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Final PSD Permit No. PSD-FL-140A
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75 MW Simple-Cycle Gas Turbine Project (Unit 2B)

Attached for approval and signature is the Final Permit for a project located at the Hardee Power
Station. owned and operated by TECO Power Services. This project includes the addition of a 75 MW
simple-cycle gas turbine, referred to as Unit 2B by the permittee, to an existing electrical generating
plant. The Public Notice of Intent to Issue was published in the Tampa Tribune on September 4, 1999.
No comments were received from the public, EPA, or the NPS regarding the Draft Permit. The applicant
submitted comments that resulted in minor changes as summarized in the attached Final Determination.

I recommend your approval and signature.

Because this project is part of a modification to a Power Plant Siting Certification, there is no permit
processing time clock.
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Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road » David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
NOTICE OF FINAL PERMIT .
Richard E. Ludwig, President PSD Permit No. PSD-FL-140A
TECO Power Services Hardee Power Station
. 702 North Franklin Street L . . . . _ .. Hardee County
Tampa, FL 33602 New Gas Turbine, Unit 2B

Dear Mr. Ludwig:

Enclosed is Final Permit Number PSD-FL-140A. This permit authorizes TECO Power Services to construct a simple
cycle, dual-fuel, General Electric Model 7EA combustion turbine with electrical generator set (75 MW). This permit is
issued pursuant to Chapter 403, Florida Statutes.

Any party to this order has the right to seek judicial review of it under section 120.68 of the Florida Statutes, by filing
. anotice of appeal under rule 9.110 of the Florida Rules of Appellate Procedure with the clerk of the Department of
Environmental Protection in the Office of General Counsel, Mail Station #35, 3900 Commonwealth Boulevard,
Tallahassee, Florida, 32399-3000, and by filing a copy of the notice of appeal accompanied by the applicable filing fees
with the appropriate District Court of Appeal. The notice must be filed within thirty days after this order is filed with the
clerk of the Department.

Executed in Tallahassee, Florida.

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

. CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this Notice of Final Permit (including the

Final permit) was sent by certified mail (*) and copies were mailed by U.S. Mail before the close of business on

{0 -3~ qci to the person(s) listed:

Mr. Richard E. Ludwig, President, TECO* Mr. Gregg Worley, EPA Region 4
Mr. Paul L. Carpinone, TECO Mr. John Bunyak, NPS
Mr. Thomas W. Davis, ECT Mr. Bill Thomas, DEP SW District Office

Fir. Buck Oven, DEP Power Plant Siting Office

Clerk Stamp

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

Koo Jdon  10-2-94

(Clerk) (Date)

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

Printed on recyci=d paper.



- FINAL - DETERMINATION

TECO Power Services, Inc.
Hardee Power Station
PSD Permit No. PSD-FL-140A

The Department distributed a public notice package on August 30, 1999 to allow the applicant to construct a
new 75 MW simple-cycle combustion gas turbine at the existing Hardee Power Station located approximately
3.5 miles north of State Road 62 on County Road 663 in Fort Springs, Hardee County, Florida. The Public
Notice of Intent to Issue was publishéd in the Tampa Tribune on September 4, 1999.

COMMENTS/CHANGES

-

The Department received -no comments from the public regarding the Draft Permit.
The Department received no comments the EPA or the NPS regarding the Draft Permit.

The Department received comments from the applicant by letter dated 09/13/99 and faxed on the same date.
The Department responded in writing to the applicant (09/14/99) and made minor revisions to the Draft Permit
as a result of these comments. The DEP Power Plant Siting Office was notified by mail (and e-mail) on
09/16/99 of the minor revisions. The applicant’s comments and the Department’s response are summarized
below. : - . :

Section II.. Conditions No. 11 and 38(d)(1): The applicant requested the Department to revise the requirement
to submit a Title IV application at least 24 months in advance of electrical production. The Department
responded that this is a federal requirement that must be included in the permit. The Department also advised
the applicant to contact the EPA Region 4 office regarding their proposed plans and submit the Title IV
application as soon as possible.

Section II1., Condition No. 4: The applicant requested that the Department delete this condition, which requires
a revision of the BACT analysis if the permittee later requests a conversion of this emissions unit to combined-
cycle operation. The applicant observed there was no appropriate rule citation. The Department’s response is
that the condition is a result of the information provided in the permit application indicating simple-cycle only
operation. This information was the basis for rejecting available add-on control technologies in favor of a
technology with a lesser contro! efficiency. The Department inadvertently omitted the rule citation, which is
Rule 62-212.400(6)(b), F.A.C. referencing 40 CFR 52.166(j)(4). These regulations prevent an applicant from
splitting projects in an effort to avoid PSD requirements. The Department stated that the applicant should
revise the application and BACT analysis to include combined-cycle operation if this is the ultimate intent of
this project, but the applicant declined stating that combined-cycle operation was only a conceivable future
option. The Department did revise thts condition to reflect that only a revised BACT analysis is required
initially. A review of the revised BACT znalysis may validate the original BACT determination; otherwise a
full PSD permit application, new control equipment, and new emissions standards may be appropriate.

Section ITI.. Condition No. 10: The applicant objected to the language that requires the permittee to “minimize
pollutant emissions” and requested that this condition be changed to “comply with the specified emissions
limitations”. The Department revised this condition to require that the control systems be “maintained and
tuned in accordance with the manufacturer’s recommendations”.

CONCLUSION

The final action of the Department is to issue the permit with the changes described above.

Page 1 of 1
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Jeb Bush
Governor

PERMITTEE:
TECO Power Services

702 North Franklin Street

Tampa, FL 33602

Department of
Environmental Protection

Twin Towers Office Bu

ilding

2600 Biair Stone Road
Tallahassee, Florida 32399-2400

David B. Struhs
Secretary

.

Permit No. PSD-FL-140(A) / PA89-25
Facility ID No. 0490015
SICNo. 4911
Expires: May 1, 2001

Authorized Representative:
Richard E. Ludwig, President

PROJECT

This permit is issued pursuant to the requirements for the Prevention of Significant Deterioration of Air Quality
(PSD Permit). This existing facility is an electric power generating plant with a nominal capacity of 295
megawatts (MW). The proposed project will add another simple cycle, dual-fuel, General Electric Model 7EA
combustion turbine with electrical generator (75 MW).

LOCATION

The project will be located at the existing Hardee Power Station approximately 3.5 miles north of State Road 62
on County Road 663 in Fort Green Springs, Hardee County, Florida. The UTM coordinates are Zone 17, 404.8
km E, 3057.4 km N and the map coordinates are Latitude 27° 38 20”, Longitude 81° 58 29”. :

STATEMENT OF BASIS

This PSD permit is issued under the provisions of Chapter 403 of the Florida Statutes (F.S.), and Chapters 62-4,
62-17, 62-204, 62-210, 62-212, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.) and 40 CFR
52.21. The permittee is authorized to modify the facility in accordance with the conditions of this permit and as
described in the application, approved drawings, plans, and other documents on file with the Department.

APPENDICES

The following Appendices are attached as part of this permit.

Appendix A - Terminology

Appendix BD - Department’s BACT Determination

Appendix GC - Construction Permit General Conditions

Appendix GG - NSPS Subpart GG Requirements for Gas Turbines
Appendix XS - CEMS Excess Emissions Report

G [l

Howard L. Rhodes, Director
Division of Air Resources Management

Printed on recycled paper.

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




SECTION 1. FACILITY INFORMATION

FACILITY DESCRIPTION

This existing facility is an electric power generating plant with a nominal capacity of 295 megawatts (MW).
The plant presently consists of a combined-cycle unit, a simple cycle unit, fuel oil storage, and ancillary
support equipment. The combined-cycle unit includes two General Electric Model 7EA combustion turbines
with electrical generators, two unfired heat recovery steam generators (HRSG), and a common steam turbine.
The simple-cycle unit is also a General Electric Model 7EA ~ombustion turbine with electrical generator. Each
combustion turbine is fired primarily with natural gas and with low sulfur distillate oil as a backup fuel.

NEW EMISSIONS UNIT
The proposed project will add the following new emissions unit to the existing facility.

ARMS
ID No.

004 The new unit will consist of a General Electric Model No. PG7121 7EA dual-fuel simple cycle
combustion turbine with electrical genzrator having a nominal power production output of 75
MW. Dry low-NOx (DLN) combustion technology will be used to control nitrogen oxide
emissions when firing the primary fuel of pipeline natural gas. Water injection will be used to
control nitrogen oxide emissions when firing the backup fuel of low sulfur distillate oil. TECO
Power Services identifies the new combustion turbine as “Unit 2B”.

EMISSION UNIT DESCRIPTION

REGULATORY CLASSIFICATION

This project is subject to certain requirements of Chapter 403, Part II, F.S. and Chapter 62-17, F.A.C., Electric
Power Plant and Transmission Line Siting, including a modification of the Conditions of Site Certification No.
PA89-25. The facility and project are subject to the applicable Acid Rain provisions of Title [V of the Clean
Air Act. The facility is classified as a “major”, Title V Source of air pollution because emissions of at least one
regulated air pollutant, such as particulate matter (PM/PMi0), sulfur dioxide (SO2), nitrogen oxides (NOx),
carbon monoxide (CO), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).

The facility is within an industry included in the 28 Major Facility Categories listed in Table 212.400-1, I".A.C.
Because emissions of at least one criteria pollutant are greater than 100 TPY, the facility is also a “major
facility” with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD). Therefore, each
modification to this facility resulting in emissions increases greater than the Significant Emissions Rates
specified in Table 62-212.400-2 also requires a PSD review and Best Available Control Technology (BACT)
determination. For this project, emissions of carbon monoxide and nitrogen oxides are major and emissions of
particulate matter and sulfur dioxide are significant. This permit specifies emissions standards that result from
establishing the Best Available Control Technology (BACT) for each of these pollutants.

This project is subject to regulation under the New Source Performance Standards, 40 CFR 60, Subpart GG,
Standards of Performance for Stationary Gas Turbines.

PERMIT HISTORY

09/09/99 Received proof of Public Notice published in the 09/04/99 issue of the Tampa Tribune.
08-30-99 Distributed Intent to Issue Permit package.

08-19-99 Received additional information from the applicant - application complete.

07-25-99 Received additional information from the applicant.

06-18-99 Received PSD permit application and request to revise site certification.

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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SECTION II. ADMINISTRATIVE REQUIREMENTS

GENERAL AND ADMINISTRATIVE REQUIREMENTS

I.

Permitting Authority: All documents related to applications for permits to construct, operate or modify
an emissions unit should be submitted to the Bureau of Air Regulation (BAR), Florida Department of
Environmental Protection (DEP), at 2600 Blairstone Road, Tallahassee, Florida 32399-2400 and phone
number 850/488-0114.

Compliance Authority: All documents related compliance activities such as reports, tests, and - =i
notifications should be submitted to the Southwest District, Florida Department of Environmental
Protection (SWDEP), 3804 Coconut Palm Drive, Tampa, FL 33619-8218 and phone number 813/744-
6100.

Terminology: The terms used in this permit have specific meanings as defined in the applicable -
chapters of the Florida Administrative Code. Appendix A lists frequently used abbreviations and
explains the format used to cite rules and regulations in this permit.

General Conditions: The owner and operator are subject to, and shall operate under, the attached
General Conditions listed in Appendix GC of this permit. General Conditions are binding and
enforceable pursuant to Chapter 403 of the Florida Statutes. [Rule 62-4.160, F.A.C.]

Applicable Regulations, Forms and Application Procedures: Unless otherwise indicated in this permit,
the construction and operation of the subject emissions unit shall be in accordance with the capacities
and specifications stated in the application. The facility is subject to all applicable provisions of:
Chapter 403 of the Florida Statutes (F.S.); Chapters 62-4, 62-17, 62-204, 62-210, 62-212, 62-213, 62-
296, 62-297 of the Florida Administrative Code (F.A.C.); and the Title 40, Parts 52, 60, 72, 73, and 75
of the Code of Federal Regulations (CFR), adopted by reference in Rule 62-204.800, F.A.C. The
permittee shall use the applicable forms listed in Rule 62-210.900, F.A.C. and follow the application
procedures in Chapter 62-4, F.A.C. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or local permitting or regulations. [Rules
62-204.800, 62-210.300 and 62-210.900, F.A.C.] :

PSD Expiration: Approval to construct shall become invalid if construction is not commenced within
18 months after receipt of such approval, or if construction is discontinued for a period of 18 months or
more, or if construction is not completed within a reasonable time. The Department may extend the 18-
month period upon a satisfactory showing that an extension is justified. [40 CFR 52.21(r)(2)]

Permit Expiration: For good cause, the permittee may request that this PSD air construction permit be
extended. Such a request shall be submitted to the Department’s Bureau of Air Regulation at least
sixty (60) days prior to the expiration of this permit. [Rules 62-4.070(4), 62-4.080, and 62-210.300(1),
F.AC] :

BACT Determination: In conjunction with extension of the 18 month period to commence or continue
construction, or an extension of the permit expiration date, the permittee may be required to
demonstrate the adequacy of any previous determination of Best Available Control Technology
(BACT) for the source. [Rule 62-212.400(6)(b), F.A.C. and 40 CFR 52.166(j)(4)]

New or Additional Conditions: For good cause shown and after notice and an administrative hearing, if
requested, the Department may require the permittee to conform to new or additional conditions. The
Department shall allow the permittee a reasonable time to conform to the new or additional conditions,
and on application of the permittee, the Department may grant additional time. [Rule 62-4.080, F.A.C.]

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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SECTION II. ADMINISTRATIVE REQUIREMENTS

11.

12.

Modifications: No emissions unit or facility subject to this permit shall be constructed or modified

without obtaining an air construction permit from the Department. Such permit shall be obtained prior
to beginning construction or modification. [Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

Application for Title IV Permit: At least 24 months before the date on which the new unit begins
serving an electrical generator greater than 25 MW, the permittee shall submit an application for a Title
IV Acid Rain Permit to the Region 4 office of the U.S. Environmental Protection Agency in Atlanta,
Georgia and a copy to the Department’s Bureau of Air Regulation in Tallahassee. [40 CFR 72]

Title V Permit: This permit authorizes construction of the permitted emissions unit and initial
operation to determine compliance with Department rules. A Title V operation permit is required for
regular operation of the permitted emissions unit. The permittee shall apply for and receive a Title V
operation permit prior to expiration of this permit. To apply for a Title V operation permit, the
applicant shall submit the appropriate application form, compliance test results, and such additional
information as the Department may by law require. The application shall be submitted to the
Department’s Bureau of Air Regulation and a copy to the Compliance Authority. [Rules 62-4.030, 62-
4.050, 62-4.220, and Chapter 62-213, F.A.C.]

TECO - Hardee Power Station PS> Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility 1D No. 049-0015
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

This permit addresses the following new emissions unit.

ARMS EU EMISSION UNIT DESCRIPTION
ID No.
004 Combustion Turbine: This permit authorizes the installation of one General Electric Model

No. PG7121 (7EA) dual-fuel, simple-cycle combustion turbine with electrical generator set to
produce a nominal 75 MW of electricity. The new unit will use the existing infrastructure
including natural gas connections, oil storage and auxiliary equipment. Dry low-NOx (DLN)
combustion technology will be used to control nitrogen oxide emissions when firing the
primary fuel of pipeline natural gas. Water injection will be used to control NOx emissions
when firing low sulfur distillate oil as a backup fuel. Combustion design and clean fuels will
be used to minimize emissions of CO, PM/PMio, SAM, SOz, and VOC. Exhaust gases from
the combustion turbine will exit an 85 feet high rectangular stack (9 feet by 19 feet) at
approximately 1000°F with a volumetric flow rate of 1,465,518 acfm. These parameters are
based on firing natural gas at 100% of base load, cooling the turbine inlet air to 59°F, and
ambient conditions of 60% relative humidity and 14.7 psi. TECO identifies the new
combustion turbine as “Unit 2B”.

APPLICABLE STANDARDS AND REGULATIONS

1.

BACT Determinations: The combustion turbine is subject to Best Available Control Technology
(BACT) determinations for carbon monoxide (CO), nitrogen oxides (NOX), particulate matter
(PM/PM10), and sulfur dioxide (SO2). [Rule 62-212.400, F.A.C.]

NSPS Requirements: The combustion turbine (EU-004) shall comply with all applicable requirements
of 40 CFR 60, adopted by reference in Rule 62-204.800(7)(b), F.A.C.

(a) Subpart A, General Provisions, incuding:
. 40 CFR 60.7, Notification and Record Keeping
. 40 CFR 60.8, Performance Tests
. 40 CFR 60.11, Compliance with Standards and Maintenance Requirements
. 40 CFR 60.12, Circumvention
. 40 CFR 60.13, Monitoring Requirements
. 40 CFR 60.19, General Notification and Reporting Requirements

(b)  Subpart GG, Standards of Performance for Stationary Gas Turbines, identified in Appendix
F of this permit. These provisions include a requirement to correct test data to ISO conditions;
however, such correction is not used for compliance determinations with the BACT standards.

PERFORMANCE RESTRICTIONS

3.

Permitted Capacity: The combustion turbine shall operate only in simple-cycle mode and generate a
nominal 75 MW of electrical power. Operation of this unit shall not exceed 880 mmBTU per hour of
heat input from firing natural gas nor 950 mmBTU per hour of heat input from firing low sulfur
distillate oil. The maximum heat inputs are based on the lower heating value (LHV) of each fuel, an
inlet air supply cooled to 59°F, a relative humidity of 60%, an ambient air pressure of 14.7 psi, and
100% of base load. Therefore, maximum heat input rates will vary depending upon ambient conditions
and the combustion turbine characteristics. Manufacturer’s performance curves, corrected for site
conditions or equations for correction to other ambient conditions, shall be provided to the Permitting
and Compliance Authorities within 45 days of completing the initial compliance testing. [Design, Rule
62-210.200, F.A.C. (Definition - Potential Emissions)]

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 23) ARMS Facility 1D No. 049-0015
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

Simple Cycle Operation Only: The combustion turbine shall operaic only in simple cycle mode. This
requirement is based on the permittee’s request, which formed the basis of the NOx BACT
determination and resulted in the emission standards specified in this permit. Specifically, the NOx
BACT determination eliminated several control alternatives based on technical considerations and

-costs due to the elevated temperatures of the exhaust gas. Any request to convert this unit to combined

cycle operation by installing a new heat recovery steam generator or connecting this unit to an existing
heat recovery steam generator shall require the permittee to perform a new NOx BACT analysis and the
approval of the Department through a permit modification. The resulis of this analysis may validate
the initial BACT determination or result in the submittal of a full PSD permit application, new contro!
equipment, and new emissions standards. [Rule 62-212.400(6)(b), F.A.C.]

Allowable Fuels: The combustion turbine shall be fired by pipeline natural gas containing no more
than 2 grains of sulfur per 100 dry standard cubic feet of gas. As a backup fuel, the combustion turbine
may be fired with No. 2 distillate oil (or a superior grade) containing no more than 0.05% sulfur by
weight. Compliance with limits on fuel sulfur content shall be demonstrated by the record keeping
requirements and/or the conditions of the Alternate Monitoring Plan specified in this permit. It is noted
that these limitations are much more stringent than the NSPS sulfur dioxide limitation and assure
compliance with 40 CFR 60.333 and 60.334. [Applicant Request, Rule 62-210.200, F.A.C. (Definition
- Potential Emissions)] :

Hours of Operation: The hours of operation of the combustion turbine are not lim::ed when firing
natural gas (8760 hours per year). The combustion turbine shall not fire low sulfur distillate oil for
more than 876 hours during any consecutive 12 months. Operation below 50% of baseline operation
shall be limited to two (2) hours per unit cycle (breaker open to breaker closed). The permittee shall
install, calibrate, operate and maintain fuel flow meters to measure and accumulate the amount of each
fuel fired in the combustion turbine. [Applicant Request; Rule 62-212.400, F.A.C. (BACT); Rule 62-
210.200, F.A.C. (Definitions - Potential Emissions)]

Operating Procedures: The Best Available Control Technology (BACT) determinations established by
this permit rely on “good operating practices” to minimize emissions. Therefore, all operators and
supervisors shall be properly trained to operate and maintain the combustion wurbine and pollution
control devices in accordance with the guidelines and procedures established by each equipment
manufacturer. The training shall include good operating practices as well as methods of minimizing
excess emissions. [Applicant Request; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

Plant Operation - Problems: If temporarily unable to comply with any of the conditions of the permit
due to breakdown of equipment or destruction by fire, wind or other cause, the owner or operator shall
notify the Compliance Authority as soon as possible, but at least within one (1) working day, excluding
weekends and holidays. The notification shall include: pertinent information as to the cause of the
problem; the steps being taken to correct the problem and prevent future recurrence; and where
applicable, the owner’s intent toward reconstruction of destroyed facilities. Such notification does not
release the permittee from any liability for failure to comply with the conditions of this permit and the
regulations. [Rule 62-4.130, F.A.C.]

EMISSIONS CONTROLS

9.

Antomated Control Sysiem: In accordance with the manufacturer’s recommendationz, the permittee
shall install, calibrate, tune, operate, and maintain the General Electric Speedtronic™ Gas Turbine
Control System. This system slall be designed and operated to monitor and control the gas turbine
combustion process and operating parameters including, but not limited to: fuel distribution and
staging, turbine speed, load conditions, combustion temperatures, water injection, and fully automated
startup, shutdown, and cool-down. [Design; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

10. Combustion Controls: The owner and operators shall employ “good operating practices” in accordance
with the manufacturer’s recommended operating procedures to control CO, NOx, and VOC emissions.
Prior to the required initial emissions performance testing, the combustion turbine, dry low-NOx
(DLN) combustors, and Speedtronic™ control system shall be tuned to optimize the reduction of CO, -
NOx, and VOC emissions. Thereafter, these systems shall be maintained and tuned in accordance with
the manufacturer’s recommendations. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

11. DLN Combustion Technology: To control NOx emissions when firing natural gas, the permittee shall
install, tune, operate and maintain dry low-NOx (DLN) combustors on the combustion turbine. The
permittee shall provide manufacturer’s emissions performance versus load diagrams for the specific
DLN system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

12. Water Injection: To control NOx emissions when firing low sulfur distillate oil, the permittee shall
install, calibrate and operate an automated water injection system. This system shall be maintained and
adjusted to provide the minimum NOx emissions possible by water injection. The permittee shall
provide manufacturer’s emissions performance versus load diagrams for the specific water injection
system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

13. Circumvention: The permittee shall not circumvent the air pollution control equipment or allow the
.emission of air pollutants without this equipment operating properly. [Rule 62-210.650, F.A.C.]

14. Unconfined Particulate Emissions: During the construction period, unco_ﬁf'-l‘nédnbérticvulate matter
emissions shall be minimized by dust suppressing techniques such as covering and/or application of
water or chemicals to the affected areas, as necessary. [Rule 62-296.320(4)(c), F.A.C.]

EMISSIONS STANDARDS

15. Emissions Standards Summary: The following table summarizes the emisstons standards determined
by the Department. These standards or the equivalents are provided in the specific permit conditions.
EU-004: GE Model 7EA Combustion Turbine
Pollutant | Controls® Emission Standard

CcO Gas Firing W/DLN, First 12 Months After Initial | 25.0 ppmvd @ 15% oxygen
Startup 54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial | 20.0 ppmvd @ 15% oxygen
Startup 43.0 pounds per hour
Oil Firing W/Wet Injection 20.0 ppmvd @ 15% oxygen
. 43.0 pounds per hour
NOx Gas Firing W/DLN 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour
Oil Firing W/Wet Injection 42.0 ppmvd @ 15% oxygen
' 167.0 pounds per hour
PM/PM10 | Fuel Sulfur Specifications and Combustion Design Visible emissions £ 10% opacity
(PM estimated at 0.002 grains/dscf)
SAM®/SO2 | Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Specification 0.05% sulfur by weight
voc? Gas Firing W/Combustion Design- 2.0 ppmvd as methane
2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane
5.0 pounds per hour

: The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.

e DLN means dry low-NOx controls. Qil firing is limited to 876 hours during any consecutive 12 months.

PSD Permit No. PSD-FL-140A
ARMS Facility 1D No. 049-0015

TECO - Hardee Power Station
75 MW Combustion Turbine (Unit 2B)
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

16. Carbon Monoxide (CQO)

(a) Gas Firing: During the first 12 months after initial startup, CO emissions shall not exceed
54.0 pounds per hour nor 25.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine. Thereafter, CO emissions shall not exceed .
43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine.

(b) Oil Flrmn When firing low sulfur distillate il in th( combustion turbine, CO emissions shall
- - not exceed 43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based on a 3-hour
test average.

The permittee shall demonstrate compliance with these standards by conducting tests in accordance with
EPA Method 10 and the performance testing requirements of this permit. [Rule 62-212.400, F.A.C.
(BACT)]

17. Nitrogen Oxides (NOx)

(a) Gas Firing: When firing natural gas in the combustion turbine, NOx emissions shall not
exceed 32.0 pounds per hour nor 9.0 ppmvd corrected to 15% oxygen based on a 3-hour test.
average.. In addition,.NOx emissions shall not exceed 9.0 ppmvd corrected to 15% oxygen
based on a 24-hour block average for data collected from the continuous emissions monitor.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, NOx emissions
- shall not exceed 167.0 pounds per hour nor 42.0 ppmvd corrected to 15% oxygen based on a 3-
hour test average. In addition, NOx emissions shall not exceed 42.0 ppmvd corrected to 15%
oxygen based on a 3-hour block average for data collected from the continuous emissions
monitor.

NOx emissions are defined as emissions of oxides of nitrogen measured as NO2. The permittee shall
demonstrate compliance by conducting tests in accordance with EPA Methods 7E and 20 and the
performance testing requirements of this permit. Compliance with the 3-hour and 24-hour block
averages shall be demonstrated by collecting and reporting data in accordance with the conditions for
the NOx continuous emissions monitor specified by this permit. [Rule 62-212.400, F.A.C. (BACT)]

18. Particulate Matter (PM/PM10), Sulfuric Acid Mist (SAM) and Sulfur Dioxides (SQ2)

(a) Fuel Specifications: Emissions of PM, PMio, SAM, and 502 shall be limited by the good
combustion techniques and the fuel sulfur limitations specified in this permit. The permittee
shall demonstrate compliance with the fuel sulfur limits by maintaining records of the sampling
and analysis required by this permit and/or as specified in the provisions of the Alternate
Monitoring Plan. [Rule 62-212.4C0, F.A.C. (BACT)]

(b) VE Standard: As a surrogate for PM/PMi1o emissions, visible emissions from the operation of
the combustion turbine shall not exceed 10% opacity, based on a 6-minute average. The
permittee shall demonstrate compliance with this standard shall by conducting tests in
accordance with EPA Method 9 and the performance testing requirements of this permit. [Rule
62-212. 400 F A.C. (BACT)]

19. Volatnle Orgamc Compounds (VOC)

(&3 Gas Firing: When firing natural gas in the combustion turbine, VOC emissions shall not
exceed 2.0 pounds per hour nor 2.0 ppmvd based on a 3-hour test average.

(b) Oil Firing: When firing low-sulfur distillate oil in the combustion turbine, VOC emissions -
shall not exceed 5.0 pounds per hour nor 4.0 ppmvd based on a 3-hour test average.

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Coumbustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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The VOC emissions shall be measured and reported in terms of methane. The permittee shall
demonstrate compliance with these standards by conducting tests in accordance with EPA Methods 18,
25, and/or 25A and the performance testing requirements of this permit. [Application, Design, Rule
62-4.070(3), F.A.C.]

EXCESS EMISSIONS

20.

21.

Excess Emissions Prohibited: Excess emissions caused entirely or in part by poor maintenance, poor
operation, or any other equipment or process failure that may reasonably be prevented during startup,
shutdown or malfunction, shall be prohibited. These emissions shall be included in the calculation of
the 24-hour NOx averages for compliance determinations. [Rule 62-210.700, F.A.C.]

Excess Emissions Allowed: Excess emissions resulting from startup, shutdown, or malfunction of the
combustion turbine shall be permitted provided that best operational practices are adhered to and the
duration of excess emissions shall be minimized. Excess emissions resulting from startup to simple
cycle mode shall not exceed one (1) hour. In no case shall excess emissions from startup, shutdown,
and malfunction exceed two hours in any 24-hour period. If excess emissions occur due to
malfunction, the owner or operator shall notify the Compliance Authority within one (1) working day
of: the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the
actions taken to correct the problem. [Applicant Request, Vendor Data and Rule 62-210.700, F.A.C.]

EMISSIONS PERFORMANCE TESTING

22.

23.

24.

Combustion Turbine Testing Capacity: Testing of emissions shall be conducted with the combustion
turbinc operating at permitted capacity. Permitted capacity is defined as 90-100 percent of the
maximum heat input rate allowed by the permit, corrected for the average ambient air temperature
during the test (with 100 percent represented by a curve depicting heat input vs. ambient temperature).
If it is impracticable to test at permitted capacity, the source may be tested at less than permitted
capacity. However, subsequent operation is limited by adjusting the entire heat input vs. ambient
temperature curve downward by an increment equal to the difference between the maximum permitted
heat input (corrected for ambient temperature) and 110 percent of the value reached during the test until
a new test is conducted. Once the unit is so limited, operation at higher capacities is allowed for no
more than 15 consecutive days for the purposes of additional compliance testing to regain the permitted
capacity. Emissions performance tests shall meet all applicable requirements of Chapters 62-204 and
62-297, F. A.C. [Rule 62-297.310(2), F.A.C.]

Calculation of Emission Rate: The indicated emission rate or concentration shall be the arithmetic

average of the emission rate or concentration determined by each of the three separate test runs unless
otherwise specified in a particular test method or applicable rule. [Rule 62-297.310(3), F.A.C.]

Applicable Test Procedures

(a) Required Sampling Time.

1. Unless otherwise specified in the applicable rule, the required sampling time for each
test run shall be no less than one hour and no greater than four hours, and the sampling
time at each sampling point shall be of equal intervals of at least two minutes. [Rule
62-297.310(4)(a)1., F.A.C]

2. The minimum observation period for a visible emissions compliance test shall be sixty
(60) minutes. The observation period shall include the period during which the highest
opacity can reasonably be expected to occur. [Rule 62-297.310(4)(a)2., F.A.C]

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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(b) Minimum Sample Volume. Unless otherwise specified in the applicable rule or test method,
the minimum sample volume per run shall be 25 dry standard cubic feet. [Rule 62-
297.310(4)(b), F.A.C.]

(d) Calibration of Sampling Equipment. Calibration of the sampling train equipment shall be
conducted in accordance with the schedule shown in Table 297.310-1, F.A.C. [Rule 62-
297.310(4)(d), F.A.C]

25. Determination of Process Variables

(a) Required Equipment. The owner or operator of an emissions unit for which compliance tests
are required shall install, operate, and maintain equipment or instruments necessary to
determine process variables, such as process weight input or heat input, when such data are
needed in conjunction with emissions data to determine the compliance of the emissions unit
with applicable emission limiting standards. [Rule 62-297.310(5)(a), F.A.C.]

(b) Accuracy of Equipmen! Equipment or instruments used to directly or indirectly determine
process variables, including devices sucti as belt scales, weight hoppers, flow meters, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being
measured with sufficient accuracy to allow the applicable process variable to be determined
within 10% of its true value. [Rule 62-297.310(5)(b), F.A.C.]

26. Sampling Facilities: The permittee shall design the combustion turbine stack to accommodate adequate
testing and sampling locations in order to determine compliance with the applicable emission limits
specified by this permit. Permanent stack s' inpling facilities shall be installed in accordance with Rule
62-297.310(6), F.A.C. [Rules 62-4.070 and 62-204.800, F.A.C.. and 40 CFR 60.40a(b)]

27. Performance Test Methods: Compliance tests shall be performed in accordance with the following
reference methods as described in 40 CFR 60, Appendix A, and adopted by reference in Chapter 62-
204.800, F.A.C.

(a) EPA Method 7E, “Determination of Nitrogen Oxide Emissions from Stationary Sources”.
This method may be used to determine compliance with the annual 3-hour NOx limit.

(b) EPA Method 9, “Visual Determination of the Opacity of Emissions from Stationary Sources”.

(c) EPA Method 10, “Determination of Carbon Monoxide Emissions from Stationary Sources”.
All CO tests shall be conducted concurrently with NOx emissions tests.

(d) EPA Method 20, “Determination of Oxides of Nitrogen Oxide, Sulfur Dioxide and Diluent
Emissions from Stationary Gas Turbines.” This test shall be used to determine compliance for
the initial performance tests and may be used to determine compliance with the annual 3-hour
NOx limit.

(e) EPA Methods 18, 25 and/or 25A, “Determination of Volatile Organic Concentrations.”

No other test methods may be used for compliance testing unless prior DEP approval is received, in

writing, from the DEP Emissions Monitoring Section Administrator in accordance with an alternate

sampling procedure pursuant to 62-297.620, F.A.C.

28. Test Notification: The permittee shali notify the Compliance Authority in writing at least 30 days prior
to initial performance tests and at least 15 days prior to any other required tests. [Rule 62-
297.310(7)(a)9., F.A.C. and 40 CFR 60.7, 60.8]

29. Initial Tests Required: Initial compliance with the allowable emission standards specified in this
permit shall be determined within 60 days after achieving the maximum production rate, but not later

TECQ - Hardee Power Station PSD Permit No. PSD-FL-140A
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)
(U5}

than 180 days after initial operation of the emissions unit. Initial tests for emissions from the
combustion turbine shall be conducted for CO, NOx, VOC, and visible emissions individually for the
firing of natural gas and low sulfur distillate oii. Initial NOx performance test data shall also be
converted into the units of the corresponding NSPS Subpart GG emissions standards to demonstrate
compliance (sez Appendix GG). [Rule 62-297.310(7)(a)1., F.A.C.]

Annual Performance Tests: Annual performance tests for CO, NOx, and visible emissions from the
combustion turbine shall be conducted individually for the firing of natural gas and low sulfur distillate
oil. Tests required on an annual basis shall be conducted at least once during each federal fiscal year
(October 15t to September 30th). When conducted at permitted capacity, the annual NOx continuous
monitor RATA required pursuant to 40 CFR 75 may be substituted for the annual compliance stack
test. [Rule 62-297.310(7)(a)4., F.A.C.]

Tests Prior to Permit Renewal: During the federal fiscal year (October 15t to September 30th) prior to
renewing the air operation permit, the permittee shall also conduct individual performance tests for
VOC emissions for firing natural gas and low sulfur distillate oil. [Rule 62-297.310(7)(a)3., F.A.C.]

Tests After Substantial Modifications: All performance tests required for initial startup shalil also be
conducted after any substantial modification and appropriate shake-down period of air pollution control
equipment including the replacement of dry Jow-NOx combustors. Shakedown periods shall not
exceed 100 days after re-starting the combustion turbine. [Rule 62-297.310(7)(a)4., F.A.C.]

VE Tests After Shutdown: Any combustion turbine that does not operate for more than 400 hours per
year shall conduct a visible emissions (VE) compliance test once per each five-year period, coinciding
with the term of its air operation permit. [Rule 62-297.310(7)(a)8., F.A.C.]

Special Compliance Tests: When the Depar: 1ient, after investigation, has good reason (such as
complaints, increased visible emissions or questionable maintenance of control equipment) to believe
that any applicable emission standard contained in a Department rule or in a permit issued pursuant to
those rules is being violated, it shall require the owner or operator of the emissions unit to conduct
compliance tests which identify the nature and quantity of pollutant emissions from the emissions unit
and to provide a report on the resuits of said tests to the Department. [Rule 62-297.310(7)(b), F.A.C.]

CONTINUOUS MONITORING REQUIREMENTS

35.

NOx CEM: The permittee shall install, calibrate, operate, and maintain a continuous emission
monitoring system (CEMS) to measure and record NOx and oxygen concentrations in the combustion
turbine exhaust stack. A monitor for carbon dioxide may be used in place of the oxygen monitor, but
the system shall be capable of correcting the emissions to 15% oxygen. NOx data collected by the
CEMS shall be used to demonstrate compliance wiii the 3-hour and 24-hour block emissions standards
for NOx. The block averages shall be determined by calculating the arithmetic average of all hourly
emission rates for the respective averaging period. Each 1-hour average shall be expressed in units of
ppmvd corrected to 15% oxygen and calculated using at least two valid data points at least 15 minutes
apart. Valid hourly emission rates shall not include periods of start up, shutdown, or malfunction
unless prohibited by 62-210.700 F.A.C. When NOx monitoring data is not available, substitution for
missing data shall be handled as required by Title 1V (40 CFR 75) to calculate any specified averaging
period.

(a) The monitoring devices shall comply with the certification and quality assurance, and any other
applicabte requirements of: Rule 62-297.520, F.A.C., including certification of each device in
accordance with 40 CFR 60, Appendix B, Performance Specifications 2 and 3; 40 CFR
60.7(a)(5); 40 CFR 60.13; 40 CFR 60, Appendix F; and 40 CFR Part 75. A monitoring plan

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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(b)

shall be provided to the DEP Emissions Monitoring Section Administrator, EPA and the
Compliance Authority for review no later than 45 days prior to the first scheduled certification
test pursuant to 40 CFR 75.62. The plan shall consist of data on CEM equipment
specifications, manufacturer, type, calibration and maintenance needs, and its proposed
location.

Continuous emission monitoring data required by this permit shall be collected and recorded
during all periods of operation including startup, shutdown, and malfunction, except for
continuous monitoring system breakdowns, repairs, calibration checks, and zero and span
adjustments. Although recorded, emissions during periods of startup, shutdown and
malfunction are subject to the excess emission conditions specified in this permit. When the
CEMS reports NOx emissions in excess of the standards allowed by this permit, the owner or
operator shall notify the Compliance Authority within one (1) working day of: the nature,
extent, and duration of the excess emissions; the cause of the excess emissions; and the
actions taken to corrzct the problem. The Department may request a written report summarizing
the excess emissions incident.

[Rules 62-204.800, 62-210.700, 62-4.130, 62-4.160(8), F.A.C and 40 CFR 60.7].

‘COMPLIANCE DEMONSTRATIONS

36. Records Duration: All measurements, records, and other data required by this permit shall be
documented in a permanent, legible format and retained for at least five (5) years following the date on

- which such measurements, rc-ords, or data are recorded. Records shall be made available to DEP
representatives upon request. [Rules 62-4.160(14) and 62-213.440(1)(b)2., F.A.C.]

