry Low-NO, (DLN) only 51 801 852
DLN with SCR® 15 240 255

Reduction (36) (561) (596)
Basis of Emissions (ppmvd
DLN only 42 25
DLN with SCR 12.6 1.5
Hours of Operation 250 6,758 7,008

Note: Gas/PA = gas with power augmentation.
DLN = Dry low-NO,.
SCR = selective catalytic reduction.
TPY = tons per year.

* Emission rates are based on W501G combustion turbine operating at 100-percent capacity and

firing fuel oil for 250 hours and natural gas for 6,758 hours, which includes power

augmentation. Emission data are based on an ambient temperature of 59°F.
* Based on primary emissions with SCR; no account is made for additional emissions (secondary)
due to lost energy from heat rate penalty and elecirical usage for SCR operation (see Table 4-3).
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Table 4-2. Comparison of Alternative BACT Control Technologies for NO,
Alternative BACT Control Technologies
DLN Only SCR

Technical Feasibility Feasible Feasible for gas
Not demonstrated for oil

Economic Impact®

Capital Costs included $7.,299,000
Annualized Costs included $3,124,346
Cost Effectiveness _
Best Case NA $5,236°
Expected NA $6,156°

Environmental Impact®

Total NO, (TPY) 852 255
NO, Reduction (TPY) NA {596)
Ammonia Emissions (TPY) 0 96
PM Emissions (TPY) 0 34
Secondary Emissions (TPY) 0 97.5
Net Emission Reduction (TPY) NA (370)

Energy Impacts®

Energy Use (kWh/yr) 0 9,285,600
Energy Use (mmBtu/yr)

at 10,000 Btw/kWh 0 90,000
Energy Use (mmcf/yr)

at 1,000 Br/cf for natural gas 0 90

* See Attachment B for detailed development of capital costs (including recurring costs) and
annualized costs.

b See emission data presented in Tables 4-1 and 4-3.

¢ Best case based on simple cycle for the life of the project. Expected is the cost of simple cycle
SCR for five years.

4 Energy impacts are estimated due to the lost energy from heat rate penalty and electrical usage
for the SCR operation at 8,760 hours per year. Lost energy is based on 0.5 percent of
249 MW. SCR electrical usage is based on 0.080 MWh per SCR system.
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Table 4-3. Maximum Potential Incremental Emissions (TPY) with Selective Catalytic Reduction

Incremental Emissions (TPY) of Project with SCR

Pollutants Primary Secondary” Total
Particulate 34" 5.4 39.4
Sulfur Dioxide - 60 60
Nitrogen Oxides (597° 30 (567)
Carbon Monoxide - 1.8 1.8
Volatile Organic Compounds -- 0.3 0.3
Ammonia 96° 0.0 96
Total (467) 97.5 (370)
Carbon Dioxide © - 9,364 9,364

Note: Btu/kWh = British thermal units per kilowatt-hour
CT = combustion turbine
MW = megawatt
% = percent
SCR = selective catalytic reduction
TPY = tons per year
-- = no differences in the project’s emissions with SCR and without SCR

: Lost energy from heat rate penalty and electrical usage for 8,760 hours per year operation
(0.5% of 24.9 MW per CT plus 0.080 MWh per SCR system). Assumes baseloaded oil-fired
unit would replace lost energy. EPA emission factors used were (Ib/10° Btu): PM = 0.1;
S0, = 1.1; NO, = 0.55, CO = 0.033, and VOC = 0.005. Example calculation for PM is
1.245 MW x 10,000 BrwkWh x 1,000 kW/MW x 8,760 hr/yr x 0.1 Ib pm/10° Btu +
2,000 Ib/ton = 5.4 TPY. '

Assume 5% SO, conversion in catalyst and SO, reacts with ammonia; 20.6 TPY SO, x 132
{MW of ammonia salt) + 98 (MW of H, SO,). :

€ Based on the maximum difference between the project's emissions with SCR and without SCR
(see Table 4-1).

d 10 ppm ammonia slip (ideal gas law): 3,055,750 acfm x (10 ppm + 10° x 17 x 2,116.8 +
1,545 + (460 + 1,095) x 60 x 8,760 + 2,000 x 0.80 (capacity factor).

£ Reflects differential emissions due to lost energy efficiency with SCR (i.e., calculated from total

heat input lost; 1.245 MW times 10,000 Btw/kWh; CO, calculated based on 85.7% carbon in
fuel oil and 18,300 Btuw/1b for 1% sulfur oil).
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5.0 AMBIENT MONITORING ANALYSIS

The CAA requires that an air quality analysis be conducted for each criteria and noncriteria
pollutant subject to regulation under the act before a major stationary source is constructed.
Criteria pollutants are those pollutants for which AAQS have been established. Noncriteria
pollutants are those pollutants that may be regulated by emission standards, but no AAQS have
been established. This analysis may be performed by the use of modeling and/or by monitoring
the air quality.

A major source may waive the ambient monitoring analysis requirement if it can be demonstrated
that the proposed source’s maximum air quality impacts will not exceed the PSD de Minimis
concentration levels. The maximum impacts of the proposed source are compared with the PSD
de Minimis concentrations in Table 3-4. As can be seen from Table 34, the proposed plant’s
maximum air quality impacts will be well below the de Minimis concentrations for all applicable
pollutants. For O,, the potential VOC emissions are less than the de minimis monitoring emission
level. Since the predicted increase in air quality impacts due to the proposed modification are less
than the de minimis monitoring concentration levels (VOC emission level for Q,), the project can

be exempted from preconstruction ambient monitoring requirements.
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6.0 AIR QUALITY IMPACT ANALYSIS

6.1 SIGNIFICANT IMPACT ANALYSIS APPROACH

The general modeling approach followed EPA and FDEP modeling guidelines for determining
compliance with AAQS and PSD increments. For all applicable pollutants that have emission
increases that will exceed the PSD significant emission rate due to a proposed project, a
significant impact analysis is performed to determine whether the project alone will result in
predicted impacts that will exceed the EPA significant impact levels at any off-plant property

areas in the vicinity of the plant.

Generally, if the project undergoing the modification also is within 150 to 200 kilometers of a
PSD Class I area, then a significant impact analysis is also performed for the PSD Class I area.
Currently, the National Park Service (NPS) has recommended significant impact levels for PSD
Class I areas. The recommended levels have not been promulgated as rules. EPA also has

proposed PSD Class I significant impact levels that have not been finalized as of this report.

If the project’s impacts are above the significant impact levels, then a more detailed air modeling
analysis that includes background sources is performed. Current FDEP policies stipulate that the
highest annual average and highest short-term (i.e., 24 hours or less) concentrations are to be
compared to the applicable significant impact levels. Based on the screening modeling analysis
results, additional modeling refinements with a denser receptor grid are performed, as necessary,
to obtain the maximum concentration. Modeling refinements are performed with a receptor grid

spacing of 100 meters (m) or less.

6.2 AAQS/PSD MODELING ANALYSIS APPROACH
6.2.1 GENERAL PROCEDURES

For each pollutant for which a significant impact is predicted, a full impact analysis is required.
This analysis must consider other nearby sources and background concentrations, and predict
concentration for comparison to ambient standards. In general, when 5 years of meteorological
data are used in the analysis, the highest annual and the highest, second-highest (HSH) short-term
concentrations are compared to the applicable AAQS and allowable PSD increments. The HSH

concentration is calculated for a receptor field by:
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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 air quality standards and allowable PSD increments, 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 proposed project, the modeling
approach was divided into screening and refined phases to reduce the computation time required
to perform the modeling analysis. For this study, the only difference between the two modeling
phases is the density of the receptor grid spacing employed when predicting concentrations.
Concentrations are predicted for the screening phase using a coarse receptor grid and a 5-year

meteorological data record.

If the original screening analysis indicates that the highest concentrations are occurring in a
selected area(s) of the grid, and if the area’s total coverage is too vast to directly apply a refined
receptor grid, then an additional screening grid(s) will be used over that area. The additional
screening grid(s) will employ a greater receptor density than the original screening grid, so

refinements can be performed if necessary.

Refinements of the maximum predicted concentrations are typically performed for the receptors of
the screening receptor grid at which the highest and/or HSH concentrations occurred over the
S-year period. Generally, if the maximum concentration from other years in the screening
analysis are within 10 percent of the overall maximum concentration, then those other
concentrations are refined as well. Typically, if the highest and HSH concentrations are in

different locations, concentrations in both areas are refined.

Modeling refinements are performed for short-term averaging times by using a denser receptor
grid, centered on the screening receptor at which the maximum concentration was predicted. The
angular spacing between radials is 2 degrees and the radial distance interval between receptors is
100 m. Annual modeling refinements employ an angular spacing between radials of 2 degrees
and a distance interval from 100 to 300 m, depending on the concentration gradient in the vicinity

of the screening receptor to be refined. If the maximum screening concentration is located on the
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plant property boundary, additional plant boundary receptors are input, spaced at a 2 degree
angular interval and centered on the screening receptor. The domain of the refinement grid will
extend to all adjacent screening receptors. The air dispersion model is then executed with the
refined grid for the entire year of meteorology during which the screening concentration occurred.
This approach is used to ensure that a valid HSH concentration is obtained. A more detailed
description of the model, along with the emission inventory, meteorological data, and screening

receptor grids are presented in the following sections.

6.2.2 MODEL SELECTION

The Industrial Source Complex Short-term (ISCST3, Version 96113) dispersion model (EPA,I
1996) was used to evaluate the pollutant impacts due to the proposed CT. This model is
maintained on the EPA’s Technical Transfer Network (TTN) bulletin board service. A listing of
ISCST3 model features in presented in Table 6-1. The ISCST3 model is applicable to sources
located in either flat or rolling terrain where terrain heights do not exceed stack heights. The
ISCST3 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).

In this analysis, the EPA regulatory default options were used to predict all maximum impacts.
The ISCST3 model can run in the rural or urban land use mode which affects stability dispersion
coefficients, wind speed profiles, and mixing heights. Land use can be characterized based on a
scheme recommended by EPA (Auer, 1978). If more than 50 percent land use within a 3-km
radius around a project is classified as industrial or commercial, or high-density residential, then
the urban option should be selected. Otherwise, the rural option is appropriate. Based on the
land-use within a 3-km radius of the City of Lakeland’s McIntosh Power Plant site, the rural

dispersion coefficients were used in the modeling analysis.

The ISCST3 model was used to provide maximum concentrations for the annual and 24-, 8-, 3-,
and 1-hour averaging times. A generic emission rate of 10 grams per second (g/s) was used as
emissions for the proposed source. Maximum pollutant-specific air impacts were determined by
multiplying the maximum pollutant-specific emission rate in pounds per hour {lb/hr) to the
maximum predicted generic impact divided by 79.365 Ib/hr (10 g/s). |
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6.2.3 METEOROLOGICAL DATA

Meteorological data used in the ISCST3 model to determine air quality impacts consisted of a
concurrent S-year period of hourly surface weather observations and twice-daily upper air
soundings from the National Weather Service (NWS) stations at Tampa International Airport and
Ruskin, respectively. The 5-year period of meteorological data was from 1987 through 1991.
The NWS station at Tampa International Airport, located approximately 59 km (37 miles) west of
the proposed plant site, was selected for use in the study because it is the closest primary weather

station to the study area that is representative of the plant site.

6.2.4 EMISSION INVENTORY

A summary of the Westinghouse 501G CT’s maximum emission rates for all criteria and selected
noncriteria pollutants air modeling analysis is presented in Table 6-2. A summary of the criteria
and noncriteria emission rates, physical stack and stack operating parameters for the proposed CT
are included in Appendix A for three operating loads: baseload, 75, and 50 percent. Emission
and stack operating parameters are presented for 30°F, 59°F, 90°F ambient temperatures. In an
effort to obtain the maximum air quality impacts for a range of possible operating conditions, the
air modeling analysis used a range of emission rates and stack parameter data to predict air
quality impacts for natural gas- and fuel oil-firing. For each fuel, four modeling scenarios were
considered. The proposed CT was mo&eled for baseload and 50-percent load conditions with two

ambient temperatures, 30°F and 90°F, for each load.
The proposed CT will have a stack height of 85 feet, and an inner stack diameter of 8.5 ft.

6.2.5 RECEPTOR LOCATIONS

For predicting maximum concentrations in the vicinity of the plant, a polar receptor grid
comprised of 648 grid receptors was used. These receptors included 36 receptors located on
radials extending out from the proposed CT stack location. Along each radial, receptors were
located at distances of 0.1, 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0, 7.0, 8.0,
9.0, 10.0 and 12.0 lun#_f'r;m the proposed CT stack location.

Modeling refinements were performed, as needed, by employing a polar receptor grid with a
maximum spacing of 100 m along each radial and an angular spacing between radials of 2

degrees.
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For predicting impacts at the Chassahowitzka National Wilderness Class I Area (CNWA),

13 discrete receptors located along the border of the PSD Class I area were used. A listing of
the Class I receptors-is presented in Table 6-3. Modeling refinements at the Chassahowitzka
NWA were not performed due to the distance of the Class I area from the CT plant site.

6.2.6 BUILDING DOWNWASH EFFECTS

The only significant structure in the vicinity of the proposed CT stack is the proposed turbine air
filter. This structure is proposed to be 42 ft high and will have horizontal dimensions of 64 ft by
43 fi. For the air modeling analysis, the height of this structure and the building diagonal were
entered into the ISCST3 model as the building height and width for each of 36 ten-degree wind

sectors.

6.3 AIR MODELING RESULTS FOR SIGNIFICANT IMPACT ANALYSIS

The modeling analysis results for the proposed CT alone in the vicinity of the plant are
summarized in Table 6-4. The maximum predicted PM, SO,, NO,, and CO impacts due to the
proposed CT are all well below the EPA Significant Impact Levels (SIL). Because the proposed

source will not have a significant impact upon the air quality in the vicinity of the plant site, more
detailed modeling analyses for determining compliance with the AAQS and PSD Class 11

increments are not required.

The maximum predicted concentrations due to the proposed CT alone at the CNWA are presented
in Table 6-5. The maximum predicted impacts are below both the proposed EPA PSD Class I
SIL for all applicable pollutants, and the recommended NPS SIL for PM, and NO,. For SQ, ,
the maximum impacts are equal to the 24-hour average NPS SIL, but below the annual and 3-
hour average SIL. Because all maximum predicted values are at or below the recommended NPS
SIL, a PSD Class I modeling analysis at the Chassahowitzka NWA is not required for any emitted
pollutant.

6.4 AIR TOXIC MODELING RESULTS

A summary of maximum air toxic impacts due to the proposed CT alone is presented in Table 6-
6. The emission rates presented in Table 6-6 are the maximum annual and short-term emission
rates for fuel oil firing and base load conditions. Maximum impacts are compared to the Florida

ARC for all emitted air toxics. For each averaging time, the ratio of the maximum predicted
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impact to the Florida ARC is presented for each compound. As shown in Table 6-6, the
maximum air toxic impacts are well below the Florida ARCs for all modeled air toxic

compounds.

6-6




9737594C

11/26/97
Table 6-1. Major Features of the ISCST3 Model
ISCST3 Model Features
. Polar or Cartesian coordinate systems for receptor locations
. Rural or one of three urban options which affect wind speed profile exponent, dispersion
rates, and mixing height calculations
* Plume rise due to momentum and buoyancy as a function of downwind distance for stack

emissions (Briggs, 1969, 1971, 1972, and 1975; Bowers, et al., 1979).

. Procedures suggested by Huber and Snyder (1976); Huber (1977); and Schulman and Scire
(1980) for evaluating building wake effects

. Procedures suggested by Briggs (1974) for evaluating stack-tip downwash
. Separation of multiple emission sources

. Consideration of the effects of gravitational settling and dry deposition on ambient
particulate concentrations

. Capability of simulating point, line, volume, area, and open pit sources

. Capability to calculate dry and wet deposition, including both gaseous and particulate
precipitation scavenging for wet deposition

. Variation of wind speed with height (wind speed-profile exponent law)
. Concentration estimates for 1-hour to annual average times

. Terrain-adjustment procedures for elevated terrain including a terrain truncation algorithm
for ISCST3; a built-in algorithm for predicting concentrations in complex terrain

. Consideration of time-dependent exponential decay of pollutants
. 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 including setting wind speeds less than 1 m/s to 1 m/s.

Note: ISCST3 = Industrial Source Complex Short-Term.
Source: EPA, 1995,

6-7




9737594C/6-2456. XLS
11/29/97

Table 6-2. Maximum Pollutant Emission Rates Estimated for City of Lakeland- Mcintosh Plant,
Westinghouse 501G Combustion Turbine Project

Maximum Emission Rates (lb/hr) for:

Base Load 50 % Load
Pollutant 90 °F 30°F 90 °F 30 °F
Natural Gas- Firing
PM (excludes H2504) 8.5 9.1 6.5 6.7
S02 6.37 7.21 388 433
NO2 220 249 241 287
co 190 222 1,086 1228
VOC 9 10 106 120
Arsenic Neg. Neg. Neg. Neg.
Beryllium Neg. Neg. Neg. Neg.
Florides Neg. Neg. Neg. Neg.
Mercury 0.00000167 0.00000189 0.00000102 0.00000114
Sulfuric Acid Mist 0.97 1.1 06 0.66
Euel Oil-Firi
PM (excludes H2S04) 894 95.8 135 140
S02 117.3 126.7 68.1 75.8
NO2 382 433 415 461
co 348 407 1,100 1244
vOC 22 26 180 203
Arsenic 0.00911 0.0103 0.00556 0.00619
Beryllium 0.000434  0.000492 0.000265  0.000295
Fluorides 0.0706 0.0801 0.0431 0.0479
Mercury 0.00217 0.00246 0.00132 0.00147
Sulfuric Acid Mist 17.11 19.4 10.43 11.61

Note: Sulfur content of fuel oil is assumed to be 0.05 percent.
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Table 6-3. Chassahowitzka Wilderness Area Receptors Used in the Modeling Analysis

UTM Coordinates

East (km) North (km)
340.3 3,165.7
340.3 3,167.7
340.3 3,169.8
340.7 3,171.9
342.0 3,174.0
343.0 3,176.2
3437 3,178.3
342 4 3,180.6
341.1 3,183.4
339.0 3,183.4
336.5 3,183.4
334.0 3,183.4
3315 3,183.4
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Table 6-4. Maximum Pollutant Concentrations Predicted for City of Lakeland- Mcintosh Plant,
Westinghouse 501G Combustion Turbine Project
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EPA PSD Class Il
Maximum Impact (ug/m?)- Natural gas-Firing (1) Maximum Impact (pg/m°)- Fuel oil-Firing (1) Significant

Averaging Base Load 50 % Load Base Load 50 % Load Impact Levels

Pollutant Time 90 °F 30°F 90 °F 30°F 90 °F 30°F 90 °F 30°F (ug/m?)

Specific Pollutant Impacts

PM Annual 0.0014 0.0013 0.0016 0.0016 0.0146  0.0146 0.0333 0.0333 1
24-Hour 0.0173 0.0178 0.0188 0.0188 0.191 0.191 0.398 0.400 5

sS02 Annual 0.0010 0.0010 0.0009 0.0010 0.019 0.019 0017 0.018 1
24-Hour 0.0129 0.0141 0.0113 0.0121 0.25 0.25 0.20 0.22 5
3-Hour 0.064 0.072 0.058 0.064 1.19 1.27 1.01 1.12 25

NC2 Annual 0.0350 0.0358 0.0581 0.0669 00625 0.0661 0.102 0.110 1

co 8-Hour 0.767 0.881 7.54 7.80 143 1.62 7.66 8.61 500
1-Hour 393 4.37 345 38.7 7.42 8.15 35.0 394 2000

Modeled Impacts

10 ofs Annual 0.01261 0.01141 0.01914 0.01849 0.01298 0.01211 0.01857 0.01886 NA
24-Hour 0.16121 0.15521 0.22992 0.22268 0.16939 0.15798 0.23392 0.22658 NA
8-Hour 03202 0.31479 0.55073 0.50423 0.32598 0.31635 0.55282 0.54914 NA
3-Hour 0.8014 0.79296 1.17365 1.16605 0.80513 0.79716 117801 117016 NA
1-Hour 164319 1.56325 252011 2.49957 1.69303 1.58934 252692 2.51492 NA

Note: Sulfur content of fuel oil is assumed to be 0.05 percent; for medeling purposes, oil assumed to be fired for entire year.

NA= not applicable

{1} Concentrations were predicted using the ISCST3 model for § years {1987-1991) of meteorological data from National Weather Service station in Tampa.
Poliutant concentrations were based on a modeled or generic concentration predicted using a modeled emission rate of 10 g/s.
Specific poliutant concentrations were estimated by multiplying the modeled concentration (at 10 g/s) by the ratio of the specific pollutant emission rate
to the modeled emission rate of 10 g/s.
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Table 6-5. Maximum Poliutant Concentrations Predicted at the Chassahowitzka National Wilderess Area, PSD Class | Area, for City of Lakeland- Mcintosh Plant,
Westinghouse 501G Combustion Turbine Project

Proposed EPA  Recommended

PSD Class | NPS Class |
Maximum Impact (ug/m?)- Natural gas-Firing (1) Maximum Impact {ug/m?)- Fuel oil-Firing (1) Significant Significant
Averaging Base Load 50 % Load Base Load 50 % Load Impact Levels Impact Levels
Pollutant Time 90 °F 30°F 90 °F 30°F 90 °F 30°F 90 °F 30°F {(vg/m*) {ug/m®)
Specific Pollutant impacts
PM Annual 0.0003  0.0003 0.0003 0.0003 0.0037 0.0038 0.0073 00074 02 0.08
24-Hour 0.0057 0.0058 0.0059  0.0059 0.0608  0.0822 0.125 0.126 0.3 027
502 Annual 0.0003 0.0003 0.0002  0.0002 0.0048  0.0050 0.0037 0Q.0040 0.1 0.03
24-Hour 0.0042 0.0046 00035 00038 0.080 0.082 0.063 0.068 02 007
3-Hour 00260 0.0283 00198 0.0217 0.49 0.51 0.35 0.38 1 0.48
NO2 Annual 0.0088 0.0095 00129 0.0150 0.0157 0.0170 0.0225 0.0243 0.1 0.03
Modeled Impacts
1049g/s Annual 0.00319 0.00304 0.00424 0.00414 0.00326 0.00311 0.0043 0.00419 NA NA
24-Hour 0.05284 0.05047 0.07242 0.07046 0.0541 0.05154 0.07347 0.07148 NA NA
8-Hour 0.17605 0.16824 0.22346 0.21885 0.17925 0.17179 0.22579 0.22115 NA NA
3-Hour 0.32408 0.31102 0.40449 0.39714 0.32975 0.31734 0.40846 0.40109 NA NA
1-Hour 0.55045 0.52473 07125 0.69727 0.56114 0.53659 0.72087 0.70555 NA NA

Note: Sulfur content of fuel oil is assumed to be 0.05 percent; for modeling purposes, oil assumed to be fired for entire year.
NA= not applicable

(1) Concentrations were predicted using the 1ISCST3 model for 5 years (1987-1991) of meteorological data from National Weather Service station in Tampa.
Pollutant concentrations were based on a modeled or generic concentration predicted using a modeled emission rate of 10 g/s.
Specific poliutant concentrations were estimated by multiplying the modeled concentration (at 10 g/s} by the ratio of the specific pollutant emission rate
to the modeled emission rate of 10 g/s.
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Table 6-6. Maxirnum Impacts of HAPs and Air Toxic Pollutants for the Proposed 501G Gas Turbine
Emission Rates (1) Maximum Predicted Concentrations (pg/im®) (2) Predicted Impact
Maximum  Annual 8-Hour 24-Hour Annual Impact / Florida ARC Complies With
“Florida Florida Florida Florida
Pollutant {lb/hr) {TPY) Impact ARC Impact ARC Impact ARC 8-Hour 24-Hour Annual ARC?
Antimony 8.62E-02 1.08E-02 3.42E-04 5 1.69E-04 1.2 3.54E-07 0.3 6.84E-05 140E-04 1.18E-06 Yes
Arsenic 1.03E-02 1.29E-03 4. 10E-05 0.1 2.02E-05 0.02 4.24E-08 0.00023 4.10E-04 1.01E-03 1.84E-04 Yes
Benzene 2.71E-03 3.39E-04 1.07E-05 30 5.30E-06 7 1.11E-08 0.12 358E-07 7.57E-07 9.26E-08 Yes
Beryllium 4.92E-04 6.15E-05 1.95E-06 0.02 9.62E-07 0.005 2.02E-09 0.00042 976E-05 1.92E-04 481E-06 Yes
Cadmium 3.20E-03 4.0D0E-04 1.27E-05 0.02 6.26E-06 0.005 1.31E-08 0.00056 6.35E-04 1.25E-03 234E-05 Yes
Chromium 9.85E-03 1.23E-03 391E-05 5 1.93E-05 1.2 4.04E-08 1000 7.81E-06 1.61E-05 4.04E-11 Yes
Chromium (+6} 9.85E-03 1.23E-03 3.91E-05 05 1.93E-05 01 4.04E-08 0.000083 7.81E-05 1.93E-04 487E-04 Yes
Cobalt 9.11E-02 1.14E02 3.61E-04 05 1.78E-04 0.4 3.74E-07 NA 7.23E-04 1.78E-03 NA  Yes
Fluorine (as fluorides) 8.01E-02 1.00E-02 3.18E-04 25 1.57E-04 6 3.29E-07 NA 1.27E-05 2.81E-05 NA  Yes
Formaldehyde 4.92E-02 6.15E-03 1.95E-04 a7 9.62E-05 0.9 2.02E-07 0.077 527E-05 1.07TE-04 262E-06 Yes
Manganese 3.20E-02 4.00E-03 1.27E-04 50 6.26E-05 12 1.31E07 0.05 254E-06 5.22E-06 2.63E-068 Yes
Mercury 2.46E-03 3.08E-04 9.76E-06 05 4.81E-06 0.1 1.01E-08 03 1.95E-05 4.81E-05 3.36E-08 Yes
Nickel 4 19E-01 5.23E-02 1.66E-03 10 8.19E-04 2.4 1.72E-06 0.0042 166E-04 341E-04 4.09E-04 Yes
Phosphorus 7.39E-01 9.23E-02 2.93E-03 1 1.44E-03 0.2 3.03€E-06 NA 2.93E-03 7.22E-03 NA  Yes
Selenium 4 92E-03 6.15E-04 1.95E-05 2 9.62E-06 0.5 2.02E-08 NA 9.76E-06 1.92E-05 NA  Yes
Toluene 2.44E-02 3.05E-03 9.67E-05 1880 4.77E-05 448 1.00E-07 400 5.14E-08 1.06E-07 250E-10 Yes
Note: Florida ARC= Florida Ambient Reference Concentrations
{1} Maximum short-term annual emission rates based on oil-firing at base load and 30 deg F; annual emission rates assumed hours per year of oil firing = 250

{2) Concentrations were predicted using the ISCST3 model for 5 years (1987-1931) of meteorological data from National Weather Service station in Tampa.

Highest predicted concentrations (pg/m*) for a generic emission rate of 10 g/s (79.365 Ib/hr) are :

Specific pollutant concentrations were estimated by multiplying the modeled concentration (at 10 g/s} by the ratio of the specific pollutant emission rate

8-hour average =
24-hour average =
Annhual average =

to the modeled emission rate of 10 g/s.

0.31479
0.15521
0.01141
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7.0 ADDITIONAL IMPACT ANALYSIS

7.1 IMPACTS DUE TO DIRECT GROWTH

The proposed project is being constructed to meet current electric demands. Additional growth as
a direct result of the additional electric power provided by the project is not expected. The
project will be constructed and operated with minimum labor and associated facilities and is not
expected to significantly affect growth in the area. As a result, air pollution impacts from

additional growth are not anticipated.

7.2 IMPACT ON SOILS, VEGETATION AND WILDLIFE

Because the proposed project’s impacts on the local and CNWA air quality are predicted to be
less than the significant impact levels for PSD Class II areas and less than the proposed EPA and
recommended NPS significant impact levels for PSD Class I areas, the project’s impacts on soils,

vegetation, and wildlife are also not expected to be significant.

7.3 IMPACTS UPON VISIBILITY

A Level 1 visibility screening analysis was conducted at the CWNA following the procedures
outlined in "Workbook for Estimating Visibility Impairment” (EPA, 1980). The CNWR is
located approximately 91 km northwest of the proposed plant site. The Level I screening
analysis is designed to provide a conservative estimate (i.e., impacts higher than expected) of
plume visual impacts. The EPA model, VISCREEN, was used for this analysis. PM10 and NO,
emissions used for the analysis were based upon the maximum emissions available from fuel oil

firing (see Table 6-2).

Model input and output results are presented in Table 7-1. As indicated, the maximum visual
impacts caused by the proposed CT will not exceed the screening criteria inside or outside the
PSD Class I area. Therefore, the project will not have a significant impact upon visibility of the
CWNA,

7.4 REGIONAL HAZE ANALYSIS

7.4.1 GENERAL

A regional haze analysis was conducted to determine if the proposed CT would cause a
perceptible degradation in visibility at the CNWR. Visibility is an Air Quality Related Value
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(AQRV) at the CNWR. The visibility of an area is generally characterized by either its visual
range, V, (i.e., the greatest distance that a dark object can be seen) or its extinction coefficient,
b.. (i.e., the attenuation of light over a distance due to particle scattering and/or gaseous
absorption). The visual range and extinction coefficient are related to one another by the

following equation:

b, = 3.912/V, (km") (1)

The NPS in coordination with the Fish and Wildlife Service (FWS) uses the Deciview index
(NPS, 1992), d,, to describe an area’s change in extinction coefficient. The deciview is defined

as.

d, = 10In (6,,/001) (2

where In represents the natural logarithm of the quantity in parentheses. A change in an area’s
deciview (NPS, 1995), d,, of 1 corresponds to an approximate 10 percent changed in extinction,

which is considered as a noticeable change in regional haze. The deciview change is defined by:

d, = 10In (1 + by /Bsw) ()

where b,,,, and b,; represent the extinction coefficients due to the source (i.e., the proposed
project) and for the CNWR background visual range, respectively. Based on recent
communications with the NPS, the background visual range for the CNWR is 65 km based on air
monitoring data (USFWS, 1995).

7.4.2 CALCULATION OF SOURCE EXTINCTION

The source extinction due to the proposed CT is calculated according to interim recommendations
that are provided in the Interagency Workgroup on Air Quality Modeling ({IWAQM) Phase I
Report, Appendix B. The report states that the primary sources of regional visibility degradation
are mostly fine particles with diameters of 2.5 m, ammonium bi-sulfate [{(NH,),SO,] and
ammonium nitrate (NH,NO,). The procedures for determining the ambient concentration levels of

these compounds due to the proposed project are to:
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Obtain the maximum hourly sulfur dioxide (SO,), nitrogen oxides {NO,), and sulfuric
acid (H,SO,) mist impacts due to the proposed project from air quality dispersion
models such as the ISCST3 or the MESOPUFF II model. For the present analysis,
the maximum impacts were provided from the ISCST3 model, a steady state model
that was used for the modeling analysis for the PSD increments. Based on verbal
communications with Bud Rolofson of the NPS (Golder, 1995), the NPS had changed
it’s policy of using the hourly maximum impacts to using the highest 24-hour impacts
for these pollutants. The maximum 24-hour average impacts are based on the highest
predicted concentrations from the ISCST3 model for the 5-year period, 1987 to 1991.
The maximum 24-hour average impacts at the CNWR due to the proposed CT only
are 0.086, 0.41, and 0.017 ug/m® for SO,, NO,, and H,SO, mist, respectively.

Assume a 100 percent conversion of SO, to SO, and NO, to NQ,. Multiplicative
factors for this conversion are presented in IWAQM Inset 1, as 1.5 and 1.35,
respectively, which are based on the ratios of the molecular weights of the
compounds. Based on further discussions with the NPS, a 3 percent per hour
conversion rate for SO, to SO, was used instead of assuming a 100 percent conversion
for SO, to SO,. Table 7-2 shows the hourly conversion of SQ to SQ for a maximum
24-hour average SO, concentration of 0.0.086 ug/m*. For the worst-case 24-hour

period, a 24-hour cumulative SO, concentration was calculated to be 0.0446 ug/m’.

Calculate maximum concentrations of ammonium sulfate and ammonium nitrate from

multiplicative factors 1.375 and 1.29, respectively, from IWAQM, Appendix B.

Obtain hourly values of relative humidity (RH). The maximum predicted 24-hour
average impacts from the ISCST3 model occurred on December 28, 1989 from the
Tampa National Weather Service Station Hourly surface observations for this day
indicate an average RH of approximately 78 percent (80 percent was used in the
analysis).

Calculate the extinction coefficients of ammonium sulfate, ammonium nitrate, and
primary fine particulate. The extinction coefficients for each compound are defined
by:

b... = 0.003 (comp) f(RH)
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where (comp) represents the ambient concentration of the compound in question, and
f(RH}) is the relative humidity factor. From Figure B-1 in Appendix B, a RH of

80 percent corresponds to a RH factor of 3.5. For H,S0, mist (as fine particulate
matter), a RH factor of unity (i.e., 1.0} was used per IWAQM recommendations.
The total source extinction coefficient value is equal to the sum of the calculated

extinction coefficients for each compound.

A summary of the calculations are provided in Table 7-3. The total source extinction coefficient
due to the proposed project was determined to be 0.0061. From equation (3) above, the total
deciview change due to the proposed project when firing fuel oil is 0.97. It should be noted that
fuel oil is the backup fuel for the project. When firing natural gas, which is proposed as the
primary fuel, visibility and regional haze impacts are expected to be much lower than those
presented for fuel oil-firing.

Based on this analysis, the proposed project will result in less that a 10 percent decrease in

visibility to the clearest days observed at the CNWR. Therefore, no adverse impacts upon
regional haze is expected to occur due to the proposed CT.
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Table 7-1. Visual Effects Screening Analysis for Source: City of Lakeland W501G CT Class I
Area: Chassahowitzka NWA

Input Emiss
Particula
NOx (as
Primary
Soot
Primary

**+¥  Level-1 Screening ***

ions for:
tes
NO2)
NO2

S04

140.00 LB /HR
461.00 LB /HR

.00 LB /HR
.00 LB /HR

11.60 LB /HR

*+** Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone: .04 ppm
Background Visual Range: 65.00 km
Source-Observer Distance: 91.00 km
Min. Source-Class I Distance: 91.00 km
Max. Source-Class I Distance: 109.00 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 91.0 84 2.00 1.380 ]0.05 0.009
SKY 140 84 91.0 84 2.00 0.507 {0.05 0.015
TERRAIN | 10 84 91.0 84 2.00 0.682 [ 0.05 0.008
TERRAIN | 140 84 91.0 84 2.00 0.145 [0.05 0.006
Maximum Visual Impacts OUTSIDE Class 1 Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast
Backgrnd Theta Azi Distance | Alpha | Crit Plume { Crit Plume
SKY 10 40 75.0 129 2.00 1.567 |0.05 0.011
SKY 140 40 75.0 129 2.00 0.494 |0.05 -0.018
TERRAIN | 10 40 75.0 129 2.00 0.883 0.05 0.011
TERRAIN | 140 40 75.0 129 2.00 0.210 ]0.05 0.008
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Table 7-2. Estimated Change in Deciview Due to the City of Lakeland-
McIntosh Plant, Proposed Westinghouse 501G Combustion Turbine,
Fuel-oil Firing at Baseload Conditions and 30 oF Temperature

Pollutant Value Reference

Maximum Emission Rates (Jb/hr)

SO2 : 126.70
NOx 433.00
H2 S04 19.40

Highest Predicted 24-Hour Concentrations (ug/m?3)

SO2 0.082 : ¢}
NOx 0.281 )
H2 SO4 0.0130 (1)
S04 0.0638 )
NO3 0.3794 3
(NH4)2 SO4 0.0877 4
NH4 NO3 0.4894 (5)
Average RH (percent) 80 (6)
RH factor, f(RH) 3.5 N
Extinction Coefficients (km ')

Background: (bextb) 0.0602 ®
Source: (bexts)

(NH4)2 SO4 0.0009 9
NH4 NO3 0.0051 {9)
H2 SO4 0.000039 (10)
Total (bexts) 0.0061

Deciview Change
total delta dv = 0.9652 (11)

(1) Highest predicted concentration due CT firing oil using the ISCST3 model
with a 5-year meteorological data record from Tampa for 1987-91

(2) SO4 concentrations based on 3 percent per hour
conversion rate from SO2

(3) NO3 = NOx * 1.35 from IWAQM Inset No. 1

(4) (NH4)2 SO4 = SO4 times 1.375 from IWAQM Appendix B

(5) NH4 NO3 = NO3 times 1.29 from IWAQM Appendix B

(6) Based on meteorological data collected at the National Weather Service
station in Tampa.

(7) From IWAQM Figure B-1.

(8) bextb = 3.912 / 65 where background visual range is 65 km.

(9) values= 0.003 * compound * f(RH) from IWAQM Appendix B

(10) H2 SO4 = 0.003 * compound. f(RH) set = 1 for fine PM

(11) Delta DV = 10 * In (1 + bexts/bextb)
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Table 7-3. Hourly Conversion Rate of 24-hour Average SO, Concentration to SO, Concentration
at the Chassahowitzka National Wilderness Refuge due SO, Emissions from the
Proposed Westinghouse 501G Combustion Trurbine, City of Lakeland, McIntosh Plant

Maximum Predicted Concentration (pg/m?)

Hour 50, 50,

1 0.0820 0.0037

2 0.0795 0.0036

3 0.0772 0.0035

4 0.0748 0.0034

5 0.0726 0.0033

6 0.0704 0.0032

7 0.0683 0.0031

8 0.0663 0.0030

9 0.0643 0.0029

10 0.0623 0.0028

11 0.0605 0.0027
12 0.0587 0.0026

13 0.0569 0.0026

14 0.0552 0.0025

15 0.0535 0.0024

16 0.0519 0.0023

17 0.0504 0.0023

18 0.0489 0.0022

19 0.0474 0.0021
20 0.0460 0.0021

21 0.0446 0.0020
22 0.0433 0.0019
23 0.0420 0.0019
24 0.0407 0.0018
Total 0.0638

(1) Assumes hourly conversion rate of 0.03 per hour (3%)
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Table A-1. Design Information and Stack Parameters for City of Lakeland- Mcintosh Plant
Westinghouse 501G Project, Dry Low NOx Combustor, Natural Gas, Base Load

Base Load for Temperature

Parameter 90 °F 59 °F 30°F
Combustion Turbine Performance
Net power output (MW) (based on LHY) 223.68 249.09 264.38
Net heat rate (BtwkWh, LHV) 9,005 8,725 8,620
{BtwkWh, HHV) 9,995 9,685 9,565
Heat input (MMBtumr, LHV) 2,014 2,174 2,279
{MMBtuwhr, HHV) 2,235 2,412 2529
Fuel heating value (Btulb, LHV) 20,904 20,904 20,804
{Btulb, HHV) 23,194 23,194 23,194
CT Exhaust Flow
Mass Flow (Ib/hr) 4,166,368 4,518,595 4,725,245
Temperature (*F) 1,128 1,095 1,080
Moisture (% Vol.) 15.35 12.44 11.38
Oxygen (% Vol.) 10.66 11.23 1.4
Molecular Weight 2765 2797 2809
Fuel Usage
Fuel usage (Ib/Mr)= Heat Input (MMBtwhr) x 1,000,000 BtwMMB1u (Fuel Heat Content, Btulb (LHV))
Heat Input (MMBtuwhr, LHV) 2,014 2174 2,279
Heat content (Btulb, LHV) 20,904 20,904 20,904
Fuel usage (Ib/hr)- calculated 96,345 103,999 108,022
({ib/hr)- provided 96,360 103,980 109,040
Stack and Exit Gas Conditions
Stack height (ft) 85 85 85
Diameter {ft) 28 28 28
Volume Flow (acfm)= [(Mass Flow (Ib/hr) x 1,545 x (Temp. {*F)+ 460°F}] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ib/hr) 4,166,368 4,518,595 4,725,245
Temperature (°F) 1,128 1,085 1,080
Molecular weight 27.65 27.97 28.09
Volume flow (acfm)- calculated 2911,153 3.055,750 3,151,297
(R3/s)- calculated 48,519 50,929 52522
(R¥/s})- provided 48 530 50,940 52,550
Velocity (t/sec)= Volume flow (acfm) / [((diameter)? /4) x 3.14159] / 60 sec/min
Volume flow (acfm) 2911153 3,055,750 3,151,297
Diameter (R) 28 28 28
Velocity (f/sec)- calculated 78.8 B2.7 853
(R/sec)- provided 78.8 82.7 85.3

Note: Universal gas constant= 1,545 fi-lb{force)/R; atmospheric pressure= 2,116.8 Ib(force)/ft*

Source: Westinghouse, 1997.
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Base Load for Temperature

Oplional Annual Operaling Hours

Parameter 90 °F 59°F 30 °F 59 °F 59°F
Hours of Operatien 7008 7008 7008 6758 5758
Particulate (Ivhry= Emission rate (Ib'hr) from manulaciurer
Basis (exciudes H; SO}, IbMr 85 88 9.1
Emission rate (Ib/hr)- provided 85 - %) 9.1 8.8 88
(TPY) 298 ek 318 29.7 253
Sulfur Dioxide (lb/hr)= Natural gas {ct/hr) x sulfur content(gr/100 cf) x 1 1b/7000 gr x {Ib SO, /ib §) /100
Fuel density (bt 0.0432 0.0432 0.0432
Fuel usa (cthr) 2,230,213 2,407,290 2,523,662
Sulfur content (grains/ 100 cf} 1 1 1
b 50, Ab S (64/32) 2 2 2
Emission rate (Ib/hr)- calculated 6.4 6.9 7.2 69 69
2.3 241 253 232 19.8
Nitrogen Oxides (lb/hry= NOx(ppm) x {{20.9 x (1 - Moisture(%)/100)] - Oxygen(%)} x 2116.8 x Volume flow (acfm) x
48 (mole. wgt NOx) x 80 minvhr / [1545 x (CT temp.(*F) + 460°F) x 5.8 x 1,000,000 (adj. for ppm}]
Basis, ppmvd @15% O, 25 25 25
Moisture (%) 15.35 12.44 11.38
Oxygen (%) 10.66 11.23 114
Voluma Flow (acfm) 2,911,153 3,055,750 3,151,297
Temperature (°F} 1,128 1,095 1,080
Emission rate (Ib/hr)- calculated 206.6 2228 2335
(TPY)- vendor 7709 830.4 8725 800.8 682.3
{Ib/hr)- vendor 220 237 249 237.0 2370
Carbon Monoxide (Ibhry= CO(ppm) x [1 - Moisture{%)/100] x 2116.8 ibM2 x Volume flow (acfm) x
28 (mole. wgt CO) x 63 min/hr / {1545 x (CT temp.{"F) + 460°F) x 1,000,000 {adj. for pprm))
Basis, ppmvd 50 50 50
Moistura (%) 15.35 12.44 11.38
Voluma Flow (acfm) 2,911,153 3,055,750 3,151,297
Temperaturs (*F) 1,128 1,095 1,080
Emission rate (Ib/hr)- calculated 1786 198.0 208.7
{TPY)- vendor 665.8 7393 7779 7130 6075
(b/hr)- vendor 190 21 222 2110 211.0
VOCs {Itvhr)y= VOC(ppm} x [t - Moisture(%)/100] x 2116.8 1bM2 x Volume flow (acfm) x
16 {mole. wgt as methane) x 60 minfhr / [1545 x (CT tlemp.("F) + 460°F) x 1,000,000 {adj. for ppm)]
Basis, pprivd 4 4 4
Moisture (%) 15.35 12.44 1138
Volume Flow (acfm) 2,911,153 3,055,750 3,151,297
Temperature (°F) 1,128 1,095 1,080
Emission rate {Ib/hi)- calculated 8.2 9.1 9.5
(TPY)- vendor 315 350 35.0 338 28.8
{Ib/hr)- vendor 9 10 10 10.0 10.0
Lead (b/hr)= NA
Emission Rale Basis NA NA NA NA NA,
Emission rate (jb/hr} NA NA NA NA NA
{apPY) NA NA NA NA NA

Nole: ppmvd= paris per million, volume dry; O2= oxygen.

Source: Weslinghouse, 1997; EPA, 1996



COLAKEMA XLS
1128/97

Table A-3. Maximum Emissions for Other Regulated PSD Pollutants for City of Lakeland- Mcintosh Plant
Waslinghcuse 501G Project, Dry Low NOx Combustor, Natural Gas, Base Load

Base Load for Temperature Optional Annual Operating Hours
Parameler 90 *F 59 °F 30°F 59 °F 59 °F
Hours of Operation 7,008 7.008 7,008 6,758 5.758
Arsenic (b/hr) = Basis (I0/10'2 Biu) x Heat input (MMB{uhr) / 1,000,000 MMBIw/10™ Btu
Basis, Ib/10' Bty 0 0 o
Heat Input Rate (MMBtu/hr) 2,235 2.412 2,529
Emission Rate (Ib/hr) ] 0 ) ) 0
(TPY) ] 0 0 0 ]
Barmyllium (Ib/hr) = Basis (Ib/10'? Btu) x Heat Input (MMBtur) / 1,000,000 MMBtu/ 10" Blu
Basls, Ib/10'? Btu 0 0 o
Heat Input Rate (MMBtu/hr) 2,235 2,412 2529
Emission Rate (Ib/hr) 0 0 ) o 0
(TPY) ] 0 o 0 0
Fluoride (Ib/hr) = Basis (bV10'? Btu) x Heat Input (MMBtu/hr) / 1,000,000 MMBtu/10' Blu
Basis, Ib/10' Bl o o ()
Heal Input Rate (MMBtwhr) 2,235 2412 2529
Emission Rate (b/hr) 0 o o 0 0
TP ] o 0 o o
Mercury (Ib/hr) = Basis (Ib/10"2 Biu) x Heat input (MMBu/hr) / 1,000,000 MMBw/10™ Btu
Basis, Iv10'? Biu 0.000748 0.000748 0.000748
Heat Input Rate (MMBiwhr) 2,235 2,412 2,529
Emission Rate (b/hr) 1.67E-06 1.80E-06 1.89E-06 1.80E-06 1.80E-06
TP 5.86E-06 6.32E-D6 6.63E-06 6.10E-06 5.19€-06
Sulfuric Acid Mist = Fuel Use (Ib/hr) x sulfur (S} content (fraction) x conversion of S 1o H,80, (%)
x MW Hy$O, MW § (98/32)
Fuel Usage (Ib/hr) 965,360 103,990 109,040
Suliur Content (%} 3.30E-03 3.30€-03 3.30£-03
Ib Ha50, b S (98/732) 3.0625 3.0626 3.0625
Conversion lo HyS50, (%) 10 10 10
Emission Rate (Ib/hr) 0.97 1.05 1.10 1.05 1.05
(TPY) 3.41 368 386 355 3.03

Sources: EPA, 1581; Westinghouse, 1994.



Tabtde A-4. Maximum Emissions for Hazardous Air Pollutants for Crty of Laketand- Mcintosh Plant
Westinghouss 501G Project, Dry Low NOx Combustor, Natural Gas, Base Load

Base Load for Temperature

Optional Annual Operating Hours

Paramatar 90 'F 59 °F 30 °F 89 F 59 °F
Hours of Operation 7.008 7,008 7,008 8758 5758
Antimony (vhr) = Basis (110" Btu) x Heat Input (MMBtwhi} / 1,000,000 MMBtu/ 10" Btu
Basis, 10" Bt 0 0 0
Haat Input Rats (MMBtuhr) 2235 2,412 2529
Emission Rale (Ib/hr) 1} ] 0 0.00E+00 0.00E+00
aPY o ] ] 0.00E+00 0.00E+00
Benzens (1) = Basis (110" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtu/10" Btu
Basis, 510" B 08 o8 o8
Heat laput Rats (MMBtuhr) 2,235 2412 252
Emission Rats (ibhr) 1.78E03 1.93E-03 202E-03 1.93E03 193603
(TPY) 827ED3 8.76E-03 7.09E.03 6.52€6.03 5 56E-03
Cadmium (i) = Basis (/10" Btu) x Haat Input (MMBtuhr) / 1,000,000 MMBtu/10"? Btu
Basls, 1b10" B ] 0 0
Hest input Rate (MMEBtuhr) 2235 2,412 2520
Emission Rate (IbMhr) ] o 0 0.00E+00 0.00E+00
TPY) ] 0 0 0 QOE+00 0.00E+00
Chromium (b = Basis (Ib/10" Btu) x Heat Input (MMBtuwhi) / 1,000,000 MMBu/10" Biu
Basis, Ib/10" Bt 0 0 o
Haat Input Rate (MMBtuhr) 2,235 2412 2528
Emission Rate (Ib/he) 0 0 o 0.00E+00 0.00E+00
TPY) 0 0 [+ 0.00E+00 0 00E+00
Formaldehyde (M) = Basis (510" Btu) x Haat input (MMBEWN) £ 1,000,000 MMBtW10™ Bty
Bawis, IH0" Bty ’ 34 3 7
Heat Input Rate (MMBtuhr) 2235 2,412 2529
Eminsion Rate {Ibhn 7.60E-02 820E-02 8 60E-02 8.20E-02 8.20E-02
TPY) 2.66E-01 2.87E-01 3I01E-01 2.77E-01 2.36E-01
Cobalt (fbhi) = Basis (5/10'? Bru) x Heat Input (MMBtwhr} / 1,000,000 MMBIW10' Btu
Basis, 110" Btu o 0 0
Hest Input Rate (MMBtumnr) 2,235 2412 2520
Emission Rate (b o 0 0 0.00E+00 C.00E+DC
(TPY} 0 ] 0 O00E+00 0 00E+00
Manganess (I = Basis (Ib/10'? Btu) x Heat Input (MMBtu/hr) £ 1,000,000 MMBr/10" Btu
Basis, /10" Btu o 0 0
Heat input Rate (MMBu/hr) 2,235 2,412 2,529
Emission Rats (Ib/hr) 0 0 0 0.00E+00 000E+D0
[1a4] 0 ] 0 0.00E+00 O.00E+O0
Nickel (Io/hr) = Basis (10" Btu) x Heat Input (MMEtuM) 7 1,000,000 MMBtW10" Btu
Basis, 160" B 0 0 ]
Heat Input Rate (MMBtuhr) 2235 2412 2529
Emission Rate (br) 0 0 0 0.00E+00 0.00E+00
Uzl 0 ] 0 0.00E+Q0 0 00E+00
Phosphorous (th/hr) = Basis (t6/10" Btu) x Heat Input (MMBtwhi) £ 1,000,000 MMBtur10" Btu
Basis, (/10" B 0 ] 0
Heat Input Rate (MMBtuhr) 2,235 2412 2529
Emission Rate (thr) 0 0 ] 0.00E+00 000E+00
(U] 0 0 0 0.00E+00 0 D0E+00
Selinium (Ib/Mr) = Basis (1b/10" Btu) x Heat Input (MMBtwhr} / 1,000,000 MMB10"Y Btu
Basis, 10" Bty 1} 0 0
Heat Input Rate (MMBtuhr) 2235 2,412 2529
Emission Rate fbmr) 0 0 0 0.00E+00 0 DOE+00
(TPY) o 0 0 0.00E+00 0.00E+00
Toluene (Ibvhr) = Basis (W10 Btu) x Heat input (MMBtuhr} 7 1,000,000 MMBtu/10" Bty
Basis, 1b/10' Btu 10 10 10
Heat Input Rate (MMEtw/hr) 2,235 2412 2520
Emission Rate (tb/hr} 2.24E02 241EQ2 2 63E-02 241E-02 2 41E-02
TPY) 7.83E02 8 45E-02 8 BEE-02 815602 6 94E.02

Sources: EPA, 1996 (AP-42 Table 3.1-4)
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Table A-5. Design Information and Stack Parameters for City of Lakeland- Mcintosh Project
Westinghouse 501G, Dry Low NOx Combustor, Natural Gas, 50 Percent Load

Base Load for Temperature
Parameter 90 °F 59 °F 30°F

Combustion Turbine Performance

Net power output (MW) (based on LHV) 110.89 123.77 131.47
Net hoat rate (Btu/kWh, LHV) 11,090 10,620 10,400
(Btw/kWh, HHV) 12,305 11,765 11,540
Heat Input (MMBtuhr, LHV) 1,231 1,315 1,367
(MMBtuhr, HHV) 1,366 1,459 1,517
Fuael haating value (Btu/lb, LHV) 20,904 20,904 20,904
(Btwib, HHV) 23,194 23,194 23,194
CT Exhaust Flow
Mass Flow (Ib/hr) 3,322,052 3,522,381 3,646,193
Temperature (*F) 984 960 944
Moisture (% Vol.) 12.68 968 8.61
Oxygen (% Vol.) 12.84 13.37 13.54
Molecular Weight ’ 27.86 28.19 28.31
Fuel Usage
Fuel usage (Ib/hn= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBIu (Fuel Heat Content, Btu/lb (LHV))
Hsat input (MMBtu/hr, LHV) 1,23 1,315 1,367
Heat content (Stwlb, LHV) 20,904 20,904 20,904
Fuel usage (ib/hr)- calculated 58,888 62,907 65,394
(Ib/hir)- provided 58,880 62,890 65,410
Stack and Exit Gas Conditions
Stack haight () 85 85 85
Diameter (ft} 28 28 28
Volume Flow (acfm)= [(Mass Flow {Ib/hr) x 1,545 x (Temp. (*F)+ 460°F)] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ib/hr) 3,322,052 3,522,351 3,646,193
Temperature ("F) 984 960 944
Molecular weight 27.86 2819 283
Volume flow (acfm)- calculated 2,094,759 2,158,484 2,199,524
(M3/s)- calculated 34,913 35,975 36,659
{¥'s)- provided 34,925 35,987 36,673
Velocity (N/sec)= Volume fiow {acfm) / [((diameter)? /4) x 3.14153] / 60 sec/min
Volume flow (acfm) 2,084,759 2,158,484 2,199,524
Diameter () 28 28 28
Velocity (f/sec)- calculated 567 58.4 58.5
(R/sec)- provided 56.7 58.4 59.6

Note; Universaf gas constant= 1,545 ft-Ib(force)/*R; atmospheric pressure= 2,116.8 ib{force)/ft’

Source: Westinghouse, 1997.



Table A-6. Maximum Emissions for Crileria Pollutants for City of Lakeland- Mcintosh Project
Woestinghouse 501G, Dry Low NOx Combustor, Natural Gas, 50 Percent Load

Base Load for Temperalure
Parameler 90 °F 59 °F 30 °F

Hours of Operation 1,000 1,000 1,000

Particulate {Ibvhri= Emission rate (ib/hr} from manufaciurer

Basis (excludes H; SO, ). Ib/hr 6.5 66 6.7
Emission rate (b/hr)- provided 6.5 €6 6.7
(TPY) 33 33 34

Sulfur Dioxide (itvhr)= Natural gas (cf/hr) x sulfur content(gr/100 cf) x 1 {b/7000 gr x (Ib SO21b 5) /100

Fuel density (Ib/Mt3) 0.0432 0.0432 0.0432
Fuel use (c/hr) 1,363,154 1,456,172 1,513,754
Sulfur conteat (grains/ 100 cf) 1 1 1
Ib SO b S (64/32) 2 2 2
Emission rate (Ib/hr)- calculated 39 4.2 4.3

(TPY) 19 21 22

Nitrogen Oxides (Ib/he)= NOx{ppm} x {[20.9 x {1 - Moisture(%}/100)] - Oxygen(%)} x 2116.6 x Volume flow (acfm}) x
46 (mola. wgt NOx) x 60 min/hr / [1545 x (CT temp.(*F) + 460°F) % 5.9 x 1,000,000 {ad]. for ppm)]

Basis, ppmvd §15% O; 45 45 45
Moisture (%) 12,68 9.68 8.61
Oxygen (%) 12.84 13.37 13.54
Volume Flow (acfm) 2,094,759 2,158,484 2,189,524
Temperature {*F) 984 960 944
Emission rala (ib/hr)- calculated 226.3 2414 251.2

(TPY)- vendor 1205 1285 1435

(tb/hr)- vendor 241 257 287

Carbon Monoxide (Ib/hr= CO(ppm) x [1 - Moisture(%)/100] x 2116.8 Ib/M12 x Volume flow (asim) x
28 (mole. wgt CO) x 80 minvhr / [1545 x (CT temp.(*F) + 460°F) x 1,000,000 {adj. for ppm)]

Basis, ppmvd 350 350 350
Moisture (%) 12.68 9.68 8.61
Volume Flow (acim) 2,094,759 2,158,484 2,199,524
Temperalure (*F) 984 960 944
Emission rate (Ib/hr)- calculaled 1,020 1,106 1,152

(TPY)- vendor 543 £89 g14

(ib/hr)- vendor 1086 177 1228

VOCs (Ivhe)= VOC{ppm) x [1 - Moislure(%)/100] x 2116.8 IbM2 x Volume flow {acfm) x
16 (mole, wgt as methana) x 60 min/hr / [1545 x (CT temp.("F) + 460"F} x 1,000,000 (adj. for ppm})]

Basis, ppmvd 60 60 60
Moisture (%) 12.68 9.68 8.61
Volume Flow {acim) 2,094,759 2,158,484 2.199,524
- Temperature (*F) 984 960 944
Emission rate (Ib/hr)- calcutated 100.0 108.3 1130
(TPY)- vendor 53.0 575 €0.0
(b/hr)- vendor 108 115 120

Lead (Ib/hr)= NA
Emission Rate Basis NA NA NA
Emission rate {Ib/hr) NA NA NA
(TPY) NA NA NA

Nole: ppmvd= parts per million, volume dry; O2= oxygen.

Sources; Westinghouse, 1997; EPA, 1956
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Table A-7. Maximum Emissions for Other Regulated PSD Pollutants for City of Lakeland- Mciniosh Plant
Waestinghouse 501G, Dry Low NOx Combustor, Natural Gas, S0 Percenl Load

Base Load for Temperature

Parameter 90 °F 59 *F 30°F
Hours of Cperation 1,000 1,000 1,000
Arsanic (Ib/r) = Basis (b/10'? Btu) x Heal input (MMBtWhr) / 1,000,000 MMBIwW10™ Blu
Basis, /10" Biu 0 o 0
Heat Input Rate (MMBiuhr) 1,366 1,459 1517
Emission Rate (Io/hr) 0 0 o
(TPY) 0 0 0
Borrylium (ibvhe) = Basis (1b/10'? Btu) x Heat Input (MMB(whr) / 1,000,000 MMB(ur10™ Blu
Basis, ib/10'? Btu 0 0 0
Heat Input Rale (MMBtwhr) 1,366 1,459 1517
Emission Rate (Ib/hr) [+] [¢] 4]
(TPY) o 0 o
Fluoride (Ibvhr) = Basis {1b/10" Btu) x Heat Input (MMBiuhr) / 1,000,000 MMB1u/10'? Bl
Basis, /10" Blu 0 0 0
Heal Input Rate (MMBluwhr) 1,366 1,459 1517
Emission Rate (Ib/Mhr) 0 0 0
TPY) 0 0 0
Mercury (Ib/he) = Basis (1b/10'2 Biu) x Heat input (MMBiwhr) / 1,000,000 MMBIW10'? Bl
Basis, I/10'? B 0.000748 0.000748 0.000748
Heal lnput Rale (MMBIWh) 1,366 1,459 1,517
Emission Rale (b/hr) 102177606 1.09133E-06 1.13472E-06
aPY 5.10884E-07 5.45666E-07 5.67358E-07

Suluric Acid Mist = Fual Uss (Ib/hr) x sulfur (S) conlent {fraction) x conversion of S to H;S0, (%)
x MW H S0, MW S (98/32)

Fuel Usage (Ivhr) 58,880 62,850 65,410
Sulfur Content (%) 3.30E-03 3.30E-03 3.30E-03
Ib H;SO, b S (98/32) 3.0625 30625 3.0625
Convarsion lo H;50, (%) 10 10 10
Emission Rate (Ib/hr) 0.60 064 0.66

{TPY) 0.30 0.32 0.33

Sources: EPA, 1981; Westinghouse, 1994,



Tabls A-8, Maximum Emissions for Hazardous Air Pollutants for City of Lakeland- Mcintesh Plant
Westinghouse 501G, Dry Low NOx Combustor, Natural Gas, 50 Percent Load

Base Load for Temperature

Parameter 90 °F 58 'F 30°F
Hours of Operation 1,000 1,000 1,000
Antimony (Ibhr) = Basis (Ib/10" Btu) x Heat Input (MMBtuM) £ 1,000,000 MMBtu/10" Bty
Basis, WHO' Bt ] 1} 0
Heat Input Rate (MMBtuwhr} 1,366 1,459 1517
Emission Rate (bMr) ] 0 0
TPY) i} 0 0
Benzene () = Basis (/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBt/10' Btu
Basiz, 16107 Bty ['X:) 08 08
Hest input Rate (MMBtuhr) 1,368 1,450 1,517
Emizssion Rate (I/hr) 00010828 00011672 00012136
) 00005484  0.0005838  0.0006068
Cadmium (Ibhr) = Basis (/10" Btu) x Heat Input (MMBtuhr) /1,000,000 MMBtu/10™ Bty
Basis, 1bM0" Bl 4} 0 o
Heat Input Rate (MMBtuhr) 1,368 1,459 1517
Emission Rats (/hr) [V 0 s
mY) ¥ 0 o
Cheomium (i) = Basis (I6/10" Btu) x Heat input (MMBtuhi) / 1,000,000 MMEBtW/10™ Bty
Basis, 10" B 0 0 ¢
Heat input Rate (MMBtwhr) 1,366 1458 1.517
Emission Rate (Ib/hr} 0 ] o
TPy 0 0 o
Formaldehyds (b = Basis Ib/10'? Btu) x Heat Input (MMBtu/hr} £ 1,000,000 MMBW/10' Bty
Basis, 10" Btu 34 34 34
Hoat Input Rate (MMBtwhe) 1.366 1.459 1537
Emission Rate (b/hr) 0.046444 0 049606 0.051578
Py 0023222 0.024803 0025783
Cobalt (i/hr) = Basis (I5710'? Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBHu/10' Bty
Basis, 10" Bty 0 0 a
Hoat Inpit Rate (MMBtwhe) 1,366 1,459 1517
Emission Rate (Ib/hr) 0 0 0
Py [\ 0 0
Manganess (b = Basis 0b/10" Btu) x Heat input (MMBtu/hi) 7 1,000,000 MMBtu/10" Bty
Basis, (/10" Bt o 0 0
Haat Input Rate (MMBtwhr) 1,386 1,459 1517
Emission Rate (ibhr) 0 0 0
TPY} 0 0 0
Nickel (t/hr} = Basis (110" Btu) x Haat Input (MMBtwhi) / 1,000,000 MMBtu/1G' Btu
Basis, 10" B o 0 [
Haat Input Rate (MMBiuhr) 1,366 1,459 1517
Emission Rate (b} 0 0 0
TPy} 0 0 0
Phosphorous (Ibhr) = Basis (/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBLW10'” Btu
Basis, V107 Bru 0 0 0
Heat Input Rats (MMBtwhr) 1,366 1,459 1517
Emission Rate (Ib/hr} 0 0 0
PY) 0 0 0
Setinium (/) = Basis (/10" Btu) x Heat Input (MMBtwhi) / 1,000,000 MMBtw10" Biu
Basis, 110" Bty ] 0 0
Heat Input Rate (MMBtuhr) 1,366 1,459 1517
Emission Rate (IbMr} o 0 0
(TPY) ¢ 0 0
Toluens (IbMe) = Basis (Ib/10' Btu) x Heat Input (MMBtwhy) / 1,000,000 MMBtw/10" Bty
Basis, 10" Btu 10 0 w0
Heat input Rate (MMBtu/hr) 1,388 1.459 1,547
Emission Rate (Ib/hr) 0.01366 0.01459 001517
(PY) 0.00883 0.007295 0.007585

Source: EPA, 1008 (AP-42 Table 3.14)
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Table A-8. Design Information and Stack Parameters for City of Lakeland- Mcintosh Plant
Waestinghouse 501G Project, Dry Low NOx Combustor, Distillate Fuel Oil, Base Load

Base Load for Temperature
Parameter 90 *F 58°F 30°F

Combustion Turbine Performance

Net power output (MW) (based on LHV) 21565 24117 256.02
Net heat rate (Btu/kWh, LHV) 9,585 9,270 9,155
(Btu/kWWh, HHV) 10,065 9,740 9,615
Heat Input (MMBtu/hr, LHV) 2,067 2,236 2,344
(MMBtwhr, HHV) 2170 2,348 2,462
Fuel heating value {Btuwib, LHV) 18,500 18,500 18,500
(Btw/lb, HHV) 19,430 19,430 18,430
CT Exhaust Flow
Mass Flow (Ibthr) 4,258,331 4,624,761 4,633,896
Temperature (*F) 1,084 1,051 1,037
Moisture (% Vol.) 14.99 12.05 11.03
Oxygen (% Vol.) 10.58 11.14 11.3
Molacular Weight 27.90 28.23 26.34
Fuel Usage
Fuel usage (Ib/hr)= Heat Input (MMBtwhr} x 1,000,000 Btu/MMBtu (Fuel Heat Content, Btw/lb (LHV))
Heat input (MMBtwhr, LHV) 2,067 2,236 2.344
Heat content (Btu/lb, LHV) 18,500 18,500 18,500
Fuel usage (Ib/hi)- calculated 111,730 120,865 126,703
(b/hr)- provided 111,710 120,860 126,710
Stack and Exit Gas Conditions
Stack height (ft) 85 85 85
Diameter (ft) 28 28 28
Volume Flow (acfm)= {(Mass Flow (Ib/hr) x 1,545 x (Temp. (*F}+ 460°F)] / [Molecular weight x 2116.8] / 60 min/hr
Mass flow (Ib/hr) 4,258,331 4,624,761 4,833,896
Temperature (*F) 1,084 1,051 1,037
Molecular weight 27.90 28.23 28.34
Volume flow (acfm)- calculated 2,866,635 3,011,513 3,105,774
(¥s)- calculated 47777 50,192 51,763
(M¥s)- provided 47762 50,1759 51,753
Velocity (R/sec)= Volume flow (acfm) / [((diameter)® /4) x 3.14159] / 60 sec/min
Volume flow (acfm) 2,866,635 3,011,513 3105774
Oiameter () 28 28 28
Velocity (R/sec)- calculated 776 81.5 84.1
{fUsec)- provided 77.6 81.5 841

Note: Universal gas constant= 1,545 ft-Ib(force}/"R; atmaspheric pressure= 2,116.8 ib{force)/ft*

Source: Westinghouse, 1997,




Table A-10. Maximum Emissions for Crileria Pollutants for City of Lakeland- Mcintosh Plant
Waeslinghouse 501G Project, Dry Low NOx Combusior, Distiltale Fuel Qil, Base Load

COLAKEM3.XLS
1728/97

Optional Annual
Base Load for Temperature QOperating Hours
Parameler 90 °F 59 *F 30 °F 89 °F
Hours of Operation 250 250 250 200
Particulate (b/hr)= Emission rate (Ib/r) from manufacturer
Basis (excludes H;SQ, ), b/hr . 89.4 928 95.5
Emission rale (Ib/hr)- provided 89.4 92.8 855 82.8
(TPY) 112 1.6 11.8 8.3
Sulfur Dioxide (Ib/hr)= Fuel oil (b/hr) x sulfur content{fraction) x {Ib 8O /b S}
Fuel Oil (Ib/Mr) 111,730 120,865 126,703
Suffur content (%) 0.05 0.05 0.05
b 8O3 b 5 (64/32) 2 2 2
Emission rale (ib/hr)- calculaled 11.7 1209 126.7 1209
(TPY) 140 15.1 158 12.4

Nitrogen Oxides (Ib/hr)= NOx(ppm) x {[20.8 x (1 - Maisture{%)/100)] - Oxygen(%)} x 2116.8 x Volume flow (acim} x
46 (mola. wgt NOX) x 60 minthr / [1545 x (CT lamp.(*F) + 460°F) x 5.9 x 1,000,000 (adj. for pprm)]

Basls, ppmvd @15% O; 42 42
Moisture (%) 14.99 12.05
Oxygen (%)} 1058 11.14
Volume Flow (acim) 2,866,635 3,011,513
Temperature (*F) 1,084 1,051
Emission rate (Ib/hr)- calculated 359.2 3885

(TPY}- vendor 478 516

(Ib/hr)- vendor 382 413

42

11.03
n3
3,105,774
1.037
407 .4
541

433

Carbon Monoxide (Ibmhr}= CO(ppm) x {1 - Moisture(%)/100) x 2116.8 Ib/ftZ x Volume flow {acfm) x

2B (mole. wgl CO) x 60 minhr / [1545 x {CT temp.(*F) + 460°F) x 1,000.000 {adj. for ppm)}

Basig, ppmvd 90 20
Moisture (%) 14.99 12.05
Volume Flow (acfm) 2,866,635 3,011,513
Temperature (*F) 1,084 1,051
Emission rate (Ib/hr)- calculated 3270 363.1

(TPY)}- vendor 435 43.3

{Ivhr)- vendor 348 86

VOCs (Ibhr)= VOC{ppm) x [1 - Moisture(%)/100] x 2116.8 [bMt2 x Volume flow (acim} x

90

11.03
3,105,774
1,037
3824
50.9

407

413
413.0

386
386.0

16 (mole. wgt as methana) x 60 minvhr / {1545 x (CT temp (°F) + 460°F) x 1,000,000 (adj. for ppm}]

Basis, ppmvd 10 10
Moisture (%) 14.99 12.05
Volume Flow {acim) 2,866,635 3,011,513
Temperalure (*F) 1,084 1,051
Emission rate {Ib/hr)- calculated 20.8 231

{TPY)- vendor 28 31

(bvhr)- vendor 22 25

10
11.03
3,105,774
1.037
243

33

26

Lead (Ib/hr)= Lead (Ib/10E+12 Biu) x Haat Input Rate (MMBlu/hr) / 1,000,000 MMBtu/10E+ 12 Blu

Basis, 16/10" Biu 58 58
HIR (WMBiwhr) 2,067 2,236
Emission rate (Ib/hr)- calculated 0.012 0.013

(TPY) 0.001 0.002

58
2,344
0.014
0.002

25
25.0

0.013
0.001

Note: ppmvd= parts per million, voluma dry; O2= oxygen.

Sources: Westinghouse, 1997, EPA, 1996
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Table A-11. Maximum Emissions for Cther Regulaled PSD Pollutants for City of Lakeland- Mcintosh Plan
Westinghouse 501G Project, Dry Low NOx Combustor, Distillate Fuel Oil, Base Load

Oplional Annual

Base Load for Tomperature Operaling Hours
Parameter 90°F 58 °F 30°F 59 °F
Hours of Operation 250 250 250 200
Assenic (Ibvhr) = Basis (Ib/10'2 Btu) x Heat Inpul (MMBlwhr) / 1,000,000 MMBtW10'? Bl
Basis, Ib/10'? Bty 42 42 432
Heat Input Rate (MMBtuhr) 2,570 2,348 2,462
Emission Rale (Ivhr) 8.11E-03 9.86E.03 1.03E-02 9.86E-03
aPYy 1.14E-03 1.23E-03 1.29E-03 9.86E-04
Berryllium (Ib/hr) = Basis (IbV10'2 Btu) x Heat Input (MMBtuhr) / 1,000,000 MMBIW/10™ Btu
Basis, V10" Bl 02 0.2 0.2
Heat Input Rate (MMBiuhr) 2,170 2,348 2,462
Emission Rate (Ib/r) 4.34504 4.70E-04 4.92E-04 4.70E-04
(TPY) §.43E.05 5.87E-05 6.16E-05 4.70E-05
Fluoride (itvhr} = Basis (I/10'? Blu) x Heat input (MMBtuwhr} / 1,000,000 MMBIuM10'? Btu
Basis, Ib/10" Btu 3254 3254 3254
Heal Input Rate (MMBtuhr) 2,170 2,348 2,462
Emission Rate (th/r) 7.06E-02 7.64E-02 8.01E-02 7.64E-02
aPy) 8.83E-03 9 55E-03 1.00E-02 7.64E-03
Mercury (Ib/hr) = Basis {Ib/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBIu/10'? Biu
Basis, I/10'? Btu 1 1 1
Heat Input Rate (MMBiuhr) 2,170 2,348 2,462
Emission Rate {Ib/hr) 2.47E-03 2.35€-03 2.46E-03 2.35E-03
TPY) 2.T1E-04 2.94E-04 3.08E-04 2.35E-04

Sulfuric Acid Mist = Fuel Use (Ihvhr) x sulfur (S) content {fraction) x conversion of S 10 HS0, (%)
x MW H;SO, MW S (98/32)

Fuel Usage (Ib/hr) 111,710 120,860 126,710

Suliur Conlent (%) 0.05 0.05 0.05

tb H;50, ib § (98/32) 3.0625 3.0625 1.0625

Conversion o HaSO, (%) 10 10 10

Emission Rate {Ib/h) 17.11 18 51 19.40 18.51
aprY} 2.14 2N 2.43 1.85

Sources: EPA, 1981; Weslinghouse, 1994,



Table A-12. Mudmum Emissions for Hazardous Air Pollutants for City of Lakeland- Mcintosh Plant
Wastinghouse 5016 Project, Dry Low NOx Combustor, Distillate Fuel Qi Base Load

Base Load for Temparature

Optional Annual
Cperating Hours

Paramater 90 °F 5B °F WF 56 °F
Hours of Operation 250 250 250 200
Antimony (I} = Basis (I5/10™ Btu) x Heat Input (MMBtWhi) / 1,000,000 MMB1w/10™ Btu
Basis, 110" Bty 35 35 35
Haat input Rate (MMBtuhr) 2170 2,348 2,452
Emission Rate (b/hr) 7.60E-02 B.22E-02 8.62E.02 8 Z2E-02
(TPY) . 949E.03 1.03E-02 1.08E-02 §.22E-03
Benzene (Ibhe) = Basis (IH/10" Btu) x Heat input (MMBtuhi) 7 1,000,000 MMBtw10' Blu
Basis, tb10" Btu 11 1.1 11
Heat input Rate (MMBtuhr) 2170 2348 2.482
Emission Rate (ibhr) 239E-03 2.58E-03 271E-03 2.58E-03
(10441 298E-04 3.23E-04 3.39E-04 2.58E-04
Cadmium (Ib/hr) = Basis (610" B) x Heat Input (MMEtU/hr) 7 1,000,000 MMEBtW10" Btu
Basis, /10" Bru 13 13 13
Heat input Rate (MMBtuhr) 2,170 2,348 2,462
Emission Rate (b} 2.82E03 3.05E-03 320E.03 3.05E-03
(51 4] 3.53E-04 3.82E-04 4.00E-04 3.05E-04
Chromium (itvhr) = Basis (bM0' Btu) x Heat Input (MMBtumr) ¢ 1,000,000 MMBtu/10" Bty
Besis, /10" Bow 4 4 4
Heat Input Rate (MMBUwhr) 2170 2,348 2,462
Emizsion Rate (bmr) 8.88E-03 ¥.39E-03 § 85603 9.39E.03
{TPY) 1.09E-03 1ATE03 1.236-03 9.39E-04
Formaldehyde (itvhr) = Basis (IV10'2 Btu) x Heat Input (MMBtu/hr) / 1,000,000 MMB1u/10" Bty
Basis, 10" By 20 20 20
Heat input Rats (MMEtuhr) 2470 2,348 2,462
Emission Rate {Ib/hr) 4.34E-02 4.70E-02 492E-02 4.70€-02
5.43E03 §B7E.03 6.16E-03 4.70E-03
Cobak (Ib/hr) = Basis (510" Btu) x Heat Input (MMBturhr) /1,006,000 MMB10' Biu
Basis, 10" Btu 37 37 37
Heat Input Rate (MMBlurhr) 2170 2,348 2,462
Emission Rate (Ib/hr) 8.03£-02 8.695.02 911E-02 B8.69E-02
(TPY) 1.00E-02 1.08E-02 1.14E.02 8.69E-03
Manganese (Ibmn) = Basis (I6/10*7 Btu) ¥ Heat Input (MMBtuha) £ 1,000,000 MMBtw10' Btu
Basis, 10" Bty 13 12 13
Heat input Rate (MMBtu/hr) 2170 2,348 2,462
Emission Rate (Ib/hr) 2.82E.02 305E-02 3 20E-02 3 0SE-02
Py} 35303 3.82E-03 4.00E-03 3.05E-03
Nickel (Ibh) = Basis (15/10" Btu) x Heat Input (MMBtufhr) 1 1,000,000 MMBtur10'? Btu
Basis, 10" Bty 170 170 170
Heat Input Rats (MMBtumn) 2,170 2348 2,462
Emission Rate (lb/hr) 3 68E-01 399E-01 4.19E-01 39901
TPy} 4.61€-02 4 99E-02 5 23E-02 3 99E-02
Phosphorous {Ihr) = Basis (I6/10™ 8tu) x Heat Input (MMBtumr) £ 1,000,000 MMBtuw/10™ Blu
Basis, 110" Bty 300 300 300
Haat Input Rate (MMBtune) 2170 2.348 2,462
Emission Rate (lb/nr) 8.51E-0 7.04E-01 7.39E-01 7.04E-01
Py} 8.14E-02 8 81E£.02 923E02 7.04E.02
Selinium (i) = Basis (16/10"7 Btu) x Heat Input (MMEtuMr) / 1,000,000 MMBtW10'? Bty
Basis, 10" B 2 2 2
Heat Inpit Rato (MMBtu/hr) 2170 2348 2462
Emission Rate (b/hr) 4.34E.-03 4.70E-03 4 92E-03 4.70E-03
(11:a¢] 5.43E.04 5 B7E.04 6 16E-04 4.70E-04
Toluene (I} = Basis (164107 By} x Heat tnput (MMBtWhr) / 1,000,000 MMBt/10' Btu
Basis, 10" Bru 9% LY] 9.9
Heat Input Rate (MMBtuwhr) 2,170 2,348 2.462
Emission Rate (ibhr) 215E-02 232602 2.44E-02 232602
TPV 2.89E.03 291E-03 3 D5E-03 232E03

Sources: EPA, 1998 (AP-42,Tabie 3.1-4)
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Table A-13. Maximum Emissions for Non-Regulated Air Pollutants for City of Lakeland- Mcintosh Plant
Woestinghouse 501G Project, Dry Low NOx Combustor, Distillate Fuel Qil, Base Load

COLAKEM3.XLS
112897

Optional Annual
Base Load for Temperature QOperating Hours
Parameter 90 °F 59 *F 30 °F 59 °F
Hours of Operation 230 250 250 200
Barium (lb/hr) = Basis (Ib/10'? Btu) x Heat input (MMBtwhr) / 1,000,000 MMBtw 10’ Btu
Basis, Ib/10'? Btu 20 20 20
Heat Input Rate (MMBtu/hr) 2,170 2,348 2,462
Emission Rate (Ib/hr) 4.34E-02 4.70E-02 4.92E-02 4.70E-02
apPY) 5.43E-03 5.87E-03 6.16E-03 4.70E-03
Coppar (ib/hr) = Basis (Ib/10" Btu) x Heat Input (MMBtu/hr) f 1,000,000 MMBtw/10' Btu
Basis, Ib/10'2 Btu 1300 1300 1300
Heat Input Rate (MMBtuhr) 2,170 2,348 2,462
Emission Rate (Ib/hr) 2.82E+00 3.05E+00 3.20E+00 3.05E+00
TPy 3.53E-01 3.82E-01 4.00E-01 3.05E-01
Vanadium (Ib/hr) = Basis (Ib/10'? Btu) x Heat Input (MMBLu/hr) / 1,000,000 MMBtw 10" Btu
Basis, Ib/10"? Btu 4.4 44 4.4
Heat Input Rate (MMBtuwhr) 2170 2,348 2,462
Emission Rate (Ib/hr) 9 55E-03 1.03E-02 1.086-02 1.03E-02
{aey) 1.19E-03 1.29€-03 1.35E-03 1.03E-03
Zinc (Ib/hr) = Basis (Ib/10'? Btu) x Heat Input (MMBtu/hr) / 1,000,000 MMBIW10'? Btu
Basis, [b/10'? Btu 680 680 680
Heat Input Rate (MMBtu/hr) 2,470 2.348 2.462
Emission Rate (b/hr} 1.48E+00 1.60E+00 1.67E+00 1.60E+0Q
aey) 1.B4E-01 2.00E-01 2.09E-01 1 60E-01

Sources: EPA,1996 (AP-42,Table 3.1-4)
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Table A-14. Design Information and Stack Paramelers for City of Lakeland- Mcintosh Plant
Waesltinghouse 501G Project, Dry Low NOx Cembustor, Distillate Fuel Qil, 50 Percent Load

Base Load for Temperature

Parameler 80 °F 59 °F 30 °F
Combustion Turbine Performance
Net power output (MW) (based on LHV) 106.95 119.79 127.27
Net heal rate (BtwkWh, LHV) 11,675 11,140 10,915
BukWh, HHV) 12,380 11,700 11,575
Heat Input (MMBtuhr, LHV) 1,248 1,334 1,389
(MMBluhe, HHV) 1,324 1,402 1,473
Fuel haating value {(Btu/lb, LKV) 18,323 18,500 18,323
Bluib, HHV) 19,430 19,430 19,430
CT Exhausi Flow
Mass Flow (Ilb/hr) 3,363,240 3,567,013 3,695,548
Temperature (*F) 968 945 928
Moisture (% Vol.) 11.83 8.78 7.75
Oxygen (% Vol)) 12.86 13.44 13.55
Molecular Weight 28.12 28.46 2858
Fuel Usage
Fuel usage (Ivhr)= Heat Input (MMBtu/hr} x 1,000,000 BtuMMBIu (Fuel Heat Content, Blulb (LHV)}
Hea! input (WMBIWhr, LHV) 1,248 1,334 1,389
Heat content (Btulb, LHV) 18,323 18,500 18,323
Fuel usage (Ib/n)- calculated 68,111 72,108 75,806
(b/r)- provided 68,130 72,130 75,800
Stack and Exit Gas Conditions
Stack height (ft) 85 85 85
Diameter (ft) 28 28 28
Volume Flow (acfm)= [(Mass Flow (bMhr) x 1,545 x (Temp. ("F)+ 460°F)] / Molecular weight x 2116.8] / 60 min/hr
Mass flow (Jb/hr) 3,363,240 3,567,013 3,695,548
Temperaturs (*F) 968 945 928
Molecutar weight 28.12 28.46 28.58
Volume flow (acim)- calculated 2,077,593 2,142 441 2183474
(ft3/s)- calculaled 34,627 35,707 36,391
(R¥/s)- provided 34,630 35,708 36,396
Veloclty (f/sec)= Volume flow (actm) / [{{diameter)? /4) x 3.14159] / 60 sec/min
Volume flow {acfm} 2,077,593 2,142,441 2,183,474
Diameter () 28 28 28
Velocity (\/sec)- calculated 56.2 58.0 55.1
(f'sac)- provided 56.2 58.0 591

Note: Universal gas constant= 1,545 fi-Ib(force)/*R; atmospheric pressure= 2,116.8 b{force)/ft?