37. Fuel Records

(a) Natural Gas: The permittee shall demonstrate compliance with the fuel sulfur limit for natural
gas specified in this permit by maintaining records of the sulfur content of the natural gas being
supplied for each month of operation. Methods for determining thie sulfur content of the
natural gas shall be ASTM methods D4084-82, D3246-81 or equivalent methods. These
methods shall be used to determine the sulfur content of the natural gas fired in accordance
with any EPA-approved custom fuel monitoring schedule (see Alternate Monitoring Plan) or
natural gas supplier data or the natural gas sulfur content referenced in 40 CFR 75 Appendix D.
The analysis may be performed by the owner or operator, a service contractor retained by the
owner or operator, tiie fuel vendor, or any other qualified agency pursuant to 40 CFR
60.335(e). However, the permittee is responsible for ensuring that the procedures in 40
CFR60.335 or 40 CFR75 are used to determine the fuel sulfur content for compliance with the
40 CFR 60.333 SOz2 standard.

(b) Low Sulfur Distillate Oil: For all bulk shipments of low sulfur distillate oil received at this
facility, the permittee shall obtain from the fuel vendor an analysis identifying the sulfur
content. Methods for determining the sulfur content of the distillate oil shall be ASTM D129-
91, D2622-94, or D4294-90 or equivalent methods. Records shall specify the test method used
and shall comply with the requirements of 40 CFR 60.335(d).

[Rules 62-4.070(3) and 62-4.160(15), F.A.C/]

38. Alternate Monitoring Plan: Subject to EPA approval, the following alternate monitoring may be used
to demonstrate compliance.

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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39.

(a) The NOx CEM data may be used in lieu of the monitoring system for water-to-fuel ratio and
the reporting of excess emissions in accordance with 40 CFR 60.334(c)(1), Subpart GG.
Subject to EPA approval, the calibration of the water-to-fuel ratio-monitoring device required
in 40 CFR 60.335(¢c)(2) will be replaced by the 40 CFR 75 certification tests of the NOx
CEMS.

(b) The NOx CEM data shall be used in lieu of the requirement for reporting excess emissions in
accordance with 40 CFR 60.334(c)(1), Subpart GG.

(©) When requested by the Department, the CEMS emission rates for NOx on this unit shall be
corrected to ISO conditions to demonstrate compliance with the NOx standard established in
40 CFR 60.332.

(d) A custom fuel monitoring schedule pursuant to 40 CFR 75 Appendix D for natural gas may
be used in lieu of the daily sampling requirements of 40 CFR 60.334 (b)(2) provided the
following conditions are met.

) The permittee shall apply for an Acid Rain permit within the deadlines specified in 40
CFR 72.30.

(2) The permittee shall submit a monitoring plan, certified by signature of the Authorized
Representative, that commits to using a primary fuel of pipeline supplied natural gas
containing no more than 2 grains of sulfur per 100 SCF of gas pursuant to 40 CFR
75.11(d)(2);

3) Each unit shall be monitored for SO2 emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USEPA.

This custom fuel-monitoring schedule will only be valid when pipeline natural gas is used as a
primary fuel. If the primary fuel for these units is changed to a higher sulfur fuel, SO2
emissions must be accounted for as required pursuant to 40 CFR 75.11(d).

[40 CFR 60, Subpart GG, Applicant Request]

Monthly Operations Summary: By the fifth calendar day of each month, the owner or operator shall

record the following information in a written (or electronic) log for the previous month of operation:
the amount of hours each fuel was fired; the quantity of each fuel fired; the calculated average heat
input of each fuel fired in mmBTU per hour, based on the lower heating value; and the average sulfur
content of each fuel. In addition, the owner or operator shall record the hours of oil firing for the
previous 12 months of operation. The Monthly Operations Summary shall be maintained on site in a
legible format available for inspection or printed at the Department’s request. [Rule 62-4.160(15),
F.A.C]

REPORTS

40.

41.

Emissions Performance Test Reports: A report indicating the results of the required emissions
performance tests shall be submitted to the Compliance Authority no later than 45 days after
completion of the last test run. The test report shall provide sufficient detail on the tested emission unit
and the procedures used to allow the Department to determine if the test was properly conducted and if
the test results were properly computed. At a minimum, the test report shall provide the applicable
information listed in Rule 62-297.310(8)(c), F.A.C. [Rule 62-297.310(8), F.A.C.].

Excess Emissions Reporting: If excess emissions occur due to malfunction, the owner or operator shall
notify the Compliance Authority within (1) working day of: the nature, extent, and duration of the
excess emissions; the cause of the excess emissions; and the actions taken to correct the problem. 1n
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addition, the Department may request a written summary report of the incident. Following the NSPS
format (40 CFR 60.7, Subpart A) periods of startup, shutdown, malfunction, shall be monitored,
recorded, and reported as excess emissions when emission levels exceed the standards specified in this
permit. Within thirty (30) days following each calendar quarter, the permittee shall submit a report on
any periods of excess emissions that occurred during the previous calendar quarter to the Compliance
Authority. This quarterly report shall follow the format provided in Appendix XS of this permit.
[Rules 62-4.130, 62-204.800, 62-210.700(6), F.A.C., and 40 CFR 60.7]

42. Annual Operating Report: The permittee shall submit an annual report that summarizes the actual
operating rates and emissions from this facility. Annual operating reports shall be submitted to the
Compliance Authority by March 1st of each year. [Rule 62-210.370(2), F.A.C.]

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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SECTION 1IV.
APPENDIX A - TERMINOLOGY

ABBREVIATIONS AND ACRONYMS

°F - Degrees Fahrenheit
DEP - State of Florida, Department of Environmental Protection
DARM - Division of Air Resource Management
EPA - United States Environmental Protection Agency
F.A.C. - Florida Administrative Code
F.S. - Florida Statute
SOA - Specific Operating Agreement
UTM - Universal Transverse Mercator
CT - Combustion Turbine
DB - Duct Burner
HRSG - Heat Recovery Steam Generator
DLN - Dry Low-NOx Combustion Technology
- SCR - Selective Catalytic Reduction
oC - Oxidation Catalyst Technology for CO Control
RULE CITATIONS

The following examples illustrate the methods used in this permit to abbreviate and cite the references of
rules, regulations, permit numbers, and identification numbers.

Florida Administrative Code (F.A.C.) Rules:

Example:  [Rule 62-213.205, F.A.C]]

Where: 62 - refers to Title 62 of the Florida Administrative Code (F.A.C.)
62-213 - refers to Chapter 62-213, F.A.C.
62-213.205 - refersto Rule 62-213.205, F.A.C.

Facility Identification (ID) Number:

Example:  Facility ID No. 099-0001
Where: 099 - 3 digit number indicates that the facility is located in Palm Beach County
0221 - 4 digit number assigned by state database identifies specific facility

New Permit Numbers:

Example:  Permit No. 099-2222-001-AC or 099-2222-001-AV

Where: AC - identifies permit as an Air Construction Permit
AV - identifies permit as a Title V Major Source Air Operation Permit _
099 - 3 digit number indicates that the facility is located in Palm Beach County
2222 - 4 digit number identifies a specific facility
001 - 3 digit sequential number identifies a specific permit project

Old Permit Numbers:

Example:  Permit No. AC50-123456 or AO50-123456
Where: AC - identifies permit as an Air Construction Permit
AO - identifies permit as an Air Operation Permit
123456 - 6 digit sequential number identifies a specific permit project

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility 1.D. No. 049-0015
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APPENDIX BD ) -
BACT DETERMINATION

Hardee Power Station Combustion Turbine Project (Unit 2B)
TECO Power Services
PSD-FL-140A and PA89-25
Hardee County, Florida

1.0 EXISTING FACILITY

The Hardee Power Station is an existing electric power g.enerating plant with a nominal capacity of 295
megawatts (MW) located approximately 3.5 miles north of State Road 62 on County Road 663 in Fort Green
Springs, Hardee County, Florida. The plant presently consists of a combined-cycle unit, a simple cycle unit,
fuel oil storage, and ancillary support equipment. The combined-cycle unit includes two General Electric Model
7EA combustion turbines with electrical generators, two unfired heat recovery steam generators (HRSG), and a
common steam turbine. The simple-cycle unit is also a General Electric Model 7EA combustion turbine with
electrical generator. Each combustion turbine is fired primarily with natural gas. Low sulfur distillate oil is
fired as a backup fuel.

The existing facility is a fossil fuel fired steamn electric plant with a heat input greater than 250 mmBTU per
hour, an industry included in the 28 Major Facility Categories listed in Table 212.400-1, F.A.C. Because
emissions of at least one criteria pollutant are greater than 100 TPY, the facility is considered a “major facility”
with respect to Rule 62-212.400, F.A.C. - Prevention of Significant Deterioration (PSD). bherefore, a PSD
review and a Best Available Control Technology (BACT) determination is required for each pollutant that will
experience an emissions increase greater than the Significant Emissions Rates specified in Table 62-212.400-2,
F.A.C.

2.0 PROJECT DESCRIPTION

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA dual-fuel
simple cycle combustion turbine with electrical generator set having a nominal power production of 75 MW.
The new unit will use the existing infrastructure including oil storage and support equipment. Dry low-NOx
(DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary fuel of
pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when firing low sulfur
distillate oil as a backup fuel for up to 876 hours per year. Combustion design and clean fuels will be used to
minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and volatile
organic compounds. Emissions will exit the combustion turbine at through a rectangular stack that is 85 feet in
height. The applicant identifies the new combustion turbine as “Unit 2B”.

As a result of fuel combustion, this project will emit significant emissions of carbon monoxide (CO), nitrogen
oxides (NOx), particulate matter (PM/PMi0), and sulfur dioxide (SO2) as well as minor emissions of sulfuric
acid mist (SAM), volatile organic compounds (VOC). Therefore, the project is subject to review for the
Prevention of Significant Deterioration (PSD) of Air Quality and a determination of the Best Available Control
Technology (BACT) must be made for CO, NOx, PM/PMio, and SO2 in accordance with Rule 62-212.400,
F.A.C. A detailed description of the PSD applicability analysis and BACT determination follows. Additional
information regarding the overall project, air quality impacts, and rule applicability are provided in the
Department’s Technical Evaluation and Preliminary Determination.

3.0 APPLICATION PROCESSING SCHEDULE .

06/18/99  The Department received PSD application prepared by the applicant’s c.onsultéﬁt, Environmental
' Consulting & Technology (ECT). -

07/15/99  The Department requested additional information.

07/23/99  The Department received additional information from the applicant. . .
TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015

BD -1 of 14



APPENDIX BD
BACT DETERMINATION

08/19/99  The Department received additional information from the applicant modifying the proposed
standards for CO emissions; application deemed complete.

08/30/99  The Department mailed the Intent to Issue Permit package to the applicant and affected parties.

09/04/99  The applicant published notice in the Tampa Tribune.

09/09/99  The Department received proof of the Public Notice.

09/16/99  The Department notified DEP’s Power Plant Siting office of minor changes that would be made to

the final permit.

4.0 PSD APPLICABILITY REVIEW

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant
Deterioration (PSD) program as approved by the EPA and defined in Rule 62-212.400, F.A.C. A PSD review is
only required in areas that are currently in attainment with a National Ambient Air Quality Standard (AAQS) for
a given pollutant or areas designated as “unclassifiable” for the pollutant. An existing facility is considered
“major” with respect to PSD if the facility emits:

e 250 tons per year or more of any regulated air pollutant, OR

e 100 tons per year or more of any regulated air pollutant and it falls under one of the 28 Major Facility
Categories listed in Table 62-212.400-1, F.A.C.

Once a facility is classified as a PSD major source, new projects are reviewed for PSD applicability based on
lower thresholds known as the Significant Emission Rates listed in Table 212.400-2, F.A.C. Pollutant emissions
from the project exceeding these rates are considered “significant” and the applicant must employ the Best
Available Control Technology (BACT) to minimize emissions of each significant pollutant. Although a facility
may be “major” with respect to PSD for only one regulated pollutant, it may be required to implement BACT
for several “significant” regulated pollutants.

This project will be located in Hardee County, an area that is currently in attainment, or designated as
unclassifiable, for all air poliutants subject to a National Ambient Air Quality Standard (AAQS). The existing
facility is considered a fossil fuel fired steam electric plant with a heat input greater than 250 mmBTU per hour,
an industry included in the 28 Major Facility Categories listed in Table 212.400-1, F.A.C. Because existing
facility emissions of at least one criteria pollutant are greater than 100 TPY, the facility is considered a major
facility with respect PSD in accordance with Rule 62-212.400, F.A.C. The following table summarizes the
potential emissions increases and PSD applicability for this new project.

b Project. P9tential Sigqiﬁcant Significant? Subject
ollutant Emissions Emissions Rate To

(Tons Per Year) (Tons Per Year) (Table 212.400-2) BACT?
co 237/188° 100 Yes Yes
NOx 199° 40 Yes Yes
Pb 0.03° 0.60 No No
PM/PM10 50° 15 Yes Yes
SAM 5° 7 No No
SO2 44° 40 Yes Yes
voC 10° 40 No No
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- “237 TPY” is based on 25 ppmvd for gas during the first 12 months. *“188 TPY” is based on 20 ppmvd for gas
firing after the first 12 months. Both calculations include 876 hours of oil firing.

- Based on worst case of 7884 hours per year of gas firing and 876 hours per year of oil firing and GE data. Assumes
all particulate matter is PM10.

Therefore, the proposed combustion turbine project is subject to PSD review and a Best Available Control
Technology (BACT) determination for CO, NOx, PMio, and SOz.

5.0 BACT DETERMINATION PROCEDURE

For projects subject to PSD review, it is the Department’s responsibility to determine the Best Available Control
Technology (BACT) for each regulated pollutant emitted in excess of a Significart Emission Rate. The BACT
determination must be based on the maximum degree of emissions reduction that the Department determines is
achievable through application of production processes and available methods, systems, and techniques for
control of each such pollutant. The Department’s determination is made on a case-by-case basis for each
proposed project, taking into account energy, environmental and economic impacts. In addition to the
information submitted by the applicant, the Department may rely upon other available information in making its
BACT determination and shall also give consideration to:

* Any Environmental Protection Agency determination of BACT pursuant to Section 169 of the Clean Air
Act, and any emission limitation contained in 40 CFR Part 60 (Standards of Performance for New
Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).

¢ All scientific, engineering, and technical material and other information available to the Department.
e The emission limiting standards or BACT determination of any other state.
» The social and economic impact of the application of such technology.

The EPA currently directs that BACT should be determined using the "top-down" approach. In this approach,
available control technologies are ranked in order of control effectiveness for the emissions unit under review.
The most stringent control option is evaluated first and selected as BACT unless it is technically infeasible for
the proposed project or rejected due to adverse energy, environmental or economic impacts. If the control
option is eliminated, the next most stringent alternative is considered. This top-down approach continues until
BACT is determined.

The BACT evaluation should be performed for each emissions unit and pollutant under consideration. In
general, EPA has identified five key steps in the top-down BACT process: identify alternative control
technologies; eliminate technically infeasible options; rank remaining technologies by control effectiveness;
evaluate the most effective controls considering energy, environmental, and economic impacts; and select
BACT. A BACT determination must not result in the selection of control technology that would not meet any
applicable emission limitation under 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or
40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants). The combustion turbine project is
subject to 40 CFR 60, Subpart GG, a New Source Performance Standards (NSPS) which regulates Stationary
Gas Turbines, adopted by reference in Rule 62-204.800, F.A.C. There are no applicable NESHAP regulations.

The Department will consider the control or reduction of "non-regulated” air pollutants when determining the
BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when
considering control technologies for regulated pollutants. The Department will also favorably consider control
technologies that utilize pollution prevention strategies. These approaches are consistent with EPA’s
consideration of environmental impacts and EPS’s stated policy for pollution prevention.

TECO - Hardee Power Station . PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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6.0 PROJECT ANALYSIS AND BACT DETERMINATION S

For this project, the following pollutants are subject to a BACT determination: CO, NOx, PMio, and SO2. The
applicant proposed control strategies for these pollutants in the PSD permit application. Besides the information
submitted by the applicant, the Department also relied on the following information:

Comments from the National Park Service dated July 8, 1999;

Comments from EPA Region 4 dated August 16, 1999,

DOE web site information on Advanced Turbine Systems Project;

Alternative Control Techniques Document — NOx Emissions from Stationary Gas Turbines;

General Electric technical product literature regarding the DLN-1 combustor design, CO/NOx performance
curves vs. load, and the Speedtronic™ Mark V Gas Turbine Contro] System.

Emissions stack test results (September/October 1996) for a similar GE Model 7EA combustion gas turbine
located at the Panda-Brandywine Cogeneration Facility in Brandywine, Maryland.

Letter from General Electric guaranteeing proposed CO and NOx emissions standards dated July 22, 1999.

Goal Line Environmental Technology Website: http://www.glet.com;

TEC Website — www.teco-eriergv.com;

Catalytica Website — www.catalytica-inc.com

ARMS compliance data for similar General Electric 7EA units located at Gainesville Regional Ultilities’
Deerhaven Station and Kissimmee Ultilities Authority’s Cane Island Plant.

6.1 NITROGEN OXIDES (NOX)

6.1.1 Discussion of NOx Emissions

{Much of the discussion in this section is based on a 1993 EPA document on Alternative Control
Technigues for NOx Emissions from Stationary Gas Turbines. Specific project information is included
where applicable.}

A gas turbine is sometimes referred to a “heat engine”. In operation, hot combustion gases are diluted
with additional air from the compressor section and directed to the turbine section at temperatures up to
2350°F. During simple cycle operation, electrical power is produced directly from the hot expanding
exhaust gases in the form of shaft horsepower. Because of the high temperatures, the primary pollutant
of concern for combustion turbines is nitrogen oxides or NOx. Uncontrolled NOx emissions from small
turbines may range from 100 to 600 parts per million by volume, dry, corrected to 15 percent oxygen
(ppmvd @ 15% oxygen). For large modern turbines, the Department estimates uncontrolled emissions
to range from 100 to 200 ppmvd @ 15% oxygen. The New Source Performance Standard regulating
NOx emissions from stationary gas turbines is 75 ppmvd @ 15% oxygen corrected to ISO conditions,
which must then be corrected for the fuel-bound nitrogen content and heat rate of the given unit.

Nearly all of the NOx is emitted as nitric oxide (NO) which is then readily oxidized in the exhaust
system or the atmosphere to the more stable NO2 molecule. Emissions of NOx are a result of the
oxidation of nitrogen available in the combustion air (thermal and prompt NOx) and conversion of
chemically-bound nitrogen in the fuel (fuel-bound NOx). Thermal NOx forms in the high temperature
area of the gas turbine combustor, increases exponentially with increasing flame temperature, and
increases linearly with increasing residence time. Prompt NOx forms near the flame front as
intermediate combustion products and is a relatively small fraction of total NOx in lean, near-

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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6.1.2

stoichiometric combustors. However, prompt NOx may become an important consideration for units
using dry low-NOx combustors and lean fuel mixtures. Fuel-bound NOx forms from the combustion of
fuels containing bound nitrogen. This phenomenon is not important when combusting natural gas or
distillate fuel oil, which contain negligible fuel-bound nitrogen. Other factors that may also increase
NOx emissions are combustion turbine loads and ambient conditions.

Applicant’s Proposed NOx Controls

The following summarizes the applicant’s list of potential control alternatives and identifies those
alternatives that are not technically feasible for this project.

Drv Low-NOx Combustor Design (DLN): The U.S. Department of Energy has provided millions of
dollars of funding to a number of manufacturers of combustion turbines to develop low pollutant-
emitting units. Efforts over the last ten years have focused on reducing the peak flame temperature for
natural gas fired units by staging combustors and premixing fuel and air prior to combustion in the
primary zone. The combustor design for this project is the General Electric DLN-1 that operates in four
distinct modes: primary, lean-lean, secondary, and premix. In the primary mode, fuel is supplied only
to the primary nozzles to ignite, accelerate, and operate the unit over a range of low- to mid-loads and
up to a set combustion reference temperature. Once the first combustion reference temperature is
reached, operation in the lean-lean mode begins when fuel is also introduced to the secondary nozzles to
achieve the second combustion reference temperature. After the second combustion reference
temperature is reached, operation in the secondary mode begins by shutting off fuel to the primary
nozzle and extinguishing the flame in the primary zone. Finally, in the premix mode, fuel is
reintroduced to the primary zone for premixing fuel and air. Although fuel is supplied to both the
primary and secondary nozzles in the premix mode, there is only flame in the secondary stage. The
premix mode of operation occurs at loads between 50% to 100% of base load and provides the lowest
NOx emissions. A very important aspect of DLN technology is the control and staging of these modes
of operation, which are automatically controlled by the General Electric Speedtronic™ Mark V Gas
Turbine Control System. For this project, the manufacturer has guaranteed NOX emissions levels of 9
ppmvd @ 15% oxygen when firing natural gas and employing DLN controls. Another control method
must be employed when firing fuel oil.

Wet Injection (WT): Water or steam is injected into the primary combustion zone to reduce the flame
temperature, resulting in lower NOx emissions. Water injected into this zone acts as a heat sink by
absorbing heat necessary to vaporize the water and raise the temperature of the vaporized water to the
temperature of the exhaust gas stream. Steam injection uses the same principle, excluding the heat
required to vaporize the water. Therefore, much more steam is required (on a mass basis) than water to
achieve the same level of NOx control. However, there is a physical limit to the amount of water or
steam that may be injected before flame instability or cold spots in the combustion zone would cause
adverse operating conditions for the combustion turbine. Standard combustor designs with wet injection
can generally achieve NOx emissions of 42/65 ppmvd for gas/oil firing. Advanced combustor designs
generate lower NOx emissions to begin with and can tolerate greater amounts of water or steam
injection before causing flame instability. Advanced combustor designs with wet injection can achieve
NOx emissions of 25/42 ppmvd for gas/oil firing.

Conventional Selective Catalytic Reduction (SCR): This is an add-on control technology in which
ammonia is injected into the exhaust gas stream in the presence of a catalyst bed to combine with NOx
in a reduction reaction forming nitrogen and water. For this reaction to proceed satisfactorily, the
exhaust gas temperature must be maintained between 450° F and 850°F. SCR is a commercially
available, demonstrated control technology currently employed on several combined cycle combustion
turbine projects capable of very low NOx emissions (< 3.5 ppmvd). However, conventional SCR is not

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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technically feasible because the combustion turbine exhaust temperature of 1100°F is too high for
standard catalysts and the oxidation reaction would not occur.

“Hot” Selective Catalytic Reduction (SCR): Due to the temperature limitation of conventional SCR
catalysts, manufacturers have developed specially formulated zeolite catalysts designed to further the
reduction reaction at temperatures up to 1025°F which is within the range of the exhaust gas
temperature (1100°F) of this project. Typical NOx removal efficiencies for a hot SCR system would be
70% to 90% removal. Hot SCR is technically feasible for this project.

Selective Non-Catalytic Reduction (SNCR): In the SNCR process, ammonia or urea is injected at high
temperatures without a catalyst to reduce NOx emissions to nitrogen and water vapor. However, the
exhaust temperature must be maintained above 1600°F to allow the reaction to occur, otherwise
uncontrolled NOx will be emitted as well as unreacted ammonia. In addition, the exhaust temperature
must not exceed 2000°F or ammonia will actually be oxidized creating additional NOx emissions.
SNCR is not feasible because the combustion turbine exhaust temperature of 1100°F is too low.

Non-Selective Catalytic Reduction (NSCR): NSCR uses a platinum/rhodium catalyst to reduce NOx to
nitrogen and water vapor in exhaust gas streams containing less than 3% oxygen. This technology has
only been applied to automobiles and stationary reciprocating engines. NSCR is not technically feasible
because the oxygen content of the combustion turbine exhaust (13% to 15% oxygen) is too high.

SCONOx™: SCONOx™ is a NOx and CO control system exclusively offered by Goal Line
Environmental Technologies. Specialized potassium carbonate catalyst beds reduce CO and NOx
emissions using an oxidation/absorption/regeneration cycle. The required operating temperature range
is between 300°F and 700°F which requires a HRSG for use with a gas turbine. SCONOx™ is not
technically feasible because the combustion turbine exhaust temperature of 1100°F is too high.

XONON™: XONON™ is an emerging technology that partially burns fuel in a low temperature pre-
combustor and completes combustion in a catalytic combustor. The result is partial combustion with a
lower temperature and NOX formation followed by flame-less catalytic combustion to further inhibit
NOx formation. The technology has been demonstrated on only a few gas turbines that are much
smaller than the proposed project. However, General Electric has teamed with Catalytica and plans to
develop a combustor for gas turbines in the 80-90 MW range. XONON™ is rejected as an emerging
technology that has not yet been demonstrated for this size gas turbine.

Of the control alternatives discussed, only DLN combustor technology, wet injection, and hot SCR
remain as viable control options. Because DLN is not really a control option when firing oil, DLN and
wet injection were combined to form a single option for evaluation purposes. The following table ranks
these options in order of control effectiveness.

Control Fuel Controlled Control Reduction Totals Cost per
Option Emissions Efficiency TPY TPY Ton of NOx
ppmvd, @ 15% O2 : " Removed
Hot SCR Gas 35 65.5%" 82.6
: b
il T3 A 375 130.5 $10,189/ton NOx
DLN Gas 9.0 Baseline -Baseline
: - Baseli Baseli
Wet Injection Oil 42.0 Baseline Baseline aseiine aselne

Table Notes:

a

Based on emissions from DLN-controlled level to hot SCR-controlled level. Assumes similar level of
control for gas or oil firing.

TECO - Hardee Power Station ‘ PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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6.1.3

®  Based on estimated installed capital cost of $4,644,270 and a total annualized cost of $1,240,955 per year

from the application and a vendor quote.

Hot selective catalytic reduction (ASCR) with ammonia injection is recognized as the top control option
for this project and would result in an overall NOx reduction of 130.5 tons per year. The applicant
reviewed SCR for the following additional adverse impacts.

Energy Impacts: Installation of hot SCR would result in an energy penalty due to the pressure drop
across the catalyst bed of nearly 3.5 inches of water. This equates to nearly 4 million kWh per year-of
potential lost power generation. Based on a power cost of $0.030/kWh, this results in a lost energy cost
of $118,260 per year.

Environmental Impacts: Hot SCR requires the injection of ammonia at slightly above the
stoichiometric rate which inevitably results in ammonia “slip” or emissions of unreacted ammonia. The
applicant estimates as much as 25 tons of unreacted ammonia could slip by the SCR system. During
startups, upsets, malfunctions, or as a result of catalyst degradation, ammonia emissions could exceed
the odor threshold and cause ambient odor problems. Ammonia may react with sulfur to generate up to
additional 50% more PM10 emissions in the form of ammonium sulfates and bisulfates. Ammonia has
been designated as an Extremely Hazardous Substance under federal SARA Title III regulations.
Finally, the spent catalyst could be considered hazardous requiring handling and dlsposa] subject to
RCRA regulations.

Economic Impacts: For purposes of comparison, DLN technology (and wet injection) was selected as
the baseline because General Electric offers no other combustor design for this model combustion
turbine. The applicant estimated the incremental, annualized cost of hot SCR with respect to DLN
technology (and wet injection) to be nearly $10,189 per ton of NOX removed based on 100% base load
operation. These costs are the result of substantial costs related to installation, equipment, catalyst
replacement, energy consumption, and ammonia usage.

" The applicant rejected hot SCR primarily based on unreasonable costs associated with controlling low

NOx emissions. The applicant proposed the following as the best available controls:
Gas Firing: DLN technology with a NOx emissions standard of 9.0 ppmvd @ 15% oxygen; and
Oil Firing: Wet injection with a NOx emissions standard of 42.0 ppmvd @ 15% oxygen.

The applicant indicated that this proposal is consistent with recent Department BACT determinations
for similar simple cycle combustion turbines in Florida as well as the determination made by other states
for similar units.

Department’s NOx BACT Determination

In general, the Department agrees with the applicant that DLN combustion technology for gas firing and
wet injection for oil firing represents BACT for this simple cycle combustion turbine. The Department
recognizes hot SCR as the top control option, but likewise rejects it due to adverse energy,
environmental, and primarily economic impacts. Energy and environmental impacts are relatively
minimal. The Department gives no consideration to potential odor problems due to malfunctions or
catalyst degradation, as these are compliance issues. There appears to be a typo or calculation error in
the applicant’s estimated incremental cost per ton of NOx removed for the hot SCR option because
$1,240,955 per year + 130.5 tons per year of NOx removed equals $9509 per ton. Using the applicant’s
vendor cost proposals, the Department roughly estimates the incremental cost for the hot SCR control
option to be $9211 per ton of NOx removed. This estimate considers a capital recovery factor of 7%
and a credit of $25 per ton of NOx removed for Title V fees. The Department similarly rejects hot SCR

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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primarily based on unreasonable costs associated with controlling very low NOx emissions. Therefore,
the Department determines that the Best Available Control Technology for this project is the following.

Gas Firing: DLN technology with a NOx emissions standard of 9.0 ppmvd @ 15% oxygen; and
Qil Firing: Wet injection with a NOx emissions standard of 42.0 ppmvd @ 15% oxygen.

This BACT determination is much more stringent than the standards of NSPS, Subpart GG.
Compliance with the BACT emissions limiting standards shall be demonstrated by conducting initial
and annual performance tests in accordance with EPA Method 20. Compliance shall be demonstrated
with separate performance tests conducted for the firing of natural gas as well as for the firing of low
sulfur distillate oil. In addition, a certified continuous emissions monitor shall be used to demonstrate
compliance with these BACT limits based on a 24-hour block average for gas firing and a 3-hour block
average for oil firing. The CEMS RATA results may be used demonstrate compliance provided the

. capacity, notice, and reporting requirements for the annual test are met.

6.2 CARBON MONOXIDE (CO)

6.2.1 Discussion of CO Emissions
Emissions of carbon monoxide (CO) will result from incomplete fuel combustion while operating the
combustion turbine. Typically, CO emissions are inversely proportional to NOx emissions. However,
new advanced combustor designs have been able to also lower CO emissions while reducing NOx
emissions. The project will generate significant emissions of CO (> 100 tons per year) and must
therefore apply the best available control technology (BACT).
6.2.2 Applicant’s Proposed CO BACT
The applicant identifies two control options that are technically feasible and commercially available for
combustion turbines: an oxidation catalyst and combustion process design. Noble metal oxidation
catalysts may be incorporated into the combustion turbine exhaust. These catalysts promote the
oxidation of CO to carbon dioxide (CO2) at much lower temperatures (650°F to 1150°F) than possible
for oxidation without the catalyst. For this project, the exhaust gas temperature of 1100°F is in the
proper design range and at this temperature, the control efficiency is primarily a function of gas
residence time. Increasing the catal_yst bed depth will increase the gas residence time, but will also
increase the pressure drop across the catalyst bed causing an undesirable energy loss. This leads to the
following simplified analysis.
Control Fuel Controlled Control Reduction Totals Cost per
Option Emissions Efficiency TPY TPY Ton of CO
ppmvd, @ 15% O2 Removed®
Oxidation Gas 2.0 90% 153.2°
170. 1 b
Catalyst .| Oil 7.0 0% 17.0° 02 | $1900fon CO
Combustion Gas 20.0° Baseline Baseline
Design Oil 20.0 Baseline Baseline Bascline Baseline
Table Notes:
*  Based on emissions from DLN-controlled level to oxidation catalyst-controlled level. Assumes similar
level of control for gas or oil firing.
®  Based on estimated installed capital cost of $1,368,919 and a total annualized cost of $323,438 per year.
©  [Initially, the applicant requested a CO emissions limit of 25 ppmvd when firing natural gas. An oxidation
TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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catalyst would reduce the corresponding annual CO emissions by nearly 210 tons per year with a cost of
$1550 per ton removed which the Department was considering for cost effectiveness. For an identical unit,
the applicant also provided CO emissions test reports that indicated much lower emissions levels—-were
achievable for DLN with the GE 7EA. Although unable to secure a guarantee from General Electric, the
applicant requested a lower CO emission standard of 20 ppmvd which is reflected in this table.

An oxidation catalyst is recognized as the top control option and the applicant reviewed this option for
the following additional adverse impacts.

Energy Impacts: Installation of an oxidation catalyst would result in an energy penalty due to the
pressure drop across the catalyst bed of nearly 1.0 inch of water. This equates to about 1.3 million kWh
per year of potential lost power generation. Based on a power cost of $0.030/kWh, this results in a lost
energy cost of $39,420 per year.

Environmental Impacts: An oxidation catalyst would also readily oxidize other compéunds as well as
CO. For example, when firing distillate oil, SO2 would be oxidized to SO3 which would combine with
moisture to form additional sulfuric acid mist as well as PM1o. An oxidation catalyst does not remove
CO, but simply accelerates the natural atmospheric oxidation process of CO to COz2. Further reduction
of CO beyond levels inherent to the DLN design would not result in any additional env1ronmenta|
benef'ts or improved ambient air quality. ‘

Economic Impacts: For purposes of comparison, DLN technology (and wet injection) was selected as
the baseline because General Electric offers no other combustor design for this model combustion
turbine. The applicant estimated the incremental, annualized cost of an oxidation catalyst with respect
to the baseline (DLN/wet injection) to be nearly $1900 per ton of CO removed. These costs.are the
result of substantial costs related to installation, equipment, catalyst replacement, and energy
consumption.

The applicant rejected SCR primarily based on unreasonable costs associated with controlling inherently
low CO emissions. The applicant proposed the following as the best available controls:

Gas Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen; and
Oil Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen.

In addition, the applicant requested a permit condition be added if unable to comply with the lower CO
emission standard during any annual test. The condition would allow the permittee to request a
compliance schedule and establish final compliance within 12 months of such a request.

Department’s CO BACT Determination

In general, the Department agrees with the applicant that the good combustion characteristics of the
General Electric Model 7EA represent BACT for this project. However, the Department rejects the
applicant’s argument that the further reduction of CO emissions would have.negligible ambient impacts.
Ambient impacts are evaluated in the modeling analysis and are not considered in the BACT
determination. The Department gives further consideration to the following items:

» At the requested CO emissions standards of 20/20 ppmvd for gas/oil firing, the Department believes
an oxidation catalyst is not quite cost effective at $1900 per additional ton of CO removed, rélative
to the significant emissions rates for other regulated pollutants. S

» The Department is aware of two similar GE 7EA units permitted in Florida. The Gainesyflle
Regional Utilities’ Deerhaven Station operates a simple cycle peaking unit with a NOx limit of, 15
ppmvd and a CO limit to remain under 100 tons per year. Stack tests indicate CO emissions of 7.1
ppmvd with NOx emissions at 7.9 ppmvd. Kissimmee Utilities’ Authority’s Cane Island Plant
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oberates a combined cycle unit with a CO limit of 20 ppmvd and a NOx emissions limit of 25
ppmvd. However, this unit has tested at a rate of 9.7 ppmvd for CO and 10.5 ppmvd for NOx.

e Stack test information submitted by the applicant for an identical unit in Brandywine, Maryland
indicates actual tested CO emissions levels of less than 10 ppmvd for firing natural gas and less than
5 ppmvd for firing distillate oil. .

e The Department is aware that General Electric guarantees CO/NOx limits for the DLN-1 combustor
dependent on the tuning for NOx. In other words, GE is able to tune the DLN-1 combustor for very
low NOx emissions at the expense (or possibility) of increasing CO emissions. However, based on
the available stack test information, these guarantees appear very conservative.

* Conversations with the applicant indicate that General Electric is unwilling to guarantee a lower CO
limit due to*some ‘site-specific problems with other installations. However, GE was able to make
specific modifications to the combustor to lower the CO emissions for these sites.

e The RACT/BACT/LAER Clearinghouse database identifies only a few projects where an oxidation
catalyst was required as BACT. In each of these projects, the units were either much larger or much
smaller than the General Electric Model 7EA. A

The Department rejects the oxidation catalyst primarily based on the costs associated with controlling
low CO emissions. The Department believes the applicant has provided reasonable assurance that the
proposed combustion turbine is capable of complying with the -lower emissions standards of 20/20
ppmvd for gas/oil firing. Therefore, the Department determines that the Best Available Control

. Technology for this project is the following.

Gas Firing: Combustion design with a CO emissions standard of 25.0 ppmvd @ 15% oxygen during the
first 12 months after initial startup and 20.0 ppmvd @ 15% oxygen thereafter; and

Qil Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen.

The higher emission rate will allow sufficient time for the installation, tuning, and perhaps combustor
modification, if necessary. Initial and annual compliance with the BACT standards shall be
demonstrated by conducting individual performance tests in accordance with EPA Method 10 for firing
natural gas and low sulfur distillate oil.

6.3 PARTICULATE MATTER (PM/PM10), SULFURIC ACID MIST (SAM) AND SULFUR DIOXIDE (SO2) .

- 63.1

6.3.2

Discussion of PM/PMio, SAM, and SO2 Emis_sions

Emissions of particulate matter, sulfur dioxide, and sulfuric acid mist will result from the combustion of

the gas turbine fuels. "Particulate matter emissions increase with incomplete fuel combustion as well as .
with higher concentrations of ash, sulfur, and trace elements in the fuel. Most of the particulate matter

emitted from these types .of processes will be less than 10 microns in diameter (PMi0). Similarly,

emissions of sulfur dioxide and sulfuric acid mist are a function of the amount of fuel sulfur. Gas

turbines are subject to the following New Source Performance Standards for sulfur dioxide in 40 CFR

60, Subpart GG:

No owner or operator subject to the provisions of this subpart shall burn in any stationary gas turbine
any fuel which contains sulfur in excess of 0.8 percent by weight.

Apphcant s Proposed PM/PMi0, SAM, and SO2 BACT

The:applicant identified several ava1lable control technologles for particulate matter removal including

‘centnfugal collectors, electrostatic precipitators, fabnc filters, and wet scrubbers. General Electric, the

combustion turbirie manufacturer, guarantees PMi1¢ emissions for the Model 7EA unit of no moré than
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10 pounds per hour for natural gas firing and 26 pounds per hour for low sulfur distillate oil firing,
including filterable and condensable fractions of the sampling train. Based on the design flow rate, this
equates to approximately 0.002 grains per dry standard cubic feet of exhaust gas or roughly the
emissions concentrations to be expected after control by a fabric filter. This level of emissions would
be difficult to control with add-on equipment as well as measure during a performance test.

The applicant mdlcated that wet or.dry flue gas desulfurization and fuel treatment could be applied to
this project to remove sulfur compounds. Although no cases of flue gas desulfurization applied to.
combustion turbines were identified, this option is technically feasible. Fuel treatment involves the

" desulfurization of natural gas and distillate oil by the fuel vendor prior to delivery to the user. For this

droject, the applicant has requested the use of pipeline quality natural gas containing less than 2 grains
of sulfur per 100 SCF and distillate oil containing no more than 0.05% sulfur by weight. Limiting the
sulfur content of the fuels also establishes the maximum potential SAM and SOz emissions. At these
already very low levels, the control efficiency of an add-on-technology would be unreasonably low and '

cost prohibitive,

The applicant proposed the following low sulfur, clean fuels as the best viable controls for this project.
Gas Firing: Pipeline quality natural gas containing no more than 2 grams of sulfur per 100 SCF, and
Oil'Firing: - No. 2 distillate oil containing no more than 0.05% sulfur by weight.

The applicant provided information collected from EPA’s RACT/BACT/LAER Clearinghouse
indicating low-sulfur, clean-fuels to be the predominant BACT control for these pollutants for
combustion turbines. Typical]y, BACT has been established as pipeline-grade natural gas containing
necrllglble sulfur as the primary fuel and low sulfur (< 0.05% sulfur by weight) distillate oil as a backup
fuel. oo

Department’s PM/PMio, SAM, and SO2 BACT Determination - .

The Department agrees with the applicant. 1t would be cost prohibitive to add equipment to controll_: )

already very low emissions of particulate matter, sulfur dioxide,-and sulfuric acid mist. A top-down "
BACT determination was not required. The specification of fuels containing low concentrations of

. sulfur constitutes a pollution prevention technique, is given favorable consideration by the Department,

and remains consistent with EPA direction. Therefore, the Department--determines that the Best

~ Available Control Technology for this project is the combustion desngn of the GE Model 7EA unit and ‘

the following fuel specifications.

Gas Firing: The combustion turbine shall be fired ﬁfim'arilfbymbipeline natural gas containing no more
than 2 grams of sulfur.per 100 standard cubic feet of natural gas. =

Oil Flrmg The combustion turbine may be fired with No. 2° (or a_superior grade) distillate fuel oil
containing no more than 0.05% sulfur by weight and for no tham 876 hours per consecutive 12 month
period.

Limiting the sulfur content of the fuels to the above levels is clearly more stringent than the NSPS limit
for sulfur dioxide. In addition, thc measurement of particulate matter at these very low concentrations is
uncertain. Therefore, the Departmeat will specnfy the followmg permit condition as a surrogate for
partlculate matter. : :

Visible Emissions: . Visible .emissions from-the combustion turbine exhaust shall not exceed 10%
opacity ' oo

of the fuels delivered. Compliance with the visible emissions standard shall be demonstrated by
conducting initial and annual performance tests in accordance with EPA Method 9.

TECO - Hardee Power Station ] PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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6.4 VOLATILE ORGANIC COMPOUNDS

Based on the manufacturer’s guaranteed emissions rates, maximum VOC emissions will be less than 10 tons per
year, well below the Significant Emissions Rate. Therefore, no BACT determination is required for this
pollutant. However, the Department determines the following VOC emissions standards are necessary to ensure
emissions levels are actually minor for purposes of this PSD review.

Gas Firing: 2.0 ppmvd measured as 1n¢f[ha11e?_ 3-hour test average ..
Qil Firing: 4.0 ppmvd measured as methane, 3-hour test average

Initial compliance with the VOC emissions limits shall be demonstrated by conducting performance tests in
accordance with EPA Methods 18, 25, and/or 25A. Thereafter, compliance with the VOC emissions rates shall
be assumed if compliance is demonstrated for the emissions standards for carbon monoxide and visible
emissions. Compliance shall also be demonstrated during the fiscal year prior to renewing each operation
permit.

7.0 SUMMARY OF DEPARTMENT’S BACT DETERMINATION
7.1 BACT EMISSION LIMITS

Following are the BACT limits determined by the Department for this project. The emission limits or their
equwalents in terms of pounds per hour and NSPS units, as well as the ‘applicable averagmg times, will be given
in the specific conditions of the permit.

EU-004: GE Model 7EA Combustion Turbine

Pollutant Controls” Emission Standard
CO Gas Firing W/DLN, First 12 Months After Initial Startup 25.0 ppmvd @ 15% oxygen
54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial Startup | 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
Oil Firing W/Wet Injection ; : 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
NOx Gas Firing W/DLN : 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour
Oil Firing-W/Wet Injection 42.0 ppmvd @ 15% oxygen
167.0 pounds per hour
PM/PMI10 | Fuel Sulfur Specifications and Combustion Design Visible emissions < 10% opacity
SAM?/SO2 | Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Spemﬁcatmn 0.05% sulfur by weight
VOcC* Gas Firing W/Combustion Design 2.0 ppmvd as methane
. 2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane
5.0 pounds per hour

: The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.
DLN means dry low-NOx controls. Oil firing is limited to 876 hours during any consecutive 12 months.

7.2 BACT COMPLIANCE DEMONSTRATION

Following is a brief summary of the methods required to demonstrate compllance with the BACT limits
specified above.

TECO - Hardee Power Station : PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility ID No. 049-0015
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Pollutant Compliance Methods* : -

CO EPA Method 10 for initial and annual tests concurrent with NOx.

NOx EPA Method 20 for initial and annual tests concurrent with CO; continuous compliance shall be
demonstrated with data from the certified continuous emissions monitor; annual RATA results
may be substituted for annual tests if all capacity, notification, and reporting requirements are fet.

PM/PM10 EPA Method 9 for initial and annual visible emissions tests as a surrogéte standard for PM/PMI0.

SO2/SAM Record keeping for the sulfur content of fuels delivered to the site.

vVOC Method 18, 25, or 25A for initial tests and prior to renewal of the operation permit, thereafter
compliance is assumed IF compliance is maintained with the CO and VE standards.

* Compliance shall be demonstrated for each fuel type.

7.3 BACT EXCESS EMISSIONS ALLOWED
Pursuant to the Rule 62-210.700, F.A.C., excess emissions are permitted as follows.

Excess Emissions Allowed: Excess emissions resulting from startup, shutdown, or malfunction of the
combustion turbine shall be permitted provided that best operational practices are adhered to and the duration of
excess emissions shall be minimized. Excess emissions resulting from startup to simple cycle mode shall not
exceed one (1) hour. In no case shall excess emissions from startup, shutdown, and malfunction exceed two
hours in any 24-hour period. If excess emissions occur due to malfunction, the owner or operater shall notify
the Compliance Authority within one (1) working day of: the nature, extent, and duration of the excess
emissions; the cause of the excess emissions; and the actions taken to correct the problera. [Applicant Request,
Vendor Data and Rule 62-210.700(1),(5), and (6), F.A.C.]

Excess Emissions Prohibited: Excess emissions caused entirely or in part by poor maintenance, poor operation,
or any other equipment or process failure that may reasonably be prevented during startup, shutdown or
malfunction, shall be prohibited. These emissions shall be inclided in the calculation’ of fhe 24- hour NOx
averages for compliance determinations. [Rule 62-210. 700(4) F.AC]

8.0 COMMENTS FROM NPS AND EPA REGION 4 -
8.1 NPS COMMENTS ' . :

The National Park Service commented that they were pleased to see the project proposed a new simple-cycle
gas turbine that will meet a 9-ppmvd NOx limit when firing natural gas. NPS also agreed that there is little
potential for this project to impact the Chassahowitza Class I Area due to Iow emissions and d|stance (130 km).
The Department has no response.

8.2 EPA REGION 4 COMMENTS ' -
' The Department has the following response to EPA Région 4’s comments. R
1. EPA commented that the Department should also include the emission rate of 0.002 grains per-dscf

corresponding to the surrogate standard of 10% opacity. The Department established the sugrogate
standard because of the uncertainty of the test method measuring such low emissions. Howevér, the-
Department will include the emissions rate as a reference in the emissions standards summary table.

2. EPA commented on an inconsistency regarding the cost analysis for a CO oxidation catalyst. The
Department also discovered this error when performing its own review of the cost effectiveness— ‘

EPA commented that a similar DEP prOJect (KUA Cane.Island) allowed only one hour of “excess
emissions. In addition, EPA states that it is their policy not to grant automatic exemptlons fot excess

(VS ]

TECO - Hardee Power Station : ' PSD Permit No. PSD-FL-140A
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emissions and that BACT applies during all normal operations. The Draft Permit includes conditions
that limit excess emissions due to startup, shutdown, and malfunction to no more than 2 hours in any 24-
hour period. In addition, the permit specifically limits excess emissions due to startup to no more than
one hour in any 24-hour period. The Department justifies the periods of allowed excess emissions by a
technical consideration of the physical operation of the combustor technology being employed. The
dry-low NOx system requires a series of combustion stages to achieve the lean, premixed conditions
that allow very low NOx emissions. During these relatively brief periods, emissions of CO and NOx
are not yet stable. However, this is true for many combustion processes. The Department is authorized
to grant these excess emissions conditions based on state Rule 62-210.700, F.A.C., as part of the EPA-
approved State Implementation Plan. i

EPA commented that the potential use of distillate oil would cause a small increase in the potential
VOC emissions from the existing fuel storage tank. The Department agrees and will include the
increased potential emissions in the state’s database.

EPA notes that the OAQPS Cost Control Manual suggests an interest rate of 7% and not 7.5% as used
by the applicant. The Department concurs.

EPA notes that SCR control efficiencies for NOx approach 90% and not the 61% used by the applicant.
The Department notes that a 90% control efficiency for this project (9 ppmvd) would result in SCR-
controlled emissions of less than 1 ppmvd. Due to problems with ammonia slip, catalyst fouling, and
reagent stratification, the Department does not believe that this level of control is reliably measurable or
consistently achievable. The Department concedes that a 90% control efficiency with SCR is possible
when the uncontrolled NOx emissions are in the range of 25 ppmvd or greater.

EPA recommended changing the applicant’s proposed permit conditions using the phrase “tons per
year” to “tons per consecutive 12 months”. The Department is aware of the requirements regarding
practicable enforceability. The Draft Permit includes such language when appropriate.

9.0 RECOMMENDATION AND APPROVAL

The permit project engineer and reviewing Professional Engineer is Jeff Koerner, P.E. The New Source Review
Section recommends the above BACT determinations for this project. Additional details of this analysis may be
obtained by contacting the project engineer at 850/414-7268 or the following address:

Department of Environmental Protection
Bureau of Air Regulation

New Source Review Section

Mail Station #5505

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Recommended By:

CATY

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

Date: (0/‘1 {Q‘Qj

Approved By:

%@//%/V

Howard L Rhodes, Director
Division of Air Resources Management

Date: /0/6/77

TECO - Hardee Power Station.
75 MW Combustion Turbine (Unit 2B)

PSD Permit No. PSD-FL-140A
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APPENDIX GC - CONSTRUCTION PERMIT GENERAL CONDITIONS

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

This permit is valid only for the specific processes and operations applied for and indicated in the approved
drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits, specifications, or
conditions of this permit may constitute grounds for revocation and enforcement action by the Department.

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

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

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

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

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

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

(b) Inspect the facility, equipment, practices, or operations regulated or required under this permit, and,

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

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

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

(a) A description of and cause of non-compliance; and

(b)  The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the non-compliance.

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

In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and
other information relating to the construction or operation of this permitted source which are submitted to the
Department may be used by the Department as evidence in any enforcement case involving the permitted
source arising under the Florida Statutes or Department rules, except where such use is prescribed by

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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Sections 403.73 and 403.111, Florida Statutes. Such evidence shall only be used to the extend it is consistent
with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

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

This permit is transferable only upon Department approval in accordance with Florida Administrative Code
Rules 62-4.120 and 62-730.300, F.A.C,, as applicable. The permittee shall be liable for any non-compliance
of the permitted activity until the transfer is approved by the Department.

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

(@)  Determination of Best Available Control Technology (X);

(b) Determination of Prevention of Significant Deterioration (X); and

(©) Compliance with New Source Performance Standards (X).

The permittee shall comply with the following:

(a) Upon request, the permittee shall furnish all records and plans required under Department rules.
During enforcement actions, the retention period for all records will be extended automatically unless
otherwise stipulated by the Department.

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

(© Records of monitoring information shall include:

l. The date, exact place, and time of sampling or measurements;

2. The person responsible for performing the sampling or measurements;
3. The dates analyses were performed;

4. The person responsible for performing the analyses;

5. The analytical techniques or methods used; and

6. The results of such analyses.

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

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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APPENDIX GG - FEDERAL NEW SOURCE PERFORMANCE STANDARDS (NSPS)

40 CFR 60, SUBPART A - NSPS GENERAL PROVISIONS

This emissions unit is subject to the applicable portions of 40 CFR 60, Subpart A, General Provisions,
including:

40 CFR 60.7, Notification and Record Keeping

40 CFR 60.8, Performance Tests

40 CFR 60.11, Compliance with Standards and Maintenance Requirements
40 CFR 60.12, Circumvention

40 CFR 60.13, Monitoring Requirements

40 CFR 60.19, General Notification and Reporting Requirements

For copies of these requirements, please contact the Department’s New Source Review Section.
40 CFR 60, SUBPART GG - STATIONARY GAS TURBINES

This emissions unit is subject to 40 CFGR 60, Subpart GG for stationary gas turbines adopted by
reference in Rule 62-204.800(7)(b), F.A.C. The following conditions follow the original NSPS rule
language and numbering scheme. Regulations that are not applicable were omitted for clarity. Because
this emissions units is subject to an NSPS, it is also subject to the following federal provisions: 40 CFR
60, Subpart A, General Provisions for sources subject to an NSPS, adopted by reference in Rule 62-
204.800(7)(d), F.A.C.; 40 CFR 60, Appendix A - Test Methods, Appendix B - Performance
- Specifications, Appendix C - Determination of Emission Rate Change, Appendix D - Required
Emissions Inventory Information, Appendix F - Quality Assurance Procedures, adopted by reference in
Rule 62-204.800(7)(e).

40 CFR 60.330 APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY.

(a)  The provisions of this subpart are applicable to all stationary gas turbines with a heat input at peak
load equal to or greater than 10 million BTU per hour, based on the lower heating value of the fuel
fired.

40 CFR 60.331 DEFINITIONS.

As used in this subpart, all terms not defined herein shall have the meaning given them in the Act and in
subpart A of this part.

(a)  Stationary gas turbine means any simple cycle gas turbine, regenerative cycle gas turbine or any
gas turbine portion of a combined cycle steam/electric generating system that is not self propelled.
It may, however, be mounted on a vehicle for portability.

(b) Simple cycle gas turbine means any stationary gas turbine which does not recover heat from the
gas turbine exhaust gases to preheat the inlet combustion air to the gas turbine, or which does not
recover heat from the gas turbine exhaust gases to heat water or generate steam.

(d) Combined cycle gas turbine means any stationary gas turbine which recovers heat from the gas
turbine exhaust gases to heat water or generate steam.

(f)  Ice fog means an atmospheric suspension of highly reflective ice crystals.

(g) ISO standard day conditions means 288 degrees Kelvin, 60 percent relative humidity and 101.3
kilopascals pressure.

(h)  Efficiency means the gas turbine manufacturer's rated heat rate at peak load in terms of heat input
per unit of power output based on the lower heating value of the fuel.

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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Peak load means 100 perééht"‘d'f thé manufac'tu'r'e‘r"s""'cié‘sz‘i'gn capacity of the gas turbine at I1SO
standard day conditions. .

Base load means the load level at which a gas turbine is normally operated.

Gas turbine mode! means a group of gas turbines having the same nominal air flow, combustor
inlet pressure, combustor inlet temperature, firing temperature, turbine inlet temperature and
turbine inlet pressure. '

Electric utility stationary gas turbine means any stationary gas turbine constructed for the purpose
of supplying more than one-third of its potential electric output capacity to any utility power
distribution system for sale.

60.332 STANDARD FOR NITROGEN OXIDES.

(a) On and after the date of the performance test required by Sec. 60.8 is completed, every owner or
operator subject to the provisions of this subpart as specified in paragraphs (b) of this section shall
comply with one of the following, except as provided in paragraphs (e) of this section.

(1)  No owner or operator subject to the provisions of this subpart shall cause to be discharged
into the atmosphere from any stationary gas turbine, any gases which contain nitrogen
oxides in excess of:

(14.4)
STD = (0.0075) + F
Y

Where:

STD = allowable NOx emissions (percent by volume at 15 percent oxygen and on a
dry basis).

Y = manufacturer's rated heat rate at manufacturer's rated load (kilojoules per watt
hour) or, actual measured heat rate based on lower heating value of fuel as
measured at actual peak load for the facility. The value of Y shall not exceed
14.4 kilojoules per watt hour.

F = NO emission allowance for fuel-bound nitrogen as defined in the following
table:

(3)  F shall be defined according to the nitrogen content of the fuel as follows:

Fuel-Bound Nitrogen “F”
(Percent By Weight) (NOx Percent By Volume)
N<0.015 0
0.015<N<0.] 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).

(b)  Electric utility stationary gas turbines with a heat input at peak load greater than 100 million Btu
per hour based on the lower heating value of the fuel fired shall comply with the provisions of
paragraph (a)(1) of this section.

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
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(f)  Stationary gas turbines using water or steam injection for control of NOx emissions are exempt
from paragraph (a) when ice fog is deemed a traffic hazard by the owner or operator of the gas
turbine.

40 CFR 60.333 STANDARD FOR SULFUR DIOXIDE.

On and after the date on which the performance test required to be conducted by Sec. 60.8 is completed,
every owner or operator subject to the provision of this subpart shall comply with one or the other of the

following conditions:

(b) No owner or operator subject to the provisions of this subpart shall burn in any stationary gas
turbine any fuel which contains sulfur in excess of 0.8 percent by weight.

40 CFR 60.334 MONITORING OF OPERATIONS.

(a)  The owner or operator of any stationary gas turbine subject to the provisions of this subpart and
using water injection to control NOX emissions shall install and operate a continuous monitoring
system to monitor and record the fuel consumption and the ratio of water to fuel being fired in the
turbine. This system shall be accurate to within +/- 5.0 percent and shall be approved by the
Administrator.

(b)  The owner or operator of any stationary gas turbine subject to the provisions of this subpart shall
monitor sulfur content and nitrogen content of the fuel being fired in the turbine. The frequency of
determination of these values shall be as follows:

(1)  If the turbine is supplied its fuel from a bulk storage tank, the values shall be determined on
each occasion that fuel is transferred to the storage tank from any other source.

(2) If the turbine is supplied its fuel without intermediate bulk storage the values shall be . =

determined and recorded daily. Owners, operators or fuel vendors may develop custom
schedules for determination of the values based on the design and operation of the affected
facility and the characteristics of the fuel supply. These custom schedules shall be

substantiated with data and must be approved by the Administrator before they can be used -

to comply with paragraph (b) of this section.

(c)  For the purpose of reports required under Sec. 60.7(c), periods of excess emissions that shall be

reported are defined as follows:

(1) Nitrogen oxides. Any one-hour period during which the average water-to-fuel ratio, as
measured by the continuous monitoring system, falls below the water-to-fuel ratio
determined to demonstrate compliance with Sec. 60.332 by the performance test required in

Sec. 60.8 or any period during which the fuel-bound nitrogen of the fuel is greater than the’

maximum nitrogen content allowed by the fuel-bound nitrogen allowance used during the
performance test required in Sec. 60.8. Each report shall include the average water-to-fuel
ratio, average fuel consumption, ambient conditions, gas turbine load, and nitrogen content
of the fuel during the period of excess emissions, and the graphs or figures developed under
Sec. 60.335(a). .

(2)  Sulfur dioxide. Any daily period during which the sulfur content of the fuel being firéd in
the gas turbine exceeds 0.8 percent.

(3) Ice fog. Each period during which an exemption provided in Sec. 60.332(g) is in effect shall
be reported in writing to the Administrator quarterly. For each period the ambient

-

conditions existing during the period, the date and time the air pollution control system was.
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deactivated, and the date and time the air pollution control system was reactivated shall be
reported. All quarterly reports shall be postmarked by the 30th day following the end of
each calendar quarter. - :

40 CFR 60.335 TEST METHODS AND PROCEDURES.

a o compute the nitrogen oxides emissions, the owner or operator shall use analytical methods an

T pute the nitrog d the o perator shall | | methods and
procedures that are accurate to within 5 percent and are approved by the Administrator to
determine the nitrogen content of the fuel being fired.

(b) In conducting the performance tests required in Sec. 60.8, the owner or operator shall use as
reference methods and procedures the test methods in appendix A of this part or other methods
and procedures as specified in this section, except as provided for in Sec. 60.8(b). Acceptable
alternative methods and procedures are given in paragraph (f) of this section.

(c)  The owner or operator shall determine compliance with the nitrogen oxides and sulfur dioxide
standards in Secs. 60.332 and 60.333(a) as follows:

(1)  The nitrogen oxides emission rate (NOX) shall be computed for each run using the
following equation:

NOx = (NOXO) (Prlpo)o.ﬁ (e l‘)(Ho-(l,()()G}J)) (288°K/Ta)|.53

Where

NOx =  emission rate of NOX at 15 percent oxygen and ISO standard ambient
conditions, volume percent.

NOxo =  observed NOx concentration, ppm by volume.

Pr =  reference combustor inlet absolute pressure at 101.3 kilopascals ambient
pressure, mm Hg.

Po =  observed combustor inlet absolute pressure at test, mm Hg.

Ho =  observed humidity of ambient air, g H20/g air.

E = transcendental constant, 2.718.

Ta = ambient temperature, °K.

(2)  The monitoring device of Sec. 60.334(a) shall be used to determine the fuel consumption
and the water-to-fuel ratio necessary to comply with Sec. 60.332 at 30, 50, 75, and 100
percent of peak load or at four points in the normal operating range of the gas turbine,
including the minimum point in the range and peak load. All loads shall be corrected to
ISO conditions using the appropriate equations supplied by the manufacturer.

(3) Method 20 shall be used to determine the nitrogen oxides, sulfur dioxide, and oxygen
concentrations. The span values shall be 300 ppm of nitrogen oxide and 21 percent oxygen.
The NOX emissions shall be determined at each of the load conditions specified in
paragraph (c)(2) of this section.

(d) The owner or operator shall determine compliance with the sulfur content standard in Sec.
60.333(b) as follows: ASTM D 2880-71 shall be used to determine the sulfur content of liquid
fuels and ASTM D 1072-80, D 3031-81, D 4084-82, or D 3246-81 shall be used for the sulfur
content of gaseous fuels (incorporated by reference--see Sec. 60.17). The applicable ranges of
some ASTM methods mentioned above are not adequate to measure the levels of sulfur in some
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fuel gases. Dilution of samples before analysis (with verification of the dilution ratio) may be
used, subject to the approval of the Administrator.

(¢) To meet the requirements of Sec. 60.334(b), the owner or operator shall use the methods specified
in paragraphs (a) and (d) of this section to determine the nitrogen and sulfur contents of the fuel
being burned. The analysis may be performed by the owner or operator, a service contractor
retained by the owner or operator, the fuel vendor, or any other qualified agency.
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FIGURE 1. SUMMARY REPORT - GASEOUS AND OPACITY EXCESS EMISSION AND MONITORING
SYSTEM PERFORMANCE {Note: This form is referenced in 40 CFR 60.7, Subpart A-General Provisions}

Pollutant (Circle One):  SO2 NOx TRS H2S CO Opacity

Reporting period dates: From to

Company:

Emission Limitation:

Address:

Monitor Manufacturer and Model No.
Date of Latest CMS Certification or Audit:

Process Unit(s) Description:

Total source operating time in reporting period ':

Emission data summary ' CMS performance summary '
1. Duration of excess emissions in reporting period due to: 1. CMS downtime in reporting period due to:
a. Startup/shutdown .........cocecevvinieicrceneccene - a. Monitor equipment malfunctions .......... L
b. Control equipment problems .......c..c.ccceeerennene. _ b. Non-Monitor equipment malfunctions .
c. Process problems .........ccocveevininiicinieceee L c. Quality assurance calibration ................ L
d. Other Known causes .........c.cccccccevrcninmniicenincnens - d. Other known causes .........cocccevevienenn o
€. UnKnOwn CaUSES ....cccervierieniiieiiniec s - e. Unknown causes ..........cccoooiiviiccncnenn. -
2. Total duration of excess emissions ................. _ 2. Total CMS Downtime .......ccocevcvecurennrenn
3. [Total duration of excess emissions] x (100) / [Total 3. [Total CMS Downtime] x (100) / [Total source
source operating time] ..........cccoceeveviincnennnene, %72 | operating time] .......ccoeerueuvrererrunrererenerernenns  %?

" For opacity, record all times in minutes. For gases, record all times in hours.

? For the reporting period: If the total duration of excess emissions is 1 percent or greater of the total
operating time or the total CMS downtime is 5 percent or greater of the total operating time, both the
summary report form and the excess emission report described in 40 CFR 60.7(c) shall be submitted.

Note: On a separate page, describe any changes since last quarter in CMS, process or controls.

I certify that the information contained in this report is true, accurate, and complete.

Name:

Signature:

Title:

Date:

TECO - Hardee Power Station PSD Permit No. PSD-FL-140A
75 MW Combustion Turbine (Unit 2B) ARMS Facility 1.D. No. 049-0015
Page XS-1



Florida Department of

Memorandum Environmental Protection
TO: Hamilton Oven, P.E. Administrator
DEP, Power Plant Siting Office
FROM: Jeff Koerner, New Source Review Sectio%\{-/
DEP, DARM - Bureau of Air Regulation
DATE: September 16, 1999

SUBIJECT: TECO Power Services
Hardee Power Station, Unit 2B
75 MW Simple Cycle Combustion Turbine Project (PSD-FL-140A)

I received and approved a request from the applicant to make some very minor changes to the following
specific conditions in Section III of Draft Permit No. PSD-FL-140A.

#4. Revised to clarify that a revised BACT analysis is necessary which may require the submittal of a full
PSD permit application. Also included the appropriate rule citation.

#10. Revised to clarify that maintenance and tuning of the unit is to be in accordance with the
manufacturer’s recommended schedule.

#16.(b) Added “corrected to 15% oxygen” for the CO limit which was inadvertently omitted.

#39.  Added the capability of maintaining records in an electronic format that could be printed at the
Department’s request. '

I have attached the complete revised pages so that they may be inserted into the original permit intact. The
revisions are italicized and date of revision is included in the header. All of these changes are very minor
and will be revised in the Department’s Final Permit. The applicant published the PSD Public Notice in
The Tampa Tribune on September 4, 1999. The 30-day PSD public comment period will expire on
October 3, 1999. 1 have attached a copy of the Public Notice provided by the applicant.

Please contact me at 414-7268 if you have any questions.

JFK
Attachments



SECTION II. EMISSIONS UNIT SPECIFIC CONDITIONS (Rrevised 09/16/99)

Simple Cycle Operation Only: The combustion turbine shall operate only in simple cycle mode. This
requirement is based on the permittee’s request which formed the basis of the NOx BACT
determination and resulted in the emission standards specified in this permit. Specifically, the NOx
BACT determination eliminated several control alternatives based on technical considerations and
costs due to the elevated temperatures of the exhaust gas. Any request to convert this unit to combined
cycle operation by installing a new heat recovery steam generator or connecting this unit to an existing
heat recovery steam generator shall require the permittee to perform a new, current NOx BACT
analysis and the approval of the Department through a permit modification. The results of this
analysis may validate the initial BACT determination or result in the submittal of a full PSD permit
application, new control equipment, and new emissions standards. [Rule 62-212.400(6)(b), F.A.C.]

Allowable Fuels: The combustion turbine shall be fired by pipeline natural gas containing no more
than 2 grains of sulfur per 100 dry standard cubic feet of gas. As a backup fuel, the combustion turbine
may be fired with No. 2 distillate oil (or a superior grade) containing no more than 0.05% sulfur by
weight. Compliance with limits on fuel sulfur content shall be demonstrated by the record keeping
requirements and/or the conditions of the Alternate Monitoring Plan specified in this permit. It is noted
that these limitations are much more stringent than the NSPS sulfur dioxide limitation and assure
compliance with 40 CFR 60.333 and 60.334. [Applicant Request, Rule 62-210.200, F.A.C. (Definition
- Potential Emissions)]

Hours of Operation: The hours of operation of the combustion turbine are not limited when firing
natural gas (8760 hours per year). The combustion turbine shall not fire low sulfur distillate oil for
more than 876 hours during any consecutive 12 months. Operation below 50% of baseline operation
shall be limited to two (2) hours per unit cycle (breaker open to breaker closed). The permittee shall
install, calibrate, operate and maintain fuel flow meters to measure and accumulate the amount of each
fuel fired in the combustion turbine. [Applicant Request; Rule 62-212.400, F.A.C. (BACT); Rule 62-
210.200, F.A.C. (Definitions - Potential Emissions)]

Operating Procedures: The Best Available Control Technology (BACT) determinations established by
this permit rely on “good operating practices” to minimize emissions. Therefore, all operators and
supervisors shall be properly trained to operate and maintain the combustion turbine and pollution
control devices in accordance with the guidelines and procedures established by each equipment
manufacturer. The training shall include good operating practices as well as methods of minimizing
excess emissions. [Applicant Request; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

Plant Operation - Problems: If temporarily unable to comply with any of the conditions of the permit
due to breakdown of equipment or destruction by fire, wind or other cause, the owner or operator shall
notify the Compliance Authority as soon as possible, but at least within one (1) working day, excluding
weekends and holidays. The notification shall include: pertinent information as to the cause of the
problem; the steps being taken to correct the problem and prevent future recurrence; and where
applicable, the owner’s intent toward reconstruction of destroyed facilities. Such notification does not
release the permittee from any liability for failure to comply with the conditions of this permit and the
regulations. [Rule 62-4.130, F.A.C.]

EMISSIONS CONTROLS

9.

Automated Control System: In accordance with the manufacturer’s recommendations, the permittee
shall install, calibrate, tune, operate, and maintain the General Electric Speedtronic™ Gas Turbine
Control System. This system shall be designed and operated to monitor and control the gas turbine
combustion process and operating parameters including, but not limited to: fuel distribution and
staging, turbine speed, load conditions, combustion temperatures, water injection, and fully automated
startup, shutdown, and cool-down. [Design; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

TECQ - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015

Page 6 of 14



SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS (Revised 09/16/99)

10.

13.

14.

Combustion Controls: The owner and operators shall employ “good operating practices” in accordance
with the manufacturer’s recommended operating procedures to control CO, NOx, and VOC emissions.
Prior to the required initial emissions performance testing, the combustion turbine, dry low-NOx
(DLN) combustors, and Speedtronic™ control system shall be tuned to optimize the reduction of CO,
NOx, and VOC emissions. Thereafter, these systems shall be maintained and tuned in accordance with
the manufacturer’s recommendations. [Design, Rules 62-4.070 and 62-212.400, F.A.C.] '

DLN Combustion Technology: To control NOx emissions when firing natural gas, the permittee shall
install, tune, operate and maintain dry low-NOx (DLN) combustors on the combustion turbine. The
permittee shall provide manufacturer’s emissions performance versus load diagrams for the specific
DLN system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

Water Injection: To control NOx emissions when firing low sulfur distillate oil, the permittee shall
install, calibrate and operate an automated water injection system. This system shall be maintained and
adjusted to provide the minimum NOx emissions possible by water injection. The permittee shall
provide manufacturer’s emissions performance versus load diagrams for the specific water injection
system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

Circumvention: The permittee shall not circumvent the air pollution control equipment or allow the
emission of air pollutants without this equipment operating properly. [Rule 62-210.650, F.A.C.]

Unconfined Particulate Emissions: During the construction period, unconfined particulate matter
emissions shall be minimized by dust suppressing techniques such as covering and/or application of
water or chemicals to the affected areas, as necessary. [Rule 62-296.320(4)(c), F.A.C.]

EMISSIONS STANDARDS

15.

Emissions Standards Summary: The following table summarizes the emissions standards determined

by the Department. These standards or the equivalents are provided in the specific permit conditions.

EU-004: GE Model 7EA Combustion Turbine

Pollutant Controls® Emission Standard

CO Gas Firing W/DLN, First 12 Months After Initial | 25.0 ppmvd @ 15% oxygen
Startup 54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial | 20.0 ppmvd @ 15% oxygen
Startup 43.0 pounds per hour
Oil Firing W/Wet Injection ' 20.0 ppmvd @ 15% oxygen
43,0 pounds per hour

NOx Gas Firing W/DLN 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour

Oil Firing W/Wet Injection 42.0 ppmvd @ 15% oxygen
167.0 pounds per hour

PM/PM10 | Fuel Sulfur Specifications and Combustion Design Visible emissions < 10% opacity
(PM estimated at 0.002 grains/dscf)

SAM?®*/S0O2 | Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Specification 0.05% sulfur by weight

voc? Gas Firing W/Combustion Design 2.0 ppmvd as methane
2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane
5.0 pounds per hour

a

The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.
DLN means dry low-NOx controls. Oil firing is limited to 876 hours during any consecutive 12 months.

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS (Revised 09/16/99)

16. Carbon Monoxide (CO)

(a) Gas Firing: During the first 12 months after initial startup, CO emissions shall not exceed
54.0 pounds per hour nor 25.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine. Thereafter, CO emissions shall not exceed
43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, CO emissions shall
not exceed 43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based on a 3-hour
test average.

The permittee shall demonstrate compliance with these standards by conducting tests in accordance with
EPA Method 10 and the performance testing requirements of this permit. [Rule 62-212.400, F.A.C.
(BACT)]

17. Nitrogen Oxides (NOx)

(a) Gas Firing: When firing natural gas in the combustion turbine, NOx emissions shall not
exceed 32.0 pounds per hour nor 9.0 ppmvd corrected to 15% oxygen based on a 3-hour test
average. In addition, NOx emissions shall not exceed 9.0 ppmvd corrected to 15% oxygen
based on a 24-hour block average for data collected from the continuous emissions monitor.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, NOx emissions
shall not exceed 167.0 pounds per hour nor 42.0 ppmvd corrected to 15% oxygen based on a 3-
hour test average. In addition, NOx emissions shall not exceed 42.0 ppmvd corrected to 15%
oxygen based on a 3-hour block average for data collected from the continuous emissions
monttor.

NOx emissions are defined as emissions of oxides of nitrogen measured as NO2. The permittee shall
demonstrate compliance by conducting tests in accordance with EPA Methods 7E, 20 and the
performance testing requirements of this permit. Compliance with the 3-hour and 24-hour block
averages shall be demonstrated by collecting and reporting data in accordance with the conditions for
the NOx continuous emissions monitor specified by this permit. [Rule 62-212.400, F.A.C. (BACT)]

18. Particulate Matter (PM/PM.0), Sulfuric Acid Mist (SAM) and Sulfur Dioxides (SO2)

(a) Fuel Specifications: Emissions of PM, PM1o, SAM, and SOz shall be limited by the good
combustion techniques and the fuel sulfur limitations specified in this permit. The permittee
shall demonstrate compliance with the fuel sulfur limits by maintaining records of the sampling
and analysis required by this permit and/or as specified in the provisions of the Alternate
Monitoring Plan. [Rule 62-212.400, F.A.C. (BACT)]

(b) VE Standard: As a surrogate for PM/PM10 emissions, visible emissions from the operation of
the combustion turbine shall not exceed 10% opacity, based on a 6-minute average. The
permittee shall demonstrate compliance with this standard shall by conducting tests in
accordance with EPA Method 9 and the performance testing requirements of this permit. [Rule
62-212.400, F.A.C. (BACT)]

19. Volatile Organic Compounds (VOQC)

(a) Gas Firing: When firing natural gas in the combustion turbine, VOC emissions shall not
exceed 2.0 pounds per hour nor 2.0 ppmvd based on a 3-hour test average.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, VOC emissions
shall not exceed 5.0 pounds per hour nor 4.0 ppmvd based on a 3-hour test average.

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS (Revised 09/16/99)

39.

(a) The NOx CEM data may be used in lieu of the monitoring system for water-to-fuel ratio and
the reporting of excess emissions in accordance with 40 CFR 60.334(c)(1), Subpart GG.
Subject to EPA approval, the calibration of the water-to-fuel ratio-monitoring device required
in 40 CFR 60.335(c)(2) will be replaced by the 40 CFR 75 certification tests of the NOx
CEMS.

b The NOx CEM data shall be used in lieu of the requirement for reporting excess emissions in
accordance with 40 CFR 60.334(c)(1), Subpart GG.

(©) When requested by the Department, the CEMS emission rates for NOx on this unit shall be
corrected to ISO conditions to demonstrate compliance with the NOx standard established in
40 CFR 60.332.

(d) A custom fuel monitoring schedule pursuant to 40 CFR 75 Appendix D for natural gas may
be used in lieu of the daily sampling requirements of 40 CFR 60.334 (b)(2) provided the
following conditions are met.

08 The permittee shall apply for an Acid Rain permit within the deadlines specified in 40
CFR 72.30.

2 The permittee shall submit a monitoring plan, certified by signature of the Authorized
Representative, that commits to using a primary fuel of pipeline supplied natural gas
containing no more than 2 grains of sulfur per 100 SCF of gas pursuant to 40 CFR
75.11(d)(2);

3) Each unit shall be monitored for SO2 emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USEPA.

This custom fuel-monitoring schedule will only be valid when pipeline natural gas is used as a
primary fuel. If the primary fuel for these units is changed to a higher sulfur fuel, SO2
emissions must be accounted for as required pursuant to 40 CFR 75.11(d).

[40 CFR 60, Subpart GG, Applicant Request]

Monthly Operations Summary: By the fifth calendar day of each month, the owner or operator shall
record the following information in a written (or electronic) log for the previous month of operation:
the amount of hours each fuel was fired; the quantity of each fuel fired; the calculated average heat
input of each fuel fired in mmBTU per hour, based on the lower heating value; and the average sulfur
content of each fuel. In addition, the owner or operator shall record the hours of oil firing for the
previous 12 months of operation. The Monthly Operations Summary shall be maintained on site in a
legible format available for inspection or printed at the Department’s request. [Rule 62-4.160(15),
F.AC]

REPORTS

40.

41.