Source: Weslinghouse, 1997.
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Table A-15. Maximum Emissions for Crileria Poliutants for City of Lakeland- Mcintosh Plant
Westinghouse 501G Project, Dry Low NOx Combustor, Distillate Fuel Qil. 50 Percen! Load

Base Load for Temperature
Parameter 90 °F 59 °F 230 °F

Hours of Operation 50 50 50

Particulate (Jb/hr)= Emission rate (Jb/hr) from manufacturer

Basls (exciudes H»S0, ), ibmr 135.1 136.9 1396
Emission rate (Ib/hr)- provided 1351 136.9 1396
(TPY) 34 34 35

Sutfur Diaxidae {(Ib/hi)= Fuel oil (Ib/hr) x sulfur conteni{fraction) x (Ib SO, /ib §)

Fuel Qil (lb/hr) 68,111 72,108 75,806
Sulfur contenl (%) 0.0 0.05 0.05
b SO, Ab S (64/32) 2 2 2
Emiasion rate (Ib/hr)- calcutated 68.1 721 758

(TPY) 1.7 1.8 1.8

Nitrogen Oxddes (itvhr)ys NOw(ppm) x {J20.9 x (1 - Moisture(%)/100)] - Oxygen(%)} x 2116.8 x Volume flow (acim) x
48 (mole. wgt NOx) x 60 min/hi / [1545 x (CT lemp.("F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)}

Basis, ppmvd 15% Oz 75 75 75
Moisture (%) 11.83 878 7.75
Oxygen (%) 12.86 13.44 1355
Volume Flow (acfm) 2,077,593 2,142 441 2,183,474
Temperature ('F) 968 945 928
Emission rate (Ib/hr)- calculated 389.4 412.3 433.3

(TPY)- vendor 104 110 15

(itvhr)- vendor 415 439 461

Carbon Monaxide (Ib/hry= CO{ppm) x [1 - Moisture(%)}/100] x 2116.8 IbM2 x Volume flow (acim) x
28 (mole. wgl CO) x 60 minhr / {1545 x (CT lemp.(*F) + 460°F) x 1,000,000 (adj. for ppm)]

Basis, ppmvd 350 350 350
Moisture (%) 11.83 878 7.95
Volume Flow (acfm) 2,077,593 2,142,441 2,183 474
Temperature (*F) 968 945 928
Emission rate (Ib/hr)- calculaled 1,033 1121 1,169

(TPY}- vendor 275 298 KYR ]

(ib/hr})- vendor 1,100 1,193 1,244

VOCs (Ibhrj= VOC(ppm) x [1 - Moisture(%)/100] x 2116.8 IbAt2 x Volume flow {acfm} x
16 (mole. wyt as methana) x 60 min/hr / [1545 x (CT lemp.("F) + 460°F) x 1,600,000 (adj. for ppm)]

Basis, ppmvd 100 100 100
Moisture (%) 11.83 8.78 7.75
Volume Flow {acim) 2,077,593 2,142 441 2,183,474
Temperature (*F} 868 945 928
Emission rate (Ib/hr)- calcutaled 168.7 1830 180.9

(TPY}- vendor 45 49 ER

{b/hr)- vendor 180 185 203

Lead (Ibvhr)= Lead {(Ib/10E+12 Blu) x Heat Input Rale (MMBtuwhr) / 1,000,000 MMBtu/10E+12 Btu

Basis, /10" Blu 58 58 58
HIR (MMBtuhr) 1,248 1,334 1,389
Emission rate {Ibvhr)- calculaled 0.007 0.008 0.008

{TPY) 0.0002 0.0002 0.0002

Nola: ppmvd= parts per million, volume dry; O2= oxygen.




COLAKEMI . XLS
11/28/87

Table A-16. Maximurn Emissions for Other Regulated PSD Pollutants for City of Lakeland- Mcintosh Plant
Weslinghouse 501G Project, Dry Low NOx Combustar, Distillate Fuel Oil, S0 Percent Load

Base Load for Temperature

Parameter 90 °F 59 °F 30°F
Hours of Oparation 50 50 50
Arzenic (I/hn) = Basis (1b/10'7 Biu) x Heat Inputl (MMBtwhr) / 1,000,000 MMBIu/10"? Btu
Basis, Ib/10'? Btu 42 42 42
Heat Input Rate (MMBtwhr) 1,324 1,402 1473
Emission Rate (Ibhr) §.56E-03 §.89E-03 6.19E-03
arY) 1.39E-04 1.47E-04 1.55E.04
Berryllium (Ib/hr) = Basis (Ib/10" Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBIL/10" Btu
Basis, /10'? Bty 02 0.2 02
Haat Input Rate (MMBl/hr) 1,324 1,402 1473
Emission Rate (bhr} 2.65E-04 2.80E-04 2.95E-04
TPY) 6.62E-06 7.01E-06 7.37E-06
Fluoride (Ivhr) = Basis (Ib/10'2 Btu) x Heat Input (MMBIWhe) £ 1,000,000 MME1u/10"? Blu
Basis, ib/$0'? Btu 3254 32.54 32.54
Heat Input Rate (MMBtu/hr) 1,324 1,402 1,473
Emission Rale (Ib/hr) 4.31E-02 4.56E-02 4.79E-02
aePyy 1.08E-03 1.14E-03 1.20E-03
Mercury (bhr) = Basis (Ib/10'% Blu) x Heat Input (MMEIWh) / 1,000,000 MMB1W/10'? Blu
Basis, (/10" Btu 1 1 1
Heat Input Rate (MMBtuhr) 1,324 1,402 1,473
Emission Rate (Ibhr) 1.32E-03 1.40E-03 1.47E-03
(TPY) 3.31E-05 3.51E-05 3.68E-05
Sulfuric Acid Mist = Fuel Use (Ib/hr) x sulfur (S) contenl (fraction) x conversion ol § to H;50, (%)
x MW H:SO, MW S (98/32)
Fuel Usage (Ib/hr) 68,130 72,130 75,800
Sulfur Conltent (%) 0.05 0.05 0.05
Ib H2SO, b S (98/32) 3.0625 3.0625 3.0625
Conversion 1o H;SO, (%) 10 10 10
Emission Rate (Ib/hr) 10.43 11.04 11.61
{TPY) 0.26 0.28 0.29

Sources: EPA, 1981; Westinghousa, 1994,
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Table A-17. Maximum Emissions for Hazardous Air Pollutants for City of Lakeland. Mcintosh Plant
Wastinghouse 501G Project, Dry Low NOx Combustar, Distillate Fuel Oit, 50 Percent Load

Base Load for Temperature

Patameter 00 °F 59 °F 30°F
Hours of Operation 50 50 50
Antimony (/hr} = Basis (IbA10" Btu) x Heat input (MMBtwhi) / 1,000,000 MMBtWM0" Bty
Basis, th10' B 35 35 35
Heat Input Rats (MMBtuhr} 1,324 1,402 1,473
Emission Rate (Ibhr) 48302 491E02 5.16€-02
(TPY) 116643 1. 29603 1.20E-03
Benzene (Ib/s} = Basis (Ib/10'? Biu) x Heat input (MMBtwhi) / 1,000,000 MMBtw10'7 Btu
Basis, ib10" B 1 11 11
Hoat Input Rats (MMEtuhr} 1,324 1,402 1473
Emission Rate (Ib/hr) 1.46E03 1.54€.03 1.62E-03
(TPY} 364E05 3.86E-05 4.05E.05
Cadmium (Ibhy) = Basis (510" Bru) x Heat Input (MMBEtWhI) / 1,000,000 MMBtw 10" Bty
Basis, 107 Bty 13 13 1.3
Heat Input Rate (MMBtwhi) 1,324 1,402 1,473
Emission Rata {Ib/hr) 172603 1.82E-03 1.91E.03
Py} 43005 4.56E.05 4.79E-05
Chromium (Ib/Mi) = Basis (110" Btu) x Heat Input (MMBtuhi) / 1,000,000 MMENW10" Bty
Basis, &/50" Bty 4 4 4
Heat Input Rate (MMBtuhr} 1,324 1,402 1,473
Emission Rate (/i) 5.30E-03 S61EN3 5 80E.03
TPY} 1.326.04 1.40E-04 1.47€-04
Formaidehyde (Ib/hir) = Basis (I5/10" Stu) x Heat input (MMBtushe) £ 1,000,000 MMB1L/10" Btu
Basis, /10" Btu 20 20 2¢
Heat Input Rate (MMBtwhi) 1,324 1,402 1.473
Emiscion Rate {Ib/hi} 265602 2 BOE-02 2.05E-02
6.62E-04 7.01ED4 7.37E-04
Cobalt (Itvhr) = Basis (I6/10™ Btu} x Heat Input (MMBtuhr) f 1,000,000 MMB1u/10'? Bty
Basis, Ib/10" By 7 7 a7
Heat Input Rate (MMEBtwh) 1,324 1,402 1,473
Emission Rate {Ib/h() 4 90E-02 §19E-02 5.45E.02
Py 1.226-03 1.30€-03 1.36E-03
Manganese (Ivhr) = Basis (I/10'? Bru) x Heat input (MMBtur} / 4,000,000 MMBtu/10™ Btu
Basis, 140" Btu 13 13 13
Hest Input Rate (MMBtwhi) 1,324 1,402 1,473
Emission Rate (b/hr) 1.72602 1.82E-02 1.91E-02
Py 4.30E-04 4 58E-04 4.79E-D4
Nickel (Ib/hr) = Basis (I6/10" Btu) x Heat Input (MMBtuhir} / 1,000,000 MMBL10'? Btu
Basis. 10" Bty 170 170 170
Hest input Rate (MMBtuhr) 1,324 1,402 1,473
Emission Rate (I/hr) 2.25E-0% 2.3BE-0% 2.50E-01
PY) §.63E.03 5.96E.03 6 26E-03
Phesphorous. (Ibhr) = Basis (1H0' Bhu) x Heat Input (MMBtwhe) / 1,000,000 MMBt/10™ Btu
Basis, (610" B 300 300 300
Haat Input Rate (MMBtwhi) 1,324 1,402 1,473
Emission Rate (Ibhr) 3.97E-01 4.21E-01 4.42E-01
(TPY) 9.93E03 1.05E.02 1.10E-02
Salinium (b} = Basis (/10" Btu) x Heat Input (MMBtWhr) £ 1,000,000 MMBtu10' Bty
Basis, 1b/10" B 2 2 bl
Heat lnput Rate (MMBtuhr) 1.324 1,402 1,473
Emission Rate {Ib/hr) 265£03 2.80E-03 2.95E-03
(TPY) . 8.62E05 7.01E-05 7.37E-05
Tolusna (IbMhr) = Basis (Ib/10'7 Btu) x Heat Input (MMBIwhr) £ 1,000,000 MMBtw10™ Bty
Basis, /10" Blu L] be 2.9
Hoat Input Rate (MMBturhi) 1,324 1,402 1.473
Emission Rate {Ib/hr) 1.31E.02 1.39E-02 1.46E-02
TPy} 3.28E-04 3.47E-04 3 65E-C4

Sources: EPA,1996 (AP-42,Table 3.1-4)




Table A-18. Maximum Emissions for Non-Regulated Air Pollutants for City of Lakeland- Mcintesh Plant
Westinghouse 501G Project, Dry Low NOx Combustor, Distiliate Fuel Oil, 50 Percent Load

Base Load for Temperature

Parameter 90 °F 59 °F 30°F
Hours of Operation S0 50 50
Bariumn (Ib/he) = Basis (Ib/10' Btu) x Heat Input (MMBtu/hr} / 1,000,000 MMBtw/10'? Bty
Basis, /10" Bl 20 20 20
Heat Input Rate (MMBtwhr) 1,324 1,402 1,473
Emission Rate (Ib/hr) 2 65E-02 2.80E-02 2.95E-02
Py 6.62E-04 7.01E-04 7.37E-04
Copper (Ib/hr) = Basis (Ib/10'? Btu) x Heat Input (MMBtwhr) / 1,000,000 MMBtw/ 10" Biu
Basis, Itv10' Btu 1300 1300 1300
Heat Input Rate (MMBtu/hr) 1,324 1,402 1,473
Emission Rate (I/hr) 1.72E+00 1.82E+00 1.91E400
) 4,30E-02 4.56E-02 4,79E-02
Vanadium (Ib/hr) » Basis (|bl10'z Btu) x Heat Input (MMBtuhr) / 1,000,000 MMBtw/ 10" Btu
Basis, /10" Btu 44 4.4 4.4
Heat Input Rate (MMBtu/hr) 1,324 1,402 1,473
Emission Rate (Ib/hr) 5.83E-03 6.17E-03 6.48E-03
TPY) 1.46E-04 1.54E-04 1.62E-04
Zinc (Ib/hr) = Basis (Ib/10'? Btu) x Heat input (MMBtw/hr) / 1,000,000 MMBtu/10" Btu
Basis, Ib/10'? Bty 680 680 680
Heat Input Rate (MMBtu/hr} 1,324 1,402 1.473
Emission Rate (Ib/hr) 9.00E-01 9.53E-01 1.00E+00
TPY) 225802 2. 3BE-02 2.50E-02

Sources: EPA, 1996 (AP-42 Table 3.1-4)
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9737594C/A-TAB

11/29/97
Page 1 of 2
Fuel Analysis
Natural Gas Analysis
Parameter Typical Value Max Value
Relative density 0.58 (compared to air)
heat content 950 - 1124 Btu/cu ft. (hhv)
% sulfur 0.43 grains/CCF ! 1 grain/100 CF
% nitrogen 0.8% by volume
% ash negligible

Note: The values listed are "typical” values based upon information supplied by Florida Gas
Transmission (FGT). However, analytical results from grab samples of fuel taken at any given point
in time may vary from those listed.

! Data from laboratory analysis




9737594C/A-TAB

11/29/97
Page 20f 2
Fuel Analysis
No. 2 Fuel Qil
Parameter Typical Value Max Value
API gravity @ 60 F 30 -
Relative density 6.92 ib/gal
Heat content 18,400 Btu / Ib (LHYV)
% sulfur 0.5 0.5
% nitrogen 0.025 - 0.030
% ash negligible 0.01!

Note: The values listed are "typical” values based upon 1) information gathered by laboratory
analysis, and 2) fuel purchasing specifications. However, analytical results from grab samples of
fuel taken at any given point in time may vary from those listed.

! Data taken from the fuel procurement specification
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Steam cooled 60 Hz W501G

generates 230 MW

|

I_\Illlﬂlll\lm

A power output of 230 MW from a 60 Hz industrial gas
turbine — the Westinghouse W501G — was announced at
the ASME Gas Turbine show in the Hague, Netherlands,
on 14 June, 1994. With a compression ratio of 19:1,
rotor inlet temperature of 1426 C, and steam cooled
transition piece, the new machine gives an increase in
output of 44 per cent over the previous W501F model
from a machine only 4 - 5 per cent longer and costing
some ten percent less than the older model.

Staff report

ith a power output of some 230
MW from a 60 Hz industrial gas
turbine, the 501G gas turbine
announced at the ASME Gas
Turbine Show in the Hague on 14 June, 1994,
promises an increase in performance of more
than 50 per cent over most of its current com-
petitors without resorting to intercooling or
reheat,

With a simple cycle overal! net efficiency of
38.5 per cent and combined cycle efficiency
of 58 per cent, the 501G shows some of the
benefits of introducing aircraft engine technol-
ogy. and early influences from the U.S. DOE
Advanced Turbine Systems Programme, to
make a quantum leap in power generation
plant progress.

Many key components have already been
developed and tested, and the first unit is due
to be shipped to a customer of Mitsubishi in
Tapan in the second half of 1996. Negotiations
are continuing with three potential customers
in the USA.

“The 501G is a step above anything else
zvailable in the World,” said Frank Bakos,

President of the Westinghouse Power
Generation business unit. “It was developed in
collaboration with our tri-lateral technology
alliance partners - Mitsubishi Heavy
Industries and Fiat Avio, which gave us a real
advantage in developing the new design and in
compressing the product development sched-
ule,” he said.

“Rolls-Royce played an important role in
the development of several components,” con-
tinued Bakos, “and will continue to
play a role through the manufacturing of
components”,

As well as a lower initial cost than the
501F, the new machine is claimed to offer
lower overali maintenance costs because it has
15 per cent fewer parts exposed to high tem-
peratures than previous designs.

Major changes

Major features of the 160 MW 501F and the
[04.57 MW 501DS5 are retained in the new
machine. The two bearing rotor, axial exhaust,
cold end drive, cannular dry low emissions
combustors look very much the same.

Figure 1. Sectional drawing of the new
Westinghouse 501G gas turbine design

On the other hand, the latest acro engine
design codes, materials and design con-
cepts, including directionally solidified
blade materials and thermal barrier coatings
have been applied.

- Full three dimensional viscous flow mod-
elling, analysis and optimisation have been
carried out on compressor and turbine blad-
ing. .

Compressor: The compressor is a [7 stage
system, but the compression ratio has been
raised from 14:1 to slightly higher than
19:1, and it has a transonic first stage.

Gas mass flow exiting the exhaust

amounts to some 545 kg/s compared to 437
kg/s for the 501F. Variable inlet guide
vanes are still included ahead of the com-
Pressor.
Combustors: The cannular dry low emis-
sions combustor design looks very similar
to those in the 501F, including - in the
drawings shown - the substantial air bypass
bleed to maintain low emissions at low
power operation. There will be 16 combus-
tor cans in the 501G and 20 in the 701G.

It will, apparently, be a three phase, par-
allel staged, rich-lean design dual fuel bum-
er with remarkable emissions reduction per-
formance on both gas and liquid fuels.

According to Westinghouse, while the
variable air bypass bleed is found to be nec-
essary in Japanese plants, for the 501F
machines in Fort Lauderdale, Florida, this
facility was not found to be necessary.

Rotor inlet temperature (RIT) has been
fixed at 1426'C (2600°F) while maintaining
SO1F burner outlet temperatures. This is
still fairly conservative compared Lo aircraft
engine temperatures. but substantially high-




er than most of the current competition. It is
a big jump from the 1350 °C of the 501F and
the 1170°C of the 501D5.

NO, levels of less than 25 ppm on natur-
al gas, less than 42 ppm on oil, whilst main-
taining CO at'less than 10 ppm will be
specified for the introductory machines.
Transition piece: The use of steam cooled
transitions allows the lower burner temper-
atures for the same turbine inlet tempera-
ture since there is minimal coolmg of the
burned gases. NO, generation is a function
of burner temperature, thus for the same
NO, level the 501G wil! have a higher per-
formance level than an air cooled transition.

Using steam cooling for the transition

piece will reduce the aerodynamic and ther-
modynamic losses and additional compres-
sor work involved in the use of combustion
air to cool the hot path boundaries.
Turbine: Four stages of turbine, with rotor
discs held together by through-bolts as
indeed were the latter 15 stages of the com-
pressor, showed sophisticated cooling tech-
nology, heat resistant design, and aircraft
style lip leakage reduction.

The first two stages are to be made from

directionally solidified blade material. -

Rolls-Royce is currently developing manu-
facturing techniques for the first two rows
of blades, which have complex cooling pas-
sages. Only the fourth row does not require

air cooling. The designers used air cooling
as much as possible in this new design.

The claim is that by using advanced air
cooling derived from aircraft engine tech-
nology, and by reducing the number of
blades and vanes by some 15 per cent,
metal temperatures can be maintained at the
same or even lower than in the 501F tur-
bines.

Largely achieved by redesigning the
aerofoil shapes to produce larger and slight-
ly longer blades according to the results of
the three dimensional flow studies, the
reduction in the number of blades per disc
accounts for a major saving in cooling fluid
flow.

Closed loop steam cooling

If the use of steam cooling for the transi-
tion piece is a stepping stone to using it for
turbine blade and rotor cooling as well, the
501G could at least take a lead in establish-
ing the viability of the technique. It is a
technique that most of the major turbine

>

F

Figure 3. Row 1 turhine blade shape



Figure 4. Three dimensional flow field for Row 1 turbine blade

manufacturers are working towards in the
immediate future.

Work for the U.S. DOE ATS programme
has shown, according to Ronald L. Bannister
and others, that air cooling in the rbine
blades is a detriment to cycle efficiency in
four ways:

@ It is ejected from the turbine aerofoils
causing a disruption in the surrounding flow
field. This increases the aerofoils” irre-
versible pressure losses and results in a
reduction in turbine efficiency.

@ Since the cooling air is ejected into the gas
path, the resulting mixing of the cooling air
into the gas path results in irreversible losses
due to the non-ideal mixing of the streams,
which have very different velocity factors.

# The reduction in gas path temperature
that accompanies the mixing of the cooling
air into the gas path reduces the work
output of the turbine and compromises
efficiency.

to the turbine stationary vane ¢

® The turbine cooling air must be pumped to
pressures significantly higher than that of the
gas path pressure at the location where it is
injected. While some of this loss is recov-
ered by the turbine, there are internal losses
as the cooling air passes from the compres-
sor to the turbine gas path.

Closed-loop steam cooling largely elimi-
nates these loss mechanisms. Steam gener-
ated from the gas turbine cxhaJ?t gas is fed

sing and the
rotor. The steam is passed through passages
within the vanes and rotor assemblies and
return to the steam gencrator. T

This approach to steam cooling relies
solely on convective heat transfer since no
steam or cooling fluid is ejécted from the
aerosols apart from a small amount of leak-
age through the rotor seals.

Typically the first vane cooling air mixing
reduces the gas path temperature by approxi-
mately 56 to 83'C. With closed loop steam

Figure 5. Particle streams — three dimensional flow field for Row 1 turbine blade

cooling the reduction in gas path tempera-
ture would only be about 6 1o 8'C.

In a combined cycle system, the steam
would be extracted from the exit of the
high pressure steam turbine, and returned
to the intermediate pressure turbine as
reheat steam. Application of this approach
to the ATS “baseline configuration” is
reported to yield a 2 per cent increase in
combined cycle efficiency.

In a simple cycle machine the steam
would be supplied by a small, non-con-
densing, closed loop steam generator
mounted in the gas turbine exhaust duct,

Turbine lezkage losses generally account
for a bigger efficiency penalty than exces-
sive cooling consumption, but small
improvements are less rewarding.

Combined cycle design

The impressive 58 per cent net combined
cycle efficiency assumes a three pressure
level waste heat recovery boiler with reheat
and feed water preheat.

The concept also assumes both gas and
steam turbines drive a single shaft with a
single high efficiency generator converting
the energy rather like the old PACE Sys-
tems. This should give a massive output of
arcund 35¢ MW from a very compact sin-
gle shaft unit with just one gas turbine and
one substantial steam turbine.

The Ielatively high exhaust temperature
of 593 C (1100 F) with an exhaust flow of
545 kg/s (1200 ib/s) will be a major con-
tributor to this performance.

Further development

It is interesting 10 see a major power
generating gas turbine manufacturer appar-
ently taking great leaps ahead in technolo-
£y at a time when growing commercial
competition in the utility business is
demanding increasingly conservative and
well proven equipment.

It is becoming increasingly difficult to
find finance for advanced technology
projects.

On the other hand, the big increase in
performance from the 501G is being
achieved with very little that can be clearly
identified as new technology, ’

At the same time, if we compare the
501G with the technology advances
planned in the DOE ATS programme, it'is
even more conservatively rated than the
initial baseline configuration starting point.

The ATS baseline configuration
assumes a compression ratio of 18:1 and a
TIT of 1593°C (2900°F) which would
probably give another 10 per cent more
output and | per cent higher efficiency
than the 501G.

What is more significant is that the
501G has clearly been designed to incor-
porate the technology advances planned in
the ATS programme. such as intercooling

and reheat, humidification and chemical

recuperation, as and when they are good
and ready. There is a great wealth of fur-
ther development potential to come in this
type of turbine. 0
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City of Lakeland - Mcintosh Project CTT-1858C Rev.0
@ Expecisd 501G Combustion Turbine Performance 020807

Simple Cytie / Dry Low MO Combisstor

972188 {45 pal) Hydrogen Cooled G ©.50 PF)

SITE COMDITIONS: CASE1 CASEZ CASE)
FUELTYPE QAS GAS GAS
LOAD LEVEL BASE BASE BASE
NET FUEL HEATING VALUE, Biwibm {LHV) =904 20,004 20,904
GAOBS FUEL MEATING VALUE, Bubm (HHV) 25,154 2,194 22,194
EVAPORATIVE COOLER STATUS/EFFICIENCY "% [12 OFF
AMBIENT TEMPERATURE, F 900 9.0 0.0 R
AMBIENT RELATIVE HUMKDITY, % ”0% 0% 0% '
COMPRESSOR INLET TEMPERATURE. °F s 525 30.0
BAROMETRIC PRESSURE, paia 14008 14596 14506
INLET PREBSURE LOSS. inches of water {Total) 7 41 43
EXHALST PRESSURE LOGS, Inches of walwr {Total) 22 10.7 14
EXHAUST PRESSURE LOSS. inches of waler {Stac) 73 s 82
IMIECTION FLLID BTEAM STEAM ETEAM
NECTION RATIO, b Steam / B Fust (124 083 (3]

PWRAE PWRAUG PWR AUG
COMPUSTION TURBINE PEAFORMANCE:
NET POWER OUTPUT, kW 223680 20000 244,380
NET HEAT RATE, BaakWh {LHY) 2008 9,728 8,820
NET HEAT RATE, BuAWR (HHV) 0,908 bass 0,585
RJEL FLOW, bvir 96,500 162,990 109,040
INJECTION RATE, vty RATT M0 w30
HEAT INPUT, snBlulv (LHV) 014 2,174 2m
HEAT NPUT, rmBrutr (HHY) 223 212 252
EXHAUST TEMPERATURE, °F 1,128 1,095 1,080
EXHALIST FLOW, ity 4188360  4519,005 4,728,245 . ¢
EXHAUST FLOW, MACFM EL ] .08 a8
TOTAL PLANT ALDULLARY LOADS, kW 2180 2340 2430
EXHAUST GAS COMPOSITION (BY % VOLY:
OXYGEN 1048 123 11.40
CARBON DIOXIDE 40 408 4.08
WATER 1528 1244 11.38
NITROGEN 307 T8 nan
ARGOM ner .90 L]
MOLECULAR WEIGHT 75 e 2008

NET EMESSIONS: Basad on Westinghouse 2175620 taat method
NOx, porwd @ 15% 02 2% 5 %
NOx, by s NO2 220 F<pd 248
CO, pprwd 50 S0 5%
€O, pprmvd @ 15% 02 » 7 g
CO, vy 150 21 oo
S02, poemd 1 1 !
S02, porrwd  15% 02 1 1 1
8§02, bmM 2 2 2z
VOC, pprrvd a8 CH4 4 4 4
VOC, pprmvd @ 15% O2 a8 CH4 ] 3 3
VOC, lowhi as Ché 9 10 W0
PARTICULATES, fomyhr s LT 9.1
OPACITY <= % < 10% < 10%

OTSG EXHAUST STACK DATA:

Exhaust Temperaiure 1128 1,008 1,080
Exhaust Density, kvh® 0.0238 0.0046 0.6250
Exhaus: Volumeinc Flow, N/s 4833023  S0940.04  52548.59
Stack Diameter, 1 20.00 2800 28.00
Exhautt Veloclty, Vs 7.8 (-3 85.34
NOTES:

- Perlrmance based on new and Cean conditian,

+ Al il B epECC aNd Not QUATRITRe].

+ NSt pousr outin! It &t the genarpion wrminals minus turbing ausiary loads.

- Extiaust volurtetric Sow raw s 8l the axit fo tha BCONOPAC stack.

- Trantifon cooling s apen Joop.

- Ges fust compostiion ig P5.AT2% CH,, 2.461% Crtig, 0.38% Cyiy, 0.089% ICHyg. 0.18% nC,Hyp. 0.008% 4412 0.002% NGy, 0.038% Co+, 0.454% Ny, 0.961% CO,. and 0.2 graina of suthur per 100 5¢
- qummruukhanuhmmwwmmmaviuomatumcl:.

- Gas lueis ste Nedind with Tomr waste heat from cooling ehrult The sensiis haat of the funl s not Inciuded in the fust heating values, heat rate, or heat iInpul.

- Audlary loace are depencent on the inal plant configuration.

~ Steam injection is for power augmentation and nol for NOy comrol.

- Liuid condensably fuels must ba removed om the fuel ines.

- Pmm-mweamsammmmndumm.

- Midemm gross powsr Iy 300 MW.
. N % 1180 °F for tase and pant 0ac,
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City of Lakeland - Mcintosh Project CTT-1388C Bav 0
Expecied 5010 Combustion Turbine Pecfo 06007
Simple Cytis / Dry Low NOx Combustor

FP108 (A5 pal) Hydrogen Cooled Generator 0.90 PF)

SITE CONDITIONS: . CASET  CASE2  CASE3
FUELTYPE T GAS GAS aAs
LOAD LEVEL % 5% 5%
NET FUEL HEATING VALUE, Butbm (LHV) ’ 20,904 20,5904 20.904
QROSS FUEL HEATING VALUE, Bu/tm (HHY) 23194 23,194 B
EVAPORATIVE COOLER STATUSEFRICIENGY % 85% OFF
AMBENT TEMPERATURE, ¢ 05 a0 00
AMMENT RELATVE HUMDITY, % 0% [0 0%
COMPRESSOR INLET TEMPERATURE, *F s 822 0.0
BAROMETIC PRESSURE, paln 14.898 14,698 14598
INCET PRESSURE LOGS. Inches of winar (Total) 25 26 2
EXHAUST PRESSURE LOSS, inchas of waiv (Total) (5] FA] 78
DAUST FRESSURE LOSS, inches of waier (State) 80 .9 ] 61
INJECTION FLLAD STEAM  ETEAM STEAM
IRJECTION RATIO, b Swam /b Fual omn o0y 0.5

PWAAJG PWRAUG PWRAUG
COMBUSTION TUREINE PERFONMNCE:
NET POWER OUTPUT, kW 18740 188540 198,050
NET HEAT RATE, Baiiwh (LHV) 985 9,500 [3.+--]
NET HEAT RATE, Busiwh (HHV) 10,550 10,540 10.3%
FUEL FLOW, Beate 9030 84,770 04370
IJECTION RATE, bty 72159 74080 720
HEAT WPUT, mnfusty (LHV) [ ¥-_-] 1,772 1847
HEAT INPUT, mmBuuty (HHY) A3 1,908 2050
EXHAUST TEMPERATURE, °F 1,180 1,160 1,141 i
EXHAUST FLOW, ety 367856 3B02ZN 2,748.3m *
EXHAUST FLOW, MACFM 244 254 260
TOTAL PLANT ALDJLIARY LOADS, kv 1530 155 200
EXMAUST GAS COMPOSITION (BY % YOL):
OXYGEN 10.64 11.08 n
CARBON DIOXIDE 4.08 418 417
WATER 1M 1247 143
NITROGEN w18 "M e ¥-]
ARGON 087 050 o
MOLECULAR WEIGHT e T 2803

NET EMISSIONS: Based 0n Westinghouse 2173620 teat method
MO, pomwd @ 19% C2 % 25 25
NO, b as NO2 180 <] m
€O, pprvd 100 100 100
CO, pprwd © 15% 02 n n 72
CO, bmtv b ] 36 382
802 pprmvd 1 1 1
SO2, ppmwd @ 15% 02 1 1 1
502, bavhr 2 2 2
VOC, porvd as Chd 4 4 4
VOC, pprrvd @ 15% O2 a8 CH4 3 3 a
YOG, By as CHé 7 [ 8
PARTICULATES, bvnr &9 ™ 72
OPACITY <= 10% <= 0%, = 10%

OTSG EXHAUST STACK DATA;

Eshaust Temperature 1,180 1,360 141
Exnaust Denshy, b’ 0.0221 .02u7 L0240
Exhaust Volumetric Flow, i’ 4072910 4229764 4332813
Suck Diamater, 1 2000 2800 8.0
Exhaust Velocky. Vs 66.15 £8.69 w3
NOTES:

. bases an niw and cean conditon.

- Al gata are wopacied and not Quaramead.

= Net power ouiui 1 &t the generator lerminals minum twding ipdiary lads.
+ Earduest volumetric Eow raie & at the exit 1o The ECONOPAL stack.

- Transion cooling i open loop.

+ Gas fuel compostion ig B5.452% Chl, 2461% CeHe. 0.30% Gy, DLOBS IC.Hyg, O.18% 1. Hua. 0.005% ICuHeg, 0.002% AC,Hhg, LONEX Cyv, 0454 Ny, 0.961% COw and 0.2 praing of s par 100 5¢
- Dry Low NOx combusior uliizing 2 high athene conlent gas iusl may producs & visbls phame st the stack.

Auxiiary lcads are dependont on the Snal piant configurtion,

Swam tnjection in lor power sugmenation and not far NO, control

Uquic condensabla fuals must be remaovad rom i fusl tres,

Particudates ars par EPA Meod 38 (from hall orly) and exchude H2ZS04 st

Maxkmurm gross power i 300 MW,

- b ahasl lemp i 1180 *F for base and part load.
.muhmumnmmtuummuwmm s

LI |
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Chty of Lakeland - Mcintogh Project
Bxpacted 521G Cornpuarion Turbine 5

Sicnple Cycle / Dry Low NOx Combustor

#7108 {45 pal) Hydrogen Cooled Generatn (0.50 PF)

SITE CONDITIONS: CASE CASE 2
FUEL TYPE GAS GAS
LOAD LEVEL 0% s,
NET FUEL HEATING VALUE., Bustrn (LHV} 20,904 20,904
GROSS FUEL HEATING VALUE, Butbm HHV) 23,194 23,154
EVAPORATIVE COOLER STATUSEFFIGENCY 85% a5%
AMBIENT TEMPERATURE, 90.0 53,0
AMBIENT RELATIVE HUMIDITY, % 0% 0%
COMPRESSOR INLET TEMPERATURE, *F [ 2] 522
BAROMETHIC PRESSURE, pela 14.606 14.696
INLET PRESSURE LOSSE, inches of weasr (Tota) 24 26
EXMAUST PRESSURE LOSS, Fches of waker (Tokal) 53 59
DXHAUST PRESSURE LOSS, Inches of waer {Stasic) 42 47
IRECTION FLWO STEAM  STEAM
BUBCTION RATIO, B Siom / I Fusl an ¥ -3

PWRAUG PWR AUG

COMBUSTION TURRINE PERPORRUANCE :

NET POWER QUTPUT, kW 10,990 12,70
NET HKEAT RATE, Anatét {LHV) 1,060 10,620
NET MEAT RATE, Bruswn (HHV) 12305 11,785
FUEL FLOW, lradr 50,850 2800
RJECTION RATE, Bty 5,700 51,520
HEAT NFUT, mmtaty (LHV) 120 1518
HEAT INPUT, mmBtuty (HHV) 1,968 1459
EXHALST TEMPERATURE, F 904 60
EXHAUST FLOW, bty 35322052 3522381
EXHAUST FLOW, MACFM 210 218
TOTAL PLANT ALDSLIARYY LOADS, kW - 1480 1,560

EXHAVET GAS COMPOSITION (8Y % VOL)::

CXYOEN 1284 [:Frd
GCARBON DIGXIDE LS 1] 397
WATER 1268 .60
NITROGEN 1048 7285
ARGON 0488 on
MOLECULAR WEIGHT 788 819

NET EMISSIONS: Basad on Westinghouse 2773620 tasl thethod
NOx, pprmvd € 13% 02 - a3 [H
NOx, famAy as NC2 241 57
CO, ppmva 350 350
€O, pprwd @ 1% 02 313 a3
CO, vhr 1086 1977
802, pprrwd 1 1
S02, pomed € 15% 02 1 1
802, b 1 1
VOC, ppmwd a8 CHA 0 &0
VOC, pprtwd @ 15% 02 as CH4 5 8
YOC, bmity ag CHd 108 ARES
PARTICULATES, bmhys BS " BB
OPACITY ) = 10% w= 10%
OTSG EXHAUST STACK DATA,

Exhaus! Temperature B4 260
Exhast Danalty, b 0.0264 o.02r2
Exhauit Volumatric Flow, s 3492480 3598682
Stack Dinmater, 2000 28.00
Exhaus! Velochy, s a7 58.44
NOTES:

. batad on Mew and ciean condition.

- Al dxts &8 sxpacted and Not guaranised.

= Nl power oDt is &l the QInera i lerninals minus turting suxilary loads.
- Exhaust volumelric fiow rEl I8 &1 e skt 1) 1w ECONOPAC stack

= Translion oooling ks apin locp.

CASE )

20904
2,154

135470
10,400
11,540
enA10
30,760

LIEY
157

3,846,150

1.600

13.54

LY.
BN

L= 10%

44
aore
3867343
2200
£9.55

CTT-1588C Aev.0

gjuuo

+ Gas s compostion Is 95.402% CH,, 2.481% CyHy, 0.30% CyHe 0.085% IC,Hg, 0.18% nC.H 0, 0.000% ICgH s 0.002% CxHyy, 0.00% Cyr, 0.454% Ny 0.981% CO;, 8nd 0.2 praing of sulfur par 100 SC
= Dy Low NOw combustor UlEcig & high sthane coment gas fus! may produce a viskie phame st the rtack.

= Ausilary loach ane degendent on e fnef plbnt configuraion,

- Steam injection s kor power axgmantsion 3nd not for NO, control,

= Liguid condensable fusls mustde renowsd foam d doel dnas.

+ Particulsies 30 par EPA Method 58 (ort hat only) and axciude H2S04 mist
= Naximurm gross power bs 300 M.

+ MaxiTum eahus! lerperature & 1180 *F i Dass and part ioad.