Emissions Performance Test Reports: A report indicating the results of the required emissions
performance tests shall be submitted to the Compliance Authority no later than 45 days after
completion of the last test run. The test report shall provide sufficient detail on the tested emission unit
and the procedures used to allow the Department to determine if the test was properly conducted and if
the test results were properly computed. At a minimum, the test report shall provide the applicable
information listed in Rule 62-297.310(8)(c), F.A.C. [Rule 62-297.310(8), F.A.C.].

Excess Emissions Reporting: If excess emissions occur due to malfunction, the owner or operator shall
notify the Compliance Authority within (1) working day of: the nature, extent, and duration of the
excess emissions; the cause of the excess emissions; and the actions taken to correct the problem. In

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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Tampa, Hillsborough County, Florida SEF 09 1999

State of Florida )
County of Hillsborough ) ss. BUREAU OF AIR REGULATION

Before the undersigned authority personally appeared J. Rosenthal, who on oath says that she is Classified Billing
Manager of I'he Tampa Tribune, a daily newspaper published at Tampa in Hillsborough County, IFlorida; that the
attached copy of advertisecment being a

LEGAL NOTICE

in the matter of

PUBLIC NOTICE OF INTENT

was published in said newspaper in the issues ol
SEPTEMBER 4, 1999

Affiant further says that the said The Tampa Tribune is a newspaper published at Tampa in said Hillsborough
County, FFlorida. and that the said newspaper has heretofore been continuously published in said Hillsborough
County, Florida. each day and has been entered as second class mail matlter at the post office in Tampa, in said
Hillsborough County. Florida for a period ol one year next preceding the first publication of the attached copy of
advertisement; and afTiant further says that she has neither paid nor promised any person, this advertisement for

publication in the said newspaper.
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Type of Identification Praduced
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NOx |
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‘[ quests for a public hearing

PUBLIC NOTICE OF INTENT
- TO ISSUE PSD PERMIT
' STATE'OF FLORIDA
DEPARTMENT OF
1 ENVIRONMENTAL PROTEC-

TION
l DEP Flle No. PSD-FL-140(A)
l PPS No. PA89-25
TECO Power Services
' Hardee Power Station Unit 28
Hordee County
The Department of Environ-
mental Protection (Depart-
ment) gives notice of its Intent
to issue a permit under the
requirements for the Preven-
tion of Significant Deterioro-
tion (PSD) of Alr Quallty to
TECO Power Services. The
permit Is to install one Gener-
dl Electric Model No, PG7121
7EA duai-fuel simple cycle
combustion turbine with elec-
! trical generator set having a
; nominal power production of
i 75 MW. The new unlt wlll use
! the existing Infrastructure in-
| duding oll storage and sup-
, port equlpment. Pursuant to
Rule 62-212.400, F.A.C. and 40
‘CFR 5221, .a Best Avallable
. Contral Technology (BACT)
‘dclermlnaﬂon was required
for carbon monoxide (CO), ni-
frogen oxides (NOx), particu-
late matter (PM/PM10), sulfur
+ dioxlde (502). Dry low'NOx
. (DLN) combustion technology
| will be used to control nitro-
. gen oxide emisslons when fir-
lno (lle primary fuel of plpe-
Vilne natural gas. Water Injec-
.ﬂon will be used to control
‘nitrogen oxide emissions
when firing fow sulfur distil-
late oll as a backup fuel for up
to 876 hours per year. Com-
bustion desfgn and dlean fuels
will be used to minimize emis-
slons of carbon monoxide,
particulate matter, sulfuric
acid mist; sulfur dioxide, and
volatile organic compounds.
The applicant’s name and od-
dress are: Richard E. Ludwlg,
President and Authorized
Representative, TECO Power
Services; 702 North Franklin
Street, Tampa, FL 33602
Based on the permit applico-
tion and Department's BACT
.determination, the maximum
poliutant emissions from the
«combustion turbine (in tons
per year) cre summarized be-
low.
Pollutant Project Potential
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PSD Significant Emisisons
Rofe
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{First 12 months) .
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{After First 12 Months)
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|ect are less than the applico-
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written comments and re-
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for a perlod of 30 (thirty) doys
from the date of publication of
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PSD Permlit " Writdan rrie




INTEROFFICE MEMORANDUM

Sensitivity: COMPANY CONFIDENTIAL Date: 14-Sep-1999 03:32pm

From: Jeff Koerner TAL
KOERNER_J

Dept:
Tel No:

To: Paul Carpinone { carpin@ix.netcom.com )

To: Tom Davis ( tdavis@ectinc.com )

To: Alvaro Linero TAL ( LINERC_A )

Subject: Response to Requested Changes

Attached is the Department's response.



Paul Carpione, Hardee Power Partners
Draft Permit No. PSD-FL-140(a)
Response to Requested Changes

Page 2
By Email
September 14, 1999
To: Paul Carpione, Director — Environmental

Hardee Power Partners

From: Jeff Koerner, New Source Review Section
Florida Department of Environmental Protection
Jeff. Koerner@dep.state.fl.us

Re: TECO Power Services, Hardee Power Station — Unit 2B
Draft Permit No. PSD-FL-140(a)

The Department received your faxed comments on the Draft Permit for Unit 2B at the Hardee
Power Station. The following comments are in response to your requested changes.

Section 11, Permit Condition No. 11 and Section III, Permit Condition No. 38(d)(1): The
requirement to submit a Title IV application is a federal requirement pursuant to 40 CFR 72. The
Department has no discretion to waive this federal requirement. | would recommend submittal of
the Title [V application as soon as possible and discussing this issue with the EPA Region 4 office
in Atlanta. If the Title IV application is submitted prior to issuance of the Final PSD Permit, the
Department will include language in the permit to indicate that the requirement to submit a Title
IV application has been met without commenting on the timeliness.

Section 111, Permit Condition No. 4: The Department included this condition as a reminder that
the Best Available Control Technology (BACT) determination relied upon specific information
provided by the applicant regarding the intended plans for this unit. The purpose is to ensure that
the integrity of the BACT process is maintained. For this project, conventional SCR was
eliminated as not being technically feasible because the elevated temperature of the combustion
turbine operating in simple cycle mode was beyond the acceptable operating range. In its place,
hot SCR was evaluated — a much more costly option. Hot SCR was rejected due to unreasonable
costs. The applicant indicated that there are no plans to operate this unit in combined cycle mode.
The Department considers this statement at face value, but intends to obligate the applicant.

In addition, the current facility consists of several similar combustion turbines, some of which are
combined cycle units. It is reasonable to anticipate that future demands may necessitate
converting Unit 2B to combined cycle operation by connecting to an existing heat recovery steam
generator (HRSG) or installing a new HRSG for this unit. Although no new emissions would
result, the BACT determination must be revisited because of the substantial change to the original
basis of the BACT determination. The condition may not result in any new controls, only that the
BACT review process be properly followed. By including this condition, the Department intends
to clarify this potential situation and clearly notify the applicant of this obligation. The purpose is
to avoid confusion in order to streamline such a request for a modification. As you indicated, the
rule citation was inadvertently omitted. This condition is based upon the following rule:

Rule 62-212.400(6)(b), F.A.C.: “Phased Construction Projects - For phased construction
projects, the determination of BACT shall be reviewed and modified in accordance with
40 CFR 51.166(j)(4), adopted and incorporated by reference in Rule 62-204.800, F.A.C.”



Paul Carpione, Hardee Power Partners
Draft Permit No. PSD-FL-140(a)
Response to Requested Changes

Page 2

The Department is considering the following changes to this permit condition.

4, Simple Cvcle Operation Only: The combustion turbine shall operate only in simple cycle
mode. This requirement is based on the permittee’s request which formed the basis of the
NOx BACT determination and resulted in the emission standards specified in this permit.
Specifically, the NOx BACT determination eliminated several control alternatives based on
technical considerations and costs due to the elevated temperatures of the exhaust gas. Any
request to convert this unit to combined cycle operation by installing a new heat recovery
steam generator or connecting this unit to an existing heat recovery steam generator shall
require the permittee to perform a new, current NOx BACT analysis and the approval of the
Department through a permit modification. The results of this analysis may validate the
initial BACT determination or result in the submittal of a full PSD permit application, new
control equipment, and new emissions standards. [Rule 62-212.400(6)(b), F.A.C.]

Note that this condition only prevents simple cycle operation until a new BACT analysis is
performed and a corresponding permit modification is obtained. If the intent to operate this unit
only in simple cycle mode has changed, please modify your PSD permit application accordingly.

Section III, Permit Condition No. 10: The Department fully expects the combustion turbine to
operate at emissions levels below the permit limits. In fact, the permit limits contain a substantial
margin above the actual expected emissions. However, as control systems age, they may degrade
or require tuning to achieve optimal performance of the equipment. In addition, the poor
operation of a unit may result in increased pollutant emissions. The Department believes that it is
important properly maintain and operate the control equipment in accordance with the
manufacturer’s recommendations. The result will be reduced pollutant emissions and more
successful compliance with the permit limits. This condition will remain unchanged.

If you have any further comments or questions, please contact me at 850/414-7268.
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Eeasesal H ARDEE POWER
e -\ RTNERS

By Fax

September 13, 1999

Mr. Jeff Koerner, P.E.

Bureau of Air Regulation

New Source Review Section

Florida Department of Environmental Protection
Suite 4

111 South Magnolia Drive

Tallahassee, Florida 32301

Re: TECO Power Services, Hardee Power Station — Unit 2B
FDEP File No. PSD-FL-140(a);

Dear Mr. Koerner:

We have received and reviewed the materials that you forwarded concerning
the proposed Unit 2B addition at the Hardee Power Station. We appreciate the
opportunity to provide comments on the permit conditions for the project and
appreciate your willingness to share that material with us and to discuss our
concerns. With a few exceptions, we are in agreement with the proposed permit
documents and the specific conditions that relate to this project. We do have some
comments on several conditions that we hope the Department will be in a position
to address as their inclusion in the final permit will create significant problems for
the project. These comments are addressed below.

General and Administrative Requirements -- Paragraph No. 11 of this
section of the permit draft requires that a Title IV permit application for the project
be filed at least 24 months prior to the date on which the new unit begins serving an
electrical generator greater than 25 megawatts. We recognize that this
requirement is contained in the Department's rules, and in the Environmental
Protection Agency (EPA) regulations on this issue. For this project, however, the 24
month time frame is not applicable. Due to the shorter construction period for the
type of facility that we are proposing, and based on the schedule that we are
operating under presently, we would have to have submitted the Title IV permit
application in May of this year in order to comply with this condition. This, of

HARDEE POWER PARTNERS, LTD. (813) 228-1330
P. O. 80X 111 TAMPA, FL 33601-01 11 FAX (B813) 228-1308
AN EQUAL OPPORTUNITY COMPANY HTTP:/WWW. TECOPOWERSERVICES.COM
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course, would have been prior to the time that we submitted the permit application
that is presently under review.

We suggest that this condition be modified to reflect the construction
schedule and the operation schedule under which we are proceeding. It would be
reasonable to require that the Title IV permit application be submitted not later
than January 1, 2000.

Performance Restriction — Paragraph No. 4 under this section provides that
the permittee may request that the unit be operated in a combined cycle mode by
installing a heat recovery steam generator, but that such a request would require
modification of the permit, a full PSD permit application, and a new BACT review,
apparently without regard to whether the proposed change in the method of
operation would constitute a modification that would be subject to PSD review.
This particular condition does not contain any citations to the regulations that
would authorize its inclusion in the permit. We object to this condition and request
that it be removed completely from the permit. Although we have no current firm
plans for converting the facility into a combined cycle unit in the future, should the
determination be made to do so, the proposal would be subjected to the regulatory
analysis that 1s applicable and in place at the time. We see no need to prejudge the
operation or to impose requirements now that may not be authorized, based upon
the facts that are developed at the time any request to modify the facility is made.
If a change is proposed and it does not trigger PSD review, there would be no basis
for requiring the changed facility to undergo a new BACT analysis, as we
understand it. This condition, therefore, appears not to be authorize by applicable
regulations.

Emissions Controls — Paragraph No. 10 of this section contains a requirement
that the operator employ good operating practices for the facility and that the
system be tuned to optimize the reduction of certain pollutants and be maintained
and tuned to minimize pollutant emissions. We certainly intend to operate the
facility in a manner that ensures compliance with the emission limitations that are
contained in the permit at all times. However, we believe that inclusion of such
terms as "optimize" and "minimize" could lead to interpretational difficulties in the
future. These terms could be construed to require that the facility be operated at
levels below the emission limitations contained in the permit documents. We do not
believe that this is the intent of the Department, and we request that these terms
be deleted and that the condition be rewritten to refer to the emission limitations.
We certainly have no objection to a requirement that the system be operated in such
a manner as to ensure compliance with specified emission limitations contained in
the permit.
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Continuous Monitoring Requirements — Condition 38(d)(1) repeats the
requirement that an acid rain permit be applied for 24 months before the beginning
of commercial operation. As noted above, this time limit is not feasible based upon
the construction and operation schedule for this unit. We request that it be changed
to reflect the schedule for the project and further suggest that the application be
required to be submitted prior to January 1, 2000.

We appreciate the opportunity to provide these comments and look forward to
working with you to resolve these 1ssues. We will be in contact with you to discuss
the matter in more detail. In the meantime, if you have any questions, please give
me a call.

Sincerely,

(Bl § Gaupuiione

Paul Carpinone
Director, Environmental

Cc: L.N. Curtin (H&K)
T. Davis (ECT)
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Pl HARDEE POWER
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By Fax

September 13, 1999

Mr. Jeff Koerner, I.E.

Burcau of Air Regulation

New Source Review Section

Florida Department of Environmental Protection
Suite 4

111 South Magnolia Drive

Talla hassee, Florida 32301

Re: TECO Power Services, Hardec Power Station — Unit 2B
FDEP File No. PSD-FL-140(a);

Dear My. Koerner:

We have received and reviewed the materials that you forwarded concerning
the proposed Unit 2B addition at the Hardee Powoy Station. We appreciate. the
opportunity to provide comments on the permit conditions for the project and
appreciate your willingness to share that material with us and to discuss our
concerns. With a few exceptions, we are in agreement with the proposed permait
documents and the specific conditions that relate to this project. We do have some
comments on several conditions that we hope the Department will be in a position
to address as their inclusion in the final permit will ereate significant problems for
the project. These comments are addressed below.

Jeneral and Adminmistrative Requirements --  Paragraph No. 11 of this
section of the permit draft requires that a Title IV permit application for the project
he filed at least 24 months prior to the date on which the new umit hegins serving an
electrical gencrator greater than 26 megawatts.  We recognize that this
requirement is contamed in the Department's rules, and in tho Environmental
Protection Agency (EPA) regulations on this issue. For this project, however, the 24
month time frame 15 not applicable. Due to the shorter conslruction period for the
type of facility that we are proposing, and based on the schedule that we arc
operating under presently, we would have to have submitted the Title IV permit
application in May of this year in order to comply with this condition. This, of
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course, would have been prior to the time that we submitted the permit. application
that is presently under review.

We suggest that this condition be modified to refleci the construction
schedule and the operation schedule under which we are proceeding. Tt would be
reasonable to reguire that the Title [V permit appliciation be submitted not later
than January 1, 2000.

Porformance Restriction — Paragraph No. 4 under this section provides that
the permittce may request that the unit be operated in a combined cycle mode hy
installing a heat recovery steam generator, but that such a request would require
modification of the permit, a full PSD permit application, and a new BACT review,
apparently without regard to whether the proposed change in the method of
operation would constitute a modification that would he subject to PSD review.
This partuicular condition does not contain any atations to the repulations that
would nuthorize its inclusion in the permit. We abject to this condition and request
that it he removed completely from the permit. Although we have no current firm
plane for converting the facility into a combinod cycle unit in the future, should the
determination be made to do so, the proposal would be subjected to the regulatory
analysis that is applicable and 1 place at the time. We see no need to prejudge the
operation or to impnse requircments now that may not be authorized, based upon
the facts that are developed at the time any request to modify the faeility is made.
If a change is proposed and it does not trigger PSD veview, there would be no basis
for requiring the chanped facility to undergo a new BACT analysis, as we
understand it. This condition, therefore, appears not to be authorize hy applicable
regulations.

Emissions Controls — Parngraph No. 10 of this scction confains a requirement
that the operator employ good operating practices for the Facility and that the
system be tuned to optimize the redoction of certain pollutants and he maintained
and tuned to mimimize pollutant emissions. Wo certainly intend to operate the
facility in a manner Lhat enswres compliance with the emission hmitations that are
contained in the permit at all fimes. However, we believe that inclusion of such
terms as "optimize" and "minimize” could lead to mterpretational difficulties in the
future, These terms could be construed to require that the facility be operated at
levels below the emigsion limitations contained in the permit documents. Wo do not
believe that this 1s the intent of the Depuartment, and we request that these terms
be deleted and that the condition be rewritten to refer to the emigsion limitations.
We certainly have no objection to a requirement that the systein be operated in such
a manney as to ensure compliance with specified emission limitations contained in
the permit.
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Continuous Monitoring Requirements - Condition 38(d){(1) repeats the
requivement that an acid rain permit be applied for 24 montha hefore the beginning
of commercaial operation. As noted above, this time limit 18 not feasible based upon
the construction édnd opeération schedule for this unit.”"Wé' réquest that it be changed
to reflect the schedule [or the project and further suggest that the application he
required to be submitted prior to January 1, 2000,

We apprecate the opportumty to provide these comments and look torward to
working with you to resolve these issues. We will be 1 contact with you to discuss
the matter in more detail. In the meantime, if you have any questions, please give
me a call,

Sincerely,

(But. . bugutions

Paul Carpinone
Director, Environmental

Ce: L.N. Curtin (H&K)
T. Davis (ECT)
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Polutart - Project Potential

Emisslons

PSD Slanlﬂcum Emisisons
Rate

ey 100

(Flrsf 12 months)

188 100
(Aﬂer First 12 Months)
NOx 99
PMI10 : 50 15
502 44 40

voC 10 40
An alr quality impact anolysis
was conducted. Moximum
predicted Impacts due to pro-
posed emissions from the pro-
lect are less than the applico-
ble PSD Qass | and Class (I
signification Impact levels.
The Department will occept
written comments and re-
quests for a public hearing
{meeting) concerning the pro-
posed permit Issuance oction
for a period of 30 (thirty) days
from the date of publication of
‘Public Notice of Intent to issue
PSD Permit." Written com-
ments should be provided to
the Department's Bureau of
Air_Regulation at 2600 Blair
one ~Rood, . Mall " Statlon”
05, Tallahossee, FL
2400. Any written com~
ents filed shall be made
avallabte for public inspection.
i written comments received
resutt tn a significant change
In the preposed ogency oc-
ton, the Department shal re-
vise the proposed permit and
require, f applicable, another
Public Notice.
This PSD permitting action is
being coordinated with a cer-
fification under the Power
Plant Siting Act (Sectlons

403.501-519, F.S.). it a petition |
for an administrative hearing

on the Department’s Intent to

Issue is flled by a substantially

affected person, that hearing

shall be consclidated with the

certificotion hearing, es pro-

vided under Section 403.507(3).,
The Department will Issue the

permit with the attached con-

ditlons unless a timely peﬂtloni
for an. administrative hearing

Is filed pursuant to Sectlons

120.569 and 120.57 F.5,. before:
the deodline for filing o peﬂ--
tlon. The procedures for petl-|

tloning for o hearing are set!
forth befow. Mediation Is not!
available In this proceeding.

A person whose substantial,
interests are affected by the:
proposed permitting decision;
may petition for an adminis-

trative proceeding (hearing)

under Sections 120.56% aond

120.57 of the Florida Statutes.

The petition must contain the

Information set forth below

and must be filed (received) in

the Office of General Counsel

of the DOepartment at 3900

Commonwealth Boulevard,

Mall Station # 35 Tdliohas-

see, Florida. 32309-3000. Peti-

tons filed by the permit appli-

cont or any of the parties

listed below must be flled

within fourteen days of re-

celpt of this notlce of intent.

Petitions filed by any persons

other than those entitled fo

written notice under Section

120.50(3) of the Florida Stat-

utes must be flled within four-

teen days of publication of the

public notice or within four-

teen doys of receipt of this

notice of intent, whichever oc-

curs first, Under Section

120.80(3), however, any per-

son who asked the Depart-

ment for notice of agency ac- |

tlon may file a petition within |
fourteen days of recelpt of -

that notlce, regardiess of the !
date of publication. A petition-

er shall maoll o copy of the

petlition to the applicant at'the |
aoddress indicoted obove at

the time of flling. The fallure {
of any person to file o petition :

within the appropriate time *

perlod shall constitute a walv-

er of that person's right to

request an administrative de-

termination (hearing) under

Sectlons 120.569 and 120.57

F.S., or to intervene in this

proceeding and participate as

a party to It. Any subseauent

Intervention will be only at the

opprovdl of the presiding otfi-

cer upon the filing of a motion

in compllance with Rule 28-

104205 of the Florida Admin-

istrative Code.

A petition that disputes the
material facts on which the
Deparement's action is based
must contein the following In-
formation: (a) The name and
address of eoch agency af~
tected and each agency's file
or Identification number, It
known; (b) The name, ad-
dress, and felephone number
of the petitioner, the name,
oddress, and telephone num-
ber of the peti:‘oner's repre-

sentative, If ony, which shoﬂ
be the address tor service
purposes during the course of
the proceeding; and an explo-
nation of how the petitioner's !
substantial Interest will be of- |
fected by the ogency determi- 1
nation; (€) A statement of how
and when petitioner received
notice of the ogency action or
proposed actlon; (d) A state-
ment of all disputed issues of
material fact. If there are
none, the petition must so In-
dicate; {e) A concise state-
ment of the ultimate focts o
leged, as well as the rules oand
statutes which entihe the petl-
tioner to reflet; and (f) A de—
mand for reilet.

A petition that does not dls-
pute the materiat focts upon
which the Department's oc-
tion is based shall state that
no such facts are In dispute *
and otherwise shall contain

the some information as set

forth above, as required by *
Rule 28-106.301.

Because the administrative

hearing process Is designed to ¢
formulate final agency octlon,

the filing of a petition means

that the Department's final

action may be different from

the position taken by It in this

notice. Persons whose sub-
stantial Interests will be of-

fected by any such final deci- |

slon of the Department on the !
application have the right to

petition to become o party to |
the proceeding, In accordance |
with the requirements set

forth above.

A complete project file is

available for public inspection

during normol business hours,

8:00 a.m. to 5:00 p.m., Monday

through Friday, except legal

: holldays, at:

Dept. of Environmentct
Protection

Bureau of Air Regulation

111 S. Magnolla Drive, Sulte 4
Tallahassee, Florida 32301
Telephone: 850/488-0114

Fax: 850/922-6979

Dept. of Environmenta
Protection

South District Office

3804 Coconut Palm Drive .
Tampa; Florida 33619-8318
Telephone: (813) 744-6100

Fox: (813) 744-6084

TECO Power Services

702 North Franklin Street
Tampa, FL 33602

Telephone: 813/228-1311

Fox: 813/228-1360

The complete project file in-
cludes the Draft Permit, the
application, and the informo-
tion submitted by the respon-
sible otficial, exclusive of con-
fidential records under Sec
tion 403.111, F.S. Interested
persons may contact the New
Resource Review Sectlon ot
111 South Magnolio Drive,
Suite 4, Tallohassee, Florida
32301, or cuall 850/488-0114, for
odditional Information.
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Tampa, Hillsborough County, Florida SEP 09 1999 STATE 'OF FLORIDA

DEPARTMENT OF
ENVIRONMENTAL PROTEC:
TION

State of Florida } & 1 .
D! No. PSD-FL-140(A
County of Hillsborough } ss. BUREAU OF AIR REGULATION PPS No. PABS25 )
i TECO Power Services
Hordee Power Statlon Unit 2E
Hordee County

- N . allv f ; i 1 il The Department of Environ-
Before the undersigned authority personally appeared J. Rosenthal. who on oath says that she is Classified Billing mental Protection (Deaary.

Manager of The Tampa Tribune. a daily newspaper published at Tampa in Hillsborough County. Florida: that the mert) glves notice of ifs infent

RECEIVED
SEP 0 71399

N ) X issue a permit under the
attached copy of advertisement being a requirements for the Preven-
- ton of Significant Deterlioro-
'_;gE:(PSD) of Alr Quality tc
O Power Services. The
LEGAL NOTICE permilt is to install one Gener-
ol Eleciric Model No. PG7121
7EA dual-tuel simple cycle
H a . combustion turbine with elec-
in the matter of frical penerator set having o
inal power prodt N of
PUBLIC NOTICE OF INTENT 75 MW. The new unit will use
the existing intrastructure in-
duding oil storoge and sup-
port equilpment. Pursuant tc
CFRM 62-212.400, F.A.C. and 40
. cehed ; v H H 3 52.2), a Best Available
was published in said newspaper in the issues of g;mm Technology (BACT)
ermination was requirec
SEPTEMBER 4, 1999 for carbon monoxide (CO), ni-
frogen oxides (NOx), particu-
late matter (PM/PM10), suttur
dlolﬁde (soz).’ Dry low-NOx
. . . . i . . o N ech
Affiant further says that the said The Tampa Tribune is a newspaper published at Tampa in said Hillsborough Sn gecf,;ne%utsologor’xﬁolnr‘::?gl
D E . . . e i . i 1 i i gen oxide emissions when fir-
County, Florida. and that the said newspaper has heretofore been continuously published in said Hillsborough o A

i / as been entered as second class mail matter at the post office in Tampa. in said line natural gas. Water Injec-
County. Florida. each day and has been ent p p line natural gas. Water injec

Hillsborough County. Florida for a period of one year next preceding the first publication of the attached copy of nitrogen oxide emissions
X = - . . . . . . when firing low sulfur distil-
advertisement: and affiant further says that she has neither paid nor promised any person, this advertisement for late oil @5 @ backup fuel for up
to 876 hours per year. Com-

publication in the said newspaper. bustion design and dean fuels
will be used to minimize emis-
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acid mist; sulfur dioxide, and

-

%/MMM_/ sions af carbon monoxide,

¥ particulate matter, sulfuric

/ 7 volatlle organic compounds.

i . . The applicant’s name and od-

Sworn to and subscribed before me. this day gress are: Richard E. Ludwlg,

i resident and Authorlzed

. SEPTEMBER AD. 19 99 Representative, TECO Power

of L _— Services; 702 North Franklin
Street, Tampa, FL 33602,

Based on the permit applico-

tion and Department's BACT

Personally Known or Product Identification determination, the moximum
) —_— pollutant emissions from the

Type of Identification Produced combustion furbine (in fons
N per year) are summarized be-

low.
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rPéliutant ™™ Project Potential

Emissions
PSO Significant Emisisons
Rate
co 237 100

\ (Flrs1 12 months)
188 100

(Aﬂer First 12 Months)
NOx 199

PM10 50 15
502 44 40
voc 10 40

An dir quality impoct anatysis
was conducted. Maximum
predicted impacts due to pro-
posed emissions from the pro-
lect are less than the applica
ble PSD Class | and Closs It
signification Impact levels.
The Department will accept
written comments and re-
quests for a public hearing
(meeting) concerning the pro-
posed permit Issuance action
for a period ot 30 {thirty) days
from the date of publication of
‘Public Notice of Intent to issue
PSD Permit." Written com-
ments should be provided fo
;fhe Department's Bureau of
Air Reguiation at 2600 Blair
Stone Road, Mail Station
33505, Tallohassee, FL
) ‘32399-2400. Any written com-
‘ments flled shall be made

available for public inspection. |
It written comments received
result in a significont change |-

in the proposed ogency ac-

tion, the Department shall re- |
vise the proposed permit and |,
require, if applicoble, another |

: Public Notice,

This PSD permitting oction is
 being coordinated with a cer-
,titication under the Power

Plant Siting Act (Sections

' 403.501-519, F.S.). If a petition |

for an administrative hearing
on the Department's Intent to
tssue {s filed by a substantially
affected person, that hearing
shall be consolidated with the
certificotlon hearing, as pro-
vided under Section 403.507(3). i
The Department will issue the.
permit with the attached con-'
ditions unless a timely petition.
for an administrative hearing '
Is filed pursuant to Sections’
120.569 and 120.57 F.S,. before.
the deadline for fillng a peti-
tion. The procedures for peti-,
tioning for a hearing are set
forth betow. Mediation is not-
avallable In this proceeding.
A person whose substantial
Interests are affected by the
proposed permitting decislon:
may petition for an admints-
trative proceeding (hearing)
under Sectlons 120.569 and-
120.57 of the Florida Statutes,:
The petition must contain the
information set forth betow
and must be flled {received) in
the Office of General Counsel
of the Department at 3900
Commonwealth Boulevard,
Mall Station # 35, Tallohas-
« see, Florida. 32309-3000. Peti-
tions flled by the permit appli-
cant or ony of the partles
. listed below must be filed
within fourteen days of re-
celpt of this notice of intent.
Petitions filed by any persons
other than those entitled to
written notice under Section '

120.60(3) of the Florida Stat-'

utes must be filed within four-

teen days of publication of the '

public notice or within four-
teen doys of receipt of this
nofice of Intenf, whichever oc-

curs flrst. Under Section |

120.60(3), however, any per-
son who asked the Depart-
ment tor notice of agency ac-
tion may file a petition within
fourteen ‘days of recelpt of
that notice, regardless of the
date of publication. A petition-
er shall mall a copy of the
petition to the applicant at'the
address Indlcated cbove at
the time of filing. The fallure
of any person to file a petition

within the appropriote time
period shall constitute a waiv-

er of that person's right to |

regquest an administrative de-
termination (hearing) under
Sectlons 120.569 and 120,57
F.S, or to Intervene In this
proceeding and participate as .
a porty to t. Any subsequent *
intervention will be only at the
approval of the presiding offi-
icer upon the filing of a motion .
In compliance with Rule 28- |
106.205 of the Florida Admin-
Istrative Code. _

A" petition that dlsputes the '
materiat focts on which the |
‘Deparement’s action is based
|{must contaln the followling In-
'formation: (a) The name and
Jaddress of each agency af-!
fected and eoch agency's file |
or Identification number, if |
‘khown; (b) The name, ad-
‘dress, and felephone number '
iof the pefitioner, the name, |
i oddress, and telephone num- :
, ber of the peti*oner's repre-

sentative, If any, which shall
Jbe the address for service
purposes during the course of
the proceeding; and an expla-
nation ot how the petitioner's
substantial interest will be af-
fected by the agency determl-
nation; {c) A statement of how
and when petitioner recelved
notice of the agency action or
proposed action; {d) A stote-
ment ot all disputed issues of
materlal fact. it there are
none, the petition must so in-
dicate; (e) A conclse state-
ment of the ultimate facts al-
leged, as well as the rules and
, statutes which entihe the petl-
"tioner to reliet; and (1) A de-
mand for reliet. !
A petition that does not dis-
pute the material tacts upon
which the Deportment's ac-
tion Is based shall state that .
no such facts are in dispute !
and otherwlise shall contain .
the same information as set '
forth cbove, as required by
Rule 28-106.301.
Because the administrative
hearing process Is designed to
formulate final agency action,
the tiling of a petition means
that the Department's final
actlon may be different from
the position taken by |t in this
. notice, Persons whose sub-
stumlul interests will be af~
| fected by any such final decl-
slon of the Department on the
application have the right to
petition to become o party o
the proceeding, in accordance
with the requirements set
forth above.
A complete project file Is
available tor public Inspection
durlng normat business hours,
| 8:00 a.m. to 5:00 p.m., Monday
through Friday, except legal
holidays, at:
Dept. of Environmental !
Protection f
Bureau of Alr Regulation
111 5. Magnolla Drive, Suite 4,
Tallehossee, Florida 3230}
Telephone: 850/488-0114 i
Fax: 850/922-6979 !
Dept. of Environmental
Protection
South District Office
3804 Coconut Paim Drive .
Tampo, Florido 33619-8318
Telephone: {813) 744-6100
Fax: (813) 744-6084
| TECO Power Services
‘| 702 North Frankiin Street \
Tampa, FL 33602
| Telephone: 813/228-1311
| Fax: 813/228-1360
| The complete project file in-
| cludes the Draft Permit, the
opplication, and the Informa
tion submitted by the respon-
sible officiol, exclusive of con-
fidentlal records under Sec
| tion 403.111, F.S. Interested |
persons may contact the New |
Resource Review Sectlon at,
111 South Magnolia Drive,
;| Suite 4, Toliahassee, Florida
32301, or call 850/488-0114, for
additional Information.
4928 9/4/99,




Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
August 30, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. R. Douglas Neeley, Chief
Air, Radiation Technology Branch
US EPA Region IV

61 Forsyth Street

Atlanta, GA 30303

Re: PSD Review and Custom Fuel Monitoring Schedule
TECO Power Services’ Hardee Power Station Unit 2B
PSD-FL-140(A)/ PA89-25 '

Dear Mr. Neeley:

Enclosed is a copy of the Department’s draft permit to construct Unit 2B for the Hardee Power
Station in Hardee County, Florida. The Department’s Intent to Issue package was already mailed to Mr.
Gregg Worley of Region 4. This project consists of adding one General Electric Model No. PG7121
7EA dual-fuel simple cycle combustion turbine with electrical generator set having a nominal power
production of 75 MW. TECO Power Services identifies the new combustion turbine as “Unit 2B”. The
new unit will use the existing infrastructure including oil storage and support equipment. Dry low-NOx
(DLN) combustion technology will be used to control nitrogen oxide emissions when firing the prinary
fuel of pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when firing
low sulfur distillate oil as a backup fuel for up to 876 hours per year. Combustion design and clean fuels
will be used to minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur
dioxide, and volatile organic compounds.

The project is subject to the Florida’s Power Plant Siting procedure and will be a modification of
PPS certification No. PA89-25.

Please send your written comments on or approval of the applicant’s proposed custom fuel
monitoring schedule. The plan is based on the letter dated January 16, 1996 from Region V to Dayton
Power and Light. The Subpart GG limit on SO emissions is 150 ppmvd @ 15% O3 or a fuel sulfur

-limit of 0.8% sulfur. Neither of these limits could conceivably be violated by the use of pipeline quality

,hatural gas which has a maximum SO7 emission rate of 0.0006 1b/MMBtu (40 CFR 75 Appendix D
Section 2.3.1.4). The sulfur content of pipeline quality natural gas in Florida has been estimated at a
maximum of 0.003 % sulfur. Fuel oil will with a 0.05% sulfur content will be used. The requirements
have been incorporated into the enclosed draft permit as Specific Conditions 37 and 38 and read as
follows:

37. Fuel Records

(a) Natural Gas: The permittee shall demonstrate compliance with the fuel sulfur limit for
natural gas specified in this permit by maintaining records of the sulfur content of the
natural gas being supplied for each month of operation. Methods for determining the
sulfur content of the natural gas shall be ASTM methods D4084-82, D3246-81 or

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

Printed on recycled paper.
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(b)

equivalent methods. These methods shall be used to determine the sulfur content of the
natural gas fired in accordance with any EPA-approved custom fuel monitoring schedule
(see Alternate Monitoring Plan) or natural gas supplier data or the natural gas sulfur
content referenced in 40 CFR 75 Appendix D. The analysis may be performed by the
owner or operator, a service contractor retained by the owner or operator, the fuel
vendor, or any other qualified agency pursuant to 40 CFR 60.335(e). However, the
permittee is responsible for ensuring that the procedures in 40 CFR60.335 or 40 CFR75
are used to determine the fuel sulfur content for compliance with the 40 CFR 60.333 SOz
standard.

Low Sulfur Distillate Qil: For all bulk shipments of low sulfur distillate oil received at
this facility, the permittee shall obtain from the fuel vendor an analysis identifying the
sulfur content. Methods for determining the sulfur content of the distillate oil shall be
ASTM D129-91, D2622-94, or D4294-90 or equivalent methods. Records shall specify
the test method used and shall comply with the requirements of 40 CFR 60.335(d).

[Rules 62-4.070(3) and 62-4.160(15), F.A.C.]
38. Alternate Monitoring Plan: Subject to EPA approval, the following alternate monitoring may be

used to demonstrate compliance.

(a)

(b)

(©)

(d)

The NOx CEM data may be used in lieu of the monitoring system for water-to-fuel ratio
and the reporting of excess emissions in accordance with 40 CFR 60.334(c)(1), Subpart GG.
Subject to EPA approval, the calibration of the water-to-fuel ratio-monitoring device
required in 40 CFR 60.335(c)(2) will be replaced by the 40 CFR 75 certification tests of the
NOx CEMS.

The NOx CEM data shall be used in lieu of the requirement for reporting excess emissions
in accordance with 40 CFR 60.334(c)(1), Subpart GG.

When requested by the Department, the CEMS emission rates for NOx on this unit shall be
corrected to ISO conditions to demonstrate compliance with the NOx standard established
in 40 CFR 60.332.

A custom fuel monitoring schedule pursuant to 40 CFR 75 Appendix D for natural gas may
be used in lieu of the daily sampling requirements of 40 CFR 60.334 (b)(2) provided the
following conditions are met.

m The permittee shall apply for an Acid Rain permit within the deadlines specified
in 40 CFR 72.30. : : _ . :

2) The permittee shali submit a monitoring plan, certified by signature of the
Authorized Representative, that commits to using a primary fuel of pipeline
supplied natural gas containing no more than 2 grains of sulfur per 100 SCF of
gas pursuant to 40 CFR 75.11(d)(2);

3) Each unit shall be monitored for SO2 emissions using methods consistent with
the requirements of 40 CFR 75 and certified by the USEPA.

This custbm fuel-monitoring schedule will only be valid when pipeline natural gas is
used as a primary fuel. If the primary fuel for these units is changed to a higher sulfur
fuel, SO2 emissions must be accounted for as required pursuant to 40 CFR 75.11(d).
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[40 CFR 60, Subpart GG, Applicant Request] - ; .

Also, please comment on these conditions with respect to the use of the acid rain NOx CEMS for
demonstrating compliance as well as reporting excess emissions. Typically NOx emissions will be less
than 9 ppmvd @15% O3 (gas) which is less than one-tenth of the applicable Subpart GG limit based on
the efficiency of the unit. A CEMS requirement is stricter and more accurate than any Subpart GG
requirement for determining excess emissions.

The Department recommends your approval of the custom fuel monitoring schedules and these NOx
monitoring provisions. We also request your comments on the Intent to Issue. If you have any questions
on these matters please contact Jeff Koerner at 8§50/414-7268.