~ Part inad is achiovid by Modulating the IGVs and i based on parcentage unrestricted powsr output
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City of Lakeland - Mcintosh Project CTT-1568C Rev.0
@ Expectad 501G Combustion Turbine Performance 09/097
Simple Cycle / Dry Low NOx Combusior

97x166 (45 pai) Hydrogen Cooled Gensrator (0.90 PF)

SITE CONDITIONS: CASE1  CASE2 CASE3
FUEL TYPE oL oL OiL
LOAD LEVEL BASE BASE BASE
NET FUEL HEATING VALUE, Br/bm (LHV) 18,500 18,500 18,500
GROSS FUEL HEATING VALUE, Biwbm (HHV) 18,430 19,430 18,430
EVAPORATIVE COOLER STATUSVEFFICIENGY B5% 85% °  OFF .
AMBIENT TEMPERATURE, *F 20.0 59.0 30,0
AMBIENT RELATIVE HUMIDITY. % 0% B0% 0%
COMPRESSOR INLET TEMPERATURE, *F arz 522 30.0
BAROMETRIC PRESSURE, psia 14,690 14,698 14,596
INLET PRESSURE LOSS, inches of water (Total) a7 41 43
EXHAUST PRESSURE LOSS, inchot of water {Total) 9.2 10.8 115
EXHAUST PRESSURE LOSS, inches of water (Static) 7.2 8.4 92
INJECTION FLUID WATER  WATER  WATER
INJECTION RATIO, b Water / b Fus! 0.70 070 0.70
INJECTION FLUID STEAM  STEAM STEAM
INJECTION RATIO, Ib Steam / b Fuel 0.84 080 077

PWRAUG PWRAUG PWRAUG
COMBUSTION TURBINE PERFORMANCE:

NET POWER OUTPUT, kW ’ 215,650 21970 256,020
NET HEAT RATE, BiskWh (LHV) 9,585 9.270 8,155 .
NET HEAT RATE, 8tuiWh (HHV) 10,065 9,740 9,815
FUEL FLLOW, brmvhr 111,710 120,860 128,710
WATER INJECTION RATE, [bmyvhr 78,190 84,600 88,700
STEAM INJECTION RATE, Ibrmvhr §3,890 06,810 97,820
HEAT INPUT, mmBluhr (LHV) 2,067 2,256 2,344
HEAT INPUT, mmBiuhr (HHV) 2170 2,348 2,482
EXHAUST TEMPERATURE, *F 1,084 1,051 1,037
EXHAUST FLOW, ibmvhr 4,258,331 4,624,781 4,833,89
EXHAUST FLOW, MACFM 2487 3.01 an
TOTAL PLANT AUXILIARY LOADS, kW 2,710 2910 3.020
EXHAUST GAS COMPOSITION {(BY % YOL): -
OXYGEN 1058 11.14 1130
CAHABON DIOXIDE 5.42 547 5.51
WATER 14.99 12.05 11.03
NITROGEN 686,13 70.44 7125
ARGON 0.86 0.88 0.89
MOLECULAR WEIGHT r; 28.23 28.35
NET EMISSIONS: Based on Westinghousa 2175620 test method
NOx, pomwvg @ 15% 02 42 42 42
NOx, bmAv as NO2 382 413 433
CO, pprmvd 90 90 90
GO, pprwd @ 15% O2 83 65 &5
CO, bmtr 348 386 407
802, pprwd 84 ;4 81
8§02, ppmvd @ 15% O2 59 59 58
$02, lbavhr 704 761 798
VOC, pprrwd as CH4 10 10 10
VOC, pormvd @ 15% 02 as CH4 7 7 7
VOC, bmtr as CH4 2 25 26
PARTICULATES, lbmvhy 89.4 928 95.5
OPACITY <w 20% < 20% < 20%
OTSG EXHAUST STACK DATA:
Exhavst Tempanaiure 1,084 1,081 1,037
Exhaust Density, bt 0.0248 0.0256 0.025¢
Exhaust Volumetric Flow, Vs 4778170 SO17R7Y 5175277
Stack Diamater, #{ 28.00 28.00 28.00
Exhaust Veloclty, fi's 7757 B1.49 84.05
NOTES:
- Performance based on new and clean condition,
= ANl data are expected and not guaranised.

- Net power cutput is at the generator terminals minus turbine auxikary loads.

~ Exhaust volumetric flow rate is at the exit 1o the ECONOPAC stack.

+ Transition cooling s open loop. .

- Of fuel composition 18 87.2% C, 12.5% H, 0.3% S, 0.015% FBN.

- AuxBiary loads are dependent on the final plant configuration. .

= Dry Low NO, injection ratios are estimated. Actual injection wit be sef at the minimum required 10 reach specified NOy levels. Perlormance will be adjusted according
- Steam injection is for powsr augmentation and not for NO, cantrol

- Particutates ase per EPA Method 58 (front half only) and exclude H2504 mist.

- Particulates tor off fusl are based on specific gravity and may vary depending on fuel.

- Maximum gross power is 300 MW, ] . CTPutase
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Clty of Lakeland - Mcintosh Project CTT-1568C Rov.0

@ Expeciod 501G Combustion Turbing Performancs ovoenY
Simple Cycle / Dry |LLow NOx Combustor
97X186 {45 pe!) Hydrogen Cooled Generator (0.90 PF)

SITE CONDITIONS: CASE 1 CASE 2 CASE3

FUEL TYPE ool oL - Ok

LOAD LEVEL 75% 75% 75%

NET FUEL HEATING VALUE, Biuflbm {LHV) 18,500 18,500 18,500

GROSS FUEL HEATING VALUE, Biulbm (HHV) 19,430 19,430 16,430

EVAPORATIVE COOLER STATUS/EFFICIENCY B5% a5% OFF

AMBIENT TEMPERATURE, °F 90.0 59.0 40.0

AMBIENT RELATIVE HUMIDITY, % 00% 8% 60%

COMPRESSOR INLET TEMPERATURE, °F B7.7 52.4 30.0

BAROMETRIC PRESSURE, psia 14,698 14.596 14.606

INLET PRESSURE LOSS, Inches of water (Total} 24 27 27

EXHAUST PRESSURE LOSS, inches of water [Totaly 8.2 71 78

EXHAUST PRESSURE LOSS, inches of water (Static} 49 56 6.0

INJECTION FLUID WATER  WATER  WATER

INSECTION RATIO, b Water / b Fuel 0.7¢ 0.70 0.70

INJECTION FLUID STEAM STEAM STEAM

INJECTION RATIO, b Stwam / Ib Fuel 0.79 0.78 0.74

PWRAUG PWRAUGQ PWRAUG
COMBUSTION TURBINE PERFORMANCE;

NET POWER QUTPUT, kW 161,350 180.550 191,720 .
NET HEAT RATE, BuskWh {LHV) 10,425 10,015 9,820 .
NET HEAT RATE, BlwkWh {HHV) 10,950 10,520 10,315
FUEL FLOW, mvhr 90,920 97,750 101,770
WATER INJECTION RATE, bm/Myr 63,650 68,420 71,240
STEAM INJECTION RATE, bmiv 72,010 74,290 74,800
HEAT INPUT, mmBiute (LHV} 1,682 1,808 1.883
HEAT INPUT, mmBtuhr (HHV) 1,767 1,899 1,977
EXHAUST TEMPERATURE, °F 1,150 1,113 1.085
EXHAUST FLOW, lbm/he 3,424,973 3,698,460 3,842,227
EXHAUST FLOW, MACFM 2.40 2.5t 2.58
TOTAL PLANT AUXILIARY LOADS, kW 2,260 2410 2,500
EXHAUST GAS COMPOSITION (BY % VOL):
OXYGEN 10.50 11.07 11.24
CARBON DIOXIDE 5.49 553 5.56
WATER 1494 12.02 10.89
NITROGEN 68.20 70.49 71.30
ARGON 0.86 0.89 Q.90
MOLECULAR WEIGHT 27.92 2825 28.36
NET EMISSIONS: Based on Wastinghouse 2175620 test method
NOx, pprve @ 15% 02 42 42 42
NOx, brvhr 25 NO2 an 334 348
CO, ppravd 125 125 125
€O, pprrvd @ 15% 02 86 89 89
CO, bm/hr 389 429 449
502, ppmwd 8s 83 82
502, ppmvd @ 15% 02 59 55 58
502, bmmhe 573 618 641
VOC, ppmvd as CH4 30 30 30
VOC, ppmwd @ 15% 02 as CH4 2% 21 21
VOC, brvhr as CH4 53 59 52
PARTICULATES. bonvhr 958 958 10t.1
OPACITY <= 20% <= 20% <= 20%
OTSG EXHAUST STACK DATA:
Exhaust Temparaturs 1,150 1,113 1,095
Exhaust Density, a* 0.0238 0.0246 0.0250
Exhaust Volumetric Flow, it'/s 40050.38 4178144 4271567
Stack Diameter, # 28.00 28.00 28.00
Exhausi Veloclty, tts 65.04 87.85 849.37
NOTES:
- Paiformance based on new and clean condition.
- All data are expactad and not guaranteed.

= Nel power output is at the gensrator terminals minus turbine auxiftary loads.

- Exhaust volumetric flow rate is at the exit 10 the ECONQPAC stack.

- Trensition coofing is open loop.

- Qil fuel composition ks 87.2% C, 12.5% H, 0.5% S, 0.015% FBN,

- Auxifiary loads are dependent on the final plant configusation.

= Dry Low NOy injection rétios fre estimated. Actua! injection will be sst at the minimum required to veach speciiied NOy fevels. Performance will be adjusted accorging
- Stsam injection s for power augmentation sind not for NOy, control,

- Particuiates are par EPA Method 5B (front half only) and exclude H2504 mist.

- Panticutares for oll fued are basad on specific gravity and may vary depending on fuel. '

- Maximum gross pawer is 300 MW. CTPetsan
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Expacted 501G Combustion Turbine Performance
Simpis Cycle / Dry Low NOx Combustor

©

City of Lakeland - Mcintosh Project

97156 {45 psl) Hyorogen Cooled Genaratar (0.90 PF)

SITE CONDITIONS: CASE 1 CASE 2
FUEL TYPE oL olL
LOAD LEVEL 50% 50%
NET FUEL HEATING VALUE, Btwibm {LHV) 18,323 18,500
GROSS FUEL HEATING VALUE, Btuwibm {HHV) 19,450 19,430
EVAPORATIVE COOLER STATUS/EFFICIENCY a5% 85%
AMBIENT TEMPERATURE, *F 90.0 58.0
AMBIENT RELATIVE HUMIDITY, % 0% 80%
COMPRESSOR INLET TEMPERATURE, *F 87.7 £2.4
BAROMETRIC PRESSURE, psla 14,696 14,698
WNLET PRESSURE LOSS, inches of watar (Toal) 24 26
EXHAUST PRESSURE LOSS, inches of water (Total) 53 58
EXHAUST PRESSURE LOSS, Inches of water (Static) 42 47
INJECTION FLUID WATER WATER
INJECTION RATIO, tb Water / b Fuel 0.50 0.50
INJECTION FLUID STEAM STEAM
IJECTION RATIO, b Steam /b Fuel 0.78 0.72

PWRAUG PWAALG
COMBUSTION TURBINE PERFORMANCE:
NET POWER OUTPUT, kW 108,950 119,760
NET HEAT RATE, BiukWh (LHWV) 11,675 11,140
NET HEAT RATE, BiukWh (HHV) 12,380 11,700
FUEL FLOW, bm/v 68,130 72,130
WATER INJECTION RATE. bm/ty 34,070 36,070
STEAM INJECTION RATE, brvhr 52,940 52.010
HEAT INPUT, mmBtutw (LHV) 1,248 1.334
HEAT INPUT, mmEBtutw (HMV) 1,324 1,402
EXHAUST TEMPERATURE, *F 268 B4S
EXHAUST FLOW, bbrvhr 3.3632,240 3,567,013
EXHAUST FLOW, MACFM 2.08 2.14
TOTAL PLANT AUXILIARY LOADS, kW 1,750 1,840
EXHAUST GAS COMPOSITION (BY % VOL):
OXYGEN 1288 13.44
CARBON DIOXIDE 422 4.26
WATER 11.83 8.78
NITROGEN 70.20 7259
ARGON 0.88 0N
MOLECULAR WEIGHT T 2813 28.48

NET EMISSIONS: Based on Westinghouse 2175620 test method
NOx, ppmwd @ 15% 02 75 75
NOx, lbmvhe as NO2 415 439
CO, pprmvd 350 3s0
CO, ppmvd @ 15% 02 327 335
CO, bmMvr 1,100 1,193
S02, pprvd €3 &2
$02, pprvd @ 15% 02 ‘ 59 58

. omhe 429 454
VOC, ppimvd as CH4 100 100
VOU, ppmvd @ 15% 02 as CH4 93 6
YOU., bm/r a5 CH4 180 195
PARTICULATES, Ibrvhy 135.1 1389
QOPACITY <= 50% <= 50%

OTSG EXHAUST STACK DATA: .
Exhaust Tomperature 968 845
Exhaust Denstty, ® 0.0270 0.0277
Exhaust Volumetric Flow, ft'/s 3463032 35707.73
Stack Diameter, ft 28.00 28.00
Exhaust Velocity, ft's 56.24 57.99
NOTES:

- Porformance based on new and clean condition.
- All data are sxpecied and not guaranieed.

- Nst power Guipui is at the genarator terminals minus burbine auxiliary loads,

- Exhaust wolumetric flow rate ls a1 the axii to the ECONOPAC stack.
- Transition cooling is open loop.

- Ol tuel composition & 87.2% C, 12.5% H, 0.3% S, 0.015% FBN.

« Auxiliary loads are depandent on the final plant configuration.”

CASE)
oiL
0%
18,323
19,430
OFF

30.0
60%
300
14.698

22
6.3
5.0
WATER
0.50
STEAM
0.67
PWR AUG

127,270
10,95
11,575
75,800
37,500
51,090

1,389
1473
928
3,695,548
2.18
1,500

13.55
434
17.75

73.42
o.e2

28.58

75
481
350
832

1,244

62

59
478
100

85
203

1398
<= 50%

928
0.0282
86395.39
28.00
59.11

W uub

CTT-1568C Rov.0

090097

- Dry Low NOx injection ratios are estimated. Actual injection will be set at the minimum required to reach specilied NO levels. Periormance will be adjusted according

- Steam injection |s for power augmentation and not for NOy, control.

- Particulalas are par EPA Mathod 5B (front half only) and axclude H2504 mist.

- Particulates for oll fusl are based on specific gravity and may vary depending on fusl.

- Maximum gross power is 300 Mw.
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1. Introduction

The 501G ECONOPAC™, nominally rated at 230 MW, is a
self-contained, 60-Hz electric power generating system. The design of the
ECONOPAC has evolved from over 45-years experience in combustion
turbine technology, including virtually all applications. From this
background and from a sensitivity to the changing needs of our users,
Westinghouse has developed a responsive design philosophy.
Westinghouse can supply all equipment and services necessary for an
operable power generation plant that will meet your requirements.

The 230-MW 501G is the world's largest, most efficient 60-Hz industral
combustion turbine at 38.5% net simple cycle efficiency. Even at part
load, power and efficiency are better than any 'F’ technology combustion

turbine at the 'F' baseload turbine inlet temperatures.

Raising technology to a new level, the 501G represents the latest in the
evolutionary cycle that continues a long line of large single-shaft, heavy
duty combustion turbines. The 501G engine consists of a 17-stage
axial-flow compressor, a combustion chamber equipped with 16

combustors, and a 4-stage reaction-type turbine.

The 501G is a product of Westinghouse's Trilateral Alliance with
Mitsubishi Heavy Industries and FiatAvio -- with aero technology infusion
from our Rolls-Royce alliance. The 501G will be manufactured in the
U.S. by Westinghouse and in Japan by MHI. Deliveries begin in 1996.

The 501G advantage:

. Most efficient combined cycle
. Large power density

. Lower life cycle cost

«  Low cost of electricity

Proprietary Information
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. Time-proven, fundamental design concepts
. Advanced aero-engine technology

For the baseload market, the 501G revolutionizes heat recovery
applications with expected combined cycle efficiency of over 58% net
(60% gross), depending on the steam bottoming cycle chosen. It is also
the economic choice for intermediate duty and peaking applications.

The 501G can operate on conventional combustion turbine fuels and a
wide range of other fuels. The 501G incorporates the latest in dry low
emission combustion technologies to maintain low NOy, CO, and other
emissions without water or steam injection on natural gas. Initially NOy
levels less than 25 ppm will be achieved on natural gas without injection,
and less than 42 ppm on distillate oil with water injection for dual-fuel

capability.

With its high efficiency and low capital cost, the 501G is ideal for
synthetic or coal gas applications, and with completion of the base design,
a program is in hand to enable these options to be offered. Additional
programs also will allow steam injection for power augmentation to be
offered.

Minimizing life cycle costs was an important objective in the design of the
501G. Complementing its low capital cost and low fuel consumption, the
501G has 15 percent fewer hot parts than the 501F, which results in lower
maintenance costs. The end result is an unprecedented low cost of
electricity -- less than 90% of current technology values.

Page 1-2 501G APPLICATION OVERVIEW
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2. Background

WESTINGHOUSE : A
LONG HISTORY OF
COMBUSTION
TURBINE EXPERTISE

PROVEN
TECHNOLOGY FOR
DESIGNED-IN
RELIABILITY AND
LOW LIFE CYCLE
COSTS

Westinghouse has a long and proud history in the combustion turbine
business. We were called upon during World War II to be the Navy's
contractor for the development and deployment of the first U.S. designed
and manufactured aviation jet engines. This led to our introduction of the
first industrial use of combustion turbines in a 2000-hp gas compressor
application in 1948,

Our first utility unit, rated at 5,000 kW, was installed for West Texas
Utilities in 1952. Since then, there have been many more firsts for
Westinghouse combustion turbines. And approximately 1,500 units using
Westinghouse technology have been sold by Westinghouse and our family
of international affiliates.

The first unit in the 501 series was delivered in 1968. Since then nearly
300 of the 501 units have been sold. The state-of-the-art 501G is the latest

in the series. Its heritage derives directly from the Westinghouse 501F and
501D5.

Designed for reliability and ease of maintenance, the 501G shares the same
features that have been well-proven through experience in other
Westinghouse combustion turbine models:

. Two-bearing rotor

. Horizontally split casings

. Cold-end generator drive

. Axial exhaust

. Access to critical hot-parts without cover lift

»  All flow path components removable without rotor lift

. Roomy walk-around enclosures for turbine and auxiliary packages
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PROJECT
CAPABILITIES
COMES FROM
EXPERIENCE

TOTAL SERVICE
FOR HIGH
AVAILABILITY AND
LOW OPERATING
COSTS

«  Powerlogic II microprocessor-based unit control, utilizing the highly
successful WDPF control system technology

Westinghouse is experienced in every facet of putting together a successful
power project. Our capabilities include:

Project development

. Total turnkey power plants

»  Plant permitting and feasibility studies
»  Equipment installation

o Integrated project management

Plant operation and maintenance

When Westinghouse takes responsibility for your plant, or any portion of
it, we take an integrated project management approach to the work at
hand. Westinghouse employs the most advanced planning techniques in the
industry. Project goals are clearly developed and well communicated.
Work packages are created, which include everything from the drawings,

to material lists, to sign-off sheets. Personal accountability means a
personal commitment to quality. Westinghouse has an impressive record
for building reliable plants, and finishing them on schedule and within
budget.

As a major customer commitment, Westinghouse offers a Total Service
program for our combustion turbine units. Starting with the technical
direction provided during the installation and start-up of your equipment,
we work on a continual cooperative effort to ensure that all service needs
are met. Whether dealing with a planned inspection outage, or an
emergency requiring the quick attention to return the unit to service,
Westinghouse is well-equipped, experienced and on-call around the clock,
365 days a year. At your call are expert troubleshooters, field service
engineers and well-stocked warehouses, from which critical components
can usually be shipped in less than 24 hours to meet emergency needs.
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A PROUD
TRADITION

Total Service also means that we pay close attention to trends observed
from data provided to us by users of similar units. We analyze this
information on a continuing basis, and provide timely reports to all
customers. Westinghouse, moreover, regularly provides information
related to relevant design improvements and upgrades, as well as notices
regarding inspection and maintenance activities. Pre-outage planning is a
standard feature of Westinghouse Total Service. Site Operational Audit
Reports, prepared by uniquely qualified experts, are also available.

Westinghouse is proud of its accomplishments as a leader in the field of
combustion turbine technology, project development and management,
manufacturing and after-sales service. The 501G is our latest achievement,
and we are particularly proud to bring this state-of-the-art combustion
turbine to the power generation marketplace for 60-Hz projects worldwide.
Regardless of the application, the 501G ECONOPAC is the basic building
block for a wide variety of highly efficient, economical power generation
systems.
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3. 501G Combustion Turbine Summary

COMPRESSOR
SECTION

COMBUSTION
SECTION

STEAM-COOLED
TRANSITIONS

Recognized as the heart of the ECONOPAC plant, the 501G combustion
turbine consists of three basic elements: axial-flow compressor,
combustion system, and turbine. These three elements are combined into
a single assembly that ships complete with rotor in place, thereby
facilitating field erection. Incorporated into the design are such proven
features as a horizontally split and sectionalized casings, two-bearing rotor
support, turbine air cooling system, compensating alignment system, and

axial-flow exhaust.

The axial-flow compressor has 17 stages with advanced profile airfoils and
a 19.2-to-1 pressure ratio. A single variable inlet guide vane (VIGV)
assembly is used for starting to avoid compressor surge, together with
opening the compressor bleed valves. The VIGV is also modulated close
to improve combined-cycle part load efficiency. The compressor rotor is a

bolted construction.

The 501G incorporates 16 dual-fuel dry low NO, combustors based on the
501F design, with the following initial emission levels less than the

following:
Natural Gas Distillate O1l
(no injection) (water injection)
NOy, ppm 25 42
CO, ppm 10 90
UHC, ppm 5 20

The transitions, one for each combustor, allow the hot gases to pass from
the combustors to the turbine blade path. The transitions are steam cooled
to make more air available for primary combustion. During the starting
cycle, however, steam is not required until the power output reaches 40%
baseload. In combined cycle, the steam is provided by the heat recovery
steam generator and can be returned to the intermediate pressure section of
the steam turbine. In simple cycle, the steam can be either provided by a
packaged boiler or raised by the exhaust energy using a simplified heat
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recovery system. In each application, steam cooling can be either closed
or open loop depending on water costs and application needs. In open
cycle, the steam would provide the option for power augmentation.

TURBINE SECTION The 501G turbine follows previous 501 designs, with curvic clutched discs
to transmit torque and a 4-stage turbine to optimize efficiency. The first
three stages are air cooled. The latest aero-engine viscous-flow codes
were used for the 3-D design of the airfoils. The turbine uses proven
aeroderivative advanced materials including directionally solidified
castings for the first two turbine rows and the latest development of
electron-beam vapor-deposited thermal barrier coatings.

REDUCED HOT To lower life cycle costs, the number of critical hot parts has been reduced

PARTS by over 15% compared to the S501F as shown below:

S01F S01G
Row 1 Vane 32 32
Row 1 Blade 72 54
Row 2 Vane 48 36
Row 2 Blade 66 50
Row 3 Vane 48 42
Row 3 Blade 112 101
Row 4 Vane 56 42
Row 4 Blade 100 90
Total 534 447

Proprietary Information Page 3-2 " 501G APPLICATION OVERVIEW

MPUAPH \S01GAO\S0IGCTS.DOC



4. ECONOPAC Equipment Summary

ECONOPAC SYSTEM

The Westinghouse 501G ECONOPAC is designed and engineered to
provide the user with a complete generating system. All components and
subsystems are carefully selected and optimized to form a compact plant,
housed within enclosures, designed to comply with environmental
requirements as well as showing Westinghouse's concern to be
aesthetically pleasing. The 501G ECONOPAC provides a small footprint
with high power density.

The 501G ECONOPAC features modular construction to facilitate
shipment and assembly. The system is pre-assembled to the maximum
extent permitted by shipping limitations. Where possible, subsystems are
grouped and installed in auxiliary packages to minimize field assembly.
These packages are completely factory assembled and wired requiring
only interconnection at the site. Pipe rack assemblies are supplied
eliminating the need for extensive piping fabrication during construction.
Westinghouse, furthermore, provides all interconnecting materials
between the standard modules.

In addition to the combustion turbine assembly previously described, the
basic bill of material for each ECONOPAC system includes the following

equipment and assemblies:

Generator

Static Excitation
Electrical/Control Package
Mechanical Package
Inlet System

Exhaust System

Gas Fuel System
Distillate Fuel Package
Compressor Water Wash
Pipe Packages

Fire Protection
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Generator

Static Excitation and
Voltage Regulator
System

Electrical/Control Package

Mechanical Package

Distillate Fuel Package

Inlet Filtration

Surge Equipment and Potential Transformer Cubicle
Auxiliary Transformer (Optional)
Isolated Phase Bus (Optional)

The hydrogen-cooled generator is equipped with integral lube oil and
cooler piping, and necessary instrumentation. The design uses a
shaft-mounted axial blower for circulating hydrogen through the
generator. A solid coupling connects the generator directly to the
compressor (the cold end of the combustion turbine).

The static excitation and voltage regulator system functions to control the
output of the AC generator by direct static excitation of the generator field.
Voltage regulation is accomplished by control of thyristor power
amplifiers. The excitation may be controlled either manually by a DC
regulator adjuster or automatically by the AC voltage regulator in response

to the generator terminal voltage.

The electrical/control package contains equipment necessary for
sequencing, control and monitoring of the turbine and generator. This
includes the Powerlogic II control system, motor control centers, generator
protective relay panels, voltage regulator, fire protection system, battery,
and battery charger. The batteries are in an isolated section of the package
and are readily accessible from the outside.

The mechanical package houses the common lube oil system and reservoir
for the combustion turbine and generator, generator seal o1l system,

instrument air system, and pressure switch and gage cabinet.

The distillate fuel package is factory assembled with its own bedplate and
enclosure, and contains the mechanical equipment to properly handle and

monitor the liquid fuel.

The inlet air filtration system has two stages of renewable pads. The first
component consists of a rain louver and screen to stop leaves, birds, and
trash. This is followed by a pad-type pre-filter and a final filter. Other
inlet filter configurations are available.
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Inlet Air and Exhaust
Gas Systems

Gas Fuel System

Water Injection

Compressor Water
Wash Package

Piping Packages

Fire Protection System

A side-inlet air duct directs flow into the compressor inlet manifold. The
manifold is designed to provide an efficient flow pattern of inlet air into
the axial-flow compressor. A parallel-baffle silencing configuration is

located in the inlet system for sound attenuation.

After expanding through the combustion turbine, the gases pass through
the exhaust transition and into the plenum of the exhaust stack. Turning
vanes located in the exhaust stack efficiently direct the gases vertically. A
parallel-baffle silencer section in the stack attenuates gas-borne noise. For
heat recovery applications, the exhaust stack is deleted, and the gases are

directed to the heat recovery steam generator.

The main components of the gas fuel system are located on a prepackaged
bedplate within the combustion turbine enclosure. A pressure switch and
gage panel is provided for local monitoring of the gas system.

The water injection system 1s used for NOy control during distillate oil
use. The system includes all equipment, valves, piping and
instrumentation required to control the flow of water into the combustors.
All components of the system are located within the turbine enclosure.

The compressor water wash package is provided for both on-line and off-
line compressor cleaning. This package incorporates the required pump,
eductor for detergent injection, piping, valving, orifices, and storage tanks.

Piping for the ECONGOPAC is designed and manufactured to minimize
field work. Each of the major plant modules is completely factory -
prepiped, requiring only a few field connections. This is enhanced by the
supply of two factory-assembled pipe packages. The turbine pipe
package, located adjacent to the combustion turbine in the turbine
enclosure, contains piping and valves for the cooling air and lube oil
supplies, and return drains. Also located within this package is the rotor
cooling-air filter. The generator pipe package, located adjacent to the
generator, contains the generator lube oil and seal oil piping.

The fire protection system gives visual indication of actuation at the local
control panel located in the electrical/control package. Two subsystems

are used:
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1. Anautomatically actuated dry chemical type system for the exhaust
bearing area of the turbine, consisting of temperature sensing
devices, spray horns, dry chemical tank, and interconnecting piping.

2. A CO, fire protection system is provided for the mechanical
package, turbine enclosure, and the electrical control package.
Thermal detectors are provided in the enclosures. A fire in any area
initiates the fire protection systems in that area only and shuts down

the unit,

Auxiliary Transformers  The auxiliary power transformer (optional) may be included as part of the
ECONOPAC bill of material. The transformer can be located at any point
in the system beyond the isolated phase bus.

Isolated Phase Isolated phase bus (optional), located at the starting package end of the
Bus/Surge Protection . .
plant, carries power from the generator terminals to the customer

connection. A surge protection and potential transformer cubicle connects

to the bus assembly.
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S. 501G ECONOPAC Arrangement

The ECONOPAC arrangement provides a small footprint with high power
density encompassing an area 107.5 ft x 153.5 ft (32.8 m x 46.8 m).
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6. Technical Data

501G COMBUSTION TURBINE
Compressor Type Axial Flow
Number of Stages 17
Rotor Speed 3600 rpm
Pressure Ratio 19.2:1
Inlet Guide Vanes Variable
Combustion System Natural Gas
Pressure Required 505 psig
Combustors
Type Dry Low NOy
Configuration Can-Annular
Fuel Dual
Number 16
Transitions
Cooling Fluid Steam
Steam Inlet Conditions
Pressure 300 psia
Temperature 420°F (216°C)
Total Flow 70,000 Ib/hr (31,750 kg/hr)
Number 16
Turbine Number of Stages 4
Number of Cooled Stages 3
Vane and Blade Design 3-D
Rotor Bearing-to-Bearing Span 321.4 in. (8164 mm)
Journal Bearing
Type Tilting Pad
Number 2
Thrust Bearing
Type Tilting Pad
Number 1
Drive Cold End
Proprietary Information Page 6-1 501G APPLICATION OVERVIEW
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GENERATOR

Basis of Rating

Insulation Classes and
Temperature Rise

Impedances and Time
Constants:

Manufacturer

Type

Model

Ratings:
Voltage
Current
Frequency
Speed

Generator Field Current, Rated
Generator Field Voltage, Rated

Hydrogen Pressure
Cold Gas Temperature

Insulation Class for Stator,
Rotor and Exciter

Maximum Hot Spot Temperature

(325 MVA)

X4
Xq
X'av
Xai
X'qv
X'al
X"y
X4y
X"qv
X"q1
X;
X
Xy
Iy

Io
T'do
T'eo
T“do

Westinghouse
Hydrogen Cooled
2-97 x 166

20kV
9381 amps
60 Hz
3600 rpm
2472 amps
475 volts

45 psig
97°F (36°C)

Class F Insulation, Class B
Rise
266°F (130°C)

191.1%
186.7%
27.6%
31.3%
43.8%
49.8%
22.8%
24.8%
22.6%
24.6%
22.7%
10.8%
19.3%
0.12%
0.19%
6.205 sec
0.689 sec
0.042 sec
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EXCITER

STARTING TIME

RECOMMENDED
INSPECTION
INTERVALS

Tllqo
Xp

Short Circuit Ratio
Type

Normal
Fast (Option)

Inspection Type

Combustor
Hot Gas Path
Major Overhaul

0.068sec

30.8%
0.58
Static
20 min
10 min
Intervals®
Hours Starts
8,000 400
24,000 1,200
48,000 2,400

* The hours shown are for a natural gas-fired, baseloaded unit.
For operation on oil, multiply the intervals shown by 0.8.
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WEIGHTS Heaviest Piece Lifted During Construction

Component Generator
Weight 594,000 1b (269,000 kg)
Heaviest Piece Lifted After Construction
Component - Bladed Combustion Turbine
Rotor
Weight 118,000 1b (53,500 kg)
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7. Simple Cycle Performance

This section provides simple cycle baseload performance for a range of
ambient temperature. Thermal performance and emission levels are
included. Maximum power capability of the S01G is 300 MW at the
generator terminals.
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GENERIC DATA
DRY LOW NOx COMBUSTOR

EXPECTED 501G COMBUSTION TURBINE PERFORMANCE

SITE CONDITIONS:

FUEL TYPE

LOAD LEVEL

FUEL HEATING VALUE, BTU/LB LHV
FUEL HEATING VALUE, BTULB HHV

AMBIENT TEMPERATURE, F

RELATIVE HUMIDITY

BAROMETRIC PRESSURE, PSIA

INLET PRESSURE LOSS, IN-WATER
EXHAUST PRESSURE LOSS, IN-WATER
INJECTION FLUID

INJECTION RATIO, LBAB

GENERATOR POWER FACTOR
GENERATOR HYDROGEN PRESSURE, PSIA
GENERATOR FRAME (2-97 X 150)

COMBUSTION TURBINE PERFORMANCE:

NET POWER OUTPUT, KW
HEAT RATE, BTUKWH LHV
EXHAUST FLOW, LB/HR
EXHAUST TEMPERATURE, F
FUEL FLOW, LB/HR

INJECTION RATE, LB/HR
AUXILIARY LOAD, KW

HEAT INPUT, MMBTU/MR (LHV)
HEAT INPUT, MMBTUMR (HHV)
EXHAUST FLOW, MAGFM

EXHAUST GAS COMPOSITION (BY PCT VOL):

OXYGEN
CARBON DIOXIDE
WATER
NITROGEN
ARGON

MOLECULAR WEIGHT
EMISSIONS:

NOx, PPMVD @ 15% Q2
NOx, LB/HR
CO, PPMVD
CO, LB/HR
S02, PPMVD
$02, LBHR
TOTAL UHC, PPMVD
TOTAL UMC, LBHR
VOC, PPMVD
VOC, LBHR
PARTICULATES (PM10/TSP), LB/HR (TOTAL)
SOO0T, LBHR
ASH, LBHR
H2504 MIST, LBHR
COz, PPMVD
CO2, LBHR
OPACITY, %

NOTES:

GAS
BASE
21520
23880

284810
8390
4864280
1068
111040
¢

500
23%0
2652
3.18

11.92
8.30
74.73
0.94

28.42

25

265630
8530
4895420
1077
105250
0

500
2265
2513
3.09

12

4

10

B.4

8.1

0.0

0.3

45068

300691
=10

GAS
BASE
21520
23880

32

80
14,696
4.2
56
NONE

0.9
30

254330
8620
4590810
1082
101870
0

500
2192
2433
3.03

12.13
397
8.29

74.65
0.84

2841

43

5

12

4

10

8.2

79

0.0

0.3

44825

291013
<=10

230000
8860
4350180
1100
94690

0

500
2038
2261
291

12.18
3.89
8.75

74,22
0.93

28.36

25
214

7.8

7.5

0.0

0.3

43925

270616
<=10

1. The net power output is the power at the generator terminals minus turbine auxiliary loads.

2. The natural gas fuel composition is 100% CH4 and 0.2 grains of sulfur per 100 SCF.

3. Natural gas fuel is heated with rotor waste heat from cooling circuit. The sensible heat of
the fuel is not Included in the fuel heating values, heat rate, or haat inputs.

4. Exhaust volumetric flow rate is at the exit of ECONOPAC stack.

216310
9030
4206670
1112
90770

0

500
1953
2168
2.85

43748
259500
<=10

GAS
BASE
21520
23880

90

14.696
3.7
4.4

NONE

0.9
30

204000
9240
4069570
1126
87590

0

500
1885
2092
2.79

11.97
3.82
10.38
72.90
0.92

28.17

25
198

7.3

7.1

0.0

0.3

43915

250208
<=10

CTT-969
05/09/95

196370
9380
3976750
1136
85590

0

500
1842
2044
2.75

11.79
3.81
11.34
72.14
0.91

28.06

0.3

44232

244555
<=10



GENERIC DATA
DRY LOW NOx COMBUSTOR

EXPECTED 501G COMBUSTION TURBINE PERFORMANCE

OIL
BASE
18450
19680

2

14.696
4.2

59
WATER

08
30

273930
9350
4825010
1054
138820
194350
1250
25661
2732
3.15

10.33
592
12.22
70.63
0.89

28.25

OIL
BASE
18450
19680

59

€0
14.696
4.0

53
WATER
14

0.9

30

248280
9610
4568320

1069 -

129320
181050
1250
2386
2545
3.0

10.40

581 -

12,60
70.30
0.88

28.20

42
434

80 .

367
15
133

47
12

73.9
39.6

OlL
BASE
18450
19680

75

€0
14,696
38

5.0
"WATER
14

09

30

233950
9790
4415880
1079
124140
173800
1250
2290
2443
294

10.35
5.75
13.17
69.83
0.88

28.13

42
416
80

15
128
20
45

11
71.0

128
20.2
68250
409388
<=20

SITE CONDITIONS:
FUEL TYPE OiL OIL
LOAD LEVEL 98% BASE
FUEL HEATING VALUE, BTU/LB LHV 18450 18450
FUEL HEATING VALUE, BTUALB HHV 19680 19680
AMBIENT TEMPERATURE. F 0 20
RELATIVE HUMIDITY 60 60
BAROMETRIC PRESSURE, PSIA 14696 14,696
INLET PRESSURE LOSS, IN-WATER 4.2 - 43
EXHAUST PRESSURE LOSS, IN-WATER 8.5 6.2
INJECTION FLUID WATER WATER
INJECTION RATIO, LBAB 14 1.4
GENERATOR POWER FACTOR 0.9 0.9
GENERATOR HYDROGEN PRESSURE, PSIA 30 30
GENERATOR FRAME (2-97 X 150)
COMBUSTION TURBINE PERFORMANCE:
NET POWER OUTPUT, KW 208750 286010
HEAT RATE, BTU/KWH LHV 9110 9250
EXHAUST FLOW, LB/HR 5022180 4937110
EXHAUST TEMPERATURE, F 1038 1050
FUEL FLOW, LBHR 147510 143380
INJECTION RATE, LBHR 206520 200750
AUXILIARY LOAD, KW 1250 1250
HEAT INPUT. MMBTUMR (LHV) 2722 2646
HEAT INPUT, MMBTUMHR (HHV) 2903 2822
EXHAUST FLOW, MACFM 3.24 3.21
EXHAUST GAS COMPOSITION (BY PCT VOL):
OXYGEN 10.15 10.25
CARBON DIOXIDE 6.04 597
WATER 12.26 12.20
NITROGEN 70.65 70.67
ARGON 0.89 0.89
MOLECULAR WEIGHT 28.26 28.26
EMISSIONS:
NOx, PPMVD @ 15% 02 42 42
NOx, LB/HR 495 481
CO, PPMVD 90 90
CQO, LBMHR 405 398
802, PPMVD 16 15
S02, LB/HR 152 148
TOTAL UHC, PPMVD 20 20
TOTAL UHC, LBHR 51 51
VOC, PPMVD 5 5
VOC, LBHR 13 13
PARTICULATES (PM10/TSP), LB/HR (TOTAL) 82.7 80.9
SOO0T, LB/HR 436 42.8
ASH, LBHR 15.2 14.8
H2504 MIST, LBHR 24.0 233
CO2, PPMVD 70919 70088
co2, LB/HR 486611 473099
OPACITY, % <=20 <=20
NOTES:
1. The net power output is the power al the generaler terminals minus turbine auxiliary loads.
2. The distillate oil fuel composition is 86.425% C, 13.5% H, 0.05% S, 0.015% FBN and 0.01% ash.
3. Exhaust volumetric flow rate is at the exit of ECONOPAC stack.
4. Injection rales are expected and will be adjusted during plant commissioning to meet emissions.
5. Gross power output is limited 1o 300 MW. Parl was achieved by reducing firing temperatire

and is based on unrestricted CT power output.

220920
2880
4271280
101
119620
167470
1250
2207
2354
288

10.22
5N
14.08
69.11
087

28.03

42
401
90
340
15
123
20
43

11
683
366
12.3
19.4
68461
394492
<=20

CTT-969
05/09/95

212820
10130
4173820
1100
116850
163590
1250
2156
2300
2.84

10.086
5.69
14.97
68.40
0.86

27.93



8. Performance Correction Curves

Correction curves are provided to correct the simple cycle performance
given in the previous section to site conditions. Correction curves are
provided for the following parameters.

. Elevation
. Compressor Inlet Temperature
. Excess Exhaust Loss

. Excess Inlet Loss
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501G ECONOPAC SYSTEM PERFORMANCE
Correction to SO Performance VS. Elevation
Power and Exhaust Flow

1.04

1.00

0.96 ‘\

0.92 AN
AN

S0.88 AN

3 N\

L \
& 0.84 S
3

2

3 0.80

0.76 AN
N
0.72 AN

No Effect on Heat Rate \
or Exhaust Temperature

0.68

0.64
0 1 2 3 4 S 6 7 8

Elevation - ft. (thousands)

T7-003-501G
05/16/94



501G ECONOPAC SYSTEM PERFORMANCE
Exhaust Temperature and Correction to 1ISO Performance
VS. Compressor Inlet Temperature
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501G ECONOPAC SYSTEM PERFORMANCE

Correction to 1SO Performance for Excess Inlet Loss
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501G ECONOPAC SYSTEM PERFORMANCE

Correction to ISO Performance for Excess Exhaust Loss
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9. Combined Cycle Performance

Typical heat balance diagrams are given for | x 1 and 2 x ! combined cycle
configurations. Westinghouse should be consulted on your project-specific
requirements.
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OPERATING CONDITIONS;

AMBIENT TEMPERATURL
RCLATIVE HUMIDITY
BAROMETRIC PRESSURE
FUEL TYPL

FUCL HEATING VALUC, LHY

GENERATOR POWCR FACATOR

FULL HHY/LHY

59 °F 15 °C Fa)
50 % 60 % PN
14.696 PSIA 1.033 KG/CMZ A

NATURAL GAS
21520 BIU/L
0.9

NATURAL GAS N
50056 KJ/KC A
4

. 0.9
1.109

STCAM TURBINE BACKPRESSURE 1.5 in HgA

a
ESTIMATED PLANT PERFORMANCE; . £
CROSS CT POWER 229340 KW 229340 KW 4 Y
GROSS 51 POWER 119785 Kw 1139785 KW a
GROSS PLANT POWER 349125 KW 349125 KW 8
PLANT AUXILIARY LOADS 6635 XKW 6635 KW
NET PLANT POWER 342450 KW 342490 KW

CT FUEL INPUT, LHY
NET PLANT HEAT RATE, LHY

STACK NOx EMISSIONS 25 PPMVD

NOTES:

1. £ INDICATES PARAMLTER WHICH, IF DIFFLRENT,
RESULTS IN & CORRECTION TQ THE CALCULATED
PCRFORMANCE.