Sincerely,

v A. A. Linero, P.E., Administrator
‘New Source Review Section

AAL/jtk

Enclosures



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

August 30, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Richard E. Ludwig, President
TECO Power Services

702 North Franklin Street
Tampa, FL 33602

Re: DEP File No. PSD-FL-140(A)
Hardee Power Stat_ion, Unit 2B
75 MW Simple Cycle Combustion Turbine Project

Dear Mr. Ludwig:

Enclosed is one copy of the Draft PSD Permit, Technical Evaluation and Preliminary Determination,
and Draft BACT Determination, for the above referenced project to be located at the existing Hardee
Power Station approximately 3.5 miles north of State Road 62 on County Road 663 in Fort Green
Springs, Hardee County, Florida. The Department's Intent to Issue PSD Permit and the "PUBLIC
NOTICE OF INTENT TO ISSUE PSD PERMIT" are also included.

The "PUBLIC NOTICE OF INTENT TO ISSUE PSD PERMIT" must be published one time only as
soon as possible in a newspaper of general circulation in the area affected, pursuant to Chapter 50,
Florida Statutes. Proof of publication, i.e., newspaper affidavit, must be provided to the Department's
Bureau of Air Regulation office within 7 (seven) days of publication. Failure to publish the notice and
provide proof of publication within the allotted time may result in the denial of the permit.

Please submit any written comments you wish to have considered concerning the Department's
. proposed action to A. A. Linero, P.E., Administrator, New Source Review Section at the above letterhead
_address. If you have any questions, please call Mr. Jeff Koerner, P.E. at 850/414-7268.

Sincérely,

Bureau of Air Regulation
' CHF/AAL/jtk

Enclosures

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

Printed on recycled paper.



In the Matter of an
Application for Permit by:

TECO Power Services Permit No. PSD-FL-140(A)

702 North Franklin Street PPS No. PA89-25

Tampa, FL 33602 Facility ID No. 0490015

Authorized Representative: Facility: Hardee Power Station
Richard E. Ludwig, President Project: Addition of Unit 2B

INTENT TO ISSUE PSD PERMIT

The Department of Environmental Protection (Department) gives notice of its intent to issue a permit under
the requirements for the Prevention of Significant Deterioration of Air Quality (copy of Draft PSD Permit
attached) for the proposed project, detailed in the application specified above and the attached Technical
Evaluation and Preliminary Determination, for the reasons stated below,

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA dual-
fuel simple cycle combustion turbine with electrical generator set having a nominal power production of 75
MW. The new unit will use the existing infrastructure including oil storage and support equipment. Dry low-
NOx (DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary
fuel of pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when firing low
sulfur distillate oil as a backup fuel for up to 876 hours per year. Combustion design and clean fuels will be
used to minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and
volatile organic compounds. TECO Power Services identifies the new combustion turbine as “Unit 2B”.

The Department has permitting jurisdiction under the provisions of Chapter 403, Florida Statutes (F.S.),
and Florida Administrative Code (F.A.C.) Chapters 62-4, 62-210, and 62-212. The above actions are not
exempt from permitting procedures. The Department has determined that a permit under the provisions for the
Prevention of Significant Deterioration (PSD) of Air Quality is required for the proposed work.

The Department intends to issue this PSD permit based on the belief that reasonable assurances have been
provided by the applicant to indicate that operation of these emission units will not adversely impact air quality,
and the emission units will comply with all appropriate provisions of Chapters 62-4, 62-204, 62-210, 62-212,
62-296, and 62-297, F.A.C. and 40 CFR 52.21.

Pursuant to Section 403.815, F.S., and Rule 62-110.106(7)(a)1., F.A.C., you (the applicant) are required to
publish at your own expense the enclosed ""Public Notice of Intent to Issue PSD Permit." The notice shall be
published one time only in the legal advertisement section of a newspaper of general circulation in the area
affected. For the purpose of these rules, "publication in a newspaper of general circulation in the area affected" *
means publication in a newspaper meeting the requirements of Sections 50.011 and 50.031, F.S., in the county *
where the activity is to-take place. Where there is more than one newspaper of general circulation in the ]
county, the newspaper used must be one with significant circulation in the area that may be affected by the
permit. If you are uncertain that a newspaper meets these requirements, please contact the Department at the
address or telephone number listed below. The applicant shall provide proof of publication to the Department's
Bureau of Air Regulation, at 2600 Blair Stone Road, Mail Station #5505, Tallahassee, Florida 32399-2400
(Telephone: 850/488-0114; Fax 850/ 922-6979). The Department suggests that you publish the notice within
thirty days of receipt of this letter. You must provide proof of publication within seven days of publication,
pursuant to Rule 62-110.106(5), F.A.C. No permitting action for which published notice is required shall be
granted until proof of publication of notice is made by furnishing a uniform affidavit in substantially the form
prescribed in section 50.051, F.S. to the office of the Department issuing the permit or other authorization.
Failure to publish the notice and provide proof of publication may result in the denial of the permit pursuant to
Rules 62-110.106(9) & (11), F.A.C.



DEP File No. PSD-FL-140(A) / PA89-25
Hardee Power Station (Unit 2B)
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The Department will issue the final permit with the attached conditions unless a response received in
accordance with the following procedures results in a different decision or significant change of terms or
conditions.

The Department will accept written comments and requests for a public hearing (meeting) concerning the
proposed permit issuance action for a period of 30 (thirty) days from the date of publication of "Public Notice
of Intent to Issue PSD Permit." Written comments and requests for a public meeting should be provided to the
Department's Bureau of Air Regulation at 2600 Blair Stone Road, Mail Station #5505, Tallahassee, FL 32399-
2400. Any written comments filed shall be made available for public inspection. If written comments received
result in a significant change in the proposed agency action, the Department shall revise the proposed permit
and require, if applicable, another Public Notice.

This PSD permitting action is being coordinated with a certification under the Power Plant Siting Act
(Sections 403.501-519, F.S.). If a petition for an administrative hearing on the Department’s Intent to Issue is
filed by a substantially affected person, that hearing shall be consolidated with any certification hearing held
pursuant to Section 403.507.

The Department will issue the permit with the attached conditions unless a timely petition for an
administrative hearing is filed pursuant to sections 120.569 and 120.57 F.S., before the deadline for filing a
petition. The procedures for petitioning for a hearing are set forth below. Mediation is not available in this
proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition for an
administrative proceeding (hearing) under sections 120.569 and 120.57 of the Florida Statutes. The petition
must contain the information set forth below and must be filed (received) in the Office of General Counsel of
the Department at 3900 Commonwealth Boulevard, Mail Station # 35, Tallahassee, Florida, 32399-3000.
Petitions filed by the permit applicant or any of the parties listed below must be filed within fourteen days of
receipt of this notice of intent. Petitions filed by any persons other than those entitled to written notice under
section 120.60(3) of the Florida Statutes must be filed within fourteen days of publication of the public notice
or within fourteen days of receipt of this notice of intent, whichever occurs first. Under section 120.60(3),
however, any person who asked the Department for notice of agency action may file a petition within fourteen
days of receipt of that notice, regardless of the date of publication. A petitioner shall mail a copy of the petition
to the applicant at the address indicated above at the time of filing. The failure of any person to file a petition
within the appropriate time period shall constitute a waiver of that person’s right to request an administrative
determination (hearing) under sections 120.569 and 120.57 F.S., or to intervene in this proceeding and
participate as a party to it. Any subsequent intervention will be only at the approval of the presiding officer
upon the filing of a motion in compliance with Rule 28-106.205 of the Florida Administrative Code.

A petition that disputes the material facts on which the Department’s action is based must contain the
foflowing information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the name,
address, and telephone number of the petitioner’s representative, if any, which shall be the address for service
purposes during the course of the proceeding; and an explanation of how the petitioner’s substantial interests
will be affected by the agency determination; (c) A statement of how and when petitioner received notice of
the agency action or proposed action; (d) A statement of all disputed issues of material fact. If there are none,
the petition must so indicate; (e) A concise statement of the ultimate facts alleged, as well as the rules and
statutes which entitle the petitioner to relief; and (f) A demand for relief.

A petition that does not dispute the material facts upon which the Department’s action is based shall state
that no such facts are in dispute and otherwise shall contain the same information as set forth above, as required
by Rule 28-106.301

Because the administrative hearing process is designed to formulate final agency action, the filing of a
petition means that the Department’s final action may be different from the position taken by it in this notice.
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Persons whose substantial interests will be affected by any such final decision of the Department on the
application have the right to petition to become a party to the proceeding, in accordance with the requirements
set forth above.

In addition to the above, a person subject to regulation has a right to apply for a variance from or waiver of
the requirements of particular rules, on certain conditions, under Section 120.542 F.S. The relief provided by
this state statute applies only to state rules, not statutes, and not to any federal regulatory requirements.
Applying for a variance or waiver does not substitute or extend the time for filing a petition for an
administrative hearing or exercising any other right that a person may have in relation to the action proposed in
this notice of intent.

The application for a variance or waiver is made by filing a petition with the Office of General Counsel of
the Department, 3900 Commonwealth Boulevard, Mail Station #35, Tallahassee, Florida 32399-3000. The
petition must specify the following information: (a) The name, address, and telephone number of the
petitioner; (b) The name, address, and telephone number of the attorney or qualified representative of the
petitioner, if any; (c) Each rule or portion of a rule from which a variance or waiver is requested; (d) The
citation to the statute underlying (implemented by) the rule identified in (c) above; (¢) The type of action
requested; (f) The specific facts that would justify a variance or waiver for the petitioner; (g) The reason why
the variance or waiver would serve the purposes of the underlying statute (implemented by the rule); and (h) A
statement whether the variance or waiver is permanent or temporary and, if temporary, a statement of the dates
showing the duration of the variance or waiver requested.

The Department will grant a variance or waiver when the petition demonstrates both that the application of
the rule would create a substantial hardship or violate principles of fairness, as each of those terms is defined in
Section 120.542(2) F.S., and that the purpose of the underlying statute will be or has been achieved by other
means by the petitioner.

Persons subject to regulation pursuant to any federally delegated or approved air program should be aware
that Florida is specifically not authorized to issue variances or waivers from any requirements of any such
federally delegated or approved program. The requirements of the program remain fully enforceable by the
Administrator of the EPA and by any person under the Clean Air Act unless and until the Administrator
separately approves any variance or waiver in accordance with the procedures of the federal program.

AT

Executed in Tallahassee, Florida.

N

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

The undersigned duly designated deputy agency clerk hereby certifies that the Intent to Issue PSD Permit, the
Public Notice, Technical Evaluation and Preliminary Determination, Draft BACT Determination, and the Draft
Permit were sent by certified mail (*) and copies were mailed by U.S. Mail before the close of business on

£ -3 ~99G to the person(s) listed:

cc: Mr. Richard E. Ludwig, President, TECO*
Mr. Paul L. Carpinone, TECO
Mr. Thomas W. Davis, ECT
Mr. Buck Oven, DEP Power Plant Siting Office
Mr. Gregg Worley, EPA Region 4
Mr. John Bunyak, NPS
Mr. Bill Thomas, DEP SW District Office

Clerk Stamp

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

FHoo o g.30-99

(Clerk) (Date)
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PUBLIC NOTICE OF INTENT TO ISSUE PSD PERMIT
STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DEP File No. PSD-FL-140(A)
PPS No. PA89-25
TECO Power Services

Hardee Power Station — Unit 2B

Hardee County

The Department of Environmental Protection (Department) gives notice of its intent to issue a permit under the
requirements for the Prevention of Significant Deterioration (PSD) of Air Quality to TECO Power Services. The
permit is to install one General Electric Model No. PG7121 7EA dual-fuel simple cycle combustion turbine with
electrical generator set having a nominal power production of 75 MW. The new unit will use the existing
infrastructure including oil storage and support equipment. Pursuant to Rule 62-212.400, F.A.C. and 40 CFR 52.21, a
Best Available Control Technology (BACT) determination was required for carbon monoxide (CO), nitrogen oxides
(NOx), particulate matter (PM/PM10), sulfur dioxide (SO2). Dry low-NOx (DLN) combustion technology will be
used to control nitrogen oxide emissions when firing the primary fuel of pipeline natural gas. ‘Water injection will be
used to control nitrogen oxide emissions when firing low sulfur distillate oil as a backup fuel for up to 876 hours per
year. Combustion design and clean fuels will be used to minimize emissions of carbon monoxide, particulate matter,
sulfuric acid mist, sulfur dioxide, and volatile organic compounds. The applicant’s name and address are: Richard
E. Ludwig, President and Authorized Representative; TECO Power Services; 702 North Franklin Street, Tampa, FL
33602.

Based on the permit application and Department’s BACT determination, the maximum pollutant emissions from
the combustion turbine (in tons per year) are summarized below.

Project Potential PSD Significant

Pollutant Emissions Emissions Rate
CcO 237 100
(First 12 months)
CcO 188 100
(After First 12 Months)
NOx 199 40
PMio 50 15
SO2 44 40
VOC ' 10 v 40

An air quality impact analysis was conducted. Maximum predicted impacts due to proposed emissions from the
project are less than the applicable PSD Class I and Class II significant impact levels.

The Department will accept written comments and requests for a public hearing (meeting) concerning the
proposed permit issuance action for a period of 30 (thirty) days from the date of publication of "Public Notice of
Intent to lssue PSD Permit." Written comments should be provided to the Department's Bureau of Air Regulation at
2600 Blair Stone Road, Mail Station #5505, Tallahassee, FL 32399-2400. Any written comments filed shall be made
available for public inspection. If written comments received result in a significant change in the proposed agency
action, the Department shall revise the proposed permit and require, if applicable, another Public Notice.

This PSD permitting action is being coordinated with a certification under the Power Plant Siting Act (Sections
403.501-519, F.S.). If a petition for an administrative hearing on the Department’s Intent to Issue is filed by a
substantially affected person, that hearing shall be consolidated with the certification hearing, as provided under

Section 403.507(3).
NOTICE 70 BE PUBLISHED
IN THE NEWSPAPER



The Department will issue the permit with the attached conditions unless a timely petition for an administrative
hearing is filed pursuant to Sections 120.569 and 120.57 F.S., before the deadline for filing a petition. The
procedures for petitioning for a hearing are set forth below. Mediation is not available in this proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition for an
administrative proceeding (hearing) under Sections 120.569 and 120.57 of the Florida Statutes. The petition must
contain the information set forth below and must be filed (received) in the Office of General Counsel of the
Department at 3900 Commonwealth Boulevard, Mail Station # 35, Tallahassee, Florida, 32399-3000. Petitions filed
by the permit applicant or any of the parties listed below must be filed within fourteen days of receipt of this notice of
intent. Petitions filed by any persons other than those entitled to written notice under Section 120.60(3) of the Florida
Statutes must be filed within fourteen days of publication of the public notice or within fourteen days of receipt of this
notice of intent, whichever occurs first. Under Section 120.60(3), however, any person who asked the Department for
notice of agency action may file a petition within fourteen days of receipt of that notice, regardless of the date of
publication. A petitioner shall mail a copy of the petition to the applicant at the address indicated above at the time of
filing. The failure of any person to file a petition within the appropriate time period shall constitute a waiver of that
person’s right to request an administrative determination (hearing) under Sections 120.569 and 120.57 F.S., or to
intervene in this proceeding and participate as a party to it. Any subsequent intervention will be only at the approval
of the presiding officer upon the filing of a motion in compliance with Rule 28-106.205 of the Florida Administrative
Code.

A petition that disputes the material facts on which the Department’s action is based must contain the following
information: (a) The name and address of each agency affected and each agency’s file or identification number, if
known; (b) The name, address, and telephone number of the petitioner, the name, address, and telephone number of
the petitioner’s representative, if any, which shall be the address for service purposes during the course of the
proceeding; and an explanation of how the petitioner’s substantial interests will be affected by the agency
determination; (c) A statement of how and when petitioner received notice of the agency action or proposed action;
(d) A statement of all disputed issues of material fact. If there are none, the petition must so indicate; (¢) A concise
statement of the ultimate facts alleged, as well as the rules and statutes which entitle the petitioner to relief; and (f)
A demand for relief.

A petition that does not dispute the material facts upon which the Department’s action is based shall state that no
such facts are in dispute and otherwise shall contain the same information as set forth above, as required by Rule 28-
106.301.

Because the administrative hearing process is designed to formulate final agency action, the filing of a petition
means that the Department’s final action may be different from the position taken by it in this notice. Persons whose
substantial interests will be affected by any such final decision of the Department on the application have the right to
petition to become a party to the proceeding, in accordance with the requirements set forth above.

A complete project file is available for public inspection during normal business hours, 8:00 a.m. to 5:00 p.m.,
Monday through Friday, except lega! holidays, at:

Dept. of Environmental Protection Dept. of Environmental Protection TECO Power Services
Bureau of Air Regulation South District Office 702 North Franklin Street
111 S. Magnolia Drive, Suite4 3804 Coconut Palm Drive Tampa, FL 33602
Tallahassee, Florida 32301 Tampa, Florida 33619-8318 :
Telephone: 850/4§8-0114 Telephone: (813) 744-6100 Telephone: 813/228-1311
Fax: 850/922-6979 Fax: (813) 744-6084 Fax: 813/228-1360

The complete project file includes the Draft Permit, the application, and the information submitted by the responsible
official, exclusive of confidential records under Section 403.111, F.S. Interested persons may contact the New
Resource Review Section at 111 South Magnolia Drive, Suite 4, Tallahassee, Florida 32301, or call 850/488-0114, for
additional information.

NOTICE TO BE PUBLISHED
iN THE NEWSPAPER
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

1.0 APPLICATION INFORMATION

1.1

1.2

Applicant Name and Address

TECO Power Services
702 North Franklin Street
Tampa, FL. 33602

Authorized Representative:
Richard E. Ludwig, President

Reviewing and Processing Schedule

06/18/99: The Department received a PSD application prepared by the applicant’s consultant,
Environmental Consulting & Technology (ECT).

07/15/99: The Department requested additional information.

07/23/99: The Department received additional information from the applicant.

08/19/99: The Department received additional information from the applicant modifying the

proposed standards for CO emissions; application deemed complete.

2.0 EXISTING FACILITY INFORMATION

2.1 Existing Facility Description
The Hardee Power Station is an existing electric power generating plant with a nominal capacity of 295
MW. The plant presently consists of a combined-cycle -unit, a simple cycle unit, fuel oil storage, and
ancillary support equipment. The existing combined-cycle unit includes two General Electric Model
7EA combustion turbines with electrical generators, two unfired heat recovery steam generators
(HRSG), and a common steam turbine. The existing simple-cycle unit is also a General Electric Model
7EA combustion turbine with electrical generator. Each combustion turbine is fired primarily with
natural gas. Low sulfur distillate oil is fired as a backup fuel.
2.2 Facility Location
The project will be located at the existing Hardee Power Station approximately 3.5 miles north of State
Road 62 on County Road 663 in Fort Green Springs, Hardee County, Florida. The UTM coordinates
are Zone 17, 404.8 km E, 3057.4 km N and the map coordinates are Latitude 27° 38” 20”, Longitude
81° 58 29”.
23 Standard Industrial Classification Codes (SIC)
Industry Group No. 49 Electric, Gas, and Sanitar:* Services
Industry No. 4911 Electric Services
24 Regulatory Categories
Power Plant Siting: The facility is subject to certain requirements of Chapter 403, Part I1, F.S. and
Chapter 62-17, F.A.C., Electric Power Plant and Transmission Line Siting, including the Conditions of
Site Certification No. PA89-25.
Title IV - Acid Rain: The facility operates emissions units subject to several applicable provisions of
Title IV of the Clean Air Act which defines the Acid Rain program.
Title V — Major Source: The facility is classified as a “major” source of air pollution with respect to
Title V of the Clean Air Act because emissions of at least one regulated air pollutant, such as carbcn
TECO — Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

monoxide {(CO), nitrogen oxides (NOx), panicu.late matter (PM/PM10), sulfur dioxide (SOz), or volatile
organic compounds (VOC) exceeds 100 tons per year (TPY).

PSD Major Source: This facility belongs to an industry listed in the 28 Major Facility Categories of
Table 212.400-1, F.A.C. Because emissions of at least one criteria pollutant are greater than 100 TPY,
the facility is also a “major facility” with respect to the Prevention of Significant Deterioration (PSD) of
Air Quality program. Pursuant to Rule 62-212.400, F.A.C., each modification to a PSD major source
requires a PSD review and determination of the Best Available Control Technology (BACT) if the
resulting emissions increases are greater than the Significant Emissions Rates specified in Table 62-
212.400-2, F.A.C.

NSPS Sources: The existing facility includes new stationary combustion turbines which are subject to
regulation under the federal New Source Performance Standards in 40 CFR 60, Subpart GG, and
adopted by reference in Rule 62-204.800, F.A.C.

3.0 PROPOSED PROJECT

3.1

32

Project Description

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA
dual-fuel simple cycle combustion turbine with electrical generator set having a nominal power
production of 75 MW. TECO Power Services identifies the new combustion turbine as “Unit 2B”. The
new unit will use the existing infrastructure including oil storage and support equipment. Dry low-NOx
(DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary
fuel of pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when
firing low sulfur distillate oil as a backup fuel for up to 876 hours per year. Combustion design and
clean fuels will be used to minimize emissions of carbon monoxide, particulate matter, sulfuric acid
mist, sulfur dioxide, and volatile organic compounds. Exhaust gases from the combustion turbine will
exit an 85 feet high rectangular stack (9 feet by 19 feet) at approximately 1000°F with a volumetric flow
rate of 1,465,518 acfm. These parameters are based on firing natural gas at 100% of base load, cooling
the-turbine inlet air to 59°F, and ambient conditions of 60% relative humidity and 14.7 psi.

Project Emissions

Table 3.2 This table summarizes potential emissions increases and the resulting PSD applicability.

Pollutant

Project Potential
Emissions
(Tons Per Year)"

Significant
Emissions Rate
(Tons Per Year)

Significant?
(Table 212.400-2)

Subject
To BACT?

CO

2377188

100

Yes

Yes

NOx

199°

40

Yes

Yes

Pb

0.03"

0.60

PM/PM10

50°

15

SAM

Sb

7

SO2

44°

40

VOC

10°

40

- Based on 25 (20) ppmvd for gas (876 hours of oil) firing the first year of operation / 20 ppmvd for
gas or oil firing thereafter.

- Based on worst case of 7884 hours per year of gas firing and 876 hours per year of oil firing and GE
data. Assumes all particulate matter is PM10.

TECO — Hardee Power Station
74 MW Combustion Turbine (Unit 2B)

DEP File No. PSD -FL-140(A)
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

©- The project is not a major source of hazardous air pollutants (HAPs) and is not subject to any

specific industry or HAP control requirements pursuant to Section 112 of the Clean Air Act.

Therefore, the proposed combustion turbine project is subject to PSD review and a Best Available
Control Technology (BACT) determination for CO, NOx, PMi¢, and SO2.

4.0 RULE APPLICABILITY

4.1

42

PSD Review

As previously discussed, the existing facility is considered a PSD major source and is located in Hardee
County, an area that is currently in attainment, or designated as unclassifiable, for all air pollutants
subject to a National Ambient Air Quality Standard (AAQS). In addition, the proposed project will emit
pollutants exceeding the Significant Emission Rates defined in Table 212.400-1, F.A.C. Therefore,
the project is subject to a review for the Prevention of Significant Deterioration of Air Quality
accordance with Rule 62-212.400, F.A.C.

The PSD review consists of two parts. The first part requires the Department to establish the Best
Available Control Technology (BACT) for each significant pollutant (CO, NOx, PMio, and SO2). The
second part requires an Air Quality Analysis consisting of: an air dispersion modeling analysis to
estimate the resulting ambient air pollutant concentrations; a comparison of modeled concentrations
from the project with National Ambient Air Quality Standards and PSD Increments; an analysis of the
air quality impacts from proposed project upon soils, vegetation, wildlife, and visibility; and an
evaluation of the air quality impacts resulting from associated commercial, residential, and industrial
growth related to the proposed project.

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida
Statutes (F.S.). The Florida Statutes authorize the Department of Environmental Protection to establish
rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.). This
project is subject to the following state rules and regulations of the Florida Administrative Code.

Chapter 62-4 Permitting Requirements
Chapter 62-17  Electrical Power Siting Provisions

Chapter 62-204 Ambient Air Quality Protection and Standards, PSD Increments, and Federal
Regulations Adopted by Reference

Chapter 62-210 Required Permits, Public Notice and Comments, Reports, Stack Height Policy,
Circumvention, Excess Emissions, Forims and Instructions,

Chapter 62-212  Preconstruction Review, PSD Requirements, and BACT Determinations
Chapter 62-213  Operation Permits for Major Sources of Air Pollution |
Chapter 62-214  Acid Rain Program Requirements

Chapter 62-296 Emission Limiting Standards

Chapter 62-297 Test Requirements, Test Methods, Supplementary Test Procedures, Capture
Efficiency Test Procedures, Continuous Emissions Monitoring Specifications, and
Alternate Sampling Procedures

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

4.3 Federal Regulations

This project is also subject to the applicable federal provisions regarding air quality as established by the
EPA in the Code of Federal Regulations (CFR) and summarized below.

40 CFR 52.21  Prevention of Significant Deterioration
40 CFR 60 NSPS Subpart GG — Stationary Gas Turbines
40 CFR 60 Subpart A, General Provisions for NSPS Sources
40 CFR 72 Acid Rain Permits
40 CFR 73 Allowances
40 CFR 75 Monitoring
40 CFR 77 Acid Rain Program - Excess Emissions

5.0 SUMMARY OF BACT DETERMINATION

The Department has determined that a combination of control technologies for the firing of different fuels
represents BACT for this project. Dry low-NOx (DLN) combustion technology will be used to control nitrogen
oxide emissions when firing the primary fuel of pipeline natural gas. Water injection will be used to control
nitrogen oxide emissions when firing low sulfur distillate oil as a backup fuel for up maximum of 876 hours in
any consecutive 12 months. Combustion design and clean fuels will be used to minimize emissions of carbon
monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and volatile organic compounds. A detailed
analysis of the BACT Determination is presented in Appendix BD of the Draft Permit included with the
Department’s Intent to Issue Permit. The following table summarizes the resulting emissions standards.

Table S-A. Summary of Emissions Standards

EU-004: GE Model 7EA Combustion Turbine
Pollutant Controls® Emission Standard
CO Gas Firing W/DLN, First 12 Months After Initial Startup 25.0 ppmvd @ 15% oxygen
54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial Startup | 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
Oil Firing W/Wet Injection 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
NOx Gas Firing W/DLN 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour
Oil Firing W/Wet Injection 42.0 ppmvd @ 15% oxygen
167.0 pounds per hour
PM/PM10 | Fuel Sulfur Specifications and Combustion Design . Visible emissions < 10% opacity
SAM?%SO2 | Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Specification 0.05% sulfur by weight
vOC* Gas Firing W/Combustion Design 2.0 ppmvd as methane
2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane
5.0 pounds per hour

These standards or the equivalents and the emissions rates in terms of pounds per hour are included in the
specific conditions of the draft permit. Note: The standards for SAM, and VOC are not BACT standards, but
limits to ensure pollutant emissions remain below the corresponding significant emissions rates.

_... TECO - Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

6.0 AIR QUALITY ANALYSIS

6.1

6.2

Introduction

The proposed project will increase emissions of four pollutants at levels in excess of PSD significant
amounts: PM,,, CO, NOx, and SO2. PMio, SO2, and NOx are criteria pollutants and have national and
state ambient air quality standards (AAQS), PSD increments, and significant impact levels defined for
them. CO is a criteria pollutant and has only AAQS and significant impact levels defined for it.

The applicant’s initial PM,,, CO, NOx and SO, air quality impact analyses for this project predicted no
significant impacts; therefore, further applicable AAQS and PSD increment impact analyses for these
pollutants were not required. Based on the preceding discussion the air quality analyses required by the
PSD regulations for this project are the following:

e Assignificant impact analysis for PM,o, CO, SO,, and NOy;

e An analysis of impacts on soils, vegetation, visibility, and of growth-related air quality modeling
impacts.

Based on these required analyses, the Department has reasonable assurance that the proposed project, as
described in this report and subject to the conditions of approval proposed herein, will not cause or
significantly contribute to a violation of any AAQS or PSD increment. However, the following EPA-
directed stack height language is included: "In approving this permit, the Department has determined
that the application complies with the applicable provisions of the stack height regulations as revised by
EPA on July 8, 1985 (50 FR 27892). Portions of the regulations have been remanded by a panel of the
U.S. Court of Appeals for the D.C. Circuit in NRDC v. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).
Consequently, this permit may be subject to modification if and when EPA revises the regulation in
response to the court decision. This may result in revised emission limitations or may affect other
actions taken by the source owners or operators.” A more detailed discussion of the required analyses
follows. '

Models and Meteorological Data Used in the Significant Impact Analysis

The EPA-approved SCREENS3 (screening model) and Industrial Source Complex Short-Term (ISCST3)
dispersion models were used to evaluate the pollutant emissions from the proposed project. These
models determine ground-level concentrations of inert gases or small particles emitted into the
atmosphere by point, area, and volume sources. They incorporate elements for plume rise, transport by
the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition. The
ISCST3 model allows for the separation of sources, building wake downwash, and various other input
and output features. A series of specific model features, recommended by the EPA, are referred to as
the regulatory options. The applicant used the EPA recommended regulatory options. Direction-
specific downwash parameters were used for all sources for which downwash was considered. The
stacks associated with this project all satisfy the good engineering practice (GEP) stack height criteria.

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of hourly surface
weather observations and twice-daily upper air soundings from the National Weather Service (NWS)
stations at St. Petersburg/Clearwater, Florida (surface data) and Ruskin, Florida (upper air data). The 5-
year period of meteorological data was from 1992 through 1996. These NWS stations were selected for
use in the study because they are the closest primary weather stations to the study area and are most
representative of the project site. The surface observations included wind direction, wind speed,
temperature, cloud cover, and cloud ceiling.

For determining the project’s significant impact area in the vicinity of the facility and if there are
significant impacts from the project on any PSD Class 1 area, the highest predicted short-term

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility [.D. No. 049-0015
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

6.3

concentrations and highest predicted annual averages were compared to their respective significant
impact levels.

Significant Impact Analysis

Initially, the applicant conducts modeling using only the proposed project's emissions at worst load
conditions. In order to determine worst-case load conditions the SCREEN3 model was used to evaluate
dispersion of emissions from the combined cycle facility for three loads (50%, 75%, and 100%) and
three seasonal operating conditions (summer, winter, and average). Once the worst-case loads are
identified, the applicant utilizes the ISCST3 model to evaluate impacts at these loads, and compares the
results to the significant impact levels. If this modeling at worst-case load conditions shows significant
impacts, additional multi-facility modeling is required to determine the project’s impacts on the existing
air quality and any applicable AAQS and PSD increments.

Receptors were placed along the fence line of the facility, which is located in a PSD Class Il area, at 100-
meter intervals. They were also placed in the Chassahowitzka National Wilderness Area (CNWA),
which is the closest PSD Class I area. CNWA is located approximately 130 km northwest of the project.
The receptor grid for predicting maximum concentrations in the vicinity of the project was a Cartesian
receptor grid that contained near field, mid field, and far field receptors with dimensions centered on the
simple-cycle facility stack. The inner portion of the grid had receptors at 100 m spacing out to 3,000 m.
A 250-m spacing was used out to 5,000 m; and a 500-m spacing was used out to 15,000 m. For
predicting impacts at the CNWA, thirteen discrete receptors along the border of the PSD Class I area
were used. For each pollutant subject to PSD and also subject to PSD increment and/or AAQS analyses,
this modeling compares maximum predicted impacts due to the project with PSD significant impact
levels to determine whether significant impacts due to the project are predicted in the vicinity of the
facility or in the CNWA.. The tables below show the results of this modeling. :

MAXIMUM PROJECT AIR QUALITY IMPACTS FOR COMPARISON TO THE PSD CLASS 11
SIGNIFICANT IMPACT LEVELS IN THE VICINITY OF THE FACILITY

Averaging Max Predicted Significant o
Pollutant Time Impac‘gt Impact L3evel Significant
(ug/m”) (ug/m”) Impact?
PMyg Annual 0.002 ] NO
24-hour 0.07 5 NO
CcO 8-hour 0.65 500 NO
1-hour 5.23 2000 NO
NO, Annual 0.011 1 NO
SO, Annual 0.003 1 NO
24-hour 0.23 5 NO
3-hour 1.74 25 NO

TECO — Hardee Power Station
74 MW Combustion Turbine (Unit 2B)
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

MAXIMUM PROJECT AIR QUALITY IMPACTS FOR COMPARISON TO THE PSD CLASS I

SIGNIFICANT IMPACT LEVELS (CNWA)

Max. Predicted Proposed EPA
Pollutant Averaging Impact at ClassI | Significant Impact Significant
Time Area Level Impact?
(ug/m’) (ug/m’)
PMyq Annual 0.0003 0.2 NO
24-hour 0.009 0.3 NO
NO, Annual 0.003 0.1 NO
SO, Annual 0.0005 0.1 NO
24-hour 0.03 0.2 NO
3-hour 0.2 1 NO

The results of the significant impact modeling show that there are no significant impacts predicted from
emissions from this project; therefore, no further modeling was required.

6.4.4 Impacts Analysis
Impacts On Soils, Vegetation, And Wildlife

Very low emissions are expected from this natural gas-fired combustion turbine in comparison with
conventional power plant generating equal power. Emissions of acid rain and ozone precursors will be
very low. The maximum ground-level concentrations predicted to occur for PM,y, CO, NOx, SO, and
sulfuric acid mist as a result of the proposed project, including background concentrations and all other
nearby sources, will be less than the respective ambient air quality standards (AAQS). The project
impacts are less than the significant impact levels, which in-turn, are less than the applicable allowable
increments for each pollutant. Because the AAQS are designed to protect both the public health and
welfare and the project impacts are less than significant, it is reasonable to assume the impacts on soils,
vegetation, and wildlife will be minimal or insignificant.

Impact On Visibility

Natural gas and low sulfur distillate fuel oil are clean fuels and produce little ash. This will minimize
smoke formation. The low NOx and SO, emissions will also minimize plume opacity. Because no add-
on control equipment and no reagents are required, there will be no steam plume or tendency to form
ammoniated particulate species. A regional haze analysis was performed which shows that the proposed
project will not resuit in adverse impacts on visibility in the nearest PSD Class I area.

Growth-Related Air Quality Impacts

There will be short-term increases in the labor force to construct the project. These temporary increases
will not result in significant commercial and residential growth in the vicinity of the project. Operation
of the additional unit will require 2 more permanent employees, which will cause no significant impact
on the local area.

7.0 CONCLUSION

The Public Service Commission has determined that a number of power projects will be needed over the next
few years to meet the rising electrical power needs throughout the State of Florida. This project is a response to
predicted statewide and regional growth. The proposed project has a small overall physical “footprint,” low

DEP File No. PSD -FL-140(A)
Facility 1.D. No. 049-0015
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

water requirements, and among the lowest air emissions per unit of electric power generated compared to
similar projects.

Based on the technical review of the complete PSD application, reasonable assurances provided by the
‘applicant, the preliminary BACT determination, and the conditions specified in the Draft Permit, the
Department makes a preliminary determination that the proposed project will comply with all applicable state
and federal air pollution regulations. Jeff Koerner, P.E., is the permitting engineer responsible for reviewing the
application, recommending the BACT determination, and drafting the permit. Chris Carlson is the project
meteorologist responsible for reviewing and validating the Air Quality Analysis for this project.

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility 1.D. No. 049-0015
TE-9 of 9



PERMITTEE:
TECO Power Services Permit No. PSD-FL-140(A)/PA89-25
702 North Franklin Street Facility ID No. 0490015
Tampa, FL 33602 ' SICNo. 4911
Expires: (DRAFT)

Authorized Representative:
Richard E. Ludwig, President

PROJECT

This permit is issued pursuant to the requirements for the Prevention of Significant Deterioration of Air Quality
(PSD Permit). This existing facility is an electric power generating plant with a nominal capacity of 295
megawatts (MW). The proposed project will add another simple cycle, dual-fuel, General Electric Model 7TEA
combustion turbine with electrical generator (75 MW).

LOCATION

The project will be located at the existing Hardee Power Station approximately 3.5 miles north of State Road
62 on County Road 663 in Fort Green Springs, Hardee County, Florida. The UTM coordinates are Zone 17,
404.8 km E, 3057.4 km N and the map coordinates are Latitude 27° 38’ 20”, Longitude 81° 58’ 29”.

STATEMENT OF BASIS

This PSD permit is issued under the provisions of Chapter 403 of the Florida Statutes (F.S.), and Chapters 62-4,
62-17, 62-204, 62-210, 62-212, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.) and 40 CFR
52.21. The permittee is authorized to modify the facility in accordance with the conditions of this permit and as
described in the application, approved drawings, plans, and other documents on file with the Department.

APPENDICES
The following Appendices are attached as part of this permit.

Appendix A - Terminology

‘Appendix BD - Department’s BACT Determination

Appendix GC - Construction Permit General Conditions
Appendix GG - NSPS Subpart GG Requirements for Gas Turbines

Appendix XS - CEMS Excess Emissions Report

DRAFT

Howard L. Rhodes, Director
Division of Air Resources Management




SECTION 1. FACILITY INFORMATION W

This existing facility is an electric power generating plant with a nominal capacity of 295 megawatts (MW).
The plant presently consists of a combined-cycle unit, a simple cycle unit, fuel oil storage, and ancillary
support equipment. The combined-cycle unit includes two General Electric Model 7EA .combustion turbines
with electrical generators, two unfired heat recovery steam generators (HRSG), and a common steam turbine.
The simple-cycle unit is also a General Electric Model 7EA combustion turbine with electrical generator. Each
combustion turbine is fired primarily with natural gas and with low sulfur distillate oil as a backup fuel.

FACILITY DESCRIPTION

NEW EMISSIONS UNIT
The proposed project will add the following new emissions unit.

ARMS
ID No.

004 The new unit will consist of a General Electric Model No. PG7121 7EA dual-fuel simple cycle
combustion turbine with electrical generator having a nominal power production output of 75
MW. Dry low-NOx (DLN) combustion technology will be used to control nitrogen oxide
emissions when firing the primary fuel of pipeline natural gas. Water injection will be used to
control nitrogen oxide emissions when firing the backup fuel of low sulfur distillate oil. TECO
Power Services identifies the new combustion turbine as “Unit 2B”.