2036.68 MMBTU/HR, LHV
5947 BIU/KW-HR, LHV

1.109 Fa
38.1 mm HgA A

2149 G}/HR, LHY
6274 KJ/XW-HR, LKV
25 PPMVD

HATURAL GAS FUEL

HP TURBINE

1P TURBINE

HOT REWEAT

INDUCTION

N\

COOLING
1owln

COMDINHSIR

fUEL CaS H

COMDINSATL
PUMP

MAKD u#
1260 A

LATCR

| ep—— NATURAL GAS
T=sb A

10 €V~ |-AA
A~

®

STACK

|

2. PERFORMANCE VALUES ARE TOR NEW AND lé.lv ‘ It ‘ é ]

CLEAN EQUIPMENT. 2 : ==zl

SN R H L Mtowits

3. NET PLANT POWER REFERENCED 10 THE LOW THHEIR TR g e

SIDE OF THE TRANSFORMLR. TRANSFORMER HEEREHUIEemE

LOSSES HAVE NOT BEEN INCLUDED. o1c NEHEHERE B
4. NOx EMISSIONS AR BASED ON 15% 0y AND CoTRBINE

IS0 COMDITIONS, o
5, PERFORMAHCE BASED ON NATURAL GAS WITH @——cho

A MAXIMUM SULFUR CONTENT OF 0.2 GRAINS

PER 100 SCF. orw

PUMP
6. NATURAL GAS FUEL COMPOSITION 1S 100% CH,.
4 3 PRESSURE, NATURAL CIRCULATION
HLAT RECOVERY STEAM GENLRATOR (HRSG)
WESTINGHOUSE 1X1 501G REFERENCE PLANT
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[=5)
AMBIENT TEMPLRATURE 59 °F 15 °C Ty '
RELATIVE HUMIDITY 60 % 60 % Fa Cooume
BAROMETRIC PRLSSURE 14.696 PSIA 1.033 KG/CM2 O 10w(R
FUEL TYPE HATURAL GAS NATURAL GAS TA
FULL HEATING VALUE, LHY 21520 BIU/LB 50056 KI/KC A —
GENERATOR POWER FACATOR 0.9 0.9 FaY
FUCL HHY/LHY 1.109 1.109 A \ conotnseR v
SifAaM TURBINL BACKPRISSURE 1.5 in HgA 381 mm HgA & %:‘ 1P TURBINE LP TURBINE

WAKL UP
3 1=60 O
ESTIMATED PLANT PERFORMANCE: . 2l o
CROSS CT POWER 458680 KW 45B6BO KW 2 Y
GROSS ST POWER 240714 KW 240714 KW -
GROSS PLANT POWER 699394 KW 699394 Kw 3 v - o¥
PLANT AUXILIARY LOADS 13290 KW 13290 KW 3 8
NET PLANT POWER 686104 KW 686104 KW Z g
CT TUEL INPUT, LHY 4073.4 MMBTU/HR, LHY 4297.4 GJ/HR, LWV - z TUCL CAS MEATER
NET PLANT HEAT RATE, LhY 5937 BIU/KW-HR, LHV 6264 KJ/KW-HR, LHV ﬁ RE 10 €1~ M uATURAL Cas
STACK NOx EMISSIONS 25 PPMVD 25 PPMVD Q o — VY :
NOTES ~ T =
b, AVINDICATES PARAMETIER WHICH, IF DIFFERENT, NATURAL CAS FULL
RESULTS IN A CORRECTION TO THE CALCULATED N — | |
PERFORMANCE. Lk l }
2. PERFORMANCE VALUES ARE FOR NEW AND l%l ‘ 1] ﬁ
CLEAN [QUIPMENT. ) NERNPIIRAE 8
—( 8 FMIEAER Y whtcom g2 = .
3. NET PLANT POWER RFERENCED 10 THE LOW ] HEIERE g i g |
SIDE OF THE TRANSFORMER. TRANSFORMER HHERIEE H
LOSSES HAYE NOT BEEN INCLUDED. - o I S I - ) "l““ z
107 2 2 L =
4. NOx EMISSIONS ARL BASED ON 15% 07 AND oMM ION

SO CONDITIONS. TURBINLS
5. PLRFORMANCE BASED ON NATURAL GAS WITH ®-._

A MAXIMUM SULFUR CONTENT OF 0.2 GRAINS

PER 100 SCT. Brw

Pusp
6. NATURAL GAS FUEL COMPOSITION IS 100% CH,. 1 u:r 2
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10. Economics

This section features two exhibits: Relative Annual Cost of Power and
Combined Cycle Plant Economic Analysis. The 501G-based combined
cycle plant is compared to combined cycle plants using the current 'F'
technology combustion turbines.

The Relative Annual Cost of Power displays the expected cost ratio for
501G vs. 'F' technology as a function of capacity factor. Throughout the
load range, the 501G has a 10% to 15% advantage over 'F' technology.

The Combined Cycle Plant Economic Analysis compares intemal rate of
return (IRR) and average debt coverage ratio for the two technology
levels.

To achieve a pre-defined 20% IRR for 'F' technology, the selling price of
electricity, including both capacity payment and energy payment, was
varied. Then the 501G IRR was calculated using the same selling price of
electricity. Some of the key financial assumptions, shown on a separate
page, are conservative. For example, a construction period of 27 months is
assumed, even though a 22- to 24-month schedule is more typical.

Whether considering a 90% or 50% capacity factor, the 501G yields a
major IRR improvement. Likewise, the average debt coverage ratio, the
average ratio of yearly return to debt service, shows the significant financial
advantage of the 501G.

The 501G, therefore, offers considerable economic advantage for your
project, whether for high or low capacity factors.
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Relative Annual Cost of Power
"F" vs "G" Technology - Combined Cycle Plants
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Combined Cycle Plant Economic Analysis

Financial Performance for a Non-Utility Generation Project
(Assumes 25 year levelized power rates, includes SCR)

90% Capacity Factor

Project IRR Average Debt
25 Years Coverage Ratio
"F" Technology 20.0% 1.52
"G" Technology 35.2% 2.18
50% Capacity Factor
Project IRR Average Debt
25 Years Coverage Ratio
"F" Technology 20.0% 1.52

"G" Technology 33.4% 2.11

2408 3,



Financial Analysis Key Assumptions

3% degradation on capacity

2% degradation on heat rate

Fuel cost = $3.00/MMBtu

25 year plant life

4% general escalation rate

No sale to steam host

Base capacity factor = 90%

Construction period = 27 months ("F" & "G" technology)
Owner’s contingency = 5% of turnkey cost

Permitting, legal, misc. costs = $5 Miilion

Federal income tax rate = 34%

State income tax rate = 8%

Debt/Equity = 85/15

Debt term = 15 years

Debt interest rate = 10%

Required debt reserve = 6 months debt service
Levelized power rate set to have "F" Technology IRR = 20%



APPENDIX B

BEST AVAILABLE CONTROL TECHNOLOGY EVALUATION FOR THE
PROPOSED 501G
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B.1 NEW SOURCE PERFORMANCE STANDARDS
The NSPS regulations (40 CFR, Subpart GG} applicable to gas turbines 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 proposed 501G project and are the most
stringent provision of the NSPS. These requirements are summarized in Table B-1 and were

considered in the BACT analysis.

As noted from Table B-1, the NSPS NO, emission limit can be adjusted upward to allow for fuel-
bound nitrogen (FBN). For a fuel-bound nitrogen concentration of 0.015 percent or less, no
increase in the NSPS is provided; for a fuel-bound nitrogen concentration of 0.03 percent, the

NSPS is increased by 0.0012 percent or 12 parts per million (ppm).

B.2 BEST AVAILABLE CONTROL TECHNOLOGY

B.2.1 NITROGEN OXIDES

Advanced dry low-NQO, combustion alone has increasingly been approved by regulatory agencies
as BACT and is technically feasible for the proposed project. Available information suggests that
SCR with dry low-NO, combustor technology or with wet injection is also technically feasible.
For the 501G Project, advanced dry low-NO, combustor technology is equivalent to the SCR
technology and has several important advantages.

B.2.1.1 Identification of NO, Control Technologies

NO, emissions from combustion of fossil fuels consist of thermal NQ and fuel-bound NQ .
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,

B-1



9737594C/APFPB-2
11/29/97

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 B-2 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 obtained from
BACT/LAER Information System (BLIS) database maintained at EPA’s National Computer
Center located at Rescarcﬁ Triangle Park, North Carolina, (e.g., 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).

Historically, the most stringent NO, controls for CTs established as LAER/BACT by state
agencies were 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. However,
advanced dry low-NO, technology has only recently been developed and made available for gas
turbines. SCR is a post-combustion control, while advanced dry low-NO, combustors minimize

the formation of NO, in the combustion process.

SCR has been installed or permitted in over 100 projects. The majority of these projects (more
than 90 percent) are cogeneration facilities with capacities of 50 MW or less. About 80 percent
of the projects have been in California. Of these 109 projects that have either installed SCR or
have been permitted with SCR, about 40 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:

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
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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.

As discussed in Section 3.0, BACT involves an evaluation of the economic, environmental, and
energy impacts of alternative control technologies. In contrast, LAER only considers the

technical aspects of control.

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., about 25 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 nearly 90 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 of NQ in
the exhaust gas stream. The most common emission limiting standards associated with SCR are
approximately 9 ppm for natural gas firing. However, a few 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 uncontrolied NO, levels below 42 ppm.

~ The installation of SCR has primarily been on combined cycle units where the catalyst is located
in the HRSG at the proper temperature range. SCR has been installed on two simple cycle
projects in California on machines significantly smaller (less than 25 MW) than the 501G
proposed. With smaller turbines, the exhaust as temperature is lower making possible the
installation of high temperature catalysts. Without the OTSG on the 501G, temperature would
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easily exceed the 1,100° F limitation for high temperature catalysts. Even with the OTSG,
temperatures will approach 1,100° F and monitoring and control systems will be required to
prevent catalyst damage. The high temperature catalyst are more than 2 times more costly than
conventional base metal catalysts that are installed in HRSG. While manufacturers guarantee the
high temperature catalysts for 3 years, operating experience at temperatures above 1,000° F is
limited. Continuous exposure at these elevated temperatures suggest a more limited life of the

SCR system.

Wet injection historically has been the primary method of reducing NO, emissions from CTs.
Indeed, 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, however, CT manufacturers have
developed dry low-NO, combustors that can reduce NO, concentrations to 25 ppmvd (corrected to

15 percent O,) or less when firing natural gas.

In Florida, all 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 primarily in the range of 15 ppmvd to

25 ppmvd (corrected to 15 percent O,, dry conditions) for future operations on natural-gas firing.

B.2.1.2 Technology Description and Feasibility

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
conventional machines manufactured by Westinghouse, GE, Kraftwork Union, and ABB, can

achieve NO, concentrations of 25 ppmvd or less when firing natural gas. Westinghouse and GE
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have offered dry low-NO, combustors on advanced heavy-duty industrial machines. 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
when firing natural gas at baseload conditions is 25 ppmvd (corrected to 15 percent O,), a level

which is guaranteed by the selected vendor (Westinghouse) for the project.

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, + 6HO

4NH; + 2NO, + O, = 3N, + 6H O

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 with base metal catalysts. 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 with SCR has not been extensive, certain cost, technical, and
environmental considerations have surfaced for units firing both natural gas and oil while using
SCR.

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 with concomitant cost and technical requirements. Ammonium sulfate is

emitted as particulate matter. While the formation of ammonium salts is primarily associated with
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oil firing, sulfur combustion products from natural gas also could form small amounts of

ammonium salts.

Zeolite and specially designed high temperature catalysts, which are reported to be capable of
operating in temperature ranges up to 1,100°F, have become 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 1,100°F and above, the high-temperature catalyst will be
irreparably damaged. Application of an SCR system using a zeolite catalyst would be feasible for
the project; however, use in simple cycle operation will require monitoring to assure the
temperature limits are not exceeded. If temperatures are exceeded then exhaust gas cooling would

be required.

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 + ¥ O, -> 2N, + CO, + 2HO

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 bisuifate, potentially plugging the cold end equipment downstrearn.
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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
501G 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 DeNQ, requires the exhaust gas
temperature to be above 1,800°F. However, use of ammonia plus hydrogen lowers the
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 material requirements, 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
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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.

Technology Determination—A technical evaluation of available post-combustion 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, dry low-NO, combustion technology is technically feasible and SCR in
combination with combustion controls is a potentially feasible alternative that can achieve a
maximum degree of emission reduction. The advanced dry low-NQ, combustof alone can achieve
25 ppm (corrected) and the SCR with dry low-NO, combustor is capable of achieving a NQ,
emission level of 7.5 ppm when firing natural gas (corrected to 15 percent O, dry conditions).
When firing oil, the emissions with SCR and wet injection would be about 12.6 ppm (corrected),
whereas emissions with wet injection alone would be 42 ppm (corrected). The SCR has a NO,

removal rate of 70 percent based on an associated ammonia slip (i.e., to 10 ppm).

B.2.1.3 SCR Cost Estimates

Tables B-3 and B-4 present the total capital and annualized cost for SCR, respectively. The costs
were developed using EPA Cost Control Manual (EPA, 1990 & 1993). A vendor estimate was
obtained for the SCR system and is contained in this appendix. Standard EPA recommended cost
factors were used. For simple cycle operation, a capital recovery period of 10 years was used,
since the SCR system would be subjected to temperatures exceeding 1,000°F where considerable
wear can take place resulting in lower life of equipment. For combined cycle operation the

capital recovery factor was adjusted to account for a 20 year life.
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B.2.2 CARBON MONOXIDE
B.2.2.1 Identification of CO Control Technologies

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 B-5
presents a listing of LAER/BACT decisions for CO emissions from combustion turbines.
Combustion design is the more common contro] 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 CTs being evaluated, CO emissions will not exceed 50 ppmvd,
corrected to dry conditions when firing natural gas under full load conditions and 90 ppmvd when

firing distillate oil.

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).

B.2.2.2 Technology Description
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. Oxidation
catalysts have not been used on fuel-oil-fired CTs or combined cycle facilities. The use of sulfur-
containing fuels in an oxidation catalyst system would result in an increase of SO, emissions and
concomitant corrosive effects to the stack. In addition, trace metals in the fuel could result in

catalyst poisoning during prolonged periods of operation.
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Since the units likely will require numerous startups, variations in exhaust conditions will
influence catalyst life and performance. Very little technical data exist to demonstrate the effect

of such cycling.

The lack of demonstrated operation with oil firing suggests rejection of catalytic oxidation as a
technically feasible alternative. However, the advent of a second generation catalyst suggests that

an oxidation catalyst could be used although none have been placed in actual operation.

B.2.2.3 Oxidation Catalyst Costs
Tables B-6 and B-7 present the capital and annualized cost for an oxidation catalyst. The

maximum CO impacts are less than 0.1 percent of the applicable ambient air quality standards.

There would also be no secondary benefits, such as acidic deposition, to reducing CO.



9737594C

11/24/97
Table B-1. Federal NSPS for Electric Utility Stationary Gas Turbines
Pollutant Emission Limitation®
Nitrogen Oxides® 0.0075 percent by volume (75 ppm) at

15 percent O, on a dry basis adjusted for
heat rate and fuel nitrogen

* Applicable to electric utility gas turbines with a heat input at peak load of greater than 100 x
10° Bru/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:

| Allowed Increase

Fuel-Bound Nitrogen (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 B-2. Summary of BACT Determinations for NOx. Page 1 of 9
Permit
fasun Unit/Procass EMclency
Fiaciy Name Siate Dats Description Capacity {sire) NOx Emwmission Linkt Comtrol Method %) Type
Mead Costed Board, Inc. AL Mar-1997  Combined Cycle Turbine (25 Mw) 588 MMBTUMR 250 PPMVDMD 15% O2 (GAE)  dry kw nox combustor design firing gas and dry low nox 0 BACT.PSD
combustor with water injeclion fiing ol
Formusa Plastics Corporstion, Baion Rouge Plant LA Mar-1997 Turbine/Hsrg, Gas Cogenerstion 450 MM BTUMR 0.0 PPMV dry low nox bumer 0 BACT-PSD
Southwesiam Public Service Company NM Fob-1997 Combustion Turbine, Malural Gas 100 MW 0.0 SEE FACILITY NOTES dry low nox combustion 0 BACT-PSD
Southem Natursl Gas Company MS Dec-1990 Turtine. Natural Gas-Fired 9160 HORSEPOWER 10.0 PPMV @ 15% O2, DRY proper turbine design and operation 0 BACT-PSD
Southern Natursl Gas Company-Selma AL Dec-1998 9180 Hp Ge M33002G Natursl Gas Fired Turbine ] 53.0 LB/MHR 0 BACT-PSD
Southwestern Public Senvice Co NM Nov-1998 Combustion Turbine, Naturs) Gas 100 MW 15.0 PPM. SEE FAC. NOTES dry low nox combustion 0 BACT-PSD
Bius Mourigsin Powar, Lp PA Jul-1998 Combustian Turbime With Hawt Recovery Borler 153 MW 40 PPM @ 15% 02 dry Inb with scr water injection In piace when fwing od. od B4 LAER
fring Wits sat to B.4 ppm gb15% 02

Goneral Electric Gas Turbines sC Apr-1906 | €. Turbine 2700 MMBTUMR 8853 LBHR good combustion practices to minkmize emissions 0 BACT-PSD
Carvlina Power & Light NC Apr-1998 Combustion Turbine, 4 Each 1908 MMBTUMR 512.3 LBHR water injection; fuel spec: & 04% n fuel ol ] BACT-PSD
Canclina Power & Light NG Apr-1950 Combustion Turbine, 4 Each 1908 MMBTUMR 158 0 LB/MR water injection 1] BACT-PSD
Mid-Gsorgla Cogen. GA Apr- 1098 Combustion Turbine (2), Natursl Gas 118 MW %0 PPMVD dry low nox burmer wikth scr [ BACT-PSD
Mid-Georgia Cogen, GA Apr-1998 Combustion Turbine (2}, Fuel Ol 116 MW 200 PPMVD walSr injection with scr i} BACT-PSD
Geomgia Gulf Corporailon LA Mar-1958 Generator, Natural Gas Fired Turbing 1123 MM BTU/HR 25.0 PPMV-CORR. TO 15%02 control nox using steam injection [} BACT-PSD
Seminols Hardes Link 3 FL Jan-1998 Combined Cycke Combustion Turbine 140 MW 150 PPM @ 15% O2 dry inb staged combusiion 0 BACT-PSD
Key West CRy Electric System FL Sep-1995 Turbine, Existing C1 Relecation To A New Plant 3 MW 750 PPM @ 15% 02 walar injection L] BACT-PSD
Union Carbide Corporstion LA Sep-16985 Generator, Gas Turbine 1313 MM BTU/HR 250 PPMV CORR, TO 15% 02 dry low nox combustor [} BACT-PSD
Brooktyn Narvy Yard Cogenerstion Partners LP. NY Jun-1985 Turbine, Natural Gas Fired 240 MW 3.5 PPM @ 15% 02 e [} LAER

hyn Navy Yard Cog Pariness LP. NY Jun-1295 Turbine. O Fired 240 MW 10.0 PPM & 15% 02 aor o 1AER
Pands-Kathleen, L.P. FL Jun-1295 GCombined Cycle Combustion Turbina (Total 1150Mw) 75 MW 15.0 PPM & 15% 02 dry low nox bumer [+] BACT-PSD
Procior And Gamble Paper Products Co (Chirain) PA May-1885  Turbine, Natural Gas 580 MMBTUHR 55.0 PPM @ 15% 02 steam Injeclion 75 RACT
Piigrim Energy Cenler NY Apr-1995 (2) Wastinghouse W501D5 Turbines {Ep #S 0000182} 1400 MMBTUMR 4.5 PPM, 23§ LBMHR steam injection followed by sor 0 BACT
Lederie |abormories NY Apr- 1985 {2) Gas Tubines (Ep #S DHMDIA100 110 MMBTUMR 42.0 PPM, 18 LBMHR steam injection ] BACT-PSD
Gainesvile Regionsl LNiltles FL Apr-1895 Sample Cycle Combustion Turbine, Gas/No 2 Od B-Up T4 MYV 15.0 PPM AT 15% OXYGEN dry kew nox bumers o BACT-PSD
Guinesvile Riegional Utiklies FL Ape-1995 Ol Fired Combustion Turbine 74 MW 42 0 PPM AT 15% OXYGEN water injection ] BACT-PSD
Formosa Plastics Corporation, Louisiana LA Mar- 1995 Twbine/Hrsg, Gas Coganeration 450 MM BTUMR 90 PPMV dry Jow nox bumer/combusiion design and control o LAER
Lap-Cottege Grove, L.P. MN Mar-1995 Combustion Turbins/Genaratos 1970 MMBTUMR 4.5 PPM @ 15% 02 GAS seleciive catalytic reduction {scr) 0 BACT-PSD
Marsthon Qil Co. - Indian Basin N.G. Plan NM Jan-1085 Turbines, Natural Gas (2) 5500 MP 7.4 LBSHR lean-premixad combustion lechnology. dryflow nox e8 BACT-PSD
Kamine/Besicorp Syracuse Lp NY Dec- 1904 Sismens VB4.3 Gas Turbine (Ep #00001) 550 MMBTUMNR 25.0 PPM water Injection 70 BACT
Indack-Oswego Energy Center NY Oct-1994 Ge Frame B Gas Turbine 533 LE/MMBTL 42.0 PPM, 75 00 LB/MR steam injection 53 BACT
Fulton Cogen Plam NY Sep-1994 Ge Lm5000 Gas Furbine 500 MMBTUMR 38.0 PPM, 85 LB/HR water injection 58 BACT
Fulton Cogen Flan NY Sep-1904 Stack Emissions (Gas Turbine And Duct Bumer) 510 MMBTUHR (TOTAL) 38.0 PPM, 80 5 LB/HR witer Injeclion 53 BACT
Carobna Powsr And Light 5C Aug-1994 Stationary Gas Turbne 1520 MMBTUM 25.0 PPMDV @ 15% 02 waler injeciion 30 BACT-PSD
Carokna Power And Light &C Aug-1994 Stationary Gas Turbine 1520 MMBTUMH 2.0 PPMDYV @ 15% 02 water injeclion 30 BACT-PSD
Brush Cogenerntion Parinershin <o Juk- 1094 Turbine 350 MMBTUH 25.0 PPM @ 15% O2 dry krw nox bumer T4 BACT-PSD
Colorade Power Parinership <o SJub-1 85 Turbines, 2 Nat Gas & 2 Dudl Bumers 345 MMBTUM EACH TURBINE 420 PPN @ 15% O2 water injection -] BACT-PSD
Muddy River L.P. NV SJun-1994 Combustion Turbine, Diesel & Natural Gas 140 MEGAWATT 3030 LBHR Jow nox burmer o BACT-PSD
Csw Nevada, inc. NV Jun-1994 Combustion Turbine, Diesel & Natural Gas 140 MEGAWATT 2730 LBHR dry low nox combusior [+] BACT-PSD
Porlland General Eleciric Co. QR May-1964 Turbines, Natural Gas (2) 1720 MMBTU 4.5 PPM {0 15% 02 sor 2 BACT-PSD
Georgia Power Company, Robins Turbine Project GA May-1084  Turbina, Combushion, Natural Gas BO MW 250 PPM water injection, fuel spac. natural gas o BACT-PSD
Wes! Campus Cogeneration Company ™ May-1954 Gas Turbines 75 MW (TOTAL PCWER) 2000 TPY intemal combustion controby [ BACT-PSD
Fa Copy o A PA Apr-1994 Ng Turbine (Ge LmB000) WAlh Wasts Hes! Boder 380 MMBTUMHR 21.0 LAMR 3cr with low nox combusiors 47 BACT-OTHER
Hermiston Genersting Co. OR Apr-1904 Turbines, Natural Gas {2) 1898 MMBTU 4.5 PPM @ 15% 02 ser 82 BACT-PSD
Florida Power Corporation Polk County She FL Feb-18984 Turbine, Natural Gas (2) 1510 MMBTUM 120 PPMVD @15 % 02 dry low nox combustor 0 BACT-PSD
Floridn Power Carporation Pok County Site FL Fab-1004 Turbine, Fuel O# {(2) 1730 MMBTUM 420 PPMVD @ 15 %02 waler injection [ BACT-PSD
Teco Polk Power Station FL Feb-190%4 Turbine, Syngas (Ccal Gasification) 1755 MMBTU/MH /O PPMVDIQ 15 % O2 dry low nox combuster 1] BACT-PSD
Teco Polk Powsr Station FL Feb-1984 Turbine. Fuel Oi 1765 MMBTUM 420 PPMVD @ 15 % O2 wel injection L1} BACT-PSD
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Table B-2. Summary of BACT Determinations for NOx.
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Paomit
Issus Uni/Process Efficiency

Faclity Name Stute Data Description Capacly (size) NOx Emmission Linit Conmirol Meihod %) Type
Imtenstional Paper LA Feb-1004 Turbine/rirsg, Gas Cogen 335 MM BTLUHR TURBINE 25.0 PPMV 15% 02 TURBINE dry iow nox combustorfcombustion comtrol ¢ BACT
Kamine/Besicorp Carthage L.P. NY Jan- 1994 Ge Frame & Gas Tuwbine 491 BTUHR 420 PPM. T8 LEHR steam injection 83 BACT
Kamina/Basicom Canthage L.P. NY Jan-1994 Slack (Gas Turbine & Duct Bumen) *"See Note #3° 540 LAMMBTU 420 PPM, 87.4 LBHR o controks ¢ BACT-OTHER
Crange Copeneration Lp FL Dec-1983  Turbine, Natural Gas, 2 388 MMBTUMH 15.0 PPM @ 15% 02 dry low nox combusior ¢ BACT-PSD
Project Orange Associates NY Dac-1093 Ge L 5000 Gas Turbine 550 MMBTU/MR 250 PPM, 47 LB/HR sleam Injection, fuel spec, natural gas onty 80 BACT
Project Orange Associates NY Dec-1993 Stack {Turbine And Duct Bumer) 715 MMBTUMR 260 PPM. 69 LB/HR NG OO for nox on $lch “seo turbing nox dats 9  BACT-QTHER
Vilams Field Services Co. - El Cedro Compressor NM Oct-1993 Turbine, Gas-Fired 11257 HP 42,0 PPM & 15% 02 solonox . dry low nox gy L] BACT-PSD
Florkta Gas Transnsission FL Sep-1903 Turbine, Gas 132 MMBTUM 20 PPM 3 15% 02 dry low nax combustor 1] BACT-PSD
Patowmack Power Partners, Limited Partnarship VA Sep- 1592 Turbine, Combustion, Siemens Model V84 2, 3 10 X100 SCF/YR NAT GAS 13 0 LBHR{GAS); 338 OIL dry kow nox combusiorn, design, water injection ¢ BACT-PSD
Florida Gas Transmission Company AL Aug-1992 Turbine, Natural Gas 12600 BHP 0.8 GMHP HR airo-fued ratio control, dry low nox combustion 7" BACT-PSD
Lockport Cogen Faciity NY Juk1993 (8) Ga Frame & Tyrbines (Ep #5 000G1-00008) 424 MMBTUMR 42.0 PP steam injection 78 BACT
Anitec Cogen Plam NY Juk 1993 Ge Lm5000 Combined Cycls Gas Turbine Ep #00001 451 MMBTUMR 250 PPM, 41 LBMHR na controts 0 BACT-OTHER
Bank Of Anwrica Loy Angeles Dala Cerer GA Jun-1963 Turbine, Diesel & Generator {Ses Noies) Q 163.0 PPM @ 15% O2 hpet spec: low nox diesel fual {3ea noles) 0 BACT-OTHER
Newark Bay Cogensration Partnership, L P. NS Jun-1593 Turbines, Combustion, Naturat Gas-Fired (2} 817 MMBTUHR (EACH) 8.3 PPMDY sCr 1] BACT-PSD
Newark Bay Cogeneration Parinarship. L P, NJ Jun-1993  Turbines, Combustion, Kemsene-Fired (2) 840 MMBTUM (EACH) 10.0 PPMDV sor L] BACT-PSD
Tiger Bay Lp FL May- 1993 Turbine, Gas 1815 MMBTUH 15.0 PPM @ 15% 02 dry low noua comburstor L] BACT-PSD
Tiger Bay Lp FL May-1993  Turbine, OF 1850 MMBTUM 420 PPM @ 15% 02 water inpcton 0 BACT-PSD
Indeck Energy Company NY May-1993  Ge Frame & Qas Turbine Ep #00001 491 MMBTUHR 320 PPM steam injeciion 58 BACT
Phoenix Power Pariners <o May-1992 Turbine (Natural Gas) 31t MMBTUHR 220 PPM @& 15% Q2 dry low nox comburstion 0 BACT-OTHER
Lico Shoreham NY May- 1993 (3) Ge Frarme T Turbines (Ep #S 00007-%) B850 MMBTUMR 55.0 PPM +FEN & HEAT RATE  water injection 30 BACT
Trigen Michel Fiedd NY Apr-1993 Ga Frame B Gas Turbine 425 MMETUMR $0.0 PPM, 90 LBHR steam injection 20 BACT
Kisshmmese Uity Authority FL Apr-1993 Turbine, Natural Gas B85 MMBTUMH 15.0 PPM @ 15% 02 dry Jow nox combustor o BACT-PSD
Kisshmmes LNy Authorty FL Apr-1293 Turbwne, Fuel ON 928 MMBTLIMH 42.0 PPM & 15% Q2 water injection 1] BACT-PSD
Missimmeo Uity Authority FL Apr-199] Turbne, Nslurtl Gas 38T MMBTUH 159 PPM @ 15% O2 dry kow nox comibustor -} BACT-PSD
Kissivmes Utitity Authority Fi. Apr-199) Turbine, Fuel O 371 MMBTUH 420 PPM @ 15% O2 waler injedion L) BACT-PSD
Easl Kenducky Power Cooperative KY Mar-1993 Turbines (5}, #2 Fusi Ol And Nat. Gas Fired 1492 MMBTUM (EACH) 420 PPM ¢ 15% O2 {OIL) waler injoction 48 SEE NOTES

FPaper Co Ml Al Jan-1992 Turbine, Stalionary (Gas-Fired) VWAth Duct Burer a0 MW 0.1 LB/MMBTL (GAS) stearm injection into the lurbine o BACT-PSD
Okl L Powetr Authority oK Dec-1992 Turbime, Cambuystion 58 MW 850 PPM @ 15% 02 combustion controls 83 BACT-OTHER
Oklahoma Municipal Power Authority [+.3 Dec-1992 Turbine, Combustion 58 MW 250 PPM @ 15% O2 £ombusiion controls 83 BACT-OTHER
Aubutidsie Power Pariners, Lp FL Dec-1692 Turbine Gas 1214 MMBTUMH 15.0 PPMVD @ 15 % O2 dry low nox combusior 4] BACT-PSD
Aubumdale Power Pariners, Lp FL Dec-1992 Turbine, C4 1170 MMBTUM 420 PPMVD § 15 % D2 $leam Injection o BACT-PSD
Shha/independence Power Pariners NY Now-1992 Turbines, Combustion (4) (Naturst Gas) (1012 Mw) 2133 MMBTLIHR (EACH) 4.5 PPN scr and dry low nox © BACT-OTHER
Kaminy icorp Baaver Fads Cop ion Fecility NY Nowv- 1992 Turbine, Combustion (Nt Gaz & Ol Fueh (T9Mw) 450 MMBTUMHR 90 PPM dry low nox or sor &  BACT-OTHER
Kamine/B p Basver Fals Cop: Faciy NY Now-1992 Turbine, Combustion (Nat. Gas & Oil Fuel) (790w} $50 MMBTUAR 550 PPM dry low nox or sor 0 BACT-OTHER
Kamine/Besicorp Coming LP. NY Nov-1902 Turtine, Combustion (79 kw) 6531 MMBTUHR B0 PPM dry low nex of scr ¢ BACT-OTHER
Grays Femy Co. Generation Partnership PA Mov-1992  Turbine (Malural Gas & Oif) 1150 MMBTU 9.0 PPNIVD {NAT. GAS)" dry low nox bumer, combustion control ¢ BAGT-OTHER
Guaul Line, Lp Iceflos CA Novw-1992 Turtine, Combustion (Netural Gas) (42 4 Mw) 388 MMBTUMR 5.0 PPMVD @ 15% OXYQEN water injection & scr w sulomatic ammonia inject. 88 BACT-OTHER
Besr Island Paper Company, L.P. VA Oct-1992 Turbing, Combuston Gas 474 X10{B) BTUMR N. GAS 2.0 PPM selective catalylic reduction (scr) 75 BACT-PSD
Bear Istand Plp;f Company, LP. VA Od-1992 Turbine, Combustion Gas 408 X10{8) BTUHR #2 OiL 150 PPM sor 3] BACT-PSD
Bear istand Paper Company, L.P. VA Oc-1%2 Turbine, Combustion Gas {Total) ] B9.7 TPY o 0 BACT-PSD
Gordonsville Energy | P. Va Sap-1992 Turbine Facilty, Gas 1331 X1{7) SCF/Y NAT GAS 245.0 TOTAL TPY sehective catahylic reduction {scr) w/ water njec -] BACT-PSD
Gordonsville Enargy L.P. VA Sep- 1892 Twhbine Facilty, Gas 7 X1{7) GPY FUEL Qi 2450 TOTAL TPY selectve calalylic reduciion {scr) 80 BACT-PSD
Gofdonswills Energy L P VA Sep-1992 Turbines (2) [Ench With A S1] 2 X10(9) BTUMR N GAS 8 0 PPMDV/UNIT £ 15% 02 scr wilh wster inpection 80 BACT-PSD
Gontonsville Erergy L_P. VA Sep-1092  Turbines {2) [Ench With A 51) 1 X10(8) BTUM #2 Otl, $6.0 LBSHRAUNIT water injection and scr 80 BACT-PSD
Kamine South Glens Falts Cogen Co MY Sep-1962 Ga Frame & Gas Turbine 408 MMBTUMHR 42.0 PPM, 78.8 LBVHR water Injection 50 BACT
Pasny/HoRsville Combined Cycle Plant NY Sep-1992 Turbine, Combustion Gas (150 Mw) 1148 MMBTUMR (GAS)" 9.0 PPM dry low nox 0 BACT-OTHER
PasnyHolisvile Combined Cycle Plant NY Sep-1892 Turbine, Combustion Gas (150 Mw) 1148 MMBTUHR (GAS)* 420 PPM water injector 8 BACT-OTHER
Wepcu, Paris Sie wl Aug-19%2  Turbines, Combustion (4) 1] 25.0 PPM @ 15% Q2 900d combustion practicas ] BACT-PSOD
Wepcu, Pars Sie w Aug-1992 Turbines, Combusiion (4) 1] 850 PPM @ 15% 02 good combustion practices o BACT-PSD
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Pemmil
Issue UniProcess Emciency
Fachty Nama Stats Date Descriplion Capachty (size) NOx Ermemission Limil Control Method (%) Type
Florida Power Corporation FL. Aug-1982  Turbine, OI 1029 MMBTUVH 420 PPMVD @ 15 % O2 wel Injection L] BACT-PSD
Fiorida Power Corporation Ft Aug-1992 Turbine, O 1300 MMETUM 420 PPMVD £ 15 % O2 wetit injection L] BACT-PSO
Cng Transmission OH Aug-1992  Turbine (Natural Gas) (3) 5500 HP (EACH) 18 G/MP-HR* oW nox combustion 0 BACT-OTHER
Saranac Energy Company NY Ju-1092 Turbines, Combustion (2} (Natural Gas) 1123 MMBTWHR (EACH) 040 PPM 0T 0 BACT-OTHER
Hartwed Energy Limitod Parinership GA Juk1992 Twhine, Gas Fired (2 Each) 17T MBTUHMR 25.0 PPM @ 15% 02 Maudimisry wler injection L] BACT-PSD
Hartwsl Energy Limited Pannership GA Jut- 1892 Turbine, OHl Fired {2 Each) 1840 M BTUHR 25.0 PPMVD. FUEL N AFLOW maximum waler injection Q BACT-PSD
Maus Edoctric C Y, Lid . G G Sta HI Juk 1892 Turbina, Combined-Cycle Combustion 20 MW 42.3 LBHR wiler injection 69 BACT-OTHMER
Indech.Yarkes Energy Services NY Jun-1092 Ge Frama 8 Gas Tyrtine (Ep #00001) 432 MMBTUHR 420 PPM, T4 LBAMR steam injection as BACT
Sekik Coganerstion Partners, L.P. NY Jun-1992 Combustion Turbines {(2) (252 Mw) 1113 MMBTUMR (EACH) #.0 PPM GAS STaam Injection and scr 0 BACT-OTHER
Selkirk Coganeration Partners, L P. NY Jun-1692 Combustion Turbine (79 Mw) 1173 MMBTUMHR 250 PPM GAS steam injeclion 0 BACT-QTHER
Narragansett Electric/New England Power Co. RI Apr-1992 Turbine, Gas And Duct Bumer 1360 MMBTUM EACH 9.0 PPM @ 15% O2, GAS 0 a BACT-PSD
Kemucky UtBtles Compeny Ky Mar-1992 Turbine, 82 Fuel OiNatural Gas (8) 1500 MM BTUHR (EACH) 420 PPM @ 15% O2. N. GAS witer injection ] BACTPSD
Bermuda Hundred Enemgy Limited Partnarship VA Mar-1992 Turbing, Combustian 1175 MMBTUM NAT GAS 9.0 PPM @ 15% O2 $Cr, steam injection 91 BACT-PSD
Barmuda Hundred Energy Limitted Parinership VA, Mar-1992 Turbine, Combustion 1117 MMBTUM NO2 FUEL CIL 150 PPM @ 15% 02 scr, steam Inj. w1 BACT-PSD
Bermuda Hundred Energy Limited Parnership VA Mar-1992 Turbine, Cormbustion, 2 [} 1011 TAYRAUNIT [} BACT-PSD
Thermno Indusiries, Lid. co Feb-1992 Turbine, Gas Fired, § Each 248 MMBTUNM 250 PPM & 15% O2 dry kw nox lech, (1] BACT-PSD
Savannsh Ekeciric And Power Co. GA Feb-1992 Turbines. B 1032 MMBTUM, NAT GAS 250 PPM & 15% 02 max water injection ¢ BACT-PSD
Savannsh Electric And Power Co. GA Feb-1892 Turbines. 8 972 MMBTL/H, #2 OIL 00 SEE NOTES max water injection 9 BACT-PSD
Hewnil Electric Light Co., Inc. HI Feb-1992 Turbine, Fuel Ol #2 20 MW 423 LB/HR combusior waisr inmciorn, water sjpection 70 BACT-PSD
Kaming/Besicemp Natursl Dam Lp NY Dec-1991 Ge Frame & Gas Turbine 500 MMBTUMR 420 PPM, 80.1 LAAHR steam injection 35 BACT
Duke Power Co. Lincoln Combustion Turbing Station NC Dec-1891 Turbine, Combustion 1247 MM BTU/HR 287.0 LBMHR multinozzle combustor, maximum waler injection [1] BACT-PSD
Duke Power Co. Lincoln Combustion Turbine Station NC Dec-1991 Turbine. Combustion 1313 MM BTUHR 112.0 LBMHR multinozzie combustor, maxitmum waler injection 0 BACT-PSD
Maui Elecine Company, Lid, HI Dec-1991 Turtsne, Fuel OF #2 28 MW 420 PPM water injection kil BACT-PSD
Kalamazoo Power Limied M Dec-1991 Turbine, Gas-Fired, 2, W/ Waste Heat Boilers 1808 MMBTUM 15.0 PPMV dry low nox fusbines 0 BACT-PSD
Lake Cogen Limiied FL Mov-1991 Turbine, Gas, 2 Each 42 MW 250 PPM @ 15% 02 tombustion cantrod 0 BACT-PSD
Lake Cogen Lirmited FL Naw-1991  Turbine, O, 2 Each 42 MW 420 PPM @ 15% O2 combustion control 0 BACT-PSD
Oriando LNMes Commiasion FL Nov-1991 Turbine, Gas, 4 Each 35 MW 42,0 PPM @ 15% O2 weal injection 70 BACT-PSD
Oriando WNikties Commission FL Nov-1991 Turbine, Oil, 4 Each 35 MW 65.0 PPM @ 15% C2 wet injection 0 BACT-PSD
Southemn Caifornia Gas CA Cd-1901 Turbéne, Gas-Fired 48 MMBTUMH 80 PPMVD @ 15% 02 Hhigh temperature seleclive catatylic reduction 93 BACT-PSD
Southern Caffornis Gas CA Oct-1991 Turbine, Gas Fired, Solar Model H 5500 HP 8.0 PPM @ 15% C2 high temp seleci. cat. reduction 23 BACT-PSD
El Pasy Natural Gas AZ Ca-199 Turbine, Gas, Sotar Centaur H 5500 HP 84.8 PPM § 15% Q2 hean bum 0 NSPS
El Paso Natursl Gas AZ Cot-1991 Turbine, Gas, Solar Cantaur H 5500 HP 42.0 PPM @ 15% 02 dry low nox combusior 51 BACT-PSD
£l Paso Natursl Gas AZ 01891 Turbine. Gas. Sotar Centaur H 5500 HP 85.1 PPM & 15% 02 fuel spec: lean fuel mix 0 NSPS
£l Paso Natural Gas AZ Oct-1o41 Turbine. Gas, Solar Cantaur H 5500 HP 42.0 PPM {3 15% O2 dry low nox combustor 51 BACT-PSD
El Paso Nalura! Gas AZ Oct-1981 Turbine, Nat. Gas Trensm., Ge Frame 3 12000 HP 2250 PPM 4§ 15% 02 hean bum 0 BACT-PSD
El Paso Natural Gas AZ Oct- 1991 Twibing, Nut, Ga$ Transm., Ge Frame 3 12000 HP 420 PPM £ 15% O2 dry low nox combuslor 80 BACT-PSD
Florda Power Genarstion FL Oct-1591 Turbing, Od, & Each 93 M 420 PPM @ 15% 02 wat injection ] BACT-PSD
Carokna Power And Light Co. sC Sep-1091 Turbine, 1.C. 80 MW 20249 LBH water injection 50 BACT-PSD
Enron Louisiana Energy Company LA Aug-1991 Turbine, Gas, 2 38 MMBTLVH 40.0 PPM @ 15% 02 h2o mjecd .67 b kil BACT-PSD
Algonquin Gas Transmission Ca. RI Juk1991 Turbine, Gas, 2 £0 MMBTULH 1000 PPM @ 15% 02 low nox combusiion 0 BACT-OTHER
Charles Larsen Power Plant FL Jub 1901 Turtine, Gas. 1 Each 80 MW 250 PPM @ 15% Q2 wet injection o BACT-PSD
Charies Larsen Powsr Plant FL Juk-1891 Turtene, Oil, 1 Each 80 WMWY 42,0 PPM D 15% 02 wert injection 4] BACT-PSD
Sumas Energy Inc. WA Jun-1991 Turbine, Natural Gas & MW 60 PPM & 15% 02 sor w0 BACT-PSD
Saguaro Power Companry NV Jun-1491 Combustion Yurbmne Generator 35 MW 16.9 PPH (WINTER) seleciive catatytic reduciion {scr} 20 BACT-PSD
Florida Powet And Light FL Jun-1991 Turbine, Gas, 4 Each 400 MW 250 PPM § 15% O2 fow nox combustors [} BACT-PSD
Florida Power And Light FL Jun-1991 Turbine, OH, 2 Each 400 MY 850 PPM &3 15% O2 low nox combustors o BACT-PSD
Filorida Power And Light FL Jun-1991 Turtwne, Cg, 4 Each 400 MW 420 PPM @ 15% 02 kaw nox combustors o BACT-PSD
Granile Road Limited CA May- 1891 Turtsine, Gas, Electric Generation 481 MMBTLH" 35 PPMVD @ 15% 02 sCr, sleam injection 97 BACT-PSO
Northern Consolidatsd Power PA May-t991 Turbines, Gas, 2 35 KWEACH 250 PPM @ 15% O2 steam inection/+scr in 1997 a5 OTHER
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Lakewood Cogeneration, L P. N Apr- 1991 Turbines (Nalural Gas) (2) 1190 MMBTUMR {EACH) 0.0 LE/MMBTU sc1, dry kow nox bumer 84 BACT-OTHER
Lakewood Cogensration, LP. N Apr-1091  Turbwnes (#2 Fusl CN) {2) 1190 MMBTU/MHR (EACH) 0.1 LEBAMBTU scr and water injection 0 BACT-OTHER
Cimaron Chemical cO Mar 1991 Turbine #1, Ge Frame 8 33 MW 250 PPM @ 15% 02 water injection L] OTHER
Cimanon Chemical co Mar-1%%1  Turbine #2, Ge Frame 8 33 MW 20 PPM & 15% 02 ser L] OTHER
Seminolo Feriilizer Corporwtion FL Mar-1991 Turbine, Gas 26 MW 9.0 PPM § 15% 02 sof 0 BACT-PSD
Florids Power And Light FL Mar-1991 Turbine, Gas, 4 Each 240 MW 420 PPM g 15% 02 combusiion control 0 BACT-PSD
Florids Power And Lighl FL May-1991 Turbine. OF. 4 Esch L] 850 PPM @ 15% 02 combusiion controd ] BACT-PSD
Commomweakh Allantic Lid Partnership VA Mar- 1991 Turbine, Nat Gas & #2 Od 1533 MMBTU/M EACH 250 PPM @ 15% 02 h2o injeclion & knw nox combustion 1] BACT-PSD
Commorwaakth Allartic Lt Pastnarship VA Mar-1991 Turbine, Nat Gas & #2 OF 1400 MMBTUMH 420 PPMVD + 400 FBN ALL. h2o injection, annual stack tasting 0 BACT-PSD
Sumas Energy Inc WA Dec-1990 Turbine, Gas-Fired &7 MW 0 PPM @ 15% 02 selective catalytic redudtion (scr) 80 BACT-PSD
Sargeni Canyon Cogenerstion Company CA Nov-1990 Turbene, Gas W/ Heat Recovery Steam Generator 4 2400 LBD turbine dry low nox combus! sys w/ $¢r ontrl Sys 1] BACT-PSD
Salkinas River Cogeneration Company CA Nowv-1000 Turbine Gas, W/ Heat Recovary Steam Ganeralor 43 MW 240.0 LB/D turbine dry low nox combust Sys wf scr il sys 0 BACT-PSD
MNewark Bay Cogenaraiion Parinership NJ Nov-1980 Turbine, Natural Gas Fired 585 MMBTUMR 00 LEMMBTU steam injection and scr o4 BACT-PSD
Newark Bay Cogensnttion Pannesship NJ Nov-1980  Turbine, Karnsene Flred 585 MMEBTUHR 0.1 LB/MMBTY stedm injection and sc 1] BACT-PSD
March Paint Cogeneration Co WA Oct- 1890 Turbine, Gas-Fred a0 MW 250 PPM @ 15% 02 massive sleam Injeclion 80 BACT-PSD
Las Vegas Cogenersiion Lid. Parinership NV Ocl- 1990 Turbina, Combustion Copenarstion 307 MMBTUH 100 PPM ¢ 15% 02 h20 injection/scr 0 BACT-PSD
‘W1 Electric Power Co w Oct- 1990 Turbwnes, Combustion, Swnple Cycle, 4 75 MW EACH 250 PPM @@ 15% Q2, GAS h2o injection 0 BACT-PSD
Wi Electric Power Co, w Ccl-1980 Turbines, Combusiion, Simple Cycle. 4 75 MW EACH 85.0 PPM @ 15% 02, OlL h2o injection 0 BACT-PSD
Chem Process Incorporated LA Sap- 1990 Turbine, Natural Gas 219 MMBTUH 550 PPM @ 15% 02 low nox burmers 0 OTHER
> Gas Pipeline C: VA Sep-1890 Turbines, Gas Fwed, Single Cycle, § 14 MMBTUM EACH 0.0 equipment design & operation 0 BACT-PSD
Delmarva Power DE Sep- 1990 Turbine, Combustion 100 MW 0.1 LB/MMBTU low nox burmer 0 BACT-PSD
Thg Cogen Cogeneration Plar NY Aug- 1990 Ge Lm250¢ Gas Turbing 215 MMBTUHR T50 PPM + FBN CORRECTION  water injection 60 BACT
Vermon Marble Company vT Juk-19%Q Turbines, Combustion, Dusl Fuel Fred, 2 50 MMBTUMH EACH 420 PPM § 15% 02 h2o injection, gas fuel 0 BACT-PSD
Vermeonl Marble Company vT Jul1990 Turbines, Combustion, Cusl Fuel Fired, 2 50 MMBTUH EACH 800 PPM @ 15% Q2 h2a injection, oll fuel 0 BACT-PSD
Doswel Limied Parinership VA May-1990  Turbine, Combustion 1261 MMBTUM 9.0 PPM g 15% 02 dry combuslor to 25 ppm scr 10 9 ppem using nat gas 0 OTHER
Doswel Limited Partnership VA May-1900  Turbine, Combustion 1281 MMBTUH 850 PPM @ 15% 02 steam injeclion & fuel spec: use of #2 od 0 OTHER
Kalaelog Pariners, L P. HI Mar-1990 Turbine, Lsfo, 2 1800 MMBTUM, TOTAL 4030 LB steam injeclion at 1.3 10 1 steam to fuel ralio 7 BACT-PED
Oneita Cogeneration Facility NY Feb-1990  Turbine, Ge Frame & 417 MMBTUH 320 PPMGAS combustion control 0 OTHER
Pednicklown Cog Limited P ip NJ Feb-1890 TFurbine, Nalural Gas Fired 1000 MMBTUMHR 0.0 LEMMMBTU steam injaction and scr 2 BACT-PSD
Fulion Cogeneration Associates NY Jan-1990 Turbine, Ga Lm5000, Gas Fired 500 MMBTUMH 38 0 PPM GAS FIRING h2a injection 0 BACT-PSD
Amoco Ressarch Center i Jan-1590 Turbine, Nal Gas Fired 98 MMETUH 49 0 PPM @ 15% 02 wiler injeclion 0 BACT-PSD
OBiisn CaWomia Cogen Ii, Limited CA Jan- 1000 Turbine, Gas Genersior Sel W/Dwct Bumner 50 MW 3504 LBD scr, dry type 0 LAER
Arowhead Cogenamtion Co. VT Dec-1988 Turbine, Combustion & Bumer, Cogen , 3 282 MMBTUM, GAS 90 PPMVO AT 150 COND & scr, water injeclion 80 OTHER
Richmond Power Enterprise Partnership VA Dec-1989 Turbina, Gas Fwred, 2 1184 MMBTUH 82 PPM @ 15% 02 NAT GAS  ser, sieam injsction 1] LAER
Sc Ewctric And Gas Company - Hagood Station 5C Dec-1889 Internal Combustion Turbine 110 MEGAWATTS 308.0 LBSHR waler injaction [ BACT-PS0
Peabody Municipal Ligh! Plant MA Nov-1089 Turbing, 38 Mw Nxlurel Fas Fired 412 MMBTUHR 250 PPM @ 15% 02 waler injection 0 BACT-OTHER
Peabody Municipal Light Plant MA Nov-1989 Turbine, 38 Mw Ol Fired 412 MMBTUMR 400 PPM & 15% Q2 wiler injection 0 BACT-OTHER
Jmc Selkik, Inc NY Now-1089 Turbine, Ge Frame 7, Gas Firsd 30 MW 250 PPM GAS FIRING steam injection ] BACT-PSD
Oxy Ngi, Inc. LA Nov-1989 Turbine, Centaur Gas, 4 28 MNBTUH 218 LBMH combustion design 1] BACT-PSD
Oxy Ngl, Inc. LA Nov-1989 Furbine, Solar Gas 14 MMBTUM 37 LA combustion design o BACT-PSD
Oxy Ng, Inc. LA Mow-1089 Turbine, Salar Gas 29 MMBTUM 216 LBH combustion design 1] BACT-PSD
Pacific Gas Transmition OR Nov-1088 Turbme, Nsi Gas 14600 HP 420 PPM & 15% 02 how nox burnars. 75 BACT-PSD
Badger Creek Limited CA Oct-1089 Turbine, Gas Cogeneration 458 MMBTUM 0.0 LB/MMETU scr, steam injection Q BACT-PSD
Shell Offshore, inc. AL Oxct-1889 Turbine, Gas Fired 5000 HP 420 PP h2o mjedion 85 BACT-PSO
Capitol District Energy Cemer T Oci-1089 Engine, Gas Turbine 739 MMBTUMH 420 PPM @ 15% 02, GAS steam injection Q BACT-PSD
University Cf Michigan M Oct-1080 Turbine, Gas, 2 Ea LR 114 8 PPMY, OIL FIRED h2o injection ratio, w/=0.310., 0.5 ges 53 BACT-PSD
Arch Alaska, Inc. AK Oct-1989 Turbines, Gas Fired, 3 5400 HPTURBINE 1250 PPM @ 15% 02 dry controd a BACT-PSD
The Dexter Com. CT Sep-1989 Turbine, N#l Gas & #2 Fuel O Fred 555 MMBTUM NAT GAS 420 PPM @ 15% 02 GAS steam inpection Q BACT-PSD
Kingsburg Energy Systems. CA Sep-1969  Turbine, Natural Gas Fued, Duc! Bumer 35 MW 40 PPM @ 15% 02 scr, staam infection -] BACT-PSD

4
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Fackty Name State Date Description Capacity {slza} NOx Errwrission Limil Control Method %) Type
Cay Of Angheim Gas Turbine Project CA Sep-1980 Turbine, Gas, Ge Pgim 5000 42 MMBTUM 20.0 LBD Sor, ISR inaction, oo reactor o BACT-PSD
Panda-Rosemary Corp. NC Sep-1989  Turbine, Cormbustion, #6 Frame 09 MMBTUM GAS 83.0 LBH h2o injection 0 BACT-PSD
Pands-Rosemary Corp. NC Sap-1940 Turbine, Combustion, #& Frame 509 MMBTUM CIL 1340 LBH h2g injection a BACT-PSD
Panda-Rosemary Com. NC Sep-1089 Turbne, Combustion, #7 Frame 1047 MMBTU/MH GAS 1730 LBAH h2o injection [} BACT-PSD
Penda-Rosemary Corp NC Sep-1088  Turbine, Combustion, #7 Freme 1080 MMBTUM OIL 277.0 LBM hZo injection '] BACT-PSD
Mot E & F U S, Inc. CA Sep-1909 Turbine, Gas Fired, 3 Ea 3 M 21 L x, catalystUamenonia injecd lon 0 BACT-PSD
Kemine Syracuse Cogeneration Co, NY Sep-1900 Turbine, Gas Fired 79 MW 30 PPM, NAT GAS water Injaction 0 OTHER
Syracuse Universiy NY Sep-1080  Turbine, Gas Fired 79 MW 250 PPM,. GAS steam Injeciion 0 OTHER
Megan-Racine Associates, Inc NY Aug-1989 Go LmS000-N Combined Cycle Gas Turbine 41 LBMMBTU 42.0 PPMDV & 15% C2 walsr injection 80 BACT
Union Ol Co. Of Cakifomia AK Aug-1908 Turbine, Gim Solar Satum, 4 Ea 1300 MMBTUH 1150 PPM @@ 15% O2 0 BACT-PSD
Unson OA Co. Of Califomia AK Aug-1080 Turbing, H&H Solsr Satum, 4 Ea 1300 MMBTUMN 1150 PPM @ 15% O2 [*] BACT-PSD
Urwon Ol Co. OFf Calkfornia AK Aug-1008 Turbine, Elecl. Generator, 4 Ea 1100 MMBTUM 115.0 PPM @ 15% O2 0 BACT-PSD
Union Gl Co. Of Califomia AK Aug-1080 Turbine, Shipping. Solar Salum 1100 MMBTUN 1150 PPM @ 15% O2 0 BACT-PSD
Unon Ol Co. Of Califomnia AK Aug-19088 Turbine, Sclar Centaur Wast 4400 MMBTUMH 1300 PPM @ 15% 02 0 BACT-PSD
Union Cil Go. Of Califomia AK Aug-10489 Turbine, Sclar Satum, Bngham 4400 MMBTUM 1300 PPM @ 15% 02 0 BACT-PSD
Union Gl Co. O1 Califomis AK Aug-1980 Turbine, Solar Centaur East 4400 MMBTUH 1300 PPM @ 15% Q2 1] BACT-PSD
Union OW Ca. Of Calitomis AK Aug-1889 Turbine. Solar Centaur, 2 Ea 4400 MMBTUM 1300 PPM @ 15% O2 4] BACT-PSD
Union O4 Ca. Of Caffomnia AK Aug-1080  Turbine, Solar Satum, #1 1300 MMETUH 1150 PPM @ 15% O2Z bl BACT-PSD
Liion Qi Co Of California AK Aug-1988 Turbine, Booster, Solar Satum 1300 MMBTUM 115.0 PPM @ 15% O2 0 BACT-PSD
Cimamon Chemical tnc. co Aug-1080 Turbine, 2 Ea 271 WMBTUM 850 PPM @ 15% O2 steam 0 BACT-PSD
Unecal CA Ju-1989 Turbine, Gas (See Noles) ] 20 PPM @ 15% 02 seleciive catalytic reduction (3cr), water injectn 80 BACT-OTHER
Pratt & Whitney, LA cT Ju-1988 Engine, Gas Turbine 234 MMBTUM 0.8 LB/MMBTU ) BACT-PSD
Haweail Electric Light Co., Inc. H Jun-1989  Turbine, Cil Fired 18 MW 3.8 LBH water injection 88 BACT-PSC
Pratt & Whilney, thc cT Jun-1989 Engine, Test Turbine 240 MMBTUMH 0.3 LBMMBTU GAS FIRING o BACT-PSD
Tropicana Products, inc, FL May-1989 Turbine, Gas 45 MW 420 PPM @ 15% 02 steam injection a BACT-PSD
Emgpire Energy - Niagara Cogeneration Co. NY May-1989 Turbine, Gi Frame 8, 3 Ea 418 MMBTUH 42.0 PPM GAS FIRING steam injestion 0 BACT-PSD
Megan-Racne Associates, inc NY Mai-1988 Turbine, Lm5000 430 MMBTUMH 42.0 PPM GAS h2o kyeciion 0 BACT-PSD
Mojarve Cogenaration Co  LP. CA Mar-1888  Turbine, Gas /] 10.0 PPM @ 15% O2.DRY, scf, steamm injection 0 BACT-PSD
Indec/Crswoega Hil Cogeneration NY Feb-1988 Turbine, Gas, Ge Frame 8 40 MW 420 PPM @ 15% 02, GAS h2a Injection 0 BACT-PSD
Pawlucket Power RI Jan-1989 Turténe/Ducl Bumer 533 MMBTUN 2.0 PPM @ 15% 02, GAS scr 0 BACT-PSD
L & J Energy Syslem Cogeneration NY Jan-1889 Turbine, Gas, Ge Lm 5000 40 MW 42.0 PPM @ 15% 02, GAS steam Injection 0 BACT.PSD
Mojave Cogenerslion Co. CA Jan-1989 Turbine, Gas 400 MMBTUH 0.0 LEANMBTL, GAS fush spec; oll firng limited 1o 11 hid 0 BACT-PSD
Ocean Slate Power Rl Dec-1088 Turbine, Gas, Ge Frame 7, 4 Ea 1058 MMBTUMH Q.0 PPM @ 15% 02 scr, h2o Injection /] BACT-PSD
Champion Inemationat AL Naw- 1988 Turbine, Gas. Stetionary 35 M 42.0 PPM @ 15% 02 steam injection 70 BACT-PSD
Indeck - Yerks Energy Sanaces, Inc. NY Nowv-1988 Turbine, Gas, Ge Frame 8 40 AN 420 PPM @ 15% O2, GAS stawm injection [ BACT-PSD
Texnco-¥Yokum Cogeneration Project CA Nov-1082 Turbine, Gas Fired, 2 Ea 25 MW 190.0 LBD [1] BACT-PSD
Long Island Lighting Co. NY Nov-1988 Turbine, Ge Frame 7. 3 Ea 75 MW 55.0 PPM ‘waler injection o BACT-PSD
Amirak PA Oct-1988 Turbine, 2 Ea 20 N 42.0 PPM @ 15% 02 h2a injection [} BACT-PSD
Mobil Exploration & Producing Us, nc. CA Sep-1982 Turbine & Bumer, Duct 3 N #1.0 LBD scr, calalystfammonia mjection, h2o injection 85 BACT-PSD
Mobid 04 CA Sep-1088 Turtxne, 2 Es, WDuct Bumer a1 MMBTUMH %07 LAD molecular sisve type calalyst, h2o injcton Q HACT-PSD
Osiando UMiNies Commission FL Sep-1988 Turtwne, 2 Ea a5 MW 420 PPM @ 15% 02, GAS steam injection 70 BACT-PSD
Kamine Sauth Glens Falls NY Sep-1083 TFurbme, Gas Fired, Ge Frame 8 40 MW 420 PPM, GAS steam impection a BACT-PSD
Deimarva Power DE Aug-1083  Turbine, Combustion, 2 Ea 100 MW 420 PPM low nax burner, water mpmction 0 BACT-PSD
Smud/CampbeR Soup Co. CA Aug-1883 Turbine, Ge Frame 7 80 MWW 1734 ¢ LBO steamvh2o injection 0 BACT-PSD
C'Brien Cogenerution cT Aug-1088 Turbine, Gas Fiead 500 MMBTUH 390 PPM @ 15% Q2 GAS witer npction ] BACT-PSD
O'Brien Cogeneration cT Aug-1968 Turbine. Gas Fired 500 MMBTUM 190 PPM & 15% 02 GAS water injection 0 BACT.PSD
Continenlal Energy Assoc. PA Jul-1088 Turbme, N&1 Gas To5 MMBTUM 750 PPM & 15% Q2 DRY steam inpechon ] BACT-PSD
Marathon Of Co, NM Juk-1980 Turbne, Ge, Gas Fired, 2 Ea 8000 HF 1530 TAYREA 1] NSPS
Kamine Canhage NY Juk 1988 Turtine, Gas Fired. Ge Frame 8 40 MW 420 PPM. GAS steam injection 1] BACT-PSD
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Trigen NY Jut-1088 Turbine, Gas Fired, Ge Frame 8 40 MW 800 PPM, GAS steam injaciion L] BACT-PSD
Ada Cogenaration L] Jun-1988 Turbine 245 MMBTUH 420 PPM & 15% 02, 1H hZo injeciion 50 BACT-PSD
Cett cT May- 1988 Tirbine, ARson, 2 Ea 110 MMBTLIH GAS FIRED 350 PPM @ 15% O2 GAS water injection L] BACT-PSD
Meorck Sharp & Pohma PA May- 1988 Tuwbine 310 MMBTUH 420 PPM @ 15% O2 stearn injection 1] BACT-PSD
Viginis Power VA Apr-1883 Turbine, Ge,2 Ea 1875 MMBTUH 420 PPM steam injection w/miudmization (nsps subpar gg} 1] LAER
Thg/Srumman NY Mar- 1988 Turbine, Gas, 2 Ea 18 MW 750 PPM + NSPS CORREC h2o Injeciion, combustion controls k) BACT-PSD
Exxon Co , Usa AL Mar-1988 Turbine 20 KW 00 PPM combustion modification 0 BACT-PSD
Exxon Co., Usa AL Mar-1928 Turbine 220 KW Q0 PPM combustion modification 0 BACT-PSD
Exxon Co.. Usa AL Mar-1938 Turbine 3120 KW o0 PPM combuystien modification ] BACT-P5D
Combined Energy Resources CA Feb-1088 Engins, Gas Turbine 2 KW 199.0 LB/H SGr, water injactian 81 OTHER
Texas Gas Transmission Corp. KY Feb-1988 Turbine, Gas 14300 HP 0.0 % BY VOLUME [ BACT-PSD
Grast Lakes Gas Transmission M Feb-1908 Turbine, #t 12500 HP 0.0 SEE NOTES 0 BACT-PSD
Groal Lakes Gas Tiansmission M Feb-1988  Turbing, #2 12500 HP 0.0 SEE NOTES a BACT-PSD
Grenl Lakes Gas Transmission MI Feb- 1982 Turbine, £3 4000 HP 00 SEE NOTES L4 BACT-PSD
Midland Cogenarstion Vemure M Feb-1988 Tubine, 12 Tots 984 MMBTUMH 420 PPM @ 15% 02 steam Injaciion aQ BACT-PSD
Midway-Sunset Cogeneratien Co, CA Jan-1988 Turtine, Ge Frame 7, 3 Ea 75 MW 5.0 LBM EA, NAT GAS, NO h2o Injection, "quiet combustor™ Q BACT-PSD
Midway-Sunset Cogeneration Co. CA Jan-1988 Turbine, Ge Frame 7, 3 Ea 75 MW 140 0 LB/H EA, Otl. FIRING, h2o injection, "quiet combustoe 0 BACT-FSD
Micway-Sunset Cogeneralion Co. CA Jan-1983 Turbine, Ge Frame 7, 3 Es 75 MW 2430 LB/H TOTAL, NOTE 4 h20 injection, "quiet combusio” 1] BACT-PSD
Adm L Jan-1058 Turtsine, Gas, 2 Total 34 MW 0.3 LB STEAMAB FUEL sleam injoction, design 1] BACT-PSD
Thermapower & Electiic co Jan-1388 Turbine, Gas. JEa 271 MMBTUH 100 0 PPMYV sleam injaction 45 BACT-PS0
Cogencration Resource, Ine. CA Now-1887  Turbine, Dual Fuel, 5 Ea 1 MW 01 LB/MMBTU S¢r, arrunioniy reducing agen! 92 BACT-PSD
Exxon Co, Usa CA Nowv-1087 Turbing, Gas, WiDuct Bumner 48 MW 18.3 LBH low nox bumer, 3o, staam npection 90 BACT-PSD
Southeas! Papger Comp. GA Ocl-1987 Twibine, Combustion 545 MMBTUH 1003 PPM steam injection 0 BACT-PSD
Charvront Usa, Inc, CA Sep-1947  Turbine & Duct Bumer, 2 COf Each o8 MW TOTAL 15000 LB/D scr, steam Injection Q BACT-PSD
Downtown Cogeneration Assac cT Aug-1987 Turbine, Gas W/Dw Burmer 72 MMBTUH 420 PPM @ 15% 02 GAS waler injection 0 BACT-PSD
Bat Energy CA Juk-1987 Turbine, Generator 887 MMBTUM 9.0 PPM AT 15% 02 5o, steam injechion 80 BACT-PSD
Aes Piacerita, Inc. CA Juk1987 Turbine & Recovery Boder 530 MMBTUM 3400 18/D scr, steam injaction 0 BACT-PSD
Aes Placerfla, Inc. CA Ju1987 Turbine, Gas $30 MMBTUM 280.0 LBD scr, steam injection 0 BACT-PSD
Power Development Co. CA Jun-1087 Turbine, Gas 49 MMBTUM 3.0 LD scr, h2a injection 0 BACT-PSD
Simpson Paper Co. CA Jun- 1087 Turbing, Gas 50 MW 2330 LBD s0r, steam injection ] OTHER
San Joaquin Togen Limited CA Jun-1987 Genersior. Gas Turbine 4% MW 250.0 LBD scr, h2o injection ™ BACT-PSD
Cogen Technologies K Jun-1887 Turbine, Gas, Ge Frame 8, 1 £ 40 MW 96 PPMVD AT 15% 02 scr. h2o njeclion 95 QTHER
Trunkine Lng LA May-1987  Turbine,Gas, 2 Ea 147102 SCFH 50.0 LBH 0 COTHER
Peacific Gas Transmission Co, OR May-1987  Turbine, Gas 14000 HP 154.0 PPM cambustion control 0 BACT-PSD
Alnsks L won & Te AK Mar-1947 Turbine, Nat Gas Firsd 30 MW 750 PPMVD AT 15% Q2 h2o Injection 0 BACT-PED
U S_Boesx & Chemical Corp. CA Feb-1987 Turbine, Gas 45 MW 40.0 LBH 50T, water/steam injeclion 1] BACT-PSD
Sierta Lid. CA Feb- 1987 Turtine, Gas, Ge Lm2500. 2 Total 11 MMCF/D 4.0 LBHEA scr, co catalylic converter, stesm injection ] OTHER
California Institute Of Technology CA Jan-1887 Turbine/Generator 4 MW 72.0 LBD str, hZo injection 80 BACT-PSD
Midway - Sunsst Project CA Jan-1967 Turbine, Gas, 3 973 MMBTUH 113.4 LBH EA h2o injection 73 BACT-PSD
City Of Sania Clara CA Jan-1987 Turbine, Gas 0 42,0 PPMVD AT 15% 02 water injaction 0 BACT-PSD
OBrien Energy Systems/Marchants Rafiperstion Cog CA Dec-1988 Turbine, Gas Fired 380 MMBTUMH 303 1BH dudl bumer, hZo mjection & scr 0 QTHER
Cakfomnia Dept. Of Comeclions CA Dec-1988 Turbine, Gas, Csc-4500, 2 Net 5 MW 30.0 PPMV AT 15% O2 h2o mjection at rale 11 h2a to 11 fuel ] OTHER
Double 'C' Limitad CA Nov-1988 Turbine, Gas, 2 Ea 25 MW 194 0 LB/D, TOTAL h2o npecton & scr 95 BACT-PSD
Kem Front Limited CA Now-1888 Turbine, Gas, 2 Ea 25 MW 194.0 LB/D, TOTAL h2o injection & scr ] BACT-PSD
Arco Alaska Kuparuk Central Prod, Fac #3 AK Now- 1980 Turbine, Gas Fired, Comp, 3 14900 HP 115.0 PPMVD AT 15% Q2 dry controls L1 BACT-PSD
Arco Alasks Kupanik Ceniral Prod Fac #3 AK Now-18588 Turbine. Gas Fired, Inject, 8 4000 HP 115 0 PPMVD AT 15% O2 dry comrols 1] BACT-PSD
Arco Alssks Kupaiuk Ceniral Prixd, Fac, #3 AX Nov-1988 Turbine, Gas Fied, Pwr Gan 303 HP 100.0 PPMVD AT 15% 02 dry conirols L) BACT-PSD
Arco Alaska Lisbume Development Project AR Oct-1988 Turbine, Gas Fwred, Refrig_, 3 5000 HP 115.0 PPMVD AT 15% O2 dry Gontrobs. a BACT-PSD
Arco Alaska Lisbume Development Project AK Oct- 1988 Turbine, Gas Fwed, Pwr Gen, 4 12000 HP 115.0 PPMVD AT 15% 02 dry conrois 0 BACT-P5D
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Faciity Name State Dxte Description Capaclty {size) NCx Emmission Limi Control Method %) Trpe
Arco Alasis Listume Devtrlopment Project AK Ocl- 1988 Turtine, Gas Firod, Inject, 2 5000 HP 100.0 PPMVD AT 15% 02 dry controls [ BACT-PSD
Amoco Produciion Co. ™ Sep-1080 Engine, Turbine 25000 HP M20 T/YR 0 BACT-PSD
PQ&E, Sistion T CA Aug-1008 Turtdewtr, Gas, Go Lm5000 I8 MMBTUM 250 PPMAT 15% 02 sleam injoction st steam/uel ratio = 1.7 75 BACT-PSD
Caroéns Cogeneration Co., Inc. NC Juk-1888 Turbina, Gas, Pant Fired 418 MMBTUM 125.0 PPMV E1-] m BACT-PSO
‘Wichila Fatis Energy Investments, Inc ™ Jun-1988  Turbine, Gas, 5 Ea 20 MWy G684.0 TIYR slanm injection o BACT-PSD
Formosa Plastic Com. ™ May-1958 Turbine, Cas. Ge Ms 8001 W MW 8400 TYR stesm injection 0 BACT-PSD
Maraihon OFl Co., Steehesad Platform AK May-1988 Turbine, Gas Fired, Pwr Gan, 3 4454 HP 115.0 PPMVD AT 15% 02 dry controks 0 BACT-PSD
Marmihon O Co., Sleelhaad Ptatisem AK May- 1088 Turbine, Gas Fired. Compmssor, 3 5278 HP 115.0 PPMVD AT 15% O2 dry controls Q BACT-PSD
Kem Energy Corp CA Apr. 1958 Twbine, Gas 9 MMCF/D 8.3 LBMH sor winhd reducing agent & combustor steam inj a7 BACT-PSD
Southeasi Energy. Inc. CA Apr-1988  Turbine, Gas 8 MMCFD 0.3 LBM scr w/nh reducing sgent & combustor steam Inj a7 BACT-PSD
Moran Power, Inc. CA Ape-1988 Turbine, Gas 8 MMCFD 83 LBH scr winhl reducing agerit & combustor steam inj. 87 BACT-PSD
WMonarch Cogeneraticn GA Apr-1988 Turbine & Generalor, Sleam 92 MMBTUH 192 5 LB/D scr 0 BACT-PSO
Monarch Cogeneration CA Apr-1988 Turbne & Genersior, Steam 92 MMBTLIVH 1925 LD scr 0 BACT-PSD
Babcock & Whcox, Lavholl Graim L Mar-1888 Turbine 223 MMBTUM 08 LBMMETY fuei spec: fuel/operstion o BACT-PSD
‘Wesiem Power System, Inc. CA Mar- 1988 Turbine, Gas Fired, Ge Lm2500 2T M 9.0 PPMVD AT 15% O2 h20 Injaction & ser 80 OTHER
Ass Placeds, inc. CA Mas- 1988 Turbine & Recovery Boller 518 MMBTUM 4.0 LD scr, h2o injection o BACT-PSD
Union Ol Co. CA Mar-1988 Turbine, Gas & Duct Bunar 414 MMBTUM 2.5 PPM AT 15% O2 $or, sleam injection 45 BACT-PSD
Shell Co Production, inc CA Feb-1808 Turbine, Gas Fired, Ge Lm 2500 20 MW 42.0 PPM AT 15% O2 DRY h2o Injection L] BACT-PSD
Chewon Usa, Inc CA Feb-10068 Tuwrbine, Gas, 8 Ea 47 MMBTUH 19.0 PPMVD AT 3% O2 low nax burner, sor, h2o injeciion 0 OTHER
Ofs Energy CA Jan-1686 Turbinae, Gas, Ge Lm2500 256 MMBTUM 9.0 PPMVD AT 15% 02 h2o injection & scr i} QTHER
Union Cogeneration CA Jon- 1986 Turbine, Gas W/Ouct Burner, 3 Ea 18 MW 25.0 PPMV AT 15% 02 h2o injection & scr 0 OTHER
Pacific Thermonelics, Inc. CA Dec-1985  Turbine, Gas, Frame 7, 2 Ea 1015 MMBTUM 250 PPMV AT 15%, NAT. GA quiel combustor. fuel spec: natural gas, firing kmded 1o o BACT-PSD
330 Wyt of tuel ol firing
Energy Reserve, Inc. CA Ocl- 1985 Turbine, Gas Fired 323 MMBTUMH 1854 18D SCr, wrler Injection 9 BACT-PSD
American Cog T CA Sap-1985  Turbine, Gas, 2 En. W/Wasts Heat Rec. Boiler 220 MMETUH 17.0 PPMV AT 15% O2 h2o injection & scr [ OTHER
Arco Alazka King Ssimon Platform AK Sep-1885  Turbine, Gas Fired, Compressor 3950 HP 125 0 PPMVD AT 15% O2 dry controis o BACT-PSD
Giroy Energy Co. CA Aug- 1085 Turbine, Gas, 2 L 250 PPMDV AT 15% 02 steamn injaction, quiet combustor Q BACT-PSD
SuniswAndustrial Park 2 CA Jur-1985 Turtine, Gas W/A2 Fuel OF Backup, 2 Eu, Ge Frame 412 MMBTUH 9.0 PPMVD AT 15% O2 scr, steam injection g OTHER
Proctor & Gamide cA Jun-1985 Turbine, Gas 217 MMBTUAH 75.0 PPM AT 15% 02, CIL he indtion Q OTHER
Applied Energy Services LA May-1985 Turbine/Generator, Steam, Wasts Hoat 1413 MMBTUMH 414.0 LBH slaam injection [/] BACT-PSD
Shell Calfornia Production Co. CA Api-1985 Turbine, Gas Fired, 2 Ea 22 MW 42.0 PPM AT 15% Q2 hZo injection ¢ BACT-PSD
Conoco Milne Point AR Ape-18835 Turbine, Gas Fired, Total 50000 HP 106.0 PPMVD AT 15% 02 /] BACT-PSD
Wikarmnatte Indusiries. CA Ape-1085 Tuwrbing, Gas, Ge Lm-2500-33 230 MMBTUM 15.0 PPMVD AT 15% O2 h2o injection & scr a2 OTHER
Greenloal Power Co. CA Apr: 1985 Turbine, Gas, Ge Lm-5000 36 W 42.0 PPMV AT 15% 02 hZo injeciion (1] QTHER
Northem California Power ChA Ape-1085 Turbine-Generator, Ge Frame 5, 2 Ea 28 MW 75.0 PPM, SEE NOTE h2o injeclion [1] OTHER
Getty Oil Co. CA Mar-1585 Engine, Gas Turbine, & Ea 4 MW 7.8 LBMH h2o injection at § 8 i h2ob foel [ BACT-PSD
Alaskn E AT AK Mar-1985 Turbne, Gas Fired, Pwr Gen 38 MW 75.0 PPM AT 15% O2 h2o injection 1] BACT-PSD
Champion Intlemational Cerp, ™ Mar-1885 Turbine, Gas, 2 1342 MMBTUH 720.3 TR 0 BACT-PSD
Arco Alaska, Inc. AK Jan-1983 Turbine, Gas 10 MHP TOTAL 100 0 PPM AT 15% 02, DRY low nax bumers Q BACT-PSD
Chba-Geigy Corp. NJ Jan-1085 Turbine, Gulwmz Oit Backup 4000 HP 1.1 LBH h2o Injection 55 QTHER
American Cogensration Co. CA Doc-1984 Turbine, Gas/Cruge il Fired, § Ea 1 MW 0.1 LE/MMBTU ¢ w/armnmonia reducing agent 92 BACT-PSD
Witco Chemical Corp. CA Dec-1884  Turbine 350 MMBTUM 0.2 LBMMBTU QIL o BACT-PSD
Ibm Cogeneration Project CA Dec-1984 Turbine, Gas 49 MW 25.0 PPM AT 15% O2 scr, hZo injection o LAER
Frllo-Lay CA Now- 1984 Turbine, Gas Firsd LA 137 LBH h2u/stenm injection 0 BACT-PSD
Yuican Chemicals Co. LA Oct-1984 Twibine/Boier, Nat GasAvasie Heal, #3-84 196 MMBTUM 247 LBH steam injection L] BACT-PSD
Vulcan Chemicals Co, LA Ocl-1904 Turbine/Boiler, Nal GasWaste Heal, #3-84 198 MMBTUMH 840 PPMV steam injection 0 BACT-PSD
Virican Chemicals Co. LA Oc1-1984 Turtine/Sofer, Nal Gas/Waste Heal, #4-84 196 MMBTUH 2247 LB steam Injection 0 BACT-PSD
Vulcan Chemicails Co, LA Ocl-1884 Turbine/Boiler, Nat Gas/Waste Heal, #4-54 198 MMBTUH 84.0 PPMY steam injection L] BACT-PSD
Sohio Alaska Peirsleun Corp. AK Ocl- 1884 Turbine, Gas. 1000 HP, NOTE #t 100 D PPM AT 15% O2. DRY bow nax burners 1] BACT-PSD
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Sohio Alasks Peiroleurn Comp. AK Ocd-1584 Turbine, Gas 1000 HP, NOTE #2 1250 PPM AT 15% 02, DRY low nox burnars [ BACT-PSD
Anchorge Muricips! Light 5 Power AK Od-1984  Turbine 82 MW 750 PPM AT 15% 02, DRY wel controts ] BACT-PSD
Basf Wyandotte Co. LA Sop-1004  Turbine. Nat Gas, #1-84 NS MMBTUH 3300 LBH combuster design o BACT-PSD
Northemn Calfornia Power Agency CA Sep-1084 Turbine, Nat Gas, 2 2 v 42.0 PPMD AT 15% 02 h2e Injection o BACT-PSD
Northem Caiiformia Powsr Agency CA Sep-t984  Turbine, 2, Fuel Ol 28 M 620 PPMD AT 15% O2 h2o injection ° BACT-PSD
Air Products & Chemicals, Inc. LA Jul- 1984 Turbina/Boller, Nl GazWaste Hest 203 MMBTUM 1720 LBH combustor design o BACT-PSD
AW Products & Chamicals, Inc, LA Jui-1984 Turbine/Boiler, Nal GasAVaste Hest 203 MMBTUM 2170 PPM combustor design 1] BACT-PSD
Explorer Pipelins Co. ™ Jun-1934 Turbine, Gas 1100 HP 151 TIvR 1] OTHER
Teoxas Gulf Chemicals Co. ™ Jun-1084 Tuibine, Gas 74 MW 1368.0 T/YR stesm injoction [+ NSPS
Texas Patre Chemicats Corp. ™ Jun-1984 Turbine, Gas, 2Ea 92 MW 10470 Ti¥YR steam injection [} NSPS
Getty OB Co. CA Mary-1984 Turbine, Gas 5000 HP 182.0 L8/D h2o mjectien. 0 8-1 80 LAER
Cakcogen CA Apr-1984 Turbine, Gas 21 MW 420 PPM AT 15% O2 ‘water injection e BACT-PSD
U.5. Borax & Chemical Corp. CA Apr-1984 Twrbine, Gas 3855 GALH 2300 LBH water injection 0 BACT-PSD
Kissimmme Litities FL Mar-1084  Turbine, Gas 400 MMBTUM 790 PPM GAS FIRED water injection 40 BACT-PSO
University Co-Generation Lid., 10831 CA May-1984 Turbine, Gas & Boiler, Waste Hast Fired 39 MW 1900 LBD h29 injection, scr o7 OTHER
Amcao Chemicals Corp. ™ Mar-1084 Turtire, Gas 415 MMBTUM 950 PPM steam injeciion 37 BACT-PSD
Simpson Coganearation Project CA Jan-1984 Turbine, W/Diesel Standby, Nat Gas Fired 3 MMBTUM 3284 0 LBD soe nola M1 o LAER
Tosco Comp. CA Doc-1983 Turbine, Gas. 2 Ea 500 MMBTUM 450 PPM AT 15% O2 sleam injaction 1] OTHER
Dow Chemical, Usa LA Now-1083  Turbine, #GI-300 & GI-400, 2 Ea 100 MW 11940 LBH combusilon control o NSPS
Champlin Potroleum Co. L2 d Nov-1983 Turbine, 2 Ea 888 HP 1500 PPM design 1] BACT-PSD
Cardinal Cogen CA Jun-1983 Turbine, Gas 484 MMBTUM 420 PPMAT 15% 02 steam injection 1] BACT-PSD
Southem Caiif Edison Co, CA Apr-1981 Turbane, Gas, 20 85 MW EA 44 5 PPM witer injeciion [} BACT-PSD
Trunkiine Lng Co. LA Apr.1983 Turbine, Gas, 2 105 MMBTUM 790 LBMH combustion conirel, 02 & co monilor Q NSPS
Kin-Oas R & D Inc. w Apr.- 1983 Turbine, Coal Gas Fired 1] 750 PPM purification of product gas 0 NSPS
Petro-Tex Chemical Corp ™ Doc-1982 Turbine, Gas 982 MSCFH 2319 LBH h2o injection ] NSPS
Liquid Energy Corp. ™ Now-1982 Comprassor, Turbine Engine, 2 Ea 3200 HP 18 GHP-H Q BACT-PSD
Simpson Les Paper Co. CA Sep-1982  Turbine, Gas & Boller, Wasie Heat 33 MW 92.0 LEVH ANNUAL AV h2a injection. continious emis manior 0 BACT-PSD
Pugel Bound Power & Light WA Aug-1982  Turbine, Gas, 2 100 MW EA 480.0 LBH weater injection 0 BAGT-PSD
Chugach Electric Associxlion, Link #4 AK Aug-1082 Turbine, Gas 26 MW 1300 LBH waler injection Q BACT-PSD
Texas Eastem Transmission Co. PA Juk- 1982 Turbine, Gas 18500 HP 1500 PPM fuel spec: natursi gas Q BACT-PSD
Ibm Corp. CA Jun-1582 Turbine 4100 GALH 142.0 LBH h2a injeclion - 0.94 b h20b heel a0 BACT-PSD
Ibm Corp. NY May-1982 TFurbina, Gas, 2 Ea 3 MW aop combustion controts ¢ BACT-PSD
Algonquin Gas Trgnsmission Co. cT Mar- 19582 Engina, Turbine Comprassion 49 BHP a0 % BY VOL munufadurer's guarantee [1] BACT-PSD
Crown Zeberbach, Inc. CA Mar-1982 Turbine, Gas 2 MW 420 PPM NOZ AT 15% O2 walerfstsam injection [} BACT-PSD
Plains Elect. Gen & Trans NM Dec-1981 Genarator, Turbine Mat Gas Fied T29 MMBTUM 270.0 LBH h2e injection (waler/fuel = 0.5) 43 BACT-PSD
Plans Elect. Gen & Trans NM Dec-1531 Generaior, Turbine, O Slandby Fuel 722 MMBTUMH 2800 LBH h2e iyection fwisrffuet = D 5) &7 NSPS
Southem Ca Edison Coalwater Station CA Dac- 1981 Turbine, Gas 100 MW 140 0 LB/H IH AV water injection o QTHER
Merck & Co , Keko Division ca Nov- 1981 Turbine, 3 7 MW EA 200 LBH PER TURBINE water injection kL BACT-PSD
Forl Howard Paper Co. OK CA-1861 Turbine 400 MMBTUM 0.3 LE/MMBTU #2 CIL normal opersion ] BACT-PSD
Fort Howard Paper Co. K Oci-1081 Turbine 400 MMBTUM 02 LB/MMBTU N. GAS water injeclion [+ BACT-PSD
Mobldl Ol Explorstion AL Oci-1881 Genermtor, Turbine, Gas Fired & MW 175.0 PPM BY VOL 1] BACT-PSD
Philips Petroleum Co. ™ Gct-1881 Turbine, 2 3000 HP EA 01 LB/MMMBTU GAS 02 mankoring Q BACT-PSD
Prxthoe Bay Consortium AK Sep-1981 Turbine 303 MHP 150 0 PPM dry control Q BACT-PSD
Dow Chemical Co. LA Aug-1981 Turbine, Mal Gas Fired 2 Ea 1203 MMBTUMH 04 LBMMBTU siwam injection 1] NSPS
Gul States Uity 1A Jut-1081 Turbicws 1390 MMBTLH 03 LB/MMETU OIL steam injection an NSPS
Gulf Stwles Uity LA Juk1981 Turbine 1381 MMBTUM 0.3 LE/MMBTU steam injection 0 NSPS
Vulcan Materiats Co KS Ju-1881 Turbine, Simple-Cycle, Nat Gas. 0 MW 00 SEE NOTE sisam injeciion [} BACT-PSD
Longview Refin, ™ May-1081 Turbine, 3 6275 HP 1.3 GHP-H 1] BACT-PSD
Qdessa Natural Com. ™ Mar-1981 Turbine 7880 HP 1.3 GHP-H nirtiyel ratio ] BACT-PSD
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Morthem Alaskan Pipsiine AK Feb-1981 Turbine. Mainkne Compressor 0 150.0 PPM dry control 1] BACT-PSD
Morthem Alaskan Pipeine AK Feb-1081 Turbinw, Rafrigerant Comprassor 0 150.0 PPM dry control a BACT-PSD
Norhem Alaskan Pipeting AK Feb-1981 Turbine, Electric Generator 4] 150.0 PPM dry control 9 BACT-FSD
Gulf States LNty LA Jan-1841 Turbine, Combustion, 2 1338 MMBTLVH 334 0 LBH stenmiwater injection ] NSPS
Gull States LNty LA Jan-1981 Turbina, Combusiion, 2 1338 MMATLUH W20 LBH sleamiwater injection a NSPS
Fiorids Power FL Jan-1881 Turbine Peaking Unils. 4 Ea 83 M 250 ¢ LBH water injection 9 NSPS
Empire Dist. Elect. Co. MO Jan-1981 Turbine, Combustion, Simpls-Cyc. OF Fired, 82 1058 MMBTLIM (MAX) 2300 PPMV, 15% 02, (ISQ)- design Q BACT-PSD
Gulf States Utilty [FY Dec-t1980 Turbine 1308 MMBTUM 0.3 LB/MMBTL OIL water/stesm injection -] NSPS
Prudhos Bay Consortium AK Doc-1980 Twrbine, Gas, 10 18 MHP EA 1500 PPM dry control a BACT-PSD
Nevads Pwr Co., Clark Station Unit #3 NV Sep-1080 Gensrator, Combustion Turbine T4 MW 0.3 LB/MMBTL water injeclion 9 NSPS
Texaco, inc. LA Aug-1980 Compressor. Turbine, Gas Fired 3300 HP 94 LBH a NSPS
Texaco, Inc. LA Aug-1980  Turbine, Gas Fired, Compression 3500 HP 1.3 GHPH ] BACT-PSD
Diamond Shamiock Corp, ™ Jun-1980 Turbine, Gas, 3 960 MMBTUM EA 4030 LBMH EA water injection [} NSPS
Procior & Gamble Paper Products Co CA Apr-1930 Turbine, Gas 19 MW 0.3 LBMMBTL FUEL OIL waler injeciion a BACT-PSD
Procior & Gambile Paper Products Co. ™ Feb-1080 Turbine, Gas, 2 350 MMBTUM EA 1188 LBH water injeciion a BACT-PSD
Phillips Patroleun Ca., ™™ Jan-1930 Engine, Turbine Compressor 3000 HP EA 1.8 G/HP-H normal operation [} BACT-PSD
Nevada Pwr Co., Clark Stslion Unk #7 NV Oct-19780 Generator. Gas Turbine T4 MW 03 LB/MMBTLY waler injeclion L} BACT-PSD
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Cost Component Costs Basis of Cost Component
Dicect Capital Cosl,
SCR Associated Equipment $9840,000 Vendor Quote
Ammonia Storage Tank $158,151 $35 per 1,000 Ib mass flow developed from vendor quoles
Instrumentation $94 000 10% of SCR Associated Equipment
Sales Tax 6% not abblicable to municipality
Freight 47,000 5% of SCR Associated Equipment