EMISSION UNIT DESCRIPTION

REGULATORY CLASSIFICATION

This project is subject to certain requirements of Chapter 403, Part I, F.S. and Chapter 62-17, F.A.C., Electric
Power Plant and Transmission Line Siting, including a modification of the Conditions of Site Certification No.
PA89-25. The facility and project are subject to the applicable Acid Rain provisions of Title IV of the Clean
Air Act. The facility is classified as a “major”, Title V Source of air pollution because emissions of at least one
regulated air pollutant, such as particulate matter (PM/PM10), sulfur dioxide (SO2), nitrogen oxides (NOx),
carbon monoxide (CO), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).

The facility is within an industry included in the 28 Major Facility Categories listed in Table 212.400-1, F.A.C.
Because emissions of at least one criteria poilutant are greater than 100 TPY, the facility is also a “major
facility” with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD). Therefore, each
modification to this facility resulting in emissions increases greater than the Significant Emissions Rates
specified in Table 62-212.400-2 also requires a PSD review and Best Available Control Technology (BACT)
determination. For this project, emissions of carbon monoxide and nitrogen oxides are major and emissions of
particulate matter and sulfur dioxide are significant. This permit specifies emissions standards that result from
establishing the Best Available Control Technology (BACT) for each of these pollutants.

This project is subject to regulation under the New Source Performance Standards, 40 CFR 60, Subpart GG,
Standards of Performance for Stationary Gas Turbines.

PERMIT HISTORY _

(DRAFT) Modification of Conditions of Certification Approved

(DRAFT) Received proof the Public Notice was published in the issue of the

08-30-99 Distributed Intent to 1ssue Permit

08-19-99 Received additional information from the applicant; application complete.

07-23-99 Received additional information from the applicant.

06-18-99 Received PSD permit application and request to revise site certification.

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility 1D No. 0450015
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SECTION II. ADMINISTRATIVE REQUIREMENTS B_MF_T

GENERAL AND ADMINISTRATIVE REQUIREMENTS

1. Permitting Authority: All documents related to applications for permits to construct, operate or modify
an emissions unit should be submitted to the Bureau of Air Regulation (BAR), Florida Department of
Environmental Protection (DEP), at 2600 Blair Stone Road, Tallahassee, Florida 32399-2400 and
phone number 850/488-0114.

2. Compliance Authority: All documents related compliance activities such as reports, tests, and
notifications should be submitted to the Southwest District, Florida Department of Environmental
Protection (SWDEP), 3804 Coconut Palm Drive, Tampa, FL 33619-8218 and phone number 813/744-

- 6100.

3. Terminology: The terms used in this permit have specific meanings as defined in the applicable
chapters of the Florida Administrative Code. Appendix A lists frequently used abbreviations and
explains the format used to cite rules and regulations in this permit.

4, General Conditions: The owner and operator are subject to, and shall operate under, the attached
General Conditions listed in Appendix GC of this permit. General Conditions are binding and
enforceable pursuant to Chapter 403 of the Florida Statutes. [Rule 62-4.160, F.A.C.]

5. Applicable Regulations, Forms and Application Procedures: Unless otherwise indicated in this permit,
the construction and operation of the subject emissions unit shall be in accordance with the capacities
and specifications stated in the application. The facility is subject to all applicable provisions of:
Chapter 403 of the Florida Statutes (F.S.); Chapters 62-4, 62-17, 62-204, 62-210, 62-212, 62-213, 62-
296, 62-297 of the Florida Administrative Code (F.A.C.); and the Title 40, Parts 52, 60, 72, 73, and 75
of the Code of Federal Regulations (CFR), adopted by reference in Rule 62-204.800, F.A.C. The
permittee shall use the applicable forms listed in Rule 62-210.900, F.A.C. and follow the application
procedures in Chapter 62-4, F.A.C. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or local permitting or regulations. [Rules
62-204.800, 62-210.300 and 62-210.900, F.A.C.]

6. PSD Expiration: Approval to construct shall become invalid if construction is not commenced within
18 months after receipt of such approval, or if construction is discontinued for a period of 18 months or
more, or if construction is not completed within a reasonable time. The Department may extend the 18-
month period upon a satisfactory showing that an extension is justified. [40 CFR 52.21(r)(2)]

7. Permit Expiration: For good cause, the permittee may request that this PSD air construction permit be
extended. Such a request shall be submitted to the Department’s Bureau of Air Regulation at least
sixty (60) days prior to the expiration of this permit. [Rules 62-4.070(4), 62-4.080, and 62-210.300(1),
F.A.C]

8. BACT Determination: In conjunction with extension of the 18 month period to commence or continue
construction, or an extension of the permit expiration date, the permittee may be required to
demonstrate the adequacy of any previous determination of Best Available Control Technology
(BACT) for the source. [40 CFR 52.21(j)(4)]

9. New or Additional Conditions: For good cause shown and after notice and an administrative hearing, if
requested, the Department may require the permittee to conform to new or additional conditions. The
Department shall allow the permittee a reasonable time to conform to the new or additional conditions,
and on application of the permittee, the Department may grant additional time. [Rule 62-4.080, F.A.C.]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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10. Modifications: No emissions unit or facility subject to this permit shall be constructed or modified
without obtaining an air construction permit from the Department. Such permit shall be obtained prior
to beginning construction or modification. [Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

11. Application for Title IV Permit: At least 24 months before the date on which the new unit begins
serving an electrical generator greater than 25 MW, the permittee shall submit an application for a Title
1V Acid Rain Permit to the Region 4 office of the U.S. Environmental Protection Agency in Atlanta,
Georgia and a copy to the Department’s Bureau of Air Regulation in Tallahassee. [40 CFR 72]

12. Title V Permit: This permit authorizes construction of the permitted emissions unit and initial
operation to determine compliance with Department rules. A Title V operation permit is required for
regular operation of the permitted emissions unit. The permittee shall apply for and receive a Title V
operation permit prior to expiration of this permit. To apply for a Title V operation permit, the
applicant shall submit the appropriate application form, compliance test results, and such additional
information as the Department may by law require. The application shall be submitted to the
Department’s Bureau of Air Regulation and a copy to the Compliance Authority. [Rules 62-4.030, 62-
4.050, 62-4.220, and Chapter 62-213, F.A.C.]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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This permit addresses the following new emissions unit.

ARMS EU EMISSION UNIT DESCRIPTION
ID No.
004 Combustion Turbine: This permit authorizes the installation of one General Electric Model

No. PG7121 (7EA) dual-fuel, simple-cycle combustion turbine with electrical generator set to
produce a nominal 75 MW of electricity. The new unit will use the existing infrastructure
including natural gas connections, oil storage and auxiliary equipment. Dry low-NOx (DLN)
combustion technology will be used to control nitrogen oxide emissions when firing the
primary fuel of pipeline natural gas. Water injection will be used to control NOx emissions
when firing low sulfur distillate oil as a backup fuel. Combustion design and clean fuels will
be used to minimize emissions of CO, PM/PM1o, SAM, SOz, and VOC. Exhaust gases from
the combustion turbine will exit an 85 feet high rectangular stack (9 feet by 19 feet) at
approximately 1000°F with a volumetric flow rate of 1,465,518 acfm. These parameters are
based on firing natural gas at 100% of base load, cooling the turbine inlet air to 59°F, and
ambient conditions of 60% relative humidity and 14.7 psi. TECO identifies the new
combustion turbine as “Unit 2B”.

APPLICABLE STANDARDS AND REGULATIONS

1. BACT Determinations: This emissions unit is subject to Best Available Control Technology (BACT)
determinations for carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM0), and
sulfur dioxide (SO2). [Rule 62-212.400, F.A.C.]

2. NSPS Requirements: The combustion turbine (EU-004) shall comply with all applicable requirements
of 40 CFR 60, adopted by reference in Rule 62-204.800(7)(b), F.A.C.

' (a) Subpart A, General Provisions, incuding:

J 40 CFR 60.7, Notification and Record Keeping

. 40 CFR 60.8, Performance Tests

. 40 CFR 60.11, Compliance with Standards and Maintenance Requirements
. 40 CFR 60.12, Circumvention

. 40 CFR 60.13, Monitoring Requirements

. 40 CFR 60.19, General Notification and Reporting Requirements

- (b)  Subpart GG, Standards of Performance for Stationary Gas Turbines, identified in Appendix
F of this permit. These provisions include a requirement to correct test data to 1SO conditions;
however, such correction is not used for compliance determinations with the BACT standards.

PERFORMANCE RESTRICTIONS

3. Permitted Capacity: The combustion turbine shall operate only in simple-cycle mode and generate a
nominal 75 MW of electrical power. Operation of this unit shall not exceed 880 mmBTU per hour of
heat input from firing natural gas nor 950 mmBTU per hour of heat input from firing low sulfur
distillate oil. The maximum heat inputs are based on the lower heating value (LHV) of each fuel, an
inlet air supply cooled to 59°F, a relative humidity of 60%, an ambient air pressure of 14.7 psi, and
100% of base load. Therefore, maximum heat input rates will vary depending upon ambient conditions
and the combustion turbine characteristics. Manufacturer’s performance curves, corrected for site
conditions or equations for correction to other ambient conditions, shall be provided to the Permitting
and Compliance Authorities within 45 days of completing the initial compliance testing. [Design, Rule
62-210.200, F.A.C. (Definition — Potential Emissions)]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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Simple Cycle Operation Only: The emissions standards specified in this permit are the result of BACT
determinations based on the combustion turbine operating only in the simple cycle mode. Specifically,
the NOx BACT determination eliminated several control alternatives based on technical considerations
and costs due to the elevated temperatures of the exhaust gas. In the future, the permittee may request
to operate this unit in a combined cycle mode by installing a new heat recovery steam generator or
connecting this unit to an existing heat recovery steam generator. Such a request to later operate this
unit in a combined cycle mode shall require a modification of this permit consisting of a full PSD
permit application including new BACT determinations for all technically feasible control options.

Allowable Fuels: The combustion turbine shall be fired by pipeline natural gas containing no more
than 2 grains of sulfur per 100 dry standard cubic feet of gas. As a backup fuel, the combustion turbine
may be fired with No. 2 distillate oil (or a superior grade) containing no more than 0.05% sulfur by
weight. Compliance with limits on fuel sulfur content shall be demonstrated by the record keeping
requirements and/or the conditions of the Alternate Monitoring Plan specified in this permit. It is noted
that these limitations are much more stringent than the NSPS sulfur dioxide limitation and assure
compliance with 40 CFR 60.333 and 60.334. [Applicant Request, Rule 62-210.200, F.A.C. (Definition
- Potential Emissions)]

Hours of Operation: The hours of operation of the combustion turbine are not limited when firing
natural gas (8760 hours per year). The combustion turbine shall not fire low sulfur distillate oil for
more than 876 hours during any consecutive 12 months. Operation below 50% of baseline operation
shall be limited to two (2) hours per unit cycle (breaker open to breaker closed). The permittee shall
install, calibrate, operate and maintain fuel flow meters to measure and accumulate the amount of each
fuel fired in the combustion turbine. [Applicant Request; Rule 62-212.400, F.A.C. (BACT); Rule 62-
210.200, F.A.C. (Definitions - Potential Emissions)]

Operating Procedures: The Best Available Control Technology (BACT) determinations established by
this permit rely on “good operating practices” to minimize emissions. Therefore, all operators and
supervisors shall be properly trained to operate and maintain the combustion turbine and pollution
control devices in accordance with the guidelines and procedures established by each equipment
manufacturer. The training shall include good operating practices as well as methods of minimizing
excess emissions. [Applicant Request; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

Plant Operation - Problems: If temporarily unable to comply with any of the conditions of the permit
due to breakdown of equipment or destruction by fire, wind or other cause, the owner or operator shall
notify the Compliance Authority as soon as possible, but at least within one (1) working day, excluding
weekends and holidays. The notification shall include: pertinent information as to the cause of the
problem; the steps being taken to correct the problem and prevent future recurrence; and where
applicable, the owner’s intent toward reconstruction of destroyed facilities. Such notification does not
release the permittee from any liability for failure to comply with the conditions of this permit and the
regulations. [Rule 62-4.130, F.A.C]

EMISSIONS CONTROLS

9.

Automated Control System: In accordance with the manufacturer’s recommendations, the permittee
shall install, calibrate, tune, operate, and maintain the General Electric Speedtronic™ Gas Turbine
Control System. This system shall be designed and operated to monitor and control the gas turbine
combustion process and operating parameters including, but not limited to: fuel distribution and
staging, turbine speed, load conditions, combustion temperatures, water injection, and fully automated
startup, shutdown, and cool-down. [Design; Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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10. Combustion Controls: The owner and operators shall employ “good operating practices” in accordance
with the manufacturer’s recommended operating procedures to control CO, NOx, and VOC emissions.
Prior to the required initial emissions performance testing, the combustion turbine, dry low-NOx
(DLN) combustors, and Speedtronic™ control system shall be tuned to optimize the reduction of CO,
NOx, and VOC emissions. Thereafter, these systems shall be maintained and tuned, as necessary, to
minimize pollutant emissions. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

11. DLN Combustion Technology: To control NOx emissions when firing natural gas, the permittee shall
install, tune, operate and maintain dry low-NOx (DLN) combustors on the combustion turbine. The
permittee shall provide manufacturer’s emissions performance versus load diagrams for the specific
DLN system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

12. Water Injection: To control NOx emissions when firing low sulfur distillate oil, the permittee shall
install, calibrate and operate an automated water injection system. This system shall be maintained and
adjusted to provide the minimum NOx emissions possible by water injection. The permittee shall
provide manufacturer’s emissions performance versus load diagrams for the specific water injection
system prior to commencement of operation. [Design, Rules 62-4.070 and 62-212.400, F.A.C.]

13. Circumvention: The permittee shall not circumvent the air pollution control equipment or allow the
emission of air pollutants without this equipment operating properly. [Rule 62-210.650, F.A.C.]

14. Unconfined Particulate Emissions: During the construction period, unconfined particulate matter
emissions shall be minimized by dust suppressing techniques such as covering and/or application of
water or chemicals to the affected areas, as necessary. [Rule 62-296.320(4)(c), F.A.C.]

EMISSIONS STANDARDS

15. Emissions Standards Summary: The following table summarizes the emissions standards determined
by the Department. These standards or the equivalents are provided in the specific permit conditions.

EU-004: GE Model 7EA Combustion Turbine
Pollutant | Controls® Emission Standard
CO. Gas Firing W/DLN, First 12 Months After Initial | 25.0 ppmvd @ 15% oxygen
Startup 54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial | 20.0 ppmvd @ 15% oxygen
Startup 43.0 pounds per hour
Oil Firing W/Wet Injection 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
NOx Gas Firing W/DLN 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour
Oil Firing W/Wet Injection 42.0 ppmvd @ 15% oxygen
167.0 pounds per hour
PM/PM10 | Fuel Sulfur Specifications and Combustion Design Visible emissions £ 10% opacity
(PM estimated at 0.002 grains/dscf)
SAMYSO2 | Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Specification 0.05% sulfur by weight
VOoC* Gas Firing W/Combustion Design 2.0 ppmvd as methane
2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane -
5.0 pounds per hour

: The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.

DLN means dry low-NOx controls. Oil firing is limited to 876 hours during any consecutive 12 months.

Permit No. PSD-FL-140(A)
Facility ID No. 0490015

TECO - Hardee Power Station
75 MW Simple-Cycle Combustion Turbine (Unit 2B)
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16. Carbon Monoxide (CO)

(a) Gas Firing: During the first 12 months after initial startup, CO emissions shall not exceed
54.0 pounds per hour nor 25.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine. Thereafter, CO emissions shall not exceed
43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based on a 3-hour test average
when firing natural gas in the combustion turbine.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, CO emissions shall
not exceed 43.0 pounds per hour nor 20.0 ppmvd based on a 3-hour test average.

The permittee shall demonstrate compliance with these standards by conducting tests in accordance with
EPA Method 10 and the performance testing requirements of this permit. [Rule 62-212.400, F.A.C.
(BACT)]

17. Nitrogen Oxides (NOx)

(a) Gas Firing: When firing natural gas in the combustion turbine, NOx emissions shall not
exceed 32.0 pounds per hour nor 9.0 ppmvd corrected to 15% oxygen based on a 3-hour test
average. In addition, NOx emissions shall not exceed 9.0 ppmvd corrected to 15% oxygen
based on a 24-hour block average for data collected from the continuous emissions monitor.

(b) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, NOx emissions
shall not exceed 167.0 pounds per hour nor 42.0 ppmvd corrected to 15% oxygen based on a 3-
hour test average. In addition, NOx emissions shall not exceed 42.0 ppmvd corrected to 15%
oxygen based on a 3-hour block average for data collected from the continuous emissions
monitor.

NOx emissions are defined as emissions of oxides of nitrogen measured as NO2. The permittee shall
demonstrate compliance by conducting tests in accordance with EPA Methods 7E, 20 and the
performance testing requirements of this permit. Compliance with the 3-hour and 24-hour block
averages shall be demonstrated by collecting and reporting data in accordance with the conditions for
the NOx continuous emissions monitor specified by this permit. [Rule 62-212.400, F.A.C. (BACT)]

18. Particulate Matter (PM/PMio). Sulfuric Acid Mist (SAM) and Sulfur Dioxides (SO2)

(a) Fuel Specifications: Emissions of PM, PM1o, SAM, and SO2 shall be limited by the good
combustion techniques and the fuel sulfur limitations specified in this permit. The permittee
shall demonstrate compliance with the fuel sulfur limits by maintaining records of the sampling
and analysis required by this permit and/or as specified in the provisions of the Alternate

Monitoring Plan. [Rule 62-212.400, F.A.C. (BACT)]

(b) VE Standard: As a surrogate for PM/PMio emissions, visible emissions from the operation of
the combustion turbine shall not exceed 10% opacity, based on a 6-minute average. The
permittee shall demonstrate compliance with this standard shall by conducting tests in
accordance with EPA Method 9 and the performance testing requirements of this permit. [Rule
62-212.400, F.A.C. (BACT)]

19. Volatile Organic Compounds (VOC)

(a) Gas Firing: When firing natural gas in the combustion turbine, VOC emissions shall not
exceed 2.0 pounds per hour nor 2.0 ppmvd based on a 3-hour test average.

(b) Oil Firing: When firing low sulfur distillate oil in the ccmbustion turbine, VOC emissions
shall not exceed 5.0 pounds per hour nor 4.0 ppmvd based on a 3-hour test average.

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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The VOC emissions shall be measured and reported as methane. The permittee shall demonstrate
compliance with these standards by conducting tests in accordance with EPA Methods 18, 25, and/or
25A and the performance testing requirements of this permit. [Application, Design, Rule 62-4.070(3),

F.A.C]
EXCESS EMISSIONS
20. Excess Emissions Prohibited: Excess emissions caused entirely or in part by poor maintenance, poor

operation, or any other equipment or process failure that may reasonably be prevented during startup,
shutdown or malfunction, shall be prohibited. These gmissions shall be included in the calculation of
the 24-hour NOx averages for compliance determinations. [Rule 62-210.700, F.A.C.]

21. Excess Emissions Allowed: Excess emissions resulting from startup, shutdown, or malfunction of the
combustion turbine shall be permitted provided that best operational practices are adhered to and the
duration of excess emissions shall be minimized. Excess emissions resulting from startup to simple
cycle mode shall not exceed one (1) hour. In no case shall excess emissions from startup, shutdown,
and malfunction exceed two hours in any 24-hour period. If excess emissions occur due to
malfunction, the owner or operator shall notify the Compliance Authority within one (1) working day
of: the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the
actions taken to correct the problem. [Applicant Request, Vendor Data and Rule 62-210.700, F.A.C.]

EMISSIONS PERFORMANCE TESTING

22. Combustion Turbine Testing Capacity: Testing of emissions shall be conducted with the combustion
turbine operating at permitted capacity. Permitted capacity is defined as 90-100 percent of the
maximum heat input rate allowed by the permit, corrected for the average ambient air temperature
during the test (with 100 percent represented by a curve depicting heat input vs. ambient temperature).
If it is impracticable to test at permitted capacity, the source may be tested at less than permitted
capacity. However, subsequent operation is limited by adjusting the entire heat input vs. ambient

"temperature curve downward by an increment equal to the difference between the maximum permitted
heat input (corrected for ambient temperature) and 110 percent of the value reached during the test until
a new test is conducted. Once the unit is so limited, operation at higher capacities is allowed for no
more than 15 consecutive days for the purposes of additional compliance testing to regain the permitted
capacity. Emissions performance tests shall meet all applicable requirements of Chapters 62-204 and
62-297, F.A.C. [Rule 62-297.310(2), F.A.C]

23. Calculation of Emission Rate: The indicated emission rate or concentration shall be the arithmetic
average of the emission rate or concentration determined by each of the three separate test runs unless
otherwise specified in a particular test method or applicable rule. [Rule 62-297.310(3), F.A.C.]

24. Applicable Test Procedures
(a) Required Sampling Time.

1. Unless otherwise specified in the applicable rule, the required sampling time for each
test run shall be no less than one hour and no greater than four hours, and the sampling
time at each sampling point shall be of equal intervals of at least two minutes. [Rule
62-297.310(4)(a)!1.,F.A.C]

2. The minimum observation period for a visible emissions compliance test shall be sixty
(60) minutes. The observation period shall include the period during which the highest
opacity can reasonably be expected to occur. [Rule 62-297.310(4)(a)2., F.A.C.]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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(b) Minimum Sample Volume. Unless otherwise specified in the applicable rule or test method,
the minimum sample volume per run shall be 25 dry standard cubic feet. [Rule 62-
297.310(4)(b), F.A.C.]

(d) Calibration of Sampling Equipment. Calibration of the sampling train equipment shall be
conducted in accordance with the schedule shown in Table 297.310-1, F.A.C. [Rule 62-
297.310(4)(d), F.A.C]

25. Determination of Process Variables

(a) Required Equipment. The owner or operator of an emissions unit for which compliance tests
are required shall install, operate, and maintain equipment or instruments necessary to
determine process variables, such as process weight input or heat input, when such data are
needed in conjunction with emissions data to determine the compliance of the emissions unit
with applicable emission limiting standards. [Rule 62-297.310(5)(a), F.A.C.]

(b) Accuracy of Equipment. Equipment or instruments used to directly or indirectly determine
process variables, including devices such as belt scales, weight hoppers, flow meters, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being
measured with sufficient accuracy to allow the applicable process variable to be determined
within 10% of its true value. [Rule 62-297.310(5)(b), F.A.C.]

26. Sampling Facilities: The permittee shall design the combustion turbine stack to accommodate adequate
testing and sampling locations in order to determine compliance with the applicable emission limits
specified by this permit. Permanent stack sampling facilities shall be installed in accordance with Rule
62-297.310(6), F.A.C. [Rules 62-4.070 and 62-204.800, F.A.C., and 40 CFR 60.40a(b)]

27. Performance Test Methods: Compliance tests shall be performed in accordance with the following
reference methods as described in 40 CFR 60, Appendix A, and adopted by reference in Chapter 62-
204.800, F.A.C.

(a) EPA Method 7E, “Determination of Nitrogen Oxide Emissions from Stationary Sources”.
This method may be used to determine compliance with the annual 3-hour NOx limit.

(b) EPA Method 9, “Visual Determination of the Opacity of Emissions from Stationary Sources”.

(c) EPA Method 10, “Determination of Carbon Monoxide Emissions from Stationary Sources”.
All CO tests shall be conducted concurrently with NOX emissions tests.

(d) EPA Method 20, “Determination of Oxides of Nitrogen Oxide, Sulfur Dioxide and Diluent
Emissions from Stationary Gas Turbines.” This test shall be 1sed to determine compliance for
the initial performance tests and may be used to determine compliance with the annual 3-hour
NOx limit.

(e) EPA Methods 18, 25 and/or 25A, “Determination of Volatile Organic Concentrations.”

No other test methods may be used for compliance testing unless prior DEP approval is received, in

writing, from the DEP Emissions Monitoring Section Administrator in accordance with an alternate

sampling procedure pursuant to 62-297.620, F.A.C.

28. Test Notification: The permittee shall notify the Compliance Authority in writing at least 30 days prior
to initial performance tests and at least 15 days prior to any other required tests. [Rule 62-
297.310(7)(a)9., F.A.C. and 40 CFR 60.7, 60.8]

29. Initial Tests Required: Initial compliance with the allowable emission standards specified in this
permit shall be determined within 60 days after achieving the maximum production rate, but not later

TECO - Hardee Power Station Permit No. PSD-FL-140(A)

75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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31.
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33.

34.

SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS D R AFT

than 180 days after initial operation of the emissions unit. Initial tests for emissions from the
combustion turbine shall be conducted for CO, NOx, VOC, and visible emissions individually for the
firing of natural gas and low sulfur distillate oil. Initial NOx performance test data shall also be
converted into the units of the corresponding NSPS Subpart GG emissions standards to demonstrate
compliance (see Appendix GG). [Rule 62-297.310(7)(a)1., F.A.C.]

Annual Performance Tests: Annual performance tests for CO, NOx, and visible emissions from the
combustion turbine shall be conducted individually for the firing of natural gas and low sulfur distillate
oil. Tests required on an annual basis shall be conducted at least once during each federal fiscal year
(October 15t to September 30th). When conducted at permitted capacity, the annual NOx continuous
monitor RATA required pursuant to 40 CFR 75 may be substituted for the annual compliance stack
test. [Rule 62-297.310(7)(a)4., F.A.C.]

Tests Prior to Permit Renewal: During the federal fiscal year (October 15t to September 30th) prior to
renewing the air operation permit, the permittee shall also conduct individual performance tests for
VOC emissions for firing natural gas and low sulfur distillate oil. [Rule 62-297.310(7)(a)3., F.A.C.]

Tests After Substantial Modifications: All performance tests required for initial startup shall also be
conducted after any substantial modification and appropriate shake-down period of air pollution control
equipment including the replacement of dry low-NOx combustors. Shakedown periods shall not
exceed 100 days after re-starting the combustion turbine. [Rule 62-297.310(7)(a)4., F.A.C.]

VE Tests After Shutdown: Any combustion turbine that does not operate for more than 400 hours per
year shall conduct a visible emissions (VE) compliance test once per each five-year period, coinciding
with the term of its air operation permit. [Rule 62-297.310(7)(a)8., F.A.C.]

- Special Compliance Tests: When the Department, after investigation, has good reason (such as

complaints, increased visible emissions or questionable maintenance of control equipment) to believe
that any applicable emission standard contained in a Department rule or in a permit issued pursuant to
those rules is being violated, it shall require the owner or operator of the emissions unit to conduct

‘compliance tests which identify the nature and quantity of pollutant emissions from the emissions unit

and to provide a report on the results of said tests to the Department. [Rule 62-297.310(7)(b), F.A.C.]

CONTINUOQOUS MONITORING REQUIREMENTS

35.

NOx CEM: The permittee shall install, calibrate, operate, and maintain a continuous emission
monitoring system (CEMS) to measure and record NOx and oxygen concentrations in the combustion
turbine exhaust stack. A monitor for carbon dioxide may be used in place of the oxygen monitor, but
the system shall be capable of correcting the emissions to 15% oxygen. NOx data collected by the
CEMS shall be used to demonstrate compliance with the 3-hour and 24-hour block emissions standards
for NOx. The block averages shall be determined by calculating the arithmetic average of all hourly
emission rates for the respective averaging period. Each 1-hour average shall be expressed in units of
ppmvd corrected to 15% oxygen and calculated using at least two valid data points at least 15 minutes
apart. Valid hourly emission rates shall not include periods of start up, shutdown, or malfunction
unless prohibited by 62-210.700 F.A.C. When NOx monitoring data is not available, substitution for
missing data shall be handled as required by Title IV (40 CFR 75) to calculate any specified averaging
period.

(a) The monitoring devices shall comply with the certification and quality assurance, and any other
applicable requirements of: Rule 62-297.520, F.A.C., including certification of each device in
accordance with 40 CFR 60, Appendix B, Performance Specifications 2 and 3; 40 CFR
60.7(a)(5); 40 CFR 60.13; 40 CFR 60, Appendix F; and 40 CFR Part 75. A monitoring plan

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility 1D No. 0490015
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shall be provided to the DEP Emissions Monitoring Section Administrator, EPA and the
Compliance Authority for review no later than 45 days prior to the first scheduled certification
test pursuant to 40 CFR 75.62. The plan shall consist of data on CEM equipment
specifications, manufacturer, type, calibration and maintenance needs, and its proposed
location. ’

(b) Continuous emission monitoring data required by this permit shall be collected and recorded
during all periods of operation including startup, shutdown, and malfunction, except for
continuous monitoring system breakdowns, repairs, calibration checks, and zero and span
adjustments. Although recorded, emissions during periods of startup, shutdown and
malfunction are subject to the excess emission conditions specified in this permit. When the
CEMS reports NOx emissions in excess of the standards allowed by this permit, the owner or
operator shall notify the Compliance Authority within one (1) working day of: the nature,
extent, and duration of the excess emissions; the cause of the excess emissions; and the
actions taken to correct the problem. The Department may request a written report summarizing
the excess emissions incident.

[Rules 62-204.800, 62-210.700, 62-4.130, 62-4.160(8), F.A.C and 40 CFR 60.7].

COMPLIANCE DEMONSTRATIONS

36. Records: All measurements, records, and other data required by this permit shall be documented in a
permanent, legible format and retained for at least five (5) years following the date on which such
measurements, records, or data are recorded. Records shall be made available to DEP representatives
upon request. [Rules 62-4.160(14) and 62-213.440(1)(b)2., F.A.C.]

37. Fuel Records

(a) Natural Gas: The permittee shall demonstrate compliance with the fuel sulfur limit for natural
gas specified in this permit by maintaining records of the sulfur content of the natural gas being
supplied for each month of operation. Methods for determining the sulfur content of the
natural gas shall be ASTM methods D4084-82, D3246-81 or equivalent methods. These
methods shall be used to determine the sulfur content of the natural gas fired in accordance
with any EPA-approved custom fuel monitoring schedule (see Alternate Monitoring Plan) or
natural gas supplier data or the natural gas sulfur content referenced in 40 CFR 75 Appendix D.
The analysis may be performed by the owner or operator, a service contractor retained by the
owner or operator, the fuel vendor, or any other qualified agency pursuant to 40 CFR
60.335(e). However, the permittee is responsible for ensuring that the procedures in 40
CFR60.335 or 40 CFR75 are used to determine the fuel sulfur content for compliance with the
40 CFR 60.333 SOz standard.

(b) Low Sulfur Distillate Qil: For all bulk shipments of low sulfur distillate oil received at this
facility, the permittee shall obtain from the fuel vendor an analysis identifying the sulfur
content. Methods for determining the sulfur content of the distillate oil shall be ASTM D129-
91, D2622-94, or D4294-90 or equivalent methods. Records shall specify the test method used
and shall comply with the requirements of 40 CFR 60.335(d).

[Rules 62-4.070(3) and 62-4.160(15), F.A.C.]

38. Alternate Monitoring Plan: Subject to EPA approval, the following alternate monitoring may be used
to demonstrate compliance.

TECO - Hardee Power Station . Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility 1D No. 0490015
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(a) The NOx CEM data may be used in lieu of the fnonitoring system for water-to-fuel ratio and
the reporting of excess emissions in accordance with 40 CFR 60.334(c)(1), Subpart GG.
Subject to EPA approval, the calibration of the water-to-fuel ratio-monitoring device required
in 40 CFR 60.335(c)(2) will be replaced by the 40 CFR 75 certification tests of the NOx
CEMS.

)] The NOx CEM data shall be used in lieu of the requirement for reporting excess emissions in
accordance with 40 CFR 60.334(c)(1), Subpart GG.

(c) When requested by the Department, the CEMS emission rates for NOx on this unit shall be
' corrected to ISO conditions to demonstrate compliance with the NOx standard established in
40 CFR.60.332.

(d) A custom fuel monitoring schedule pursuant to 40 CFR 75 Appendix D for natural gas may be
used in lieu of the daily sampling requirements of 40 CFR 60.334 (b)(2) provided the following
conditions are met.

m The permittee shall apply for an Acid Rain permit within the deadlines specified in 40
CFR 72.30.

) The permittee shall submit a monitoring plan, certified by signature of the Authorized
Representative, that commits to using a primary fuel of pipeline supplied natural gas
containing no more than 2 grains of sulfur per 100 SCF of gas pursuant to 40 CFR
75.11(d)(2);

®3) Each unit shall be monitored for SO2 emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USEPA.

This custom fuel-monitoring schedule will only be valid when pipeline natural gas is used as a
primary fuel. If the primary fuel for these units is changed to a higher sulfur fuel, SO2
emissions must be accounted for as required pursuant to 40 CFR 75.11(d).

[40 CFR 60, Subpart GG, Applicant Request]

39. Monthly Operations Summary: By the fifth calendar day of each month, the owner or operator shall
record the following information in a written log for the previous month of operation: the amount of
hours each fuel was fired; the quantity of each fuel fired; the calculated average heat input of each fuel
fired in mmBTU per hour, based on the lower heating value; and the average sulfur content of each
fuel. In addition, the owner or operator shall record the hours of oil firing for the previous 12 months
of operation. The Monthly Operations Summary shall be maintained on site in a legible format
available for inspection at the Department’s request. [Rule 62-4.160(15), F.A.C.]

REPORTS

40. Emissions Performance Test Reports: A report indicating the results of the required emissions
performance tests shall be submitted to the Compliance Authority no later than 45 days after
completion of the last test run. The test report shall provide sufficient detail on the tested emission unit
and the procedures used to allow the Department to determine if the test was properly conducted and if
the test results were properly computed. At a minimum, the test report shall provide the applicable
information listed in Rule 62-297.310(8)(c), F.A.C. [Rule 62-297.310(8), F.A.C.].

4]. Excess Emissions Reporting: If excess emissions occur due to malfunction, the owner or operator shall
notify the Compliance Authority within (1) working day of: the nature, extent, and duration of the
excess emissions; the cause of the excess emissions; and the actions taken to correct the problem. In

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility ID No. 0490015
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addition, the Department may request a written summary report of the incident. Following the NSPS
format (40 CFR 60.7, Subpart A) periods of startup, shutdown, malfunction, shall be monitored,
recorded, and reported as excess emissions when emission levels exceed the standards specified in this
permit. Within thirty (30) days following each calendar quarter, the permittee shall submit a report on
any periods of excess emissions that occurred during the previous calendar quarter to the Compliance
Authority. This quarterly report shall follow the format provided in Appendix XS of this permit.
[Rules 62-4.130, 62-204.800, 62-210.700(6), F.A.C., and 40 CFR 60.7]

42. Annual Operating Report: The permittee shall submit an annual report that summarizes the actual
operating rates and emissions from this facility. Annual operating reports shall be submitted to the
Compliance Authority by March 1st of each year. [Rule 62-210.370(2), F.A.C.]

TECO - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Simple-Cycle Combustion Turbine (Unit 2B) Facility 1D No. 0490015
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SECTION IV.
APPENDIX A - TERMINOLOGY

ABBREVIATIONS AND ACRONYMS

°F - Degrees Fahrenheit

DEP - State of Florida, Department of Environmental Protection
DARM - Division of Air Resource Management

EPA - United States Environmental Protection Agency

F.A.C. Florida Administrative Code
F.S. - Florida Statute

SOA - Specific Operating Agreement

UTM - Universal Transverse Mercator

CT - Combustion Turbine

DB - Duct Burner

HRSG - Heat Recovery Steam Generator

DLN - Dry Low-NOx Combustion Technology

SCR - Selective Catalytic Reduction

ocC - Oxidation Catalyst Technology for CO Control

RULE CITATIONS

The following examples illustrate the methods used in this permit to abbreviate and cite the references of
rules, regulations, permit numbers, and identification numbers.

Florida Administrative Code (F.A.C.) Rules:

Example:  [Rule 62-213.205, F.A.C.]

Where: 62 - refers to Title 62 of the Florida Administrative Code (F.A.C.)
62-213 - refers to Chapter 62-213, F.A.C.
62-213.205 - refers to Rule 62-213.205, F.A.C.

Facility Identification (ID) Number:

Example:  Facility ID No. 099-0001
Where: 099 - 3 digit number indicates that the facility is located in Palm Beach County
0221 - 4 digit number assigned by state database identifies specific facility

New Permit Numbers:

Example:  Permit No. 099-2222-001-AC or 099-2222-001-AV

Where. AC - identifies permit as an Air Construction Permit
AV - identifies permit as a Title V Major Source Air Operation Permit _
099 - 3 digit number indicates that the facility is located in Palm Beach County
2222 - 4 digit number identifies a specific facility
001 - 3 digit sequential number identifies a specific permit project

Old Permit Numbers:
Example:  Permit No. AC50-123456 or AO50-123456

Where: AC - identifies permit as an Air Construction Permit

A0 - identifies permit as an Air Operation Permit

123456 - 6 digit sequential number identifies a specific permit project
Lake Worth Generating, L.L.C. Air Permit No. 099-0568-001-AC
New Combustion Turbine PSD permit No. PSD-FL-266
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SECTION IV.

G

G.2

G4

G5

G.6

G.7

G.8

G.9

APPENDIX GC - CONSTRUCTION PERMIT GENERAL CONDITIONS

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

This permit is valid only for the specific processes and operations applied for and indicated in the approved
drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits, specifications, or
conditions of this permit may constitute grounds for revocation and enforcement action by the Department.

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

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

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

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

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

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

(b) Inspect the facility, equipment, practices, or operations regulated or required under this permit, and,

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

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

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

-following information:

(a) A description of and cause of non-compliance; and

(b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being taken to reduce, eliminate; and prevent
recurrence of the non-compliance.

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

In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and
other information relating to the construction or operation of this permitted source which are submitted to the
Department may be used by the Department as evidence in any enforcement case involving the permitted
source arising under the Florida Statutes or Department rules, except where such use is prescribed by

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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Sections 403.73 and 403.111, Florida Statutes. Such evidence shall only be used to the extend it is consistent
with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

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

G.11 This permit is transferable only upon Department approval in accordance with Florida Administrative Code
Rules 62-4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for any non-compliance
of the permitted activity until the transfer is approved by the Department.