Total Direct Capital Costs (TDCC) $1,239,151
Direc! Installation C
Foundation and supports $323,132 8% of TDCC and RCC;0AQPS Cost Control Manual
Handling & Erection $565,481 14% of TDCC and RCC;QAQPS Cost Control Manual
Electrical $161,566 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping $80,783 2% of TDCC and RCC;0AQPS Cost Control Manual
Insulation for ductwork $40,302 1% of TDCC and RCC;QAQPS Cost Control Manual
Painting $40,392 1% of TDCC and RCC;QAQPS Cost Control Manual
Site Preparation $5,000 Engineering Estimate
Buildings $15,000 Engineering Estimate

Total Direct Installation Costs (TDIC)  $1,231,745
Recurring Capital Costs (RCC)  $2,800,000 Vendor Quote

Total Capital Costs  $5,270,8696 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering $527,090 10% of Total Capitaf Casts; OAQPS Cost Control Manual
PSM/RMP Plan $25,000 Engineering Estimate

Construction and Field Expense $263,545 5% of Total Capital Costs; QAQPS Cost Control Manual
Contractor Fees $527,090 10% of Total Capital Costs; OAQPS Cost Controt Manual
Start-up $105,418 2% of Total Capital Costs; OAGPS Cost Control Manual
Performance Tests $52,709 1% of Total Capital Costs; OAQPS Cost Control Manual
Contingencies $527,090 10% of Total Capital Costs; OAQPS Cost Control Manual
Total Indirect Capital Cost {TInDC) $2,027,941

Total Direct, Indirect and Recurring $7,298,837 Sum of TCC and TINCC
Capital Costs (TDIRCC)

Mass Flow of Combustion Turbine 4,518,595 tb/hr
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Table B-4. Annualized Cost for Selective Catalytic Reduction for 501G Project; Simple Cycle Operation Only
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Cost Component Costs Basis of Cost Component
Diirect Anpual Costs
Operating Personnel 131,400 24 hours/week at $15/Mhr
Supervision 18,710 15% of Operating Personnel;OAQPS Cost Control Manual
Ammonia 72,773 $300 per ton NH3
PSM/RMP Update 5,000 Engireering Estimate
Inventory Cost 151,885 Capital Recovery (18.27%) for 1/3 catalyst
Catalyst Disposal Cost 42,174 $28/1,000 Ib/hr mass flow over 3 years; developed from vendor quoles
Contingancy 42,285 10% of Direct Annual Costs
Total Direct Annual Cests (TDAC) 465,247

Energy Costs
Electrical

Heal Rate Panalty
MW Loss Panalty
Fuel Escalation
Contingency
Total Energy Costs (TDEC)

Indirect Annual Costs

Overhead

Property Taxes

Insurance

Annualized Total Direct Capital
Annualized Total Direct Recurring

Total indirect Annual Costs

Total Annualized Coats
Cost Effectiveness

28,032 80kWM @ $0.05/kWh times Capacity Factor

436,248 0.5% of MW output, EPA, 1983 (Page 6-20)
58,760 3 days replacement energy costs @ $0.01 kWh each three period
15,721 Escalation of fuel over inflation; 3% of energy costs

53,976 10% of Energy Costs
593,737
$134,330 80% of Operating/Supervision Labor and Ammonia
Not abblicable for municipality
$72,6688 1% of Total Capital Costs
$732,183 18.27% Capital Recovery Factor of 10% over 10 years times sum of TDCC, TDIC and TInCC
$1,125,880 40.21% Capital Recovery Factor of 10% over 3 years times RCC
$2,065,361

$3,124,3456 Sum of TDAC, TEC and TIAC

$5.238
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SUPPLEMENTAL CALCULATIONS RELATED TO SCR AND OPTIONS
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Calculstions of NOx Emissions Reductons and Ammonia Usape

NOx Emissions on Gas

NOx Eminsions on Gil

Percantage of Gas Usage

Percantage of Oll Usage

Capacity Factor

NOx Emissions

NOx Removal Efficiency

NOx Removed

Ammonia Requirsd (110% of theoraticar)
Turbine Capadty

Calcutations of 5 ysars only
Torel indirect Costs
Overhead

Property Taxes
Insurance

Annualized Tota! Direct Capital
Annusiized Total Direct Recurning
Total

Tots! Annualized Costs
Cost Effechveness

Ammonia Stip Calculstion
Shp

Flow Rate g S00F Gas
Temperatre

Emissions

Ammonia Salts
Suifuric Dioxide
§02 > H2504
Sulfuric Acid Mist
Amenonis Saits 2(NH4)* SO4

Energy Lost SCR Preasure Drop
Energy Usage

Total:

237 ibihr @ S0oF Base Load 142.2 |bMr at
413 v & S0oF Base Load
9B.43%  6758.00 hours per year
357T% 250.00 hours per year
80% 7.008 hours per ysar
852 45 tons per year 7.5 ppmva § 15% O,
% 12.6 ppmvd @ 15% O,
£96.71 tons per year
242.58 tons per year, MW NHIMW NO2

25 ppmvd @ 15% O,
42 ppmvd & 15% Oy

249 MW @ S00F
Capitat Recovery Faclor at 10%
Yaars Parcent
$134,330 5 0.263797
$0 3 0.402115
$72.088
$1,186,782 151,805 at 10 years

$1,125,880
$2.510,980

246211 ot & years
04,316 deita for 5 to 10 years

$2.873.280
$6,156

10 ppm

3055750 achm
1095 oF

27.46242857 bhr

96.22835008 TPY

PV=mRT
m=PVRT

110 tonsiymar
8.421675 tonsiyear
265.221875 tong/year 20 58929 tonssyear of SO3
132 MW
3397232143

B,724,960 kWhriyear
727.08 residential customers.
560,840 kwhriyear
48,72 residential customers
£,285.600 kKWhriyear
774 residential cusiomers
89,831 mmBtu/ysar
90 mmctiyear of gas

Calculation of Going to 15 ppmivd after 5 years

NOx Emissions on Gas
NOx Emissions on Oit
Percantage of Gas Usage
Percentage of Qil Usage
Capacity Factor

NOx Emissions

NOx Removal Efficisncy
NOx Removed

Average 20 year NOx Emissions
Annuatized Cost
Cost Effectiveness

Cost Effectrvenass of 15 ppmvd at initial
NOx Remaoved

Annualized Cost

Cost Effectiveness

Future installation of SCR

Installation of SCR in Year &
Total Indirect Costs

Overhead

Property Taxes

Insurence

Annualized Total Direct Capital
Annuaiized Total Direct Recumng

Annualized Costs
NOx Emissions Reduced
Cott Effactivensass

Capital Costs

142.2 IbAv @ S00F Bass Load
413 Ibhr § 500F Basa Load
0.964326  8758.00 hours per year
0.035674  250.00 hours per year
08 7,008 hours per year
532.12 tons per year
T0%
37248 tons per year

428 tons per year
$3,124,348
$7,201 per of NOx removed

372.48 tons per year
$3.124,345
$8,388

$134,330
$0 “Hot" Catalyst Costs
$72.988 Mass Fiow
$5628,163 Adjusted for 20 years "Hot” Cost
$545078 Standard Catsiyst
$1,280,560 Std. Catalyst Cost

$2,800,000
4,518,595 Ibir
$0.62 peribhr mass flow
$0.30 per Ibvtw mass fiow
$1,355578

$2,330,544
596.71
3391

$4.408,837
$1.355 579
$5,854,415

15 ppmvd @ 15% O,
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Pearmit
Issue Unk/Process Efficiency
Facity Name Siate Date Description Capaciy (sire) NOx Emmission Limad Control Method ™) Type
Mead Conted Boerd, Inc. AL Mar-1907 Combined Cycle Turbine (25 Mw) 568 MMBTU/MHR 28 0 PPMVDER15% O2 (GAS) proger design and good combustion practicas 0 BACT-PSD
Formosa Piastics Corporation, Baton Rouge Plant 1A Mar-1987 Turbine/Hang, Gas Cogenaration 450 MM BTWHR 700 LBMHR combusiion design and construction 0 BACT-PSD
Southwestern Pubic Sanvice Company/Cunningham Sta NM Feb-1997 Combustion Turbine, Natural Gas. 100 Mw 0 ¢ SEE FACILITY NOTES good combusiion praciices 0 BACT-PSD
Southwestem Public Sarvica Co/Cunningham Statien NM Now-1003 Combustion Turbne, Natural Gas 100 MWy 00 SEEP2 good combustion practices 0 BACT-PSD
He Mountain Power, Lp PA Juk-1998 Combustion Turbine With Heat Recovery Boler 153 MW 31 PPM G 15% 02 oxiation catalys 1B pom @ 15% 02 80 OTHER
when fring no. 2 od. ® 75% ng Bkt s&i 10 22.1 ppm
Portside Enemgy Corp. IN May-199¢  Turbine, Natural Gas-Fired 83 MEGAWATT 40 0 LBSHR good combustion and emissions nol to exceed 40 0 BACT-PSD
PR at 15% oxygen.
Pornside Ensrgy Com. (L) May- 1508 Turtine, Natural Gas-Fired 83 MEGAWATT 12 0 LBS/HR pood combustan and smissions nol to excesd 10 0 BACT-PSD
pprmrd ot 15% oxygen.
General Eleciric Gas Turbines sC Apr-1598 L.C. Turbne 2700 MMBTUMHR 27189 0 LBHR good cor to k 0 BACT-PSD
Carolina Power & Light NC Apr-1996 Combustion Turtine, 4 Exch 1808 MMBTU/MHR 31 0 LEVHR combustion comrol 0 BACT-PSD
Carokna Power & Light NC Apr- 1596 Combustion Turbine, 4 Each 1908 MMBTUMR 800 LBHR combustion control 0 BACT-PSD
South Mississippd Eleciric Power Assoc, WS Apr-1998 Combustion Turbine, Combined Cycke 1200 MMBTU/HR NAT GAS 20 3 PPM ) 15% O2, GAS good combusiion cortroky 0 BACT-PSD
Mid-Geomgia Cogen GA Apr- 1996 Combustion Turbine (2), Nelurs Gas 116 MW 100 PPMVD compieta combustion 0 BACT-PSD
Mid-Georgis Cogen, GA Apr-1996 Combustion Turbine (2), Fuel Ol 116 MW 30 0 PPMVD compieis COmbUsiion Q0 BACT-PSD
Georpla Gu¥f Corporstion LA Mar-1909 Generator, Nalural Gas Fired Turbine 1123 MM BTUMHR #72 4 TPY CAP FOR 2 TURB. good combusiion praclice and proper cperation Q BACT-PSD
Seminote Hardes Uni 3 FL Jan-1990 Combined Cycle Combustion Turbme 140 MY 200 PPM (NAT. GAS) dry nb good combustion 0 BACT-PSD
Key West City Etectric System FL Sep-1985  Turbine, Existing C1 Relocation To & New Pl 23 Mw 200 PPM @ 15% O2FULLLD  good combustion 0 BACT-PSD
Union Carbide Corporation 1A Sop-1865  Generator. Gas Turbine 1313 MM BTUHR 198 8 LBHR no 30d-on control good combustion 0 BACT-PSD
praciice
Brookiyn Navy Yard Cog Partners LP. NY Jun-1895 Turtine, Natural Gas Firsd 240 MW 40 PPM @ 15% O2 Q0 LAER
Brookiyn Navy Yard Cog Partners L P. NY Jun-1995 Turbine, Ol Ficred 240 MY 5.0 PPM @ 15% O2 0 LAER
Pands-Kaihieen, LP. FL Jun-18935 Combined Cyche Combustion Turbine (Tolal 115Mw) 5 MW 250 PPM @ 15% O2 combustion controfs standand only 0 BACT-PSD
applies if go ol is selecled, the  abb ¢l was tess than
sigaficant emis. incr for co
Mitsgro, Williams Fiek] Service NM May-19%5 Turbine/Cogen, Natural Gas (2) 900 MMCF/DAY 2.6 PPM @ 15% O2 0 BACT-PSD
Piigrim Energy Center NY Apr-1995 {2} Westinghause W5(H D3 Turbines (Ep #5 0000142) 1400 MMBTU/HR 10.0 PPM, 280 LBHR 0 BACT-OTHER
Loderks Laborstories NY Apr-1995 {2) Gas Turbines (Ep #S 001018102) 110 MMBTU/HR 43.0 PPM, 12.6 LB/HR & BACT-QTHER
Bakimore Gas & Electric - Pemyman Plam L »] Mar- 1885 Turbine, 140 Mw Natural Gas Fired Eleciric 140 MW 200 PPM & 15% Q2 Qood combustion practices 0 BACT-PSD
Formosa Plastics Corporsiion, Lovisisna LA Mar-1005 Turbina/Hrsg, Gas Cogeneration 450 MM BTUMHR 258 LBHR proper opeqation 0 BACT-PSD
Marathon Ol Co. - Indian Basin N G Plan NM Jan-1895 Turbines, Natural Gas {2) 5500 HP 132 LBSHR Jear-premi L ¥. B8 BACT-PSD
Kamina/Besicorp Syrecuse Lp NY Dec-1994 Slamens V4.3 Gas Turbine (Ep #00001) 850 MMBTUMR 5 PPM no controts 0 BACT-QTHER
Indeck-Oswega Enargy Cenlar NY Oct-1004 Ge Frame 8 Gas Turbine 531 LBMMBTL 100 PPM. 10 DI LB/HR no commis 0 BACT-OTHER
Futon Cogen Plant NY Sep-1994 Ge Lm5000 Gas Turbine 500 MMBTUMHR 107 & PPM, 120 LB/HR no controts 0 BACT-OTHER
Futlon Cogen Plant NY Sop-1994 Slack Emissions (Gas Turbine And Duct Burnen) &10 MMBTUMR (TOTAL} 156 0 PPM, ¥75.0 LBMHR no Cortrods. . 9 BACT-OTHER
Carclna Power And Light 8C Aug-1994 Stalionary Gas Turbina 1520 MMBTUM 7020 LAH proper oparation to achieve good combustion 0 BACT-PSD
Carofina Powsr And Light sC Aug-1994 Stationary Gas Turbine 1520 MMBTUMN 4140 LBM proper operation to achieve good combusiion 0 BACT-PSD
Colorado Power Pantnership co Jul- 1994 Turbines, 2 Nat Gas & 2 Duwct Bumers 385 MMBTUM EACH TURBINE 224 PPM @ 15% 02 0 BACT-PSD
Muddy Rrer LP. NV Jun-1904 Combustion Turtine, Diesel & Natural Gas 140 MEGAWATT T71.0 LAHR fuel spec: natural gss 0 BACT-PSD
Csw Nevads, Inc. NV Jun-1994 Combustion Turbine, Diesal & Nalural Gas 140 MEGAWATT 830 LB/HR fuel spec: natural gas O BACT-PSD
Poriland Ganerat Elsctric Co. OoR May- 1904 Turbines, Natural Gas (2) 1720 MMBTU 150 PPM @ 15% 02 good combustion praclices 0 BACT-PSD
West Campus Cogeneralion Company ™ Muay- 1984 Gas Turbines 75 MW (TOTAL POWER) 3000 TPY wntermal combustion comrols 0 BACT
Hermision Generating Co. OR Ape-1984 Turtnes, Naetural Gas (2) 1608 MMBTY 150 PPM @@ 15% 02 good combustion praclices 0 BACT-PSD
Flofida Power Copocstion Polk Courtty Ste FL Fab-1094 Turbine, Natural Gas (2) 1510 MMBTUM 2590 PPMVD good combustion praclices 0 BACT-PSD
Florida Power Corporation Polk Counly Ste FL Feb- 1994 Turtne, Fuel O (2) 1730 MMBTUM 300 PPVD Qood combuslion praclices Q BACT-PSO
Teco Polx Power Siation FL Feb-1004 Turbine, Syngas {Coal Gasification) 1755 MMBTUMH 250 PPMVD gond combusiion 3 BACT-PSD
Teco Polk Power Station FL Fab-1994 Turbine, Fuel Cil 1765 MMBTUM 400 PPMVD good combustion Q4 BACT-PSD
International Paper LA Feb-1094 Turtbine/Hrsg; Gas Cogen 338 MM BTU/HR TURBINE 1659 LB/HR comibstion control 0 BACT
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Issua Unkt/Process EfMiciency
Faciy Nume State Date Description Capaclly {stze) NOx Emmission Limit Control Method %) Type
Kamine/Basicorp Carthage 1P, NY Jan-1994 Ge Frame 6 Gas Turbine 481 BTUHR 10.0 PPM, 1.0 LBHR "o coatrols 0 BACT-OTHER
Kamine/Basicorp Carthage LP. NY Jan- 1004 Siack (Gas Turbine & Duci Bumar) “Ses Nols #27 540 LBMMBETU 230 PPM, 203 LBMHR no controls 0 BACT-OTHER
Orange Cogenecition Lp FL Deo- 1992 Twbine, Nolural Gas, 2 358 MMBTUH 30.0 PPMVD good combusiion @ BACTPSD
Projeci Orange Associstes. NY Doc-1993 G Lm-5000 Gas Turbine $50 MMBTUMR 92.0 LBMR TEMP > 20F 10 controls. & BACT-OTHER
Project Oranpe Associstes NY Deac-1993 Stack (Turbine And Duct Bumen T15 MMBTU/HR 1084 LEV/HR TEMP > 20F oxidation catalyst 80 BACT
Williarvss Fiekd Services Co. - El Cadro Comprassar NM Oct- 1993 Turtine, Gas-Fired 11257 HP 50.0 PPM @& 15% 02 combustion control 0 BACT-PSD
Pattwernack Power Pariners, Limited Padtnership VA Sep-1993 Turbine, Combustion, Skemens Model Va4 2. 3 10 X109 SCFYR NAT GAS 200 LBHR good combustion Gpeniting praclices 0 BACT-PSD
Florida Gas Transmission Coempany AL Aug-1993 Turbine, Natural Gas 12800 BHP 0.4 GMMHP HR mir-to-fuel ratic control, dry combusiion controks 0 BACT-PSD
Lockport Cogen Facilty NY J1983  (8) Ge Frame & Turbines (Ep #& 00001-00008) 424 MMBTUHR 10.0 PPM o controls 0 BACT-OTHER
Anitec Cogen Plam NY Jul-1963 Go LmS000 Combined Cycle Gas Turbine Ep #00001 451 MMBTUMR 38.0 PPM, 33 LB/HR bafMe chamber 80 SEE NOTE 4
Newark Bay Cogenerstion Parinarship, L P. M) Jun-1993  Turbinas, Combustion, Natural Gas-Fired (2) 617 MMBTL/HR (EACH) 1.8 PPMDV oxidation catalyst 0 OTHER
Newsrk Bay Cogenerstion Parnership. LP. NJ Jun-199) Turbines, Combusiion, Kerosene-Fired (2) 840 MMETU/H (EACH) 28 PPMDV oxidation calslyst 0 OTHER
Psi Energy, Inc. Wabash River Station IN May-1993 Combined Cycle Syngas Turbine 1775 MMETUMR 15.0 LESS THAN PPM peration p and good cycle 0 BACT-PSD