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

G.13 This permit also constitutes:

(a)  Determination of Best Available Control Technology (X);

(b)  Determination of Prevention of Significant Deterioration (X); and

(c) Compliance with New Source Performance Standards (X).

G.14 The permittee shall comply with the following:

(a)  Upon request, the permittee shall fumish all records and plans required under Department rules.
During enforcement actions, the retention period for all records will be extended automatically unless
otherwise stipulated by the Department.

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

(¢)  Records of monitoring information shall include:

1. The date, exact place, and time of sampling or measurements;

2. The person responsible for performing the sampling or measurements;
3. The dates analyses were performed;

4, The person responsible for performing the analyses;

5. The analytical techniques or methods used; and

6. The results of such analyses.

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

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)

74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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BACT DETERMINATION

Hardee Power Station Combustion Turbine Project (Unit 2B)
TECO Power Services
PSD-FL-140(A) and PA89-25
Hardee County, Florida

1.0 EXISTING FACILITY

The Hardee Power Station is an existing electric power generating plant with a nominal capacity of 295
megawatts (MW) located approximately 3.5 miles north of State Road 62 on County Road 663 in Fort Green
Springs, Hardee County, Florida. The plant presently consists of a combined-cycle unit, a simple cycle unit,
fuel oil storage, and ancillary support equipment. The combined-cycle unit includes two General Electric
Model 7EA combustion turbines with electrical generators, two unfired heat recovery steam generators (HRSG),
and a common steam turbine. The simple-cycle unit is also a General Electric Model 7EA combustion turbine
with electrical generator. Each combustion turbine is fired primarily with natural gas. Low sulfur distillate oil
is fired as a backup fuel.

The existing facility is a fossil fuel fired steam electric plant with a heat input greater than 250 mmBTU per
hour, an industry included in the 28 Major Facility Categories listed in Table 212.400-1, F.A.C. Because
emissions of at least one criteria pollutant are greater than 100 TPY, the facility is considered a “major facility”
with respect to Rule 62-212.400, F.A.C. - Prevention of Significant Deterioration (PSD). Therefore, a PSD
review and a Best Available Control Technology (BACT) determination is required for each pollutant that will
experience an emissions increase greater than the Significant Emissions Rates specified in Table 62-212.400-2,
F.A.C

2.0 PROJECT DESCRIPTION

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA dual-fuel
simple cycle combustion turbine with electrical generator set having a nominal power production of 75 MW.
The new unit will use the existing infrastructure including oil storage and support equipment. Dry low-NOx
(DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary fuel of
pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when firing low sulfur
distillate oil as a backup fuel for up to 876 hours per year. Combustion design and clean fuels will be used to
minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and volatile
organic compounds. Emissions will exit the combustion turbine at through a rectangular stack that is 85 feet in
height. The applicant identifies the new combustion turbine as “Unit 2B”.

As a result of fuel combustion, this project will emit significant emissions of carbon monoxide (CO), nitrogen
oxides (NOx), particulate matter (PM/PMi10), and sulfur dioxide (SO2) as well as minor emissions of sulfuric
acid mist (SAM), volatile organic compounds (VOC). Therefore, the project is subject to review for the
Prevention of Significant Deterioration (PSD) of Air Quality and a determination of the Best Available Control
Technology (BACT) must be made for CO, NOx, PM/PMio, and SO2 in accordance with Rule 62-212.400,
F.A.C. A detailed description of the PSD applicability analysis and BACT determination follows. Additional
information regarding the overall project, air quality impacts, and rule applicability are provided in the
Department’s Technical Evaluation and Preliminary Determination that accompanies the Department’s Intent to
Issue Permit.

3.0 APPLICATION PROCESSING SCHEDULE

06/18/99: The Department received PSD application prepared by the applicant’s consultant,
Environmental Consulting & Technology (ECT).

07/15/99: The Department requested additional information.
TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Combustion Turbine (Unit 2B) Facility ID No. 0490015
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The Department received additional information from the applicant modifying the proposed
standards for CO emissions; application deemed complete.

07/23/99:
08/19/99:

The Department received additional information from the applicant.

4.0 PSD APPLICABILITY REVIEW

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant
Deterioration (PSD) program as approved by the EPA and defined in Rule 62-212.400, F.A.C. A PSD review is
only required in areas that are currently in attainment with a National Ambient Air Quality Standard (AAQS) for
a given pollutant or areas designated as “unclassifiable” for the pollutant. An existing facility is considered
“major” with respect to PSD if the facility emits:

e 250 tons per year or more of any regulated air pollutant, OR

e 100 tons per year or more of any regulated air pollutant and it falls under one of the 28 Major Facility
Categories listed in Table 62-212.400-1, F.A.C.

Once a facility is classified as a PSD major source, new projects are reviewed for PSD applicability based on
lower thresholds known as the Significant Emission Rates listed in Table 212.400-2, F.A.C. Pollutant emissions
from the project exceeding these rates are considered “significant” and the applicant must employ the Best
Available Control Technology (BACT) to minimize emissions of each significant pollutant. Although a facility
may be “major” with respect to PSD for only one regulated pollutant, it may be required to implement BACT
for several “significant” regulated poliutants.

This project will be located in Hardee County, an area that is currently in attainment, or designated as
unclassifiable, for all air pollutants subject to a National Ambient Air Quality Standard (AAQS). The existing
facility is considered a fossil fuel fired steam electric plant with a heat input greater than 250 mmBTU per hour,
an industry included in the 28 Major Facility Categories listed in Table 212.400-1, F.A.C. Because existing
facility emissions of at least one criteria pollutant are greater than 100 TPY, the facility is considered a major
facility with respect PSD in accordance with Rule 62-212.400, F.A.C. The following table summarizes the
potential emissions increases and PSD applicability for this new project.

b Project. P9tential S.igqiﬁcant Significant? Subject
ollutant Emissions Emissions Rate To

(Tons Per Year) | (Tons Per Year) | (12PI€212:400-2) | g,y
CO 237/188" 100 Yes Yes
NOx 199" 40 Yes Yes
Pb 0.03" 0.60 No No
PM/PM10 50° 15 Yes Yes
SAM 5° 7 No No
SO2 44" 40 Yes Yes
VOC 10° 40 No No

3 . “237 TPY” is based on 25 ppmvd for gas during the first 12 months. *“188 TPY™ is based on 20 ppmvd for

¢gas firing after the first 12 months. Both calculations include 876 hours of oil firing.

- Based on worst case of 7884 hours per year of gas firing and 876 hours per year of oil firing and GE data.
Assumes all particulate matter is PM10.

Permit No. PSD-FL-140(A)
Facility ID No. 0490015

TECO Power Services - Hardee Power Station
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Therefore, the proposed combustion turbine project is subject to PSD review and a Best Available Control
Technology (BACT) determination for CO, NOx, PMio, and SO2.

5.0 BACT DETERMINATION PROCEDURE

For projects subject to PSD review, it is the Department’s responsibility to determine the Best Available Control
Technology (BACT) for each regulated pollutant emitted in excess of a Significant Emission Rate. The BACT
determination must be based on the maximum degree of emissions reduction that the Department determines is
achievable through application of production processes and available methods, systems, and techniques for
control of each such pollutant. The Department’s determination is made on a case-by-case basis for each
proposed project, taking into account energy, environmental and economic impacts. In addition to the
information submitted by the applicant, the Department may rely upon other available information in making its
BACT determination and shall also give consideration to:

e Any Environmental Protection Agency determination of BACT pursuant to Section 169 of the Clean Air
Act, and any emission limitation contained in 40 CFR Part 60 (Standards of Performance for New
Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).

* All scientific, engineering, and technical material and other information available to the Department.
e The emission limiting standards or BACT determination of any other state.
e The social and economic impact of the application of such technology.

The EPA currently directs that BACT should be determined using the "top-down" approach. In this approach,
available control technologies are ranked in order of control effectiveness for the emissions unit under review.
The most stringent control option is evaluated first and selected as BACT unless it is technically infeasible for
the proposed project or rejected due to adverse energy, environmental or economic impacts. If the control
option is eliminated, the next most stringent alternative is considered. This top-down approach continues until
BACT is determined. .

The BACT evaluation should be performed for each emissions unit and pollutant under consideration. In
general, EPA has identified five key steps in the top-down BACT process: identify alternative control
technologies; eliminate technically infeasible options; rank remaining technologies by control effectiveness;
evaluate the most effective controls considering energy, environmental, and economic impacts; and select
BACT. A BACT determination must not result in the selection of control technology that would not meet any
applicable emission limitation under 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or
40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants). The combustion turbine project is
subject to 40 CFR 60, Subpart GG, a New Source Performance Standards (NSPS) which regulates Stationary
Gas Turbines, adopted by reference in Rule 62-204.800, F.A.C. There are no applicable NESHAP regulations.

The Department will consider the control or reduction of "non-regulated" air pollutants when determining the
BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when
considering control technologies for regulated poliutants. The Department will also favorably consider control
technologies that utilize pollution prevention strategies. These approaches are consistent with EPA’s
consideration of environmental impacts and EPS’s stated policy for pollution prevention.

6.0 PROJECT ANALYSIS AND BACT DETERMINATIONS

For this project, the following pollutants are subject to a BACT determination: CO, NOx, PM1o, and SO2. The
applicant proposed control strategies for these pollutants in the PSD permit application. Besides the information
submitted by the applicant, the Department also relied on the following information:

o Comments from the National Park Service dated July 8, 1999;

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Combustion Turbine (Unit 2B) Facility ID No. 0490015
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e Comments from EPA Region 4 dated August 16, 1999,
e DOE web site information on Advanced Turbine Systems Project;
o Alternative Control Techniques Document — NOx Emissions from Stationary Gas Turbines;

o General Electric technical product literature regarding the DLN-1 combustor design, CO/NOx performance
curves vs. load, and the Speedtronic™ Mark V Gas Turbine Control System.

» Emissions stack test results (September/October 1996) for a similar GE Model 7EA combustion gas turbine
located at the Panda-Brandywine Cogeneration Facility in Brandywine, Maryland.

e Letter from General Electric guaranteeing proposed CO and NOx emissions standards dated July 22, 1999.

e Goal Line Environmental Technology Website: http://www.glet.com;

o TEC Website — www.teco-energy.com;

e Catalytica Website — www.catalytica-inc.com

e ARMS compliance data for similar General Electric 7EA units located at Gainesville Regional Utilities’
Deerhaven Station and Kissimmee Utilities Authority’s Cane Island Plant.

6.1 NITROGEN OXIDES (NOX)

6.1.1 Discussion of NOx Emissions

{Much of the discussion in this section is based on a 1993 EPA document on Alternative Control
Techniques for NOx Emissions from Stationary Gas Turbines. Specific project information is included
where applicable.}

A gas turbine is sometimes referred to a “heat engine”. In operation, hot combustion gases are diluted
with additional air from the compressor section and directed to the turbine section at temperatures up to
2350°F. During simple cycle operation, electrical power is produced directly from the hot expanding
exhaust gases in the form of shaft horsepower. Because of the high temperatures, the primary pollutant
of concern for combustion turbines is nitrogen oxides or NOx. Uncontrolled NOx emissions from small
turbines may range from 100 to 600 parts per million by volume, dry, currected to 15 percent oxygen
(ppmvd @ 15% oxygen). For large modern turbines, the Department estimates uncontrolled emissions

“to range from 100 to 200 ppmvd @ 15% oxygen. The New Source Performance Standard regulating
NOx emissions from stationary gas turbines is 75 ppmvd @ 15% oxygen corrected to ISO conditions,
which must then be corrected for the fuel-bound nitrogen content and heat rate of the given unit.

Nearly all of the NOx is emitted as nitric oxide (NO) which is then readily oxidized in the exhaust
system or the atmosphere to the more stable NO2 molecule. Emissions of NOx are a result of the
oxidation of nitrogen available in the combustion air (thermal and prompt NOx) and conversion of
chemically-bound nitrogen in the fuel (fuel-bound NOx). Thermal NOx forms in the high temperature
area of the gas turbine combustor, increases exponentially with increasing flame temperature, and
increases linearly with increasing residence time. Prompt NOx forms near the flame front as
intermediate combustion products and is a relatively small fraction of total NOx in lean, near-
stoichiometric combustors. However, prompt NOx may become an important consideration for units
using dry low-NOx combustors and lean fuel mixtures. Fuel-bound NOx forms from the combustion of
fuels containing bound nitrogen. This phenomenon is not important when combusting natural gas or
distillate fuel oil, which contain negligible fuel-bound nitrogen. Other factors that may also increase
NOx emissions are combustion turbine loads and ambient conditions.

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Combustion Turbine (Unit 2B) Facility ID No. 0490015
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Applicant’s Proposed NOx Controls

The following summarizes the-applicant’s list of potential control alternatives and identifies those
alternatives that are not technically feasible for this project.

Dry Low-NOx Combustor Design (DLN): The U.S. Department of Energy has provided millions of
dollars of funding to a number of manufacturers of combustion turbines to develop low pollutant-
emitting units. Efforts over the last ten years have focused on reducing the peak flame temperature for
natural gas fired units by staging combustors and premixing fuel and air prior to combustion in the
primary zone. The combustor design for this project is the General Electric DLN-1 that operates in four
distinct modes: primary, lean-lean, secondary, and premix. In the primary mode, fuel is supplied only
to the primary nozzles to ignite, accelerate, and operate the unit over a range of low- to mid-loads and
up to a set combustion reference temperature. Once the first combustion reference temperature is
reached, operation in the lean-lean mode begins when fuel is also introduced to the secondary nozzles to
achieve the second combustion reference temperature. After the second combustion reference
temperature is reached, operation in the secondary mode begins by shutting off fuel to the primary
nozzle and extinguishing the flame in. the primary zone. Finally, in the premix mode, fuel is
reintroduced to the primary zone for premixing fuel and air. Although fuel is supplied to both the
primary and secondary nozzles in the premix mode, there is only flame in the secondary stage. The
premix mode of operation occurs at loads between 50% to 100% of base load and provides the lowest
NOx emissions. A very important aspect of DLN technology is the control and staging of these modes
of operation, which are automatically controlled by the General Electric Speedtronic™ Mark V Gas
Turbine Control System. For this project, the manufacturer has guaranteed NOx emissions levels of 9
ppmvd @ 15% oxygen when firing natural gas and employing DLN controls. Another control method
must be employed when firing fuel oil.

Wet Injection (WI): Water or steam is injected into the primary combustion zone to reduce the flame
temperature, resulting in lower NOx emissions. Water injected into this zone acts as a heat sink by
absorbing heat necessary to vaporize the water and raise the temperature of the vaporized water to the
temperature of the exhaust gas stream. Steam injection uses the same principle, excluding the heat
required to vaporize the water. Therefore, much more steam is required (on a mass basis) than water to
achieve the same level of NOx control. However, there is a physical limit to the amount of water or
steam that may be injected before flame instability or cold spots in the combustion zone would cause
adverse operating conditions for the combustion turbine. Standard combustor designs with wet injection
can generally achieve NOx emissions of 42/65 ppmvd for gas/oil firing. Advanced combustor designs
generate lower NOx emissions to begin with and can tolerate greater amounts of water or steam
injection before causing flame instability. Advanced combustor designs with wet injection can achieve
NOx emissions of 25/42 ppmvd for gas/oil firing.

Conventional Selective Catalvtic Reduction (SCR): This is an add-on control technology in which
ammonia is injected into the exhaust gas stream in the presence of a catalyst-bed to combine with NOx
in a reduction reaction forming nitrogen and water. For this reaction to proceed satisfactorily, the
exhaust gas temperature must be maintained between 450° F and 850°F. SCR is a commercially
available, demonstrated control technology currently employed on several combined cycle combustion
turbine projects capable of very low NOx emissions (< 3.5 ppmvd). However, conventional SCR is not
technically feasible because the combustion turbine exhaust temperature of 1100°F is too high for
standard catalysts and the oxidation reaction would not occur.

“Hot” Selective Catalvtic Reduction (SCR): Due to the temperature limitation of conventional SCR
catalysts, manufacturers have developed specially formulated zeolite catalysts designed to further the
reduction reaction at temperatures up to 1025°F which is within the range of the exhaust gas

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
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temperature (1100°F) of this project. Typical NOx removal efficiencies for a hot SCR system would be
70% to 90% removal. Hot SCR is technically feasible. for this project.

Selective Non-Catalytic Reduction (SNCR): In the SNCR process, ammonia or urea is injected at high
temperatures without a catalyst to reduce NOx emissions to nitrogen and water vapor. However, the
exhaust temperature must be maintained above 1600°F to allow the reaction to occur, otherwise
uncontrolled NOx will be emitted as well as unreacted ammonia. In addition, the exhaust temperature
must not exceed 2000°F or ammonia will actually be oxidized creating additional NOx emissions.
SNCR is not feasible because the combustion turbine exhaust temperature of 1100°F is too low.

Non-Selective Catalytic Reduction (NSCR): NSCR uses a platinum/rhodium catalyst to reduce NOx to
nitrogen and water vapor in exhaust gas streams containing less than 3% oxygen. This technology has
only been applied to automobiles and stationary reciprocating engines. NSCR is not technically feasible
because the oxygen content of the combustion turbine exhaust (13% to 15% oxygen) is too high.

SCONOx™: SCONOx™ is a NOx and CO control system exclusively offered by Goal Line
Environmental Technologies. Specialized potassium carbonate catalyst beds reduce CO and NOx
emissions using an oxidation/absorption/regeneration cycle. The required operating temperature range
is between 300°F and 700°F which requires a HRSG for use with a gas turbine. SCONOx™ is not
technically feasible because the combustion turbine exhaust temperature of 1100°F is too high.

XONON™: XONON™ is an emerging technology that partially burns fuel in a low temperature pre-
combustor and completes combustion in a catalytic combustor. The result is partial combustion with a
lower temperature and NOX formation followed by flame-less catalytic combustion to further inhibit
NOx formation. The technology has been demonstrated on only a few gas turbines that are much
smaller than the proposed project. However, General Electric has teamed with Catalytica and plans to
develop a combustor for gas turbines in the 80-90 MW range. XONON™ is rejected as an emerging
technology that has not yet been demonstrated for this size gas turbine.

Of the control alternatives discussed, only DLN combustor technology, wet injection, and hot SCR
remain as viable control options. Because DLN is not really a control option when firing oil, DLN and
wet injection were combined to form a single option for evaluation purposes. The following table ranks
these options in order of control effectiveness.

Control Fuel Controlled Control Reduction Totals Cost per
Option Emissions Efficiency TPY TPY Ton of NOx
ppmvd, @ 15% O2 Removed
Hot SCR Gas 3.5 65.5%" 82.6
30.5 NOx®
O T A 9 130.5 $10,189/ton NOx
DLN Gas 25.0 Baseline Baseline
Baseli Ii
Wet Injection | Oil 42.0 Baseline Baseline - aseline Baseline

Table Notes:

a

Based on emissions from DLN-controlled level to SCR-controlled level. Assumes similar level of control
for gas or oil firing.

Based on estimated installed capital cost of $4,644,270 and a total annualized cost of $1,240,955 per year
from the application and a vendor quote.

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
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Selective catalytic reduction (SCR) with ammonia injection is recognized as the top control option for
this project and would result in an overall NOx reduction of 130.5 tons per year. The applicant
reviewed SCR for the following additional adverse impacts.

Energy Impacts: Installation of SCR would result in an energy penalty due to the pressure drop across
the catalyst bed of nearly 3.5 inches of water. This equates to nearly 4 million kWh per year of potential
lost power generation. Based on a power cost of $0.030/kWh, this results in a lost energy cost of
$118,260 per year.

Environmental Impacts: SCR requires the injection of ammonia at slightly above the stoichiometric
rate which inevitably results in ammonia “slip” or emissions of unreacted ammonia. The applicant
estimates as much as 25 tons of unreacted ammonia could slip by the SCR system. During startups,
upsets, malfunctions, or as a result of catalyst degradation, ammonia emissions could exceed the odor
threshold and cause ambient odor problems. Ammonia may react with sulfur to generate up to
additional 50% more PM1o emissions in the form of ammonium sulfates and bisulfates. Ammonia has
been designated as an Extremely Hazardous Substance under federal SARA Title III regulations.
Finally, the spent catalyst could be considered hazardous requiring handling and disposal subject to
RCRA regulations.

Economic Impacts: For purposes of comparison, DLN technology (and wet injection) was selected as
the baseline because General Electric offers no other combustor design for this model combustion
turbine. The applicant estimated the incremental, annualized cost of SCR with respect to DLN
technology (and wet injection) to be nearly $10,189 per ton of NOX removed based on 100% base load
operation. These costs are the result of substantial costs related to installation, equipment, catalyst
replacement, energy consumption, and ammonia usage.

The applicant rejected SCR primarily based on unreasonable costs associated with controlling low NOx
emissions. The applicant proposed the following as the best available controls:

Gas Firing: DLN technology with a NOx emissions standard of 9.0 ppmvd @ 15% oxygen; and
Oil Firing: Wet injection with a NOx emissions standard of 42.0 ppmvd @ 15% oxygen.

The applicant indicated that this proposal is consistent with recent Department BACT determinations
for similar simple cycle combustion turbines in Florida as well as the determination made by other states
for similar units.

6.1.3 Department’s NOx BACT Determination

In general, the Department agrees with the applicant that DLLN combustion technology for gas firing and
wet injection for oil firing represents BACT for this simple cycle combustion turbine. The Department
recognizes hot SCR as the top control option, but likewise rejects it due to adverse energy,
environmental, and primarily economic impacts. Energy and environmental impacts are relatively
minimal. The Department gives no consideration to potential odor problems due to malfunctions or
catalyst degradation, as these are compliance issues. There appears to be a typo or calculation error in
the applicant’s estimated incremental cost per ton of NOx removed for the hot SCR option because
$1,240,955 per year + 130.5 tons per year of NOx removed equals $9509 per ton. Using the applicant’s
vendor cost proposals, the Department roughly estimates the incremental cost for the hot SCR control
option to be $9211 per ton of NOx removed. This estimate considers a capital recovery factor of 7%
and a credit of $25 per ton of NOx removed for Title V fees. The Department similarly rejects SCR
primarily based on unreasonable costs associated with controlling very low NOx emissions. Therefore,
the Department determines that the Best Available Control Technology for this project is the following.

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
75 MW Combustion Turbine (Unit 2B) Facility ID No. 0490015
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Gas Firing: DLN technology with a NOx emissions standard of 9.0 ppmvd @ 15% oxygen; and
Oil Firing: Wet injection with a NOx emissions standard of 42.0 ppmvd @ 15% oxygen.

This BACT determination is much more stringent than the standards of NSPS, Subpart GG.
Compliance with the BACT emissions limiting standards shall be demonstrated by conducting initial
and annual performance tests in accordance with EPA Method 20. Compliance shall be demonstrated
with separate performance tests conducted for the firing of natural gas as well as for the firing of low
sulfur distillate oil. In addition, a certified continuous emissions monitor shall be used to demonstrate
compliance with these BACT limits based on a 24-hour block average for gas firing and a 3-hour block
average for oil firing. The CEMS RATA results may be used demonstrate compliance provided the
capacity, notice, and reporting requirements for the annual test are met.

6.2 CARBON MONOXIDE (CO)

6.2.1

6.2.2

Discussion of CO Emissions

Emissions of carbon monoxide (CO) will result from incomplete fuel combustion while cperating ihie
combustion turbine. Typically, CO emissions are inversely proportional to NOx emissions. However,
new advanced combustor designs have been able to also lower CO emissions while reducing NOx
emissions. The project will generate significant emissions of CO (> 100 tons per year) and must
therefore apply the best available control technology (BACT).

Applicant’s Proposed CO BACT

The applicant identifies two control options that are technically feasible and commercially available for
combustion turbines: an oxidation catalyst and combustion process design. Noble metal oxidation
catalysts may be incorporated into the combustion turbine exhaust. These catalysts promote the
oxidation of CO to carbon dioxide (CO2) at much lower temperatures (650°F to 1150°F) than possible
for oxidation without the catalyst. For this project, the exhaust gas temperature of 1100°F is in the
proper design range and at this temperature, the control efficiency is primarily a function of gas
residence time. Increasing the catalyst bed depth will increase the gas residence time, but will also
increase the pressure drop across the catalyst bed causing an undesirable energy loss. This leads to the
following simplified analysis.

Control Fuel Controlled Control Reduction Totals Cost per
Option ¢ Emissions Efficiency TPY TPY Ton of NOx

ppmvd, @ 15% 02 Removed*

Oxidation Gas 2.0 90% 153.2°

170.2 1900/ton NOx"
Catal'\/s[ Oil 2.0 90% 17.03 $1900/ton X

Combustion Gas 20.0° Baseline Baseline
Baseline Baseline

Design 0il 20.0 Baseline Baseline

Table Notes:

?  Based on emissions from DLN-controlled level to oxidation catalyst-controlled level. Assumes similar

level of control for gas or oil firing.
Based on estimated installed capital cost of $1,368,919 and a total annualized cost of $323,438 per year.

Initially, the applicant requested a CO emissions limit of 25 ppmvd when fiiing natural gas. An oxidation
catalyst would reduce the corresponding annual CO emissions by nearly 210 tons per year with a cost of
$1550 per ton removed which the Department was considering for cost effectiveness. For an identical unit,

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
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6.2.3

the applicant also provided CO emissions test reports that indicated much lower emissions levels were
achievable for DLN with the GE 7EA. Although unable to secure a guarantee from General Electric, the
applicant requested a lower CO emission standard of 20 ppmvd which is reflected in this table.

An oxidation catalyst is recognized as the top control option and the applicant reviewed this option for
the following additional adverse impacts.

Energy Impacts: Installation of an oxidation catalyst would result in an energy penalty due to the
pressure drop across the catalyst bed of nearly 1.0 inch of water. This equates to about 1.3 million kWh
per year of potential lost power generation. Based on a power cost of $0.030/kWh, this results in a lost
energy cost of $39,420 per year.

Environmental Impacts: An oxidation catalyst would also readily oxidize other compounds as well as
CO. For example, when firing distillate oil, SO2 would be oxidized to SO3 which would combine with
moisture to form additional sulfuric acid mist as well as PM10. An oxidation catalyst does not remove
CO, but simply accelerates the natural atmospheric oxidation process of CO to CO2. Further reduction
of CO beyond levels inherent to the DLN design would not result in any additional environmental
benefits or improved ambient air quality.

Economic Impacts: For purposes of comparison, DLN technology (and wet injection) was selected as
the baseline because General Electric offers no other combustor design for this model combustion
turbine. The applicant estimated the incremental, annualized cost of an oxidation catalyst with respect
to the baseline (DLN/wet injection) to be nearly $1900 per ton of CO removed.. These costs are the
result of substantial costs related to installation, equipment, catalyst replacement, and energy
consumption.

The applicant rejected SCR primarily based on unreasonable costs associated with controlling inherently
low CO emissions. The applicant proposed the following as the best available controls:

Gas Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen; and
Oil Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen.

In addition, the applicant requested a permit condition be added if unable to comply with the lower CO
emission standard during any annual test. The condition would allow the permittee to request a
compliance schedule and establish final compliance within 12 months of such a request.

Department’s CO BACT Determination

In general, the Department agrees with the applicant that the good combustion characteristics of the
General Electric Model 7EA represent BACT for this project. However, the Department rejects the
applicant’s argument that the further reduction of CO emissions would have negligible ambient impacts.
Ambient impacts are evaluated in the modeling analysis and are not considered in the BACT

determination. The Department gives further consideration to the following items: '

e At the requested CO emissions standards of 20/20 ppmvd for gas/oil firing, the Department believes
an oxidation catalyst is not quite cost effective at $1900 per additional ton of CO removed, relative
to the significant emissions rates for other regulated pollutants.

e The Department is aware of two similar GE 7EA units permitted in Florida. The Gainesville
Regional Utilities’ Deerhaven Station operates a simple cycle peaking unit with a NOx limit of 15
ppmvd and a CO limit to remain under 100 tons per year. Stack tests indicate CO emissions of 7.1
ppmvd with NOx emissions at 7.9 ppmvd. Kissimmee Utilities Authority’s Cane Island Plant
operates a combined cycle unit with a CO limit of 20 ppmvd and a NOx emissions limit of 25
ppmvd. However, this unit has tested at a rate of 9.7 ppmvd for CO and 10.5 ppmvd for NOx.

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
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e Stack test information submitted by the applicant for an identical unit in Brandywine, Maryland
indicates actual tested CO emissions levels of less than 10 ppmvd for firing natural gas and less than
5 ppmvd for firing distillate oil.

e The Department is aware that General Electric guarantees CO/NOX limits for the DLN-1 combustor
dependent on the tuning for NOx. In other words, GE is able to tune the DLN-1 combustor for very
low NOxX emissions at the expense (or possibility) of increasing CO emissions. However, based on
the available stack test information, these guarantees appear very conservative.

e Conversations with the applicant indicate that General Electric is unwilling to guarantee a lower CO
limit due to some site-specific problems with other installations. However, GE was able to make
specific modifications to the combustor to lower the CO emissions for these sites.

e The RACT/BACT/LAER Clearinghouse database identifies only a few projects where an oxidation
catalyst was required as BACT. In each of these projects, the units were either much larger or much
smaller than the General Electric Model 7EA.

The Department rejects the oxidation catalyst primarily based on the costs associcted with controlling
inherently low CO emissions. The Department believes the applicant has provided reasonable assurance
that the proposed combustion turbine is capable of complying with the lower emissions standards of
20/20 ppmvd for gas/oil firing. Therefore, the Department determines that the Best Available Control
Technology for this project is the following.

Gas Firing: Combustion design with a CO emissions standard of 25.0 ppmvd @ 15% oxygen during the
first 12 months after initial startup and 20.0 ppmvd @ 15% oxygen thereafter; and

Oil Firing: Combustion design with a CO emissions standard of 20.0 ppmvd @ 15% oxygen.

The higher emission rate will allow sufficient time for the installation, tuning, and perhaps combustor
modification, if necessary. Initial and annual compliance with the BACT standards shall be
demonstrated by conducting individual performance tests in accordance with EPA Method 10 for firing
natural gas and low sulfur distillate oil.

6.3 PARTICULATE MATTER (PM/PM10), SULFURIC ACID MIST (SAM) AND SULFUR DIOXIDE (SO2)

6.3.1

6.3.2

Discussion of PM/PMi10, SAM, and SO2 Emissions

Emissions of particulate matter, sulfur dioxide, and sulfuric acid mist will result from the combustion of
the gas turbine fuels. Particulate matter emissions increase with incomplete fuel combustion as well as
with higher concentrations of ash, sulfur, and trace elements in the fuel. Most of the particulate matter
emitted from these types of processes will be less than 10 microns in diameter (PMi0). Similarly,
emissions of sulfur dioxide and sulfuric acid mist are a function of the amount of fuel sulfur. Gas
turbines are subject to the following New Source Performance Standards for sulfur dioxide in 40 CFR
60, Subpart GG:

No owner or operator subject to the provisions of this subpart shall burn in any stationary gas turbine
any fuel which contains sulfur in excess of 0.8 percent by weight.

Applicant’s Proposed PM/PMi10, SAM, and SO2 BACT

The applicant identified several available control technologies for particulate matter removal including
centrifugal collectors, electrostatic precipitators, fabric filters, and wet scrubbers. General Electric, the
combustion turbine manufacturer, guarantees PM1o emissions for the Model 7EA unit of no more than
10 pounds per hour for natural gas firing and 26 pounds per hour for low sulfur distillate oil firing,
including filterable and condensable fractions of the sampling train. Based on the design flow rate, this
equates to approximately 0.002 grains per dry standard cubic feet of exhaust gas or roughly the
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6.3.3

emissions concentrations to be expected affer control by a fabric filter. This level of emissions would
be difficult to control with add-on equipment as well as measure during a performance test.

The applicant indicated that wet or dry flue gas desulfurization and fuel treatment could be applied to
this project to remove sulfur compounds. Although no cases of flue gas desulfurization applied to
combustion turbines were identified, this option is technically feasible. Fuel treatment involves the
desulfurization of natural gas and distillate oil by the fuel vendor prior to delivery to the user. For this
project, the applicant has requested the use of pipeline quality natural gas containing less than 2 grains
of sulfur per 100 SCF and distillate oil containing no more than 0.05% sulfur by weight. Limiting the
sulfur content of the fuels also establishes the maximum potential SAM and SO2 emissions. At these
already very low levels, the control efficiency of an add-on technology would be unreasonably low and
cost prohibitive.

The applicant proposed the following low sulfur, clean fuels as the best viable controls for this project.
Gas Firing: Pipeline quality natural gas containing no more than 2 grains of sulfur per 100 SCF, and
Oil Firing: No. 2 distillate oil containing no more than 0.05% sulfur by weight.

The applicant provided information collected from EPA’s RACT/BACT/LAER Clearinghouse
indicating low-sulfur, clean. fuels to be the predominant BACT control for these -pollutants for
combustion turbines. Typically, BACT has been established as pipeline-grade natural gas containing
negligible sulfur as the primary fuel and low sulfur (< 0.05% sulfur by weight) distillate oil as a backup
fuel.

Department’s PM/PMio, SAM, and SO2 BACT Determination

The Department agrees with the applicant. It would be cost prohibitive to add equipment to control
already very low emissions of particulate matter, sulfur dioxide, and sulfuric acid mist. A top-down
BACT determination was not required. The specification of fuels containing low concentrations of
sulfur constitutes a pollution prevention technique, is given favorable consideration by the Department,
and remains consistent with EPA direction. Therefore, the Department determines that the Best
Available Control Technology for this project is the designed combustion process of the GE Model 7EA
unit and the following fuel specifications.

Gas Firing: The combustion turbine shall be fired primarily by pipeline natural gas containing no more
than 2 grains of sulfur per 100 standard cubic feet of natural gas.

Qil Firing: The combustion turbine may be fired with No. 2 (or a superior grade) distillate fuel oil
containing no more than 0.05% sulfur by weight and for no than 876 hours per consecutive 12 month
period. '

Limiting the sulfur content of the fuels to the above levels is clearly more stringent than the NSPS limit
for sulfur dioxide. In addition, the measurement of particulate matter at these very low.concentrations is
uncertain. Therefore, the Department will specify the following permit condition as a surrogate for
particulate matter.

Visible Emissions: Visible emissions from the combustion turbine exhaust shall not exceed 10%
opacity.
Compliance with the fuel specifications shall be demonstrated by keeping records of the sulfur contents

of the fuels delivered. Compliance with the visible emissions standard shall be demonstrated by
conducting initial and annual performance tests in accordance with EPA Method 9.
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6.4 VOLATILE ORGANIC COMPOUNDS

Based on the manufacturer’s guaranteed emissions rates, maximum VOC emissions will be less than 10 tons per
year, well below the Significant Emissions Rate. Therefore, no BACT determination is required for this
pollutant. However, the Department determines the following VOC emissions standards are necessary to ensure
emissions levels are actually minor for purposes of this PSD review.

Gas Firing: 2.0 ppmvd measured as methane, 3-hour test average
Oil Firing: 4.0 ppmvd measured as methane, 3-hour test average

Initial compliance with the VOC emissions limits shall be demonstrated by conducting performance tests in
accordance with EPA Methods 18, 25, and/or 25A. Thereafter, compliance with the VOC emissions rates shal!
be assumed if compliance is demonstrated for the emissions standards for carbon monoxide and visible
emissions. Compliance shall also be demonstrated during the fiscal year prior to renewing each operation
permit.

7.0 SUMMARY OF DEPARTMENT’S BACT DETERMINATION

7.1 BACT EMISSION LIMITS

Following are the BACT limits determined by the Department for this project. The emission limits or their
equ1valents in terms of pounds per hour and NSPS units, as well as the applicable averaging times, will be given
in the specific conditions of the permit.

EU-004: GE Model 7EA Combustion Turbine

Pollutant | Controls’ Emission Standard
Cco Gas Firing W/DLN, First 12 Months After Initial Startup 25.0 ppmvd @ 15% oxygen
54.0 pounds per hour
Gas Firing W/DLN, After First 12 Months After Initial Startup 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
Oil Firing W/Wet Injection 20.0 ppmvd @ 15% oxygen
43.0 pounds per hour
NOx Gas Firing W/DLN 9.0 ppmvd @ 15% oxygen
32.0 pounds per hour
Oil Firing W/Wet Injection 42.0 ppmvd @ 15% oxygen
167.0 pounds per hour
PM/PMi0 | Fuel Sulfur Specifications and Combustion Design Visible emissions < 10% opacity
SAM?/SO2 | Natura! Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur Specification 0.05% sulfur by weight
vOoC* Gas Firing W/Combustion Design 2.0 ppmvd as methane
2.0 pounds per hour
Oil Firing W/Combustion Design 4.0 ppmvd as methane
5.0 pounds per hour

The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.
b DLN means dry low-NOx controls. Oil firing is limited to 876 hours during any consecutive 12 months.
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7.2 BACT COMPLIANCE DEMONSTRATION

Following is a brief summary of the methods required to demonstrate compliance with the BACT limits
specified above.

Poliutant Compliance Methods*

CO EPA Method 10 for initial and annual tests concurrent with NOx.

NOx EPA Method 20 for initial and annual tests concurrent with CO; continuous compliance shall be
demonstrated with data from the certified continuous emissions monitor; annual! RATA results
may be substituted for annual tests if all capacity, notification, and reporting requirements are met.

PM/PM10 EPA Method 9 for initial and annual visible emissions tests as a surrogate standard for PM/PM1o0.

SO2/SAM Record keeping for the sulfur content of fuels delivered to the site.

VOC Method 18, 25, or 25A for initial tests and prior to renewal of the operation permit, thereafter
compliance is assumed 1F compliance is maintained with the CO and VE standards.

* Compliance shall be demonstrated for each fuel type.

7.3 BACT EXCESS EMISSIONS ALLOWED
Pursuant to the Rule 62-210.700, F.A.C., excess emissions are permitted as follows.

Excess Emissions Allowed: Excess emissions resulting from startup, shutdown, or malfunction of the
combustion turbine shall be permitted provided that best operational practices are adhered to and the duration of
excess emissions shall be minimized. Excess emissions resulting from startup to simple cycle mode shall not
exceed one (1) hour. In no case shall excess emissions from startup, shutdown, and malfunction exceed two
hours in any 24-hour period. If excess emissions occur due to malfunction, the owner or operator shall notify
the Compliance Authority within one (1) working day of: the nature, extent, and duration of the excess
emissions; the cause of the excess emissions; and the actions taken to correct the problem. [Applicant Request,
Vendor Data and Rule €2-210.700(1),(5), and (6), F.A.C.]