Synigas turing

Tiger Bay Lp FL May-1983  Twbine, Gas 1815 MMBTUH 43.0 LB gocd combustion practices 0 BACT-PSD
Tiger Bay Lp FL May-1983 Tuwrbine, Qi 1650 MMBTUM 8.4 LB/MH good combuslion practices 0 BACT-PSD
Indeck Energy Company NY May-1993 Ge Frame 8 Gas Turbine Ep 800001 491 MMBTU/HR 400 PPM NG controks 0 BACT-OTHER
Lilco Shorsham NY WMay-1983  (3) Ge Frame 7 Turbines (Ep #S D0007-9) 850 MMBTLVHR 100 PPM. 19 7 LBHR no controls 0 BACT-OTHER
Trigen Michel Fiekd NY Apr-1993 Ge Frama 8 Gas Turbina 425 MMBTUMHR 10.0 PPM, 10 0 LB/HR no controls 0 BACT-CTHER
Kissimmes LAty Authorty FL Apr-1993 Turbine, Natural Gas 860 MMBTUM 540 LBH geod combustion practicas & BACT-PSD
Kissimmee Litilty Authority FL Apr-1993 Turbine, Fuel OF 528 MMBTUM 85.0 LBH @ood combustion practioes 0 BACT-PSD
Kissimmee Utlity Authority FL Apr-1893  Turbine, Naturai Gay 37 MMBTUH 40.0 LBH good combustion practices 0 BACT-PSD
Kissimmes U1ty Authority FL Apr-1993 Turbine, Fuel O 31 MMBETUH 76.0 LB/H good combustion practices 0 BACTPSD
East Kentucky Power Cooperathve KY Mar-1993 Turbines (5). #2 Fuel Ol And Nat. Gas Fired 1492 MMBTINH (EACH) 75 0 LBS/MH (EACH) proper combustion techniques T BACT-OTHER
intemationsl Paper Co.  Riverdale Miil AL Jan-1893 Turbine, Stationary (Gas-Fired) With Duct Burner 40 MW 221 LABMHR dasign @ BACT-PSD
Audnrndsie Powes Pariners, Lp FL Dec-1982 Turbine.Gas 1214 MMBTUH 150 PPMVD good combustion practicss @ BACT-PSD
Aubumdale Power Partners, Lp FL Dec-1992  Turbine, ON 1170 MMETUM 25.0 PPMVD good combustion practices G BACT-PSD
Sihelindependence Power Partners NY Nowv-1992 Turbines, Combustion (4} (Natural Gas) (1012 Mw) 2133 MMBTL/HR (EACH) 13.0 PPM combustion controls ¢ BACT-OTHER
K U Beaver Falls C. ion Facility NY MNow- 1982 Turbme, Combustion (Nat. Gas & Ol Fuel) (79w 650 MMBTLVHR 95 PPM combustion controis. ¢ BACT-OTHER
Grays Fermy Co. Generation Partnership PA Now-1992  Turbire (Natural Gas & O} 1150 MMBTU 0.0 LBMMBTU (GAS)* combustion 0 BACT-OTHER
Bear Island Paper Company, L.P. VA Oct-1992 Turbine, Combustion Gas 474 X10{8) BTUWHR N. GAS 11.0 LBS/HR pood combustion ¢ BACT-PSD
Bear island Paper Company, LP. VA Oct-1992 Turbine, Combustion Gas 488 X1048) BTU/HR #2 OIL 11.0 LBS/HR 2o0d combustion 0 BACT-PSO
Baar Island Paper Company, L P. VA Oct-1992 Turbine, Combustion Gas (Total) 0 48.2 TPY frood comikastion ¢ BACT-PSD
‘Gordonsville Energy L.P VA Sep-1992 Turbine Facilty, Gas 1331 X10{7) SCF/¥ NAT GAS 249.9 TOTALTPY good combostion praclices. 0 BACT-PSD
Gordonsvite Energy L P, VA Sep-1992 Turbmne Faciity, Gas T X10(7y GPY FUEL OIL 248 9 TOTAL TFY good combustion praclices 0 BACT-PSD
Gordonsville Energy LP. VA Sep-1802  Turbines (2) [Each YWih A 51) 2 X10(#) BTUMHR N GAS §7 0 LBSHRUNIT Qood COMbustion praciices 0 BACT-PSD
Gongonswille Ensrgy LP. VA Sep-1892 Turbines (2) [Each With A SN 1 X10(%) BTUMH #2 OIL 88 0 LBS/HRAINIT 900d combustion praciices 0 BACT-PSD
Nevada Power Company, Hary Aken Peaking Plant NY Sep-1992 Combustion Turbme Electric Power Generation B00 MW (3 UNITS 75 EACH) 152.5 TPY {(EACH TURBINE} precision coetrol for tha low nox Combusion 0 BACT-PSD
Kamina South Glens Faks Cogen Co NY Sep-1892 Go Frame 6 Gas Turbme 498 MMBTUMR 8.0 PPM, 11.0 LA/HR na controls 0 BACT-OTHER
Northers Staies Power Company 50 Sep-1982 Turbine, Simple Cydle, 4 Each 120 MW 50 0 PPM FOR GAS good combustion lechniques 0 BACT-PSD
Pasny/Holsvills Combined Cycle Plant NY Sep-1002 Turbine, Combustion Gas {150 Mw) 1148 MMBTUMR (GAS)" 8.5 PPM eombustion conrol 0 BACT-OTHER
‘Wepcu, Pars Site wi Aug-1992 Turbines, Combustion {4) [ 250 LBSMHR (SEE NOTES) 0 BACT-PSD
Florida Power Corporation FL Aug-1982 Turbine, Cil 1029 MMBTUH 54 0 LB/H pood combustion preclices. 0 BACT-PSD
Flotida Power Corporation FL Aug-1002 Turbine, Gl 1868 MMBTUM T80 LBH good combustion praciices © BACT-PSD
£ng Transmission oM Aug- 1892 Turbine (Natural Gas) (3) 5500 HP (EACH) 0.0 G/HP-HR fuel spec: use of natural gas & OTHER
Saranac Energy Company NY 1982 Turbines, Combustion (2) (Naturel Gas) 1123 MMBTL/HR (EACH) 3.0 PPM oidation Catulyst 0 BACT-OTHER
Hartwel Energy Limied Partnership GA Juk1992 Turbine, Gas Fired (2 Each) 1317 M BTUHR 25.0 PPMVD @ FULL LOAD huol spec. clean buming fuels 0 BACT-PSD
Hartwell Energy Limded Parinership GA JuH1992 Turbine, Oil Fired (2 Each} 1340 M BTU/HR 250 PPMVD £ FULL LOAD fual spec: clean buming fuels 0 BACT-PSD
Maui Electiic Company, Lid Maalaea Generating Sta Hi1 1992 Turbine, Combmed-Cycle Combustion 20 MW 26 9 LBHR combustion lechnology/design 0 BACT-OTHER
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Indeck-Yerkes Energy Services NY Jun-1992  Ge Frame 8 Gas Turbine (Ep #00001) 432 MMBTUMR 100 PPM, 10 LB/HR 10 Controts 0 BACT-OTHER
Sefkwrk Cogeneration Partners, LP. NY Jun-1992 Combustion Turbines {2) (252 Mw) 1173 MMBTUMHR (EACH) 10.0 PPM combuslion comrols © BACT-OTHER
Salkirk Cogeneration Pariners. L P. NY Jun-1992 Combustion Turbing {70 Mw) 1173 MMBTUMHR 250 PPM combustion conirol 0 BACT-OTHER
Nammagansefi Elsctric/New England Powsr Co. R Apr- 1982 Turbine, Gas And Duct Bumer 1380 MMBTUM EACH 11.0 PPM  15% 02, GAS 0 BACT-PSD
Kenlucky Lhilties Company Ky Mar-1992  Turbine. #2 Fuel OilNatursl Gas (8) 1500 MM BTUHR (EACH) 75.0 LB/MR (EACH) combuslion control 0 BACT-PSD
Bemuda Hundred Energy Limited Pertnership VA Mar-1092 Turbme, Combustion 1175 MMBTUMH NAT. GAS 820 LBAHAUNIT fumace design 91 BACT-PSD
Barmuda Hundred Energy Limited Fartnership VA Mar-1992 Turtine, Combustion 1117 MMBTUM NO2 FUEL OlL 82,0 LBAHUNIT fumace design #1 BACT-PSD
Barmuda Hundred Energy Limited Partnership VA Mar-1992 Turbine, Combustion, 2 o 229.3 TAYRUNIT o BACT-PSD
Therma Industries, Lid, cQ Feb-1002 Turbine, Gas Fired, & Each 248 MMBTUM 250 PPM @ t5% 02 combustion control 0 BACT-PSD
Swvannah Elecinc And Power Co, GA Feb-1992 Turbines, 8 1032 MMBTUM, NAT GAS 9.0 PPM @ 15% 02 fuel spac: low sutfur fuel ol 0 BACT-PSD
Savennah Electic: And Power Co. GA Fep-19%2  Turbines, 8 972 MMBTUMH, #2 OIL 9.0 PPM @ 15% O2 fuel spec: low sulfur fuel o 4 BACT-PSD
Hewail Electric Ligiht Co., Inc. HI Fab-1002 Turtsne, Fusl Od #2 20 MW 29 8 LEB/HR & 100% PEAKLD combustion design 4 BACT-PSD
Hawaii Etsctric Light Co.. Inc HI Fob-1992 Turbine, Fuel O #2 20 N 56.4 LB/M & 75-<100% PKLD sombuslion design 0 BACT-PSD
Hawaii Etectric Light Co., Inc. HI Fab-1992 Turbine, Fusl Ot #2 20 M 181.0 LB/H & 50-<75% PKLD combuslion design 9 BACT-PSD
Hawaii Electric Light Co | Inc. Hi Feb-1992 Turbine, Fuel O #2 20 MW 4758 LBM @ 25-<50% PKLD combusthion design 0 BACT-PSD
Kamine/Basicarp Natural Dam Lp NY Deoc-1891 Ge Frame 8 Gas Turbine 500 MMBTUMHR 00 LBAMBTU, 10 LB/HR no controls 0 BACT-OTHER
Duka Power Co. Lincoln Combustion Turbine Station NC Dec-1991 Turbine, Combustion 1247 MM BTUMR 800 LBHR combusiion comml 9 BACT-PSD
Duke Power Co. Lintoin Combusiion Turbine Station NC Dec-1991 Turtane, Combustion 1313 MM BTUHR 59.0 LB/HR combustion comtrol 0 BACT-PSD
Maui Electric Company, Lid. HI Dec-1991 Turbine, Fuel Oil #2 28 MW 0.0 SEE NOTES good combustion practices 0 BACT-PSD
Katarnazoo Power Limmded Ml Dec-191 Turbine, Gas-Fired, 2, W/ Waste Heat Boilers 13068 MMBTLH 20 0 PPNV dry low nox lurbines D BACT-PSD
Leks Cogen Limited FL Now-1991 Turtine, Gas, 2 Each 42 MW 420 PPM @ 15% O2 combastion control 0 BACT-PSD
Lake Cogen Limited FL Now-1981 Turtine, Cil, 2 Each 42 MW 780 PPM @ 15% O2 combustion control & BACT-FSD
Qvienco Litiities Commission FL Now-1991 Turbine, Gas. 4 Each 35 MW 100 PPM @ 15% C2 combustion comtrol 0 BACT-PSD
Orlando Utilitles Commission FL Nov-1991 Turbine, CH, 4 Each 35 Mw 100 PPM @ 15% O2 combustion controd & BACT-PSD
Southem Callonia Gas CA Oct- 1991 Turbine, Gas-Fired 48 MMBTUM 1.7 PPM @ 15% 02 high temparalure oxidation catalyst 84 BACT-PSD
Southemn Cakfornia Gas CA Oct-1991 Turbine, Gas Fired, Solar Model H 5500 HP 1.7 PPM @ 15% 02 high temp oxidation catshyst 80 BACT-PSD
El Pasc Natural Gas AZ Oct-1991 Turbine, Gas, Solar Cantaur H 5500 HP 10.5 PPM @ 15% O2 fuel spec: lean fuel mix 0 BACT-PSO
El Peso Natursl Gas AZ Oct-1991  Turbine, Gas, Solar Centaur H 5500 HP 10.5 PPM @ 15% 02 fuel spac: lean fusl mix 0 BACT-PSD
El Peso Natural Gas AZ Oct- 1991 Twbine, Nat. Gas Trensm., Ge Frame 3 12000 HP 800 PPM @ 15% 02 fean bum 0 BACT-PSD
Florida Powei Generstion FL Oct-1991 Turbine, CH, 8 Each B3 MW 54.0 LBMH combusiion ¢control 0 BACT-PSD
Carofina Power And Ligh Co. SC Sep-1991 Twbine, I C. 80 MW 600 LAM 0 BACT-PSD
Enron Lovisiana Energy Company LA Auvg-1991 Turtine, Gas, 2 38 MMBTUH 800 PPM & 15% 02 base case, no additional controls 0 BACT-PSD
Algonquin Gas Transmission Co, R Juk-1901 Turbine, Gas, 2 48 MMBTUMH 0.1 LBMMBTU pooad combustion practices 0 BACT-QTHER
Charles Larsen Power Plam FL Juk1991 Turbine, Gas, 1 Each 80 MY 250 PPM @ 15% 02 combustion control 9 BACT-PSD
Charles L.arsan Powear Plan| FL Juk1991 Turbine, O, 1 Each 80 MW 250 PPM @ 15% Q2 combustion conirol O BACT-PSD
Sumas Energy inc. WA Jun-199¢1 Turtine, Natural Gas 80 MW &0 PPM £ 15% 02 co catelyst 84 BACT-PSD
Sagquam Power Compeny NV Jun-1991 Combustan Turbine Genemior a5 MW 9.0 PPH cofreerter (Catalytic) 93 BACT-PSD
Florids Power And Light FL Jun-1991 Turbine, Gas, 4 Each 400 MW 30.0 PPM & 15% 02 combustion control Q BACT-PSD
Fiorida Power And Light FL Jun-1991 Turbine, Ofl, 2 Each 400 MW 330 PPM & 15% 02 combustion control ¢ BACT-PSD
Florida Power And Light FL Jun-1901 Turbine, Cg. 4 Each 400 MW 310 PPM @ 15% 02 cembustion control 0 BACT-PSD
Northern Consolidsted Powsr Pa May-1991 Turbines, Gas, 2 35 KW EACH 1100 T/YR oxidatian calalyst %0 OTHER
Lakewied Cogenerslion, L P. NJ Ape 1991 Turbines (Natuwral Gas) (2 1100 MMBTUMR (EACH) 0 & LA/MMBTU turbine desgn 0 BACT-OTHER
Lakewood Cogenaration, | P. M Apr-1891 Turbines (#2 Fuel OH) () 1180 MMBTU/HR (EACH) 0.1 LB/MMBTU turbine design 0 BACT-OTHER
Cimarran Chermnical o Mar-1991 Turbine #2, Ge Framn 8 3 aw 2500 T/YR. LESS THAN co calmtyst 0 OTHER
Florids Power And Light FL Mar-19¢ Tuwibine, Gas, & Each 240 MW 300 PPM & 15% 02 comtxstion tomrol 0 BACT-PSD
Florida Power And Light FL Mar-1991 Turbine, O, 4 Each ] 33.0 PPM @& 15% 02 combustion control 0 BACT-PSD
Co Atlardic Lid P ip VA Mar-1991 Tusbine, Nat Gas & #2 OF 1533 MMBTUM EACH 0.0 PPM @ 15% O2 combustion controts, annuat stack testing D BACT-PSD
Commonwealth Attantc Lid Parnarship VA Mar-1991 Turbine, Nat Gas & #2 O 1400 MMBTUM 30.0 PPM @ 15% O2 combustion control, annual stack testing 0 BACT-PSD
Sumas Energy tnc WA Dec-1990 Turbine, Gas-Fired B MW 150 PPM @ 15% O2 o catalyst 80 BACT-PSD
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Newark Bay Cogeneration Pasinarship N Now-1980 Turbine, Natural Gas Firad 545 MMBTUHR 0.0 LB/MNBTLY catalylic oxkiation 80 BACT-PSD
Nowark Bay Cogeneration Pavinership Ny Now1900  Tirbine, Kerosene Fired 585 MMBTL/HR 0.1 LE/MMBTU catalytic oxidation 83 BACT-PSD
March Point Cogenaration Co WA Oct-1990  Turbine, Gas-Fired 80 MWW 37.0 PPM @ 15% O2 good combustion 0 BACT-PSD
W Eleciric Power Co w Oe1-1990 Tutrines, Combustion, Simple Cycle, 4 75 MW EACH 0.0 SEE NOTE good combustion @ BACT-PSD
[+ Gas Pipeiine Comp VA Sep- 19680 Turbines, Gas Fired, Single Cycle, 5 14 MMBTLIH EACH @0 equipment design & operation ¢ BACT-PSD
Delmarva Power DE Sep-1990  Tusbine, Combustion 100 MW 15.0 PPM & 15% 02 combustion sMckency o GTHER
Formosa Plastics Corporation LA Sap-1900 Turbine, Gas-Fired, 2 507 MMBTUN 700 LBM Combuslion ommtrol 0 BACT-PSD
Tog Cogen Cogeneration Plant NY Aug-1980 Ge Lm2500 Gas Turbine 245 MMBTUHR 0.2 LB/MMBTLY tatsiytic oxidizer 80 BACY
Vermom Martle Company vT Jut- 1990 Turbines, Combustion, Duat Fuel Fired, 2 50 MMBTLIH EACH 38.0 PPM & 15% 02 proper design & oper. of cis, gas fuel Q0 BACT-PSOD
Vermom Marbie Company VT Juk 1890 Turbines, Combustion, Dual Fus| Fired, 2 50 MMBTUM EACH 830 PPM g 15% 02 proper design & oper. of cis, oR fuel 0 BACT-PSD
Doswel Limed Partnership VA May-1000 Turbine. Combustion 1261 MMBTUH 250 LBH Combusion design & operstion 0 OTHER
Kslslos Partnars, LP. HI Mar-1990 Turbine, 15f0, 2 1800 MMBTUM, TOTAL 00 SEE NOTES 0 BACT-PSD
Oneida Cogenerstion Facilty NY Feb- 1980 Turtene, Ge Frame 8 417 MMBTUH 400 PPM cembustion control 0 OTHER
Fukton Cogeneratior: Assoclates NY Jan-1890  Turbine. Ge Lm5000, Gas Fired 500 MMBTUM €0 LE/MMBTL, SEE NOTE combustion control 0 BACT-PSD
Arrowhead Coganersiion Co. vT Dec- 1989 Turbine, Combustion & Burner, Cogen _ 3 202 MMBTUM, GAS 50.0 PPMVD AT ISC COND & design & good combustion techniques 0 OTHER
Sc Electric And Gas Company - Hagood Station SC Dec-1889 Imtemal Combusticn Turbine 110 MEGAWATTS 210 LBSHR good combustion praciices 0 BACT-PSD
Paabody Municipsl Light Ptam MA Now- 1989 Turbing, 30 Mw Nalurat Fas Fired 412 MMBTUMR 40.0 PPM 4% 15% 02 good combustion practices 0 BACT-OTHER
Jmc Selork, Inc. NY Mov-1089 Turbine, Ge Frame 7, Gas Fied 80 MWW 250 PPM ‘combusiion oontrol 0 BACT-PSD
Chxy Ngi. Inc. LA Now (088 Turbine, Centaur Gas, 4 28 MMBTUM 3.8 L8/H combushon design 0 BACT-PSD
Qxy Mgl Inc, LA Now- 1888 Turbing, Solar Gas 14 MMBTUH 45 LB 0 BACT-PSD
Oixy Ngl, In¢. LA Nov-1988 Turbing, Solar Gas 28 MMBTUH 38 LB 0 BACT-PSD
Capilol District Energy Center cT Oc-1989 Engine. Gas Turbme 739 MMBTUMH 01 LE/MMBTU GAS FIRING 0 BACT-PSD
Arco Alaska. Inc AK Oci-1980 Turbines, Gas Fired, 3 5400 HPTURBINE 108 0 LB/MMSCF not required under bact 0 BACT-PSD
The Dexier Corp cT Sep-1889 Twbine, Nal Gas & #2 Fuel Ol Fired 555 MMBTU/M NAT GAS 01 LA/MMBTY GAS FIRING ¢ BACT-PSD
Viginia Pawer VA Sap-1580 Turbine, Gas 1308 MMBTUH 28 5 LB/HAJNIT NAT GAS FI 0 BACT-PSD
Panda-Rosernary Com. NC Sap-1880 Tuwibine, Combuslion, #8 Frame 409 MMBTUMH GAS 108 LAH combustion control 0 BACT-PSD
Panda-Rosemary Corp. NC Sap-1980 Turbine, Combustion, #8 Frame 509 MMEBTUMH CIL 10.9 LBH combustion controb 0 BACT-PSD
Pands-Rosemary Comp. NC Sep- 1989 Turbine, Combustion, #T Frame 1047 MMBTUMH GAS 239 e combustion controt @ BACT-PSD
Pands-Rosemary Carp. NC Sap-19089 Turtene, Combustion, #7 Frame 1060 MMBTUMH CIL 23.0 LBH combestion controb O BACT-PSD
Kamina Syracuse Cogeneration Co. NY Sep-1089 Twbine, Gas Fired T MWV 0.0 LB/MMBTU combustien control & OTHER
Syracuse Universiy NY Sep-1889 Turbine. Gas Fired 9 MW 02 LBAMMBTU, SEE NOTE catalytic oxidation ¢ OTHER
Megan-Racine Associates, Inc NY Aug-1880 Ge L.m5000-N Combined Cycls Gas Turbine 401 LB/AMMBTL 0.0 LE/MMBTU, 11 LBHR na controfs ©# BACT-OTHER
Linion Qil Co. Of Calfomnia AK Aug-1989 Turbine, Gim Solar Satum, 4 Es 1300 MMBETUMH 350.0 LAVMMSCF FUEL, AVG 0 BACT-PSD
Union Qi Co. Of California AK Aug-1989 Turbine, H&H Solar Salum, 4 Ea 1300 MMBTUH 350 0 LB/MMSCF FUEL o BACT-PSD
Union Oil Co. Of Cakfomia AK Aug-1088 Turbine, Elect. Generstor, 4 Ea 100 MMBETUH 350 0 LEVMMSCF FUEL 0 BACT-PSD
Union Qil Co. Of California AK Aug-198%  Turbwne. Shipping, Solar Saturn 1100 MMBTUM 3500 LB/MMSCF FUEL © BACT-PSD
Union Od Co. Of Califomla AK Aug-1839 Turbine, Solar Centaur Wesi 4400 MMBTUM 100 0 LA/MMSCF FUEL D BACT-PSD
Unien Qil Co. Of Califomin AK Aug- 1989 Turbine. Solar Satum, Bimgham 4400 MMBTUM 109.0 LBMMSCF FUEL ¢ BACT-PSD
Umion Ol Co. Of Cakfomia AK Aug-1838 Turbina. Solar Centaur East 4400 MMBTUM 108 0 LB/MMSCF FUEL 0 BACT-PSD
Union O Ca. Of Cakornia AK Aug-1980 Turbire, Salar Cenaur, 2 Ea 4400 MMBTUM 109 0 LBMMMSCF FUEL C BACT-PSD
Union Ol Co. Of Caltormia AK Aug- 1929 Turbine, Sotar Saturn, #1 1300 MMBTUMH 350 0 LB/MMSCF FUEL o BACT-PSD
Undon Ol Co  Of Cakfornia AK Aug-1989 Turbine, Booster, Solar Satum 1300 MMBTUM 350.0 LBMMSCF FUEL 0 BACT-PSD
Unocal CA Jul-1989 Turbine, Gas (See Notes) 1] 100 PPM @ 15% O2 oxidation catalyst 75 BACT-OTHER
Prafl & Whithey, Ulc. cr Jul-1989 Engne, Gas Turbine 238 MMBTLVWH 0.0 LB/MMBTU T BACT-PSD
Prall & Whilney, Utc cT Jun-1989 Engina, Test Turbine 240 MMBTUM 0.1 LB/MMBTU GAS FIRING @ BACT-PSD
Tropicana Produds, Inc. FL May- 1589 Turbine, Gas 45 MW 10.0 PPM @ 15% O2 @ BACT-PSD
Empire Energy - Niagara Cogeneration Co. HNY May-1980 Tusbine, Gr Frame 8, 3 Ea 418 MMBTUM 0.0 LB/MMMBTU combusiion control 0 BACT-PSD
Meogan-Racine Associales, Inc NY Mar-1988 Twhine, Lm5000 430 MMBTUM 0.0 LBAMMBTU OIlL combusiion control 0 OTHER
Indec/Qswega Hill Cogenerstion NY Feb-1080  Turbine, Gas. Ge Frame 8 40 MW 0.0 LEAMMBTU combustion control 0 BACT-PSD
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Pawtuckel Powsr i Jan-198% Turbine/Duct Bumer 533 MMBTUM 230 PPM @ 15% 02, GAS 0 BACT-PSD
Ocaan State Power Ri Dec- 1088 Turtine, Gas, Ge Frame 7. 4 Ea 1059 MMBTWH 250 PPM g0 15% 02 0 BACT-PSD
Champion Intemational AL Now 1988 Turbine, Gas, Siationary 35 M 90 LBH 0 BACT-PSD
Taxaco-Yokum Cogeneraiion Project CA Nov-1988 Turbine, Gas Fired, 2 Ea 25 MW 1330 LB 0 BACT-PSD
Lang Island Lighting Co. NY Nov-1988 Turbine, Ga Frame 7, 3 €a 75 MW 10 0 FPM combustion control 0 OTHER
Armtrak PaA Oct-1908 Turbne. 2 Es 20 M 08 LBMH 0 OTHER
Oviando Utilties Comenission FL Sep-1088  Tubine, 2 Ea 5 MW 100 PPM @& 15% Q2 combustion control Q0 BACT-PSD
Kamine South Glens Falts NY Sep-1952  Tuwbine, Gas Fimd, Ge Frame & 40 MW 00 LEMMBTY combustion conmnol 0 BACT-PSD
Detmarva Power DE Aug-1928  Turbine, Combustion, 2 En 100 MW 15.0 PPM good combustion practices 0 BACT-PSD
Kamine Carlhage NY Jul-1988 Turbine, Gsa Fired, Ge Frame 8 40 MW 040 LB/MMBTU combystion control 0 BACT-PSD
Trigen NY Juk1aa8 Turbine, Gas Fired, Ge Frame 8 40 MW 0.0 LA/MMBTY combustion control 0 BACT-PSD
Hop Coge ion Limited P P VA Jut-1988 Turbine, Nt Gas Fared, 3 Ea 1030 MMBTUH 252 LB8H steam injection 0 BACT-PSD
Hop: C jon Limited P, L VA hi-1888 Turbine, Odl Fired, 3 Ea 1029 MMBTUM 255 LAH 0 BACT-PSD
Ads Cogeneration Ml Jun-1988 Turbine 245 MMBTUM .1 LB/MMBTU NAT GAS h2o injsction 0 BACT-PSD
Col-1 cT May-1088  Turbime, Allison, 2 En 110 MMBTU/H GAS FIRED 08 LBMMBTU GAS FIRING 0 BACT-PSD
Virginia Power VA Apr-1953 Turbine, Ge,2 Es 1875 MMBTUM 1400 LBH equipment gesgn 0 LAER
Thg/Grusmman NY Mas-1888  Turtwns, Gas. 2 Ea 18 MW 02 LA/MMETU o catalyst 80 BACT-PSD
Exocon Co., Usa AL Mar- 1988 Turbine 3120 KW S0 LBH combuslion modification 9 BACT-PSD
Exxon Co , Uss AL Mar-1988  Tusbine 3120 KW S0 LBH combustion modification 0 BACT-PSD
BExxon Ca., Uss AL Mar-1888  Turbing 3120 KW 50 tBH combustion modification 0 BACT-PSD
Greal Lakes Gas Transmission MI Feb-1588 Turbine, #1 12500 HP 00 SEE NOTES 0 BACT-PSD
Greal Lakes Gas Transmission MI Fab-1088  Turbine #2 12500 HP 0 SEE NOTES 0 BACT-PSD
Greal Lakes Gas Transmission MI Feb-1988 Turbine, #3 4000 HP 00 SEE NOTES 0 BACT-PSD
Wigiana Cogenaration Veniure Mi Fob-1908  Turbine, 12 Tolal 084 MMBTUH 20.0 LB turbing design G BACT-PSD
Midwey-Sunset Cogeneration Co. CA Jan-19848 Turbine, Ge Frame 7. 3 Ea 75 MWV 84 0 LBMH EA, NOTE 1 pood combustion praciices 0 BACT-PSD
£xxon Co., Uss CA Nov-1987 Turbine, Gas, W/Duc! Bumer 49 MV 17.0 LBH pood combustion practices. o OTHER
Downtown Copeneration Assoc. CT Aug-1087 Turtne, Gas W/Duct Bumer 72 MMBTUH 03 LEMMBTU OIL FIRING @ BACT-PSD
Simpson Paper Co. CA Jun-1947 Turbene, Gas 50 MW 13020 LB/D combuslion comrols ¢ OTHER
San Joagquin Cogen Limited CA Jun-1987 Generalaf, Gas Turbine 49 MW 1326.0 LBD combustion controds ¢ BACT-PSD
Copen Technologles N Jun-1987 Turbine, Gas, Gs Frame &, 3 Ea 40 MW 50.0 PPMVD AT 15% O2 0 OTHER
Pacific Gas Transmission Co. OR May-1987  Turbine, Gas 14000 HP 80 LBMH 0 BACT-PSD
Alaska Eletirical Generation & Transmission AX Mar-1937 Turbine, Nat Ges Fired B0 MW 100 0 LB/SCF FUEL 0 BACT-PSD
Sycamons Copeneration Co. CA Mar-1947 Turbine, Gas Fred, 4 Ea 75 My 100 PPMV AT 15% 02, 3 H co oxidizing caialyst, combystion comrol Q0 BACT-PSD
U.S. Bormx & Chemical Com. CA Feb-1087 Turtine, Gas 45 MW 2340 LBM good combustion practices 0 BACT-PSD
Arco Alaska Kuparuk Central Prod, Fac, #3 AK MNov-1988 Turbine, Gas Fired, AN 0 109 0 LB/SCF FUEL 0 BACT-PSD
Arco Alaska Lisburne Development Project AK Ccl-1908 Turbine, Gas Fired, AS 0 109.0 LB/SCF FUEL 0 BACT-PSD
Amoce Proguttion Go. ™ Sep-1988  Engme. Turbine 25000 HP W59 TR 0 BACT-PSD
Carvlina Cogenersiion £o , Ine. NC Jul-1o8s Turbine, Gas, Peat Fired 418 MMBTUH 45 LBH Profrer Operstion 0 BACT-PSD
Wichita Fafls Energy investments, Inc. ™ Jun-1908 Turbire, Gas, 3 Ea 20 MW 4200 T/YR Q0 BACT-PSD
Formosa Plastic Corp. ™ May-1988  Turbine, Gas, Ge Ms 8001 s MW 24 TYR 0 BACT-PSD
Marathon OF Co., Steelhead Pistform AK May-1986  Turbine, Gas Fined, Pwr Gen, 3 4454 HP 1080 LB/MMSCF FUEL 0 BACT-PSD
Marathon Ol Co , Steehesd Piatform AK May-1888  Turbino, Gas Fred, Compressor, 3 5218 HP 247 0 LBMMSCF FUEL 0 BACT-PSD
Babcock & Wicox, Lauhoff Grain L Mar- 1580 Turbine 223 MMBTH 2000 PPM tuel spec: fueloperation 0 BACT-PSD
Aes Placarita, Inc., Ca Mar-1888 Turbing & Recovery Boiler 519 MMBTUMH 1030 LBD axidation catalysi 80 BACT-PSD
Shell Ca Production, knc. CA Feb-1888 Turbine, Gas Fiwed, Ga Lm 2500 20 MW 41.0 PPM AT 15% O2 DRY 0 BACT-PSD
Chevron Lisa, Inc CA Feb-1988  Turbine, Gas, 8 Ea 41 MMBTUM 323 LBH TOTAL fuel spac: pipefine gas as fusd, proper operation 0 OTHER
Uinion Cogenaration CA Jan- 1938 Turbine, Gas WiDuct Bumer, 3 Ea 18 MW 0 AN oxidizing catatysi 80 QTHER
Arco Alasks King Saimon Platform AK Sep-1085 Turbine, Gas Fired, Compressor 3950 HP 60 ¢ PPMV 9 BACT-PSD
Suntaw/Industrial Park 2 CA Jun-193% Turbine, Gas Wi#2 Fuel Of Backup. 2 Ea, Ge Frame 412 MMBTUH 10 6 PPMVD AT 15% 02 mig guarantes on co emissions 0 OTHER
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Proctor & Gamble CA Jun- 1285 Turbine, Gas 217 MMBTUM 32.0 LB GAS FIRED 0 OTHER
Appled Energy Servicas LA May-1985  Turbine/Generator, Steam, Waste Haml 1413 MMBTUM 200 LBM 0 BACT.PSD
SheR Cakfornla Production Co. cA Apr-1985 Turbine, Gas Fired, 2 Ea 22 MW 10.0 PPMV AT 15% 02 pood combustion practices 0 BACT-PSD
Conoco Milne Poimt AK Apr-1985 Turbine, Gas Firsd, Total 50000 HP 1090 LEVSCF FUEL . 0 BACT-PSD
Greenieaf Power Co. CA Apr-1985 Turbine, Gas, Go Lm-5000 38 MW 20.4 LBH good snginearing pradlicas 0 OTHER
Getry Ol Co., CA Mar-1985 Engine, Gas Turbine, B Es 4 MW 45 LBM 0 BACT-PSD
Champion intomstional Corp. ™ Mas- 1985 Turbine, Gaa,_ 2 1342 MMBTLMH 70t TR @ BACT-PSD
Ciba-Geigy Corp. N Jan-1985 Turbine, Gas W/#2 Ol Backup 4000 HP 9.4 LBH 0 OTHER
Vulcan Chemicals Co. LA Oct- 1004 Turtina/Boiler, N#! Gas\Waste Heat, #3-24 198 MMBTUH 308 LBH @ BACT-PSD
Vulcan Chemicals Co, LA Oct- 1984 TFurbine/Boiler, Nal Gas/Waste Heat, #4-84 198 MMBTUH 308 LBH ¢ BACT-PSD
Sohio Alasks Petrolsum Corp. Ak Qct-1004 Turbine, Gas 127 MHF TOTAL 109 0 LB/MMMSCF FUEL & BACT-PSD
Expiorer Pipetne Co. ™ Jun-1984 Turbine, Gas 1100 HP 400 T/YR @ BACT-PSD
Texas Gulf Chemicats Co. ™ Jun-1904 Turbine, Gas 8 MW 938 THR 0 BACT-PSD
Texas Petro Chemicals Corp. ™ Jun-1984 Turbine, Gas, 2 En 92 MW 888 T/YR ¢ BACT-PSD
L& Borax & Chemical Corp. ChA Ape-1984 Turbine, Gas 55 GALH 20 8m & BACT-PSD
Dow Chomical, Usa LA MNow-1983 Turbine, #G1-300 & GI-400, 2 Ea 100 MW 880 LBM ¢ BACT-PSD
Champlin Petroieum Co. WY Noy-1983 Turbine, 2 Ea 888 HP 20 GMHP-H design 0 BACT-PSD
Getty Oll, Kem River Cogenarstion Project CA MNov-1943 Turbine, Gas Firsd, 4 Ea 425 MMBTUM 20 PPM good combustion practices o BACT-PSD
Southem Cali Edison Co. CA Apr-1983  Turbine, Gas. 20 85 MW EA 17.0 LBWHTURBINE pood combustion practices. 0 BACT-PSD
Kiln-Gas R & D Inc. IL Apr-1983 Turbine, Coat Gas Firsd [} 280 0 LB equipmeni design 0 BACT-PSD
Petro-Tex Chemical Corp. ™ Dec-1982 Turbrrse, Gas 982 MSCFH 153 LB 0 OTHER
Simpson Les Papar Co, CA Sep-1902 Turbine, Gas & Boller, Waste Heat 33 MW 430 LBMH 1 HAVG good combustion practices 0 BACT-PSD
Puget Sound Power & Light WA Aug-1982 Turbine, Gas, 2 100 MW EA 1050 LB/M & BACT-PSD
Southem Ca Edison Coalwater Station ChA Dec-1031 Turbine, Gas 100 MW T70 LB 3H AY 1& m program, co monloss 0 OTHER
Fortl Howard Paper Co. oK Oct- 1981 Turbine 400 MMBTUM 0.7 LBMMBTU N. GAS normal operation O BACT-PSD
Fort Howerd Paper Co. oK Oct-1881 Turbine 400 MMBTUM 0.8 LEBAMBTU #2 OIL normal operation & BACT-PSD
Philips Petroleum Co. ™ Oct- 1081 Turbioe, 2 000 HP EA 00 LBMMBTL GAS 02 monloding @ BACT-PSD
Prudhoe Bey Consortium AK Sep-1081 Turbine 303 MHP 1.1 LBAMMSCF FUEL good combusiion practices 0 BACT-PSD
Dow Chemical Co, LA Aug-1981 Turbine, Nai Gas Fired. 2 Ea 1203 MMBTUH 0.1 LB/AMMBTY good combustion practicss 0 BACT-PSD
Gulf States Wity LA Ju-1981 Turbina 1390 MMBTUM 0.1 LE/MMBTL OIL good combuslion practicas 0 BACT-PSD
GuN Staies Litilty LA Juk-1881 Turbine 1381 MMBTUM 0.9 LE/MMMBTL good combustion praclices ¢ BACT-PSD
Longrview Refin ™ Muy-1881 Turbine, 3 8275 HP 05 GHP-H good combustion praciices ¢ NSPS
Odessa Natursl Corp. ™ Mar-1981 Turbine T80 HP 05 GHP-H sirfluel ratio & BACT-PSD
Gulf Staies UMMty LA Jan-1981 Turbine, Combustion. 2 1338 MMBTUM 12580 LBH combusiion comols & BACT-PSD
Gul Stles Lndny LA Jan- 1981 Turbime, Cambustion, 2 1338 MMBTUM 218.0 LBM combustion controls. © BACT-PSD
Florida Power FL Jan-1981 Turbine Peaking Units, 4 Ea 83 MW 88.0 LBH controlled combusiion D BACT-PSD
Empire Dist. Eledt. Co. MO Jen-1981  Turbine, Combustion. Simpla-Cyc, OF Firad, #2 1056 MMETUM (MAX) 56.0 LBH 0 BACT-PSD
Gul States Utiity LA Dec-1980 Turbine 1398 MMETUM 0.2 LBMMBTU OIL oMclont design 0 BACT-PSD
Prudhos Bay Consorium AKC Dec-1980 Turbine, Gas, 10 18 MHP EA 109 0 LBAWMMSCF FUEL 1) Y good 0 BACT-PSD
DOiamond Shamrock Corp. ™ Jun- 1980 Tuwbine, Gas, 3 980 MMBTUH EA 1081 LBMH EA Q0od combustion praclicas 0 BACT-PSD
Nevada Pwr Co.. Clark Sistion Unk #7 NV Ot 1979 Generator, Gas Turbine T4 MW 0.1 LBMMBTL D BACT-PSD
Mourtain Fusl Supply Liad Aug-1978 Turbine, Gas, 2 Ea 180 HP 0.0 % W AT 0% 02 WET BA design 0 BACT-PSD



Table B-6. Direct and Indirect Capital Costs for CO Catalyst, City of Lakeland 501G Project, Simple Cycle 97375940’”:‘:5;:{;?

Cost Component Costs Basis of Cost Component
Direct Capital C
CO Associated Equipment $235,000 Vendor Quote
Instrumentation $23,500 10% of SCR Associated Equipment
Sales Tax 6%
Freight 5%

Total Direct Capital Costs (TDCC) $258,500
Direct Installation C
Foundation and supports $86,680 8% of TDCC and RCC;0AQPS Cost Control Manual
Handling & Erection $151,690 14% of TDCC and RCC,0AQPS Cost Control Manual
Electrical $43,340 4% of TDCC and RCC;QAQPS Cost Control Manual
Piping $21.670 2% of TDCC and RCC;0AQPS Cost Control Manual
Insulation for ductwork $10,835 1% of TDCC and RCC;0AQPS Cost Control Manual
Painting $10,835 1% of TDCC and RCC;0AQPS Cost Control Manua!
Site Preparation $0
Buildings 30

Total Direct Instaliation Costs (TDIC) $325,050
Recurring Capitat Costs (RCC) $825,000 Vendor Quote

Total Capital Costs  $1,408,550 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering $140.855 10% of Total Capital Costs; OAQPS Cost Control Manual
Construction and Field Expense $70,428 5% of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees $140,855 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $28,171 2% of Total Capital Costs; OAQPS Cost Control Manual
Performance Tests $14,086 1% of Total Capital Costs: OAQPS Cost Control Manual
Contingencies $140,855 10% of Total Capital Costs; OAQPS Cost Control Manual
Total Indirect Capital Cost (TInDC) $535,249

Total Direct, Indirect and Recurring $1.943,799 Sum of TCC and TInCC

Capital Costs (TDIRCC)

Mass Flow of Combustion Turbine 4,518,595 Ib/hr
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Table B-7. Annuaiized Cost for CO Catalyst, City of Lakeland 501G Project, Simple Cycle

Cost Component Cost Basis of Cost Estimate
Diirect Annuel Costa
Operating Parsonnel $43.800 8 hoursiweek at $15hr
Supervision $6,570 15% of Operating Personnel;CAQPS Cost Control Manual
Inventory Cost $44.755 Capital Recovery (16.27%) for 1/3 catalyst
Catalyst Disposal Cost $42,174 $26/1,000 IbMr mass flow cver 3 years; developed from vendor quotes
Contingency $13,730 10% of Direct Annual Costs
Total Direct Annuat Costs (TDAC) $151,028

Eneray Costs

Heal Rate Penalty
MW Losa Penatty
Fuei Escalation
Contingency
Totatl Energy Costs {TDEC)
Ingirect Annuat Costs
Overhead
Property Taxes
insurance

Annuaslized Total Direct Capitat
Annualized Total Direct Recurring

Total Indirect Annual Costs

Total Annualized Costs
Coat Effectiveness

$174.499  0.2% of MW output; EPA, 1993 (Page 8-20)
$59.760 2 days replacement enargy costs £ $0.01 KWh each three peniod
$7,028 Escalation of fust over inflation; 3% of energy costs

$24.129 10% of Energy Costs

$265416
$30,222 80% of Operating/Supervision Labor and Ammonia
$19,438 1% of Total Capital Costs

$182.079 16.27% Caplial Recovery Factor of 10% over 10 years times sum of TDCC, TDIC and TInCC
$331,733 40.21% Capital Recovery Factor of 10% over 3 years imes RCC

$563,471

$879,015 Sum of TDAC, TEC and TIAC
3887
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SUPPLEMENTAL CALCULATIONS RELATED TO OXIDATION CATALYST AND OPTIONS

Calculations of CO Reduction

NOx Emissions on Gas 100% Load
NOx Emissions on Gas 50% Load
NOx Emissions on Qil 100% Load
NOx Emissions on Qil 50% Load
Percentage of Gas Usage 100% Load
Percentage of Gas Usage 50% Load
Percentage of Oil Usage 100% Load
Percentage of Gas Usage 50% Load
Capacity Factor

CO Emissions

CO Emissions

CO Removed

Turbine Capacity

Energy Lost: SCR Pressure Drop
Energy Usage

Total:

Ibmr @ 10 ppmvd
211 Ib/hr @ 590F 422 50 ppmvd
1177 ib/hr @ 590F 33.62857 350
386 lb/hr @ 590F 42.88889 90 ppmvd
1193 Ib/hr @ 590F 34.08571 350
82% 5758.00 hrsiyr 38.20079
14% 1000.00 hrsiyr
3%  200.00 hrsiyr
1% 50.00 hrsiyr
80% 7,008 hrsfyr
1264.39 tons per year
134 tons/yr
1130.54 tons per year

249 MW @ 590F

3,489,984 kWhr/year
290.832 residential customers
0 kWhrfyear
0 residential customers
3,489,984 kWhrlyear
291 residential customers
33,800 mmBtu/year
34 mmctliyear of gas

Calculation based on Purdom Emission Limits

NOx Emissions on Gas 100% Load
NOx Emissions on Gas 50% Load
NOx Emissions on Oil 100% Load
NOx Emissions ¢n Oil 50% Load
Percentage of Gas Usage 100% Load
Percentage of Gas Usage 50% Load
Percentage of Oil Usage 100% Load
Percentage of Gas Usage 50% Load
Capacity Factor

CO Emissions at 25 ppmvd gas

CO Emissions at 50 ppmvd gas

€O Removed

Annualized Cost

Cost Effectiveness

Calculations of 5 years only

Jotal Indirect Costs

Overhead

Property Taxes

Insurance

Annualized Total Direct Capital
Annualized Total Direct Recurring
Total

Annualized Costs
CO Removed

105.5 Ib/hr @ 590F 50 ppmvd
1177 Ib/hr @ 590F 350
386 Ib/hr @ 590F 90 ppmvd
1193 Ib/hr @ 590F 350
82% 5758.00 hrsfyr
14% 1000.00 hrsiyr
3%  200.00 hrsiyr
1% 50.00 hrsliyr
80% 7,008 hrsiyr
960.66 tons per year
1,264 tonsfyr
303.73 tons per year
$979915
$3,226 perton NOx removed

Capital Recovery Factor at 0.1
Years Percent
$30,222 5 0.263797
$0 3 0.402115
$19,438 10 0.162745
$295,136
$331,745
$676,541

$44,755 Inventory at 10 years
$72,544 Inventory at 5 years
$27,789 Delta
$1,120,774

$3.690
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ENGELFINIRD

ENGELHARD CORPORATION
PROCESS EMISSION SYSTEMS
2205 CHEQUERS COURT
BEL AIR, MD 21015
PHONE 410-589-0297
FAX 410-5589-1841
E-Mall Fred Booth@ENGELHARD.COM
November 10, 1697

Golder Associates, inc.
8241 NW 23d 5t.
Gainesville, FL 32653

A\

ATTN: Ken Kosky

RE: City of Lakeland - Mcintosh
CO and 8CR Catalyst 8ystems
Engelhard Budgetary Proposal 97616

Dear Ken,

We enclose Engelhard Budgetary Propasal $7616 for Engelhard CAMET® CO Catalyst and Engethard NOxCAT™
ZNX™ High Temperature SCR Catalyst Systems for the above project. This is per our conversation and your FAX of
November 3, 1997. This Proposal includes:

Engelhard CAMET® CO Catalyst System;

Engethard NOXCAT™ ZNX™ High Temperalure SCR Catalyst System;

Catalysis are sized: 0% CO and 70% NOx reduction reduclion at Full Load (Oll);
Aqueous Ammonia Delivery System;

intemally ingulated ductwork;

Guaranteed Performance Data basad on the design basis noted;

Assumed OTSG downstream of gas turbine.

Dimensions [lustrated per enclosed sketches are duct - inside liner dimensions. We request the opportunity to work with
you on this project.

Sincersly yours,

ENGELHARD CORPORATION
PROCESS EMISSION SYSTEMS

Frdil LA

Frederick A. Booth
Sales Engineer

cc Greer Psters - Propasal Administrator
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ENGELIHDRD

Golder Associates, Inc.

City of Lakeland - Mcintosh

CAMET" CO Catalyst Systam
NOxCAT™ ZNX™ SCR Catalyst System
Engelhard Budgetary Proposal 37616
November 10, 1957

ENGELHARD CORPORAYION

CAMET® CO CATALYST SYSTEM
™ H| MPERATURE SCR NOX ABAT

Engelhard Corporstion ("Engelhard”) offers to supply to Buyer the CAMET® CO metal substrate CO system and
NOxCAT™ ZNX™ High Temperature Ceramic Substrate SCR syslem herein.

30090 of Supply

Engethard CAMET® CO metal substrate catalyst modules;

Engelhard NOXCAT™ ZNX™ SCR catalyst modules;

intemal supporl structures for catalyst modules; includes all hardware and gaskets for catalyst module installation;
internally insulated Ductwork with stainiess steel liner to house CO catalysi, AIG, and SCR catalyst;

Ammonia Injection Grid (AIG);

External AIG manifold with flow control valvss;

Ny Vaporization / Alr dilution skid,
Five (5) days (maximum 8 hours/day) field supervisionfoperator training for catalyst instaliation and start-up.

SN@;RAwN

BUDGET PRICE: Per Unit FOB, shipping point  CO and SCR Catalyst Systems $4,800,000
Replacemant CO Catalyst .~ § 825,000
Replacement SCR Catalyst .= $2,800,000 . -

Meachanical Warranty: One year of aperalion® gr 13 months after delivery, whichever occurs first.
Porformance Guarantee; Three (3) years of operalion® or thirly-six (36)) months after calalyst delivery,
whichever occurs first. Catalyst warranty is prorated gver the guaranteed life.
*Operation Is considered to start when exhaust gas is first passed throuph the catalyst,

R DULE
Drawings / Documentation - 10 weeks after notice (o proceed and receipt of engineering specifications and details

Material Dalivery 24 - 30 weeks after approval and release for fabrication

QUALITY ASSURANCE and SAFETY
Engelhard's manufacturing Is camied out under strict adherence to published quality control and statistical process control
programs. and strict adherence to Corporate safety praclices and procedures.
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ENGELIVIL D
Golder Assoclates, Inc.
City of Lakeland - Mcintosh
CAMET® CO Catalyst System
NOxCAT™ ZNX™ SCR Catalyst System
Engethard Budgetary Proposal 97616
November 10, 1997
€O and SCR SYSTEM DESIGN DASIS:
Gas Flow from: Combustion Turbine
Gas Flow. Assumed Horizontal
Fuel: Natural Gas and Oil {design for Ci)
Gas Flow Rate (A1 catalyst face): See Performance Data
Temperature (At catalyst face): See Performance Data

CO Concentration (At catalyst face):  See Performance Data
NOx Conceniration (Al catalyst face). See Performance Data

NH; SHp 10 ppmvd @ 15% O
Pressure Drop Nom. 4.0 "WG —
Performance Data
GIVEN // CALC. DATA
FUEL Oil
TURBINE EXHAUST FLOW., ib/hr 4,801,040
TURBINE EXHAUST FLUE GAS ANALYSIS, % VOL.
N; 71.25
O; 11.30
CO; 5,61
H,O 11.03
Ar 0.80
CALCULATED FLUE GAS MOL. WT. 28.35
TURBINE CO, ppmvd 920
TURBINE CO, lwhr 382.3
TURBINE NOX, ppmvd & 15%0; 42
TURBINE NOx, Ib/hr 407 .4
FLUE GAS TEMP. @ CO AND SCR CATALYSTS F 940
TA
CO CATALYST CO CONVERSION, % - Min. 90.0%
CO QUT, Ivhr « Max. 38.2
CO OUT, ppmvd@15%0, - Max. 8.0
CO PRESSURE DROP, "WG - Max. 1.2
SCR CATALYST NOx CONVERSION, % - Min. 70.0%
NOx OUT, ppmvd@15%0; - Max, 128
NOx OUT, Ib/hr - Max. 1221
EXPECTED AQUEOUS NHs (28% SOL.) FLOW, Ibvhr 1023
NH; SLIP, ppmvd@®15%0; - Max. 10
PRESSURE DROP - CO and 5CR, “WG - Max. 3.7
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ENGELFSRD

Golder Associates, Inc.

City of Lakeland - Mcintosh

CAMET* CO Catalyst System
NOXCAT™ ZNX™ 3CR Catalyst 3ystem

Engelhard Budgetary Proposal 97616
November 10, 1987

Scope of Supply: The equipment supplied is installed by clhers In accordance with (he Engelhard design and
installation instructions.
Engeihard CAMET® CO metal substrate catalyst modules;
Engolhard NOxCAT™ ZNX™ SCR catalyst modules;
intemal support structures for calalyst modules; inciudes all haroware and gaskets for calalyst module instaflation;
intemally insulsted Ductwork with siainless steel liner to house CO catalyst, AiG, and SCR catalyst;
Ammonia injection Grid (AIG);
BExiemnal AIG manifold with fliow conlrol valves;
NH/Alr dilution sidd: Pre-piped & wired (including all valves and fittings)
Two (2) dilution alr fans, ona for back-up purposes
Panel mounted system controls for: Fans {on/off/flow indicators)

Systemn pressurs indicators
Airfammonia flow indicator and controller ;
Maia power disconnect switch j
Excluded from Scope of Supoly;
Ammonia siorage and pumping
intarconnecting fleld piping or wiring §
Iniet and Outlet transilions
Electrical grounding equipment
Ullities
Foundations

Monitors 1o measure pressure loss and inlet/oullet temperature across the calalyst bed
AN other kermns nol specifically listed in Scope of Supply

co

e
|22

Dimensions:

Reactor Inside Liner Width (A) 51°-0°

Rasactor Inside Liner Height (B) 48-0° —

Reactor Depth - Total (C) 15’0 AMMONIA { AR

DILUTION SKID

AlG
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