Excess Emissions Prohibited: Excess emissions caused entirely or in part by poor maintenance, poor operation,
or any other equipment or process failure that may reasonably be prevented during startup, shutdown or
malfunction, shall be prohibited. These emissions shall be included in the calculation of the 24-hour NOx
averages for compliance determinations. [Rule 62-210.700(4), F.A.C.]

8.0 COMMENTS FROM NPS AND EPA REGION 4
8.1 NPS COMMENTS

The National Park Service commented that they were pleased to see the project proposed a new simple-
cycle gas turbine that will meet a 9-ppmvd NOx limit when firing natural gas. NPS also agreed that
there is little potential for this project to impact the Chassahowitza Class 1 Area due to low emissions
and distance (130 km). The Department has no response.

8.2 EPA REGION 4 COMMENTS
The Department has the following response to EPA Region 4’s comments.

1. EPA commented that the Department should also include the emission rate of 0.002 grains per
dscf corresponding to the surrogate standard of 10% opacity. The Department established the
surrogate standard because of the uncertainty of the test method measuring such low emissions.

TECO Power Services - Hardee Power Station Permit No. PSD-FL-140(A)
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However, the Department will include the emissions rate as a reference in the emissions
standards summary table.

2, EPA commented on an inconsistency regarding the cost analysis for a CO oxidation catalyst.
The Department was aware of the error and performed its own review of the cost effectiveness.

3. EPA commented that a similar DEP project (KUA Cane Island) allowed only one hour of
excess emissions. In addition, EPA states that it is their policy not to grant automatic
exemptions for excess emissions and that BACT applies during all normal operations. The
Draft Permit includes conditions that limit excess emisstons due to startup, shutdown, and
malfunction to no more than 2 hours in any 24-hour period. In addition, the permit specifically
limits excess emissions due to startup to no more than one hour in any 24-hour period. The
Department justifies the periods of allowed excess emissions by a technical consideration of the
physical operation of the combustor technology being employed. The dry-low NOx system
requires a series of combustion stages to achieve the lean, premixed conditions that allow very
low NOx emissions. During these relatively brief periods, emissions of CO and NOx are not
yet stable. However, this is true for many combustion processes. The Department is authorized
to grant these excess emissions conditions based on state Rule 62-210.700, F.A.C., as part of the
EPA-approved State Implementation Plan.

4, EPA commented that the potential use of distillate oil would cause a small increase in the
potential VOC emissions from the existing fuel storage tank. The Department agrees and will
include the increased potential emissions in the state’s database.

5. EPA notes that the OAQPS Cost Control Manual suggests an interest rate of 7% and not 7.5%
as used by the applicant. The Department concurs.
6. EPA notes that SCR control efficiencies for NOx approach 90% and not the 61% used by the

applicant. The Department notes that a 90% control efficiency for this project (9 ppmvd) would
result in SCR-controlled emissions of less than 1 ppmvd. Due to problems with ammonia slip,
catalyst fouling, and reagent stratification, the Department does not believe that this level of
control is reliably measurable or consistently achievable. The Department concedes that a 90%
control efficiency with SCR is possible when the uncontrolled NOx emissions are in the range
of 25 ppmvd.

7. EPA recommended changing the applicant’s proposed permit conditions using the phrase “tons
per year” to “tons per consecutive 12 months”. The Department is aware of the requirements
regarding practicable enforceability. The Draft Permit includes such language when
appropriate.

9.0 RECOMMENDATION AND APPROVAL

The permit project engineer and reviewing Professional Engineer is Jeff Koerner, P.E. The New Source Review
Section recommends the above BACT determinations for this project. Additional details of this analysis may be
obtained by contacting the project engineer at 850/414-7268 or the following address:

Department of Environmental Protection
Bureau of Air Regulation

New Source Review Section

Mail Station #5505

2600 Blair Stone Road

Tallahassee, Florida 32399-2400
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Recommended By: Approved By
(DRAFT) | (DRAFT)
C. H. Fancy, P.E., Chief Howard L. Rhodes, Director

Bureau of Air Regulation Division of Air Resources Management

Date: Date:
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SECTION 1V.
APPENDIX GG - FEDERAL NEW SOURCE PERFORMANCE STANDARDS (NSPS)

40 CFR 60, SUBPART A - NSPS GENERAL PROVISIONS

This emissions unit is subject to the applicable portions of 40 CFR 60, Subpart A, General Provisions,
including;:

40 CFR 60.7, Notification and Record Keeping

40 CFR 60.8, Performance Tests '
40 CFR 60.11, Compliance with Standards and Maintenance Requirements
40 CFR 60.12, Circumvention

40 CFR 60.13, Monitoring Requirements

40 CFR 60.19, General Notification and Reporting Requirements

For copies of these requirements, please contact the Department’s New Source Review Section.
40 CFR 60, SUBPART GG - STATIONARY GAS TURBINES

This emissions unit is subject to 40 CFGR 60, Subpart GG for stationary gas turbines adopted by
reference in Rule 62-204.800(7)(b), F.A.C. The following conditions follow the original NSPS rule
language and numbering scheme. Regulations that are not applicable were omitted for clarity. Because
- this emissions units is subject to an NSPS, it is also subject to the following federal provisions: 40 CFR
60, Subpart A, General Provisions for sources subject to an NSPS, adopted by reference in Rule 62-
204.800(7)(d), F.A.C.; 40 CFR 60, Appendix A - Test Methods, Appendix B - Performance
Specifications, Appendix C - Determination of Emission Rate Change, Appendix D - Required
Emissions Inventory Information, Appendix F - Quality Assurance Procedures, adopted by reference in
Rule 62-204.800(7)(e).

40 CFR 60.330 APPLICABILITY AND DESIGNATION OF AFFECTED FACILITY.

(a)  The provisions of this subpart are applicable to all stationary gas turbines with a heat input at peak
load equal to or greater than 10 million BTU per hour, based on the lower heating value of the fuel
fired.

40 CFR 60.331 DEFINITIONS.

As used in this subpart, all terms not defined herein shall have the meaning given them in the Act and in
subpart A of this part.

(a) Stationary gas turbine means any simple cycle gas turbine, regenerative cycle gas turbine or any
gas turbine portion of a combined cycle steam/electric generating system that is not self propelled.
[t may, however, be mounted on a vehicle for portability.

(b) Simple cvycle gas turbine means any stationary gas turbine which does not recover heat from the
gas turbine exhaust gases to preheat the inlet combustion air to the gas turbine, or which does not
recover heat from the gas turbine exhaust gases to heat water or generate steam.

(d) Combined cycle gas turbine means any stationary gas turbine which recovers heat from the gas
turbine exhaust gases to heat water or generate steam.

(f)  Ice fog means an atmospheric suspension of highly reflective ice crystals.

(g) ISO standard day conditions means 288 degrees Kelvin, 60 percent relative humidity and 101.3
kilopascals pressure.

(h)  Efficiency means the gas turbine manufacturer's rated heat rate at peak load in terms of heat input
per unit of power output based on the lower heating value of the fuel.

TECO — Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility 1.D. No. 049-0015
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Peak load means 100 percent of the manufacturer's design capacity of the gas turbine at ISO
standard day conditions.

Base load means the load level at which a gas turbine is normally operated.

Gas turbine model means a group of gas turbines having the same nominal air flow, combustor
inlet pressure, combustor inlet temperature, firing temperature, turbine inlet temperature and
turbine inlet pressure.

Electric utility stationary gas turbine means any stationary gas turbine constructed for the purpose
of supplying more than one-third of its potential electric output capacity to any utility power
distribution system for sale.

60.332 STANDARD FOR NITROGEN OXIDES.

(a)  On and after the date of the performance test required by Sec. 60.8 is completed, evéry owner or
operator subject to the provisions of this subpart as specified in paragraphs (b) of this section shall
comply with one of the following, except as provided in paragraphs (e) of this section.

(1) No owner or operator subject to the provisions of this subpart shall cause to be discharged
into the atmosphere from any stationary gas turbine, any gases which contain nitrogen
oxides in excess of:

(14.4)
STD = (0.0075) + F
Y

Where:

STD = allowable NOx emissions (percent by volume at 15 percent oxygen and on a
dry basis).

Y = manufacturer's rated heat rate at manufacturer's rated load (kilojoules per watt
hour) or, actual measured heat rate based on lower heating value of fuel as
measured at actual peak load for the facility. The value of Y shall not exceed
14.4 kilojoules per watt hour.

F = 7 NO emission allowance for fuel-bound nitrogen as defined in the following
table:

(3)  F shall be defined according to the nitrogen content of the fuel as follows:

Fuel-Bound Nitrogen “F”
(Percent By Weight) (NOx 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).

(b)  Electric utility stationary gas turbines with a heat input at peak load greater than 100 million Btu
per hour based on the lower heating value of the fuel fired shall comply with the provisions of
paragraph (a)(1) of this section.

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)

74 MW Combustion Turbine (Unit 2B) Facility [.D. No. 049-0015
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(f)  Stationary gas turbines using water or steam injection for control of NOX emissions are exempt
from paragraph (a) when ice fog is deemed a traffic hazard by the owner or operator of the gas
turbine. h .

40 CFR 60.333 STANDARD FOR SULFUR DIOXIDE.

On and after the date on which the performance test required to be conducted by Sec. 60.8 is completed,
every owner or operator subject to the provision of this subpart shall comply with one or the other of the
following conditions:

(b) No owner or operator subject to the provisions of this subpart shall burn in any stationary gas
turbine any fuel which contains sulfur in excess of 0.8 percent by weight.

40 CFR 60.334 MONITORING OF OPERATIONS.

(a) The owner or operator of any stationary gas turbine subject to the provisions of this subpart and
using water injection to control NOX emissions shall install and operate a continuous monitoring
system to monitor and record the fuel consumption and the ratio of water to fuel being fired in the
turbine. This system shall be accurate to within +/- 5.0 percent and shall be approved by the
Administrator.

(b)  The owner or operator of any stationary gas turbine subject to the provisions of this subpart shall
monitor sulfur content and nitrogen content of the fuel being fired in the turbine. The frequency of
determination of these values shall be as follows:

(1)  TIf the turbine is supplied its fuel from a bulk storage tank, the values shall be determined on
each occasion that fuel is transferred to the storage tank from any other source.

(2) If the turbine is supplied its fuel without intermediate bulk storage the values shall be
determined and recorded daily. Owners, operators or fuel vendors may develop custom
schedules for determination of the values based on the design and operation of the affected
facility and the characteristics of the fuel supply. These custom schedules shall be
substantiated with data and must be approved by the Administrator before they can be used
to comply with paragraph (b) of this section.

(c) For the purpose of reports required under Sec. 60.7(c), periods of excess emissions that shall be
reported are defined as follows:

(1) Nitrogen oxides. Any one-hour period during which the average water-to-fuel ratio, as
measured by the continuous monitoring system, falls below the water-to-fuel ratio
determined to demonstrate compliance with Sec. 60.332 by the performance test required in
Sec. 60.8 or any period during which the fuel-bound nitrogen of the fuel is greater than the
maximum nitrogen content allowed by the fuel-bound nitrogen allowance used during the
performance test required in Sec. 60.8. Each report shall include the average water-to-fuel
ratio, average fuel consumption, ambient conditions, gas turbine load, and nitrogen content
of the fuel during the period of excess emissions, and the graphs or figures developed under
Sec. 60.335(a).

(2)  Sulfur dioxide. Any daily period during which the sulfur content of the fuel being fired in
the gas turbine exceeds 0.8 percent.

(3) Ice fog. Each period during which an exemption provided in Sec. 60.332(g) is in effect shall
be reported in writing to the Administrator quarterly. For each period the ambient
conditions existing during the period, the date and time the air pollution contro! system was

TECO — Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility I.D. No. 049-0015
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deactivated, and the date and time the air pollution control system was reactivated shall be
reported. All quarterly reports shall be postmarked by the 30th day following the end of
each calendar quarter.

40 CFR 60.335 TEST METHODS AND PROCEDURES.

(a) To compute the nitrogen oxides emissions, the owner or operator shall use analytical methods and
procedures that are accurate to within 5 percent and are approved by the Administrator to
determine the nitrogen content of the fuel being fired.

(b) In conducting the performance tests required in Sec. 60.8, the owner or operator shall use as
reference methods and procedures the test methods in appendix A of this part or other methods
and procedures as specified in this section, except as provided for in Sec. 60.8(b). Acceptable
alternative methods and procedures are given in paragraph (f) of this section.

(c)  The owner or operator shall determine compliance with the nitrogen oxides and sulfur dioxide
standards in Secs. 60.332 and 60.333(a) as follows:

(1) The nitrogen oxides emission rate (NOXx) shall be computed for each run using the
following equation:

NOx = (NOXO) (Pr/Po)“" (e I9(Hu-().(l0633)) (288010’]“3)1.53

Where

NOx =  emission rate of NOx at 15 percent oxygen and ISO standard ambient
conditions, volume percent. '

NOxo =  observed NO<INF>x</INF> concentration, ppm by volume.

Pr =  reference combustor inlet absolute pressure at 101.3 kilopascals ambient
pressure, mm Hg.

Po =  observed combustor inlet absolute pressure at test, mm Hg.

Ho = observed humidity of ambient air, g H<INF>2</INF>O/g air.

E = transcendental constant, 2.718.

Ta = .ambient temperature, °K.

(2) The monitoring device of Sec. 60.334(a) shall be used to determine the fuel consumption
and the water-to-fuel ratio necessary to comply with Sec. 60.332 at 30, 50, 75, and 100
percent of peak load or at four points in the normal operating range of the gas turbine,
including the minimum point in the range and peak load. All loads shall be corrected to
ISO conditions using the appropriate equations supplied by the manufacturer.

(3) Method 20 shall be used to determine the nitrogen oxides, sulfur dioxide, and oxygen
concentrations. The span values shall be 300 ppm of nitrogen oxide and 21 percent oxygen.
The NOX emissions shall be determined at each of the load conditions specified in
paragraph (c)(2) of this section.

(d) The owner or operator shall determine compliance with the sulfur content standard in Sec.
60.333(b) as follows: ASTM D 2880-71 shall be used to determine the sulfur content of liquid
fuels and ASTM D 1072-80, D 3031-81, D 4084-82, or D 3246-81 shall be used for the sulfur
content of gaseous fuels (incorporated by reference--see Sec. 60.17). The applicable ranges of
some ASTM methods mentioned above are not adequate to measure the levels of sulfur in some

TECO ~ Hardee Power Station DEP File No. PSD -FL-140(A)

74 MW Combustion Turbine (Unit 2B) Facility 1.D. No. 049-0015
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fuel gases. Dilution of samples before analysis (with verification of the dilution ratio) may be
used, subject to the approval of the Administrator.

(¢) To meet the requirements of Sec. 60.334(b), the owner or operator shall use the methods specified
in paragraphs (a) and (d) of this section to determine the nitrogen and sulfur contents of the fuel
being burned. The analysis may be performed by the owner or operator, a service contractor
retained by the owner or operator, the fuel vendor, or any other qualified agency.

TECO — Hardee Power Station DEP File No. PSD -FL-140(A)
74 MW Combustion Turbine (Unit 2B) Facility 1.D. No. 049-0015
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SECTION V.

APPENDIX XS - CEMS EXCESS EMISSIONS REPORT

FIGURE 1--SUMMARY REPORT--GASEOUS AND OPACITY EXCESS EMISSION AND
MONITORING SYSTEM PERFORMANCE

[Note: This form is referenced in 40 CFFR 60.7, Subpart A-General Provisions]
Pollutant (Circle One): SO NOx TRS HzS CO Opacity
Reporting period dates: From to

Company:

Emission Limitation:

Address:

Monitor Manufacturer and Model No.:

Date of Latest CMS Certification or Audit:

Process Unit(s) Description:

Total source operating time in reporting period 1:

Emission data summary ' CMS performance summary '

a. Startup/shutdown .......ccoovvecieverceerenienercirieniene a. Monitor equipment malfunctions ..........
b. Control equipment problems ........ccccoeevirnne. b. Non-Monitor equipment malfunctions .
C. Process problems .........coccooveeerienvvnverienncenrennen. c. Quality assurance calibration ................
d. Other known causes ........cc.ccconvernninnicecneninnnns d. Other known causes .........c.cccecevveevuennnnn.
€. UNKNOWN CAUSES .......ocververieveceneriesssscesnesssenaas e. Unknown Causes .........ccccecceevveceeneenienns

1. Duration of excess emissions in reporting period due to: 1. CMS downtime in reporting period due to:

2. Total duration of excess emissions ........c.c..c..... 2. Total CMS Downtime ..........cccoeevvennnne.
3. [Total duration of excess emissions] x (100) / [Total 3. [Total CMS Downtime] x (100) / [Total source
source operating time] ........c.cccceveeeieeneeneererneennene % ? | operating time] ....c.coceveveveeerererercrrieeeeereenan.

2

1 For opacity, record all times in minutes. For gases, record all times in hours.

2 For the reporting period: If the total duration of excess emissions is 1 percent or greater of the total
operating time or the total CMS downtime is 5 percent or greater of the total operating time, both the
summary report form and the excess emission report described in 40 CFR 60.7(c) shall be submitted.

Note: On a separate page, describe any changes since last quarter in CMS, process or controls.

| certify that the information contained in this report is true, accurate, and complete.

Name:

Signature:

Title:

Date:

TECO - Hardee Power Station DEP File No. PSD -FL-140(A)

74 MW Combustion Turbine (Unit 2B) Facility [.D. No. 049-0015
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Florida Department of

Memorandum Environmental Protection
TO: Clair Fancy, Chief, BAR

FROM: Jeff Koerner, New Source Review Section, BAR %/L

DATE: August 30, 1999

SUBJECT: TECO Power Services
Hardee Power Station, Unit 2B
75 MW Simple Cycle Combustion Turbine Project (PSD-FL-140(A)

Attached is the public notice package for the installation of a new 75 MW gas-fired combustion
turbine at the existing Hardee Power Station. The applicant, TECO Power Services, proposes to add one
General Electric Model No. PG7121 7EA dual-fuel simple cycle combustion turbine with electrical
generator set having a nominal power production of 75 MW. TECO Power Services identifies the new
combustion turbine as “Unit 2B”. The new unit will use the existing infrastructure including oil storage
and support equipment.

Nitrogen Oxides (NOYx) emissions from the gas turbine will be controlled by dry low-NOx combustors
capable of achieving emissions of 9 parts per million (ppm) by volume at 15 percent oxygen. Emissions
of 42 ppm NOx will be achieved during the limited low sulfur distillate oil use (876 hours per year) by wet
injection. Baseload carbon monoxide (CO) limits are 20 ppmvd corrected to 15% oxygen for gas and oil
firing. For the first 12 months of operation, CO is limited to 25 ppmvd corrected to 15% oxygen for gas
firing to allow for tuning the gas turbine. Emissions of volatile organic compounds, sulfur dioxide,
sulfuric acid mist, and particulate matter will be very low because of the inherently clean pipeline quality
natural gas, limited fuel oil use and, especially, the design of the GE unit.

I recommend your approval of the attached Intent to Issue.
JFK
Attachments



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush - 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

P.E. Certification Statement

Permittee: DEP File No. PSD-FL-140(A)
TECO Power Services PPS No. PA89-25
Hardee Power Station, Unit 2B Facility ID No. 0490015

Hardee County, Florida

Project type:

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA
dual-fuel simple cycle combustion turbine with electrical generator set having a nominal power production
of 75 MW. TECO Power Services identifies the new combustion turbine as “Unit 2B”. The new unit will
use the existing infrastructure including oil storage and support equipment. Dry low-NOx (DLN)
combustion technology will be used to control nitrogen oxide emissions when firing the primary fuel of
pipeline natural gas. Water injection will be used to control nitrogen oxide emissions when firing low sulfur
distillate oil as a backup fuel for up to 876 hours per year. Combustion design and clean fuels will be used
to minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and
volatile organic compounds.

- Baseload nitrogen oxides (NOx) limits are 9 ppmvd corrected to 15% oxygen for gas firing achievable
by dry low-NOx technology and 42 ppmvd for oil firing controlled by water injection. Baseload carbon
monoxide (CO) limits are 20 ppmvd corrected to 15% oxygen for gas and oil firing. For the first 12 months

of operation, CO is limited to 25 ppmvd corrected to 15% oxygen for gas firing to allow for tuning the gas
turbine.

Impacts due to the proposed project emissions are all less than the applicable significant impact limits
corresponding to the nearest PSD Class | Area (Everglades National Park) and Class II areas.

I HEREBY CERTIFY that the engineering features described in the above referenced application and
subject to the proposed permit conditions provide reasonable assurance of compliance with applicable
provisions of Chapter 403, Florida Statutes, and Florida Administrative Code Chapters 62-4 and 62-204
through 62-297. However, I have not evaluated and I do not certify aspects of the proposal outside of my
area of expertise (including but not limited to the electrical, mechanical, structural, hydrological, and

geological features).
oy L\ i,

SN T3otes . “C’». “.

Jeftery F. Koerner, P.E. 355\ &@meoﬂ . ,.; 2

Registration Number: 49431~
R+ I KO C24E40T

Department of Environmantal: Protec%&on 5

Bureau of Air Regulatlon‘j\%w Sg\urce Evj '§ "Section

111 South Magnolia Drive ‘:«Stfte“ LERPL 'ﬁ‘\‘ &

luunl"‘

Tallahassee, Florida 32301 oy, ,"'Vémm_ f:‘ o
Phone (850) 414-7268 ot

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

Printed on recycled paper.



INTEROFFICE MEMORANDUM

Sensitivity: COMPANY CONFIDENTIAL Date: 20-Aug-1999 11:10am
From: Jeff Koerner TAL
KOERNER_J
Dept: Air Resources Management

Tel No: 850/414-7268 GIC 069

To: Tom Davis ( tdavis@ectinc.com )
To: Paul Carpinone ( carpin@ix.netcom.com )

Subject: Hardee Power Station: New GE 7EA Combustion Turbine Project

Tom and Paul,

I received your updated information. For the DLN-1 combustor, it seems that GE
is reluctant to guarantee CO emissions lower than 25 ppmvd when also
guaranteeing a NOx emission standard of 9.0 ppmvd. I understand this is due to
a few site-specific installations that had problems meeting a similar lower
limit. However, GE was able to modify the combustor and meet the standard.

Although GE won't guarantee (yet) the lower CO emissions rates, the stack tests
certainly suggest that emissions rates much lower than 25 ppmvd are achievable
while meeting the 9 ppmvd standard. I believe your request to reduce CO
emissions standard to 20 ppmvd is reasonable and makes the installation of an
oxidation catalyst appear not quite cost effective in obtaining additional
reductions. In consideration of possible problems during the initial
installation including fine tuning the combustion turbine and perhaps modifying
the combustor, I recommend the following specific permit condition.

12. Carbon Monoxide (CO)

(a) Dry-Low NOx Controls: During the first 12 months after initial startup, CO
emissions shall not exceed 54.0 pounds per hour nor 25.0 ppmvd corrected to 15%
oxygen based on a 3-hour test average when firing natural gas in the combustion
turbine. Thereafter, CO emissions shall not exceed 43.0 pounds per hour nor
20.0 ppmvd corrected to 15% oxygen based on a 3-hour test average when firing
natural gas in the combustion turbine.

(b) Water Injection: When firing low sulfur distillate oil in the combustion
turbine, CO emissions shall not exceed 46.0 pounds per hour nor 20.0 ppmvd
based on a 3-hour test average.

Please provide any comments.

Jeff



FILE No. 941 08-18 ’98 14:20 1D:TECO POWER SERVICES 813 228 1360 PAGE
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FACSIMILE TRANSMITTAL

PUWER SERVICES MAILING ADDRESS:
702 North Franklin P. O. Box 111
Tampa, FL 33602 Tampa, FL 33601

Phone: (813) 228-1675
Fax: (813) 228-1360

PLEASE DELIVER IMMEDIATELY

TO: M. Jeffery B. Koerner, P.E.

FROM: Paul L. Carpinone
DATE: August 18, 1999

RE: WAZ OFE Cower STATION
CT ap Proyec t
MESSAGE:

Please Ca.\\ L‘é \10J have Qmy QU esStIons.

NUMBER OF PAGES (Including this cover page): {0
HARD COPY TO FOLLOW: YES
IF ANY PROBLEMS, CALL (313) 228-1675

CONFIDENTIALITY NO'TE:
This mussag is intended only for the use of the individual or entity to which it is addressed, qand may entain information that is priviloged,
confidental and exempt from disclosure under applicable law. 1f the reader of this message is not the witended recipient, or the employee or
agent respounsible for delivering the meskage to the interled recipient, you are hereby notified that any dissemination, distribution or copying
of this communication is strictly prohibited. 1f you bave received this communication in rror, please notify us immediately by telephone, and
rekurn the original message to us at the above address via the C.S. Pastal Service.
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B HARDEE POWER
R DARTNERS

August 18, 1999

BY FAX

Mr. Jelfery F. Kocrner, P.E.

Burcau of Air Regulation

New Source Review Section

Florida Department of Environmental Prolection
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: FDEP File No. PSD-IL-140(a);
TECO Power Services - Hardee Power Station;
Simple-Cycle (SC) CT2R Power Project

Dear Mr. Koerner:

Per our conversation, |lardee Power Parters (FIPP) hereby submits revised BACT" summary
sheets (see attached) based on achicving a lowcer carbon monoxide (CO) concentration of 20
ppmvd during natural gas-firing for the proposcd CT2B combustion turbine at Hardee Power
Station.

As discussed, HPP has requested from GE a lower guaranteed CO emission rate than the 25
ppmvd CO concentration specified in the submitted permit application for natural gas-firing,
‘The basis for this request was the finding that similar GE 7EA gas turbines, equipped with
a 9 ppm NOx tuned DLN-1 combustion system, could produce on average a lower CO
concentration than the 25 ppm guarantee level. 1n response to this request, however, GL was
not willing to provide a guarantee for a lower CO emission rate, but would be willing to nc
the combustion system, al the expense of HPP, to a lower value while maintaining the © ppm
NOx emission concentration level.

As a resull, HPP is willing to accept a CO permit hmit of 20 ppmvd during natural gas-firing,
along with a revised permit condition that would allow C'12B to operate while modifications
or corrections, if nceded, ate being implemented. ‘'he condition would apply in the event
that the 20 ppmvd CQO concentration level is exceeded during any annual compliance test.
This condition is being requested as a contingency due to the time required by GE to manu-
facturc and re-tune the combustion system to achieve a lower CO level than the guaranteed
enussion rate of 25 ppmvd, if such moditications become necessary. For your convenience,

HARDEE POWER PARTNERS, LTD. (B13) 228-1330
m 0. 80X 111 TAMPA, FL 336010111 FAX (B13) 228-1308
AN EQUAL OPPORTUNITY COQMPANY HTTP://WWW, TECOrPOWERSERVIOES.COM
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Mr. Koernar
August 18, 1999
Papc 2

. I have attached proposed permit language revisions that we believe will allow us to uchieve
a lower CO cmissions rate for this combustion turbine.

Yaur continued expeditioys processing ol the Hardee Power Station CT2B permit applica-
tion is appreciated. Please contact me at 813-228-4858, if there are any further questions.

Sincerely,

@LJ&W

Paul L. Carpinone
Director, Environmental

Attachments

ce: [1. 8. Oven, FDEP, Tallahassee
L. N. Curtin, H&K, Tallahassce
T, W. Davis, ECT, Gainesville
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4, Professional Engineer Statement:
I, 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 unit(s) and the air pollution control equipment described in this Application for
Alr Permir, when properly operated and mainiained, will comply with all applicable
standards for control of air pollutant emissions found in the Florida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my kmowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
rechniques available for caleulating 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 to obtain a Title vV source air operation permil (check
here [ v ], if so), I further certify that each emissions unit described in this Application for
Alr 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 applicatian.

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 [ v |, if so), 1 further certlfy that
the engineering features of each such emissions unit described in this application have
heen 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 aperation
permii revision for one or more newly constructed 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 jor alr
construction permit and with all provisions contained in such permit.

S #1109
r, S?gmtu'ré SRS Date
v A
Geal) i

Certlﬁcat;on is applicable to August 1999 information submittal reparding the Hardee
Power Station Simple-Cycle Combustion Turbine Project.

DEP Form No. 62-210.900(1) - Form 4
Effective: 2/11/99

PAGE 4



Table 5-12. Summary of CO BACT Aunalysis {Revised 8/99)

Emission Impacts

Economic Impacis

Energy Imipacts Eavironmeutal Impacts

Emission Installed Total Annualized Cost Effectiveness Increase Over Toxic Adverse Envir.
Control Emission Rates Reduction  Capital Cost Over Baseline Bascline Impact Impact
{_)pticn (Tbhr) (tpy) (tpy} (3) (5/tor) (MMB/yT) (Y/N) (Y/N)
Oxidation 43 18.9 170.2 1,368,919 1,900 4,434 Y Y
catalyst
Baseline 432 189.1 N/A NiA NA N'A NA N/A

Basis: One GE PGT121 (7EA) CTG, 100-percent load for 7 884 hr/yr gas-firing and 876 hr/yr oil-firing.

Sources: GE, 1995.
’ ECT, 1999,

DATPS'BARDEENERUNI TP SDAPPFINALACPHTB DOCS—081799
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Table 2. Hardee Power Station - CT2B (Revised 8/99)
CTG Operating Scenarios - General Electric PG7121(EA)
Natural Gas-Firing; Hourly Emission Rates

Aphec) o

2] 1

4.66E-0

59 B

5.85E05

4.40E-05

 5.28E05

' Excludes sulfuric acid mist.

Baced on ratural gas culfur content of 2.0 gr! 100 ft°.
Based on 7.5% conversion of 50; to H;S04.

Nsturel ges combustion, Table 1.4-2, AP-42, March 1998.
Comected 10 15% 0.

<
3
a
5

Sources: ECT, 1999,
GE, 1889,
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Table 6A. Hardee Power Station - CT2B {Revised 8/99)
CTG Operating Scenarios - General Electric PG7121(EA)
Annual Emission Rates - Criteria Pollutants

CT2B 5 -Gas 1 7.884 32.0 126.1 43.2 170.3 1.8 7.1
CT2B 5 - Oil 1 876 167.0 73.1 43.0 18.8 4.5 2.0
Totals . N/A 199.3 N/A 189.1 N/A 8.1

CT28 5 - Gas 7.884 5.0 18.7 5.3 20.9 0.0005 0.0018
' CTéB 5 - Oil 876 10.0 4.4 51.9 22.7 0.055 0.024
Totals N/A 241 N/A 43.7 N/A 0.026

CT2B operating with natural gas-firing at a 90.0% capacity factor; 7,884 hoursfyear at base load {Case 5).

SIJIAYIS ¥IMDd 003L:AI 22:kT 66 8180 Ty6 "ON I1Id

09€T 822 €18

CT 2B operating with fuel oil-firing et & 10.C% capacity factor; 876 hours/year at base load {Case 5}.
S0, rates based on natural gas sulfur content of 2.0 gr/100 .

50, rates based on fuel cil sulfur content of 0.05 wt. percent.

el ol e

Sowces: GE, 19289,
ECT, 1999.
TPS, 1899,

cliZzbys Annual /nTng

4 396d



Table 8.C. Hardee Power Station - CT2B (Revised 8/99}

CT Exhaust Data - General Electric PG7121{EA)

Natural Gas-Firing; Simple-Cycle

C. Correction of GE CO and VOC Concentrations to 15% O,, dry

CO (ppmvd) 20.0 200 200 250 250 - 25.0 I‘ 250 25.0 25.0
CO (15% O,) 1986 19.8 195 241 242 24.0 240 24.1 24.3
YOC {(ppmvw) 14 14 14 14 14 14 14 1.4 14
VOC (pprmvd) | 15 15 15 15 15 15 15 15 15
VOC {15% O5) 15 15 15 14 15 15 14 15 15

Sources: ECT, 1999.

GE, 1999.

ctZbda

FlowRatesNG-SC

8/17/99
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FILE No. 941 08-18 ’99 14:23 ID:TECO POWER SERVICES 813 228 1360

EMISSION LIMITS AND STANDARDS

EXHIBIT A REVISED 8/18/99 |

PROPOSED MODIFICATIONS OF CONDITIONS OF CERTIFICATION
HARDEE POWER STATION UNIT 2B
PA 89-25

17. The following table is a summary of the BACT determination and is followed by the

applicable specific conditions. Values for NOx are corrected to 15 % O; on a dry
basis. These limits ar their equivalent in terms of Ib/hr or NSPS units, as well as the
applicahle averaging times, arc followed by the applicable specific conditions [Rules
62-212.400, 62-204.800(7)(b) (Subpart GG), 62-210.200 (Definitions-Potential
Emissions) F.A.C.]

PAGE 9

[EEIN CONTROI. TECHNOI (XY PROPUSER BACT LIMIT
Pipeline-Quality Natural Cras ]
PM/PM,0, VE G‘c[::d"gog:ts‘:i’;m st Gl 10 Percent Opucity
2 ppmivd (Ciaw)
vOC As Abnve 4 ppmvd (Fue) ONY)
203 ppmivd (Qas)
co As Ahave 20 ppmvd (Fuel Oil)
Pipeline-Quality Natural Gas 2 gr $7100 f1” (Gas)
$0; Low Sulfur Gil 0.05% S (Fuel Qil)
Dppmy Q)
NOx DIN, Wi for 0. limited fuel oil usage 42 ppowv (Fuel Oil) - 876 Hours/Yeur Max,

18. Nitrogen Oxides (NOyx) Emissions:

19, Carbon Momnoxide (CO) Emissions: The concentration of CO in the stack exhaust gas

When NOx monitoring data is not available, substitution for missing data shall be
handled as required by Title IV (40 CFR 75) to calenlate any specified average time.

While firing Natural Gas: The emission rate of NOy in the exhaust gas shall not
exceed 9 ppm @15% Oy (at 1SO conditions) on a 24 hr block average as measured by
the continuous emission monitoring system (CEMS). In addition, NOx emissions
caleulated as NO; (at ISO conditions) shall not exceed 32 Ib/hr and 9 ppm @15% O,
to be demonstrated by stack test. [Rule 62-212.400, F.A.C.]

While finng Fuel oil: The concentration of NOx in the exhaust gas shall not exceed
42 ppmvd at 15% O, on the basis of a 3 hr average as measured by the continuous
emission monitoring system (CEMS). 1n addition, NOy emissions calculated as NO;
(at ISO conditions) shall not exceed 167 Ib/hr and 42 ppm @15% O, to be
demonstrated by stack test. [Rule 62-212.400, F.A.C.]

(at SO conditions) with the combustion turbine operating on_cithcr natural gas_or
distillate fuel oil shall exceed neither 208 ppmvd nor_4354 Ib/hr to be demonstrated
by stack test using EPA Method 10. [Rule 62-212.400, F.A.C.]_Should any annual

test demonstrate that CQO emissions exceed either 20 ppmyvd or 43 [b/hr, the Permittee

shall sub either a request for a permit mo a compliance schedule to




FILE No. 941 08-18 '99 14:23 ID:TECO POWER SERVICES 813 228 1360 PAGE 10

submittal of the annual test results to the Departiment. A compliance schedule, if |
submitted, shall describe the cocrective action praposed to comply with the 20 ppmvd

L compliance schedule.

Page 2



== HARDEE POWER
TECS.. AN RECEIVED

AUG 19 1999

BUREAU OF Al
August 18, 1999 R REGULATION

BY FAX

Mr. Jeffery F. Koerner, P.E.

Bureau of Air Regulation

New Source Review Section

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: FDEP File No. PSD-FL-140(a);
TECO Power Services - Hardee Power Station;
Simple-Cycle (SC) CT2B Power Project

Dear Mr. Koerner:

Per our conversation, Hardee Power Partners (HPP) hereby submits revised BACT summary
sheets (see attached) based on achieving a lower carbon monoxide (CO) concentration of 20
ppmvd during natural gas-firing for the proposed CT2B combustion turbine at Hardee Power
Station.

As discussed, HPP has requested from GE a lower guaranteed CO emission rate than the 25
ppmvd CO concentration specified in the submitted permit application for natural gas-firing.
The basis for this request was the finding that similar GE 7EA gas turbines, equipped with
a 9 ppm NOx tuned DLN-1 combustion system, could produce on average a lower CO
concentration than the 25 ppm guarantee level. In response to this request, however, GE was
not willing to provide a guarantee for a lower CO emission rate, but would be willing to tune
the combustion system, at the expense of HPP, to a lower value while maintaining the 9 ppm
NOx emission concentration level.

As a result, HPP is willing to accept a CO permit limit of 20 ppmvd during natural gas-firing,
along with a revised permit condition that would allow CT2B to operate while modifications
or corrections, if needed, are being implemented. The condition would apply in the event
that the 20 ppmvd CO concentration level is exceeded during any annual compliance test.
This condition is being requested as a contingency due to the time required by GE to manu-
facture and re-tune the combustion system to achieve a lower CO level than the guaranteed
emission rate of 25 ppmvd, if such modifications become necessary. For your convenience,

HARDEE POWER PARTNERS, LTD. (B13) 228-1330
P. O. BOX 111 TAMPA, FL 33601-03 11 FAX (B13) 228-1308
AN EQUUAL OPPORTUNITY COMPANY HTTRP// WWW.TECOPOWERSERVICES.COM



Mr. Koerner
August 18, 1999
Page 2

[ have attached proposed permit language revisions that we believe will allow us to achieve
a lower CO emissions rate for this combustion turbine.

Your continued expeditious processing of the Hardee Power Station CT2B permit applica-
tion is appreciated. Please contact me at 813-228-4858, if there are any further questions.

Sincerely,

Paul L. Carpinone
Director, Environmental

Attachments

cc: H. S. Oven, FDEP, Tallahassee
L. N. Curtin, H&K, Tallahassee
T. W. Davis, ECT, Gainesville

e File
sSwP

NP
EPA



4. Professional Engineer Statement:
I, 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 unit(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 Florida 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 to obtain a Title V source air operation permit (check
here [ v ], 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 [ v ], 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 constructed or modified emissions units (check here
[ ] ifso), Ifurther 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.

ALY

Date

: rﬂ (éeal_) ~ ‘f.’;‘;‘::

At}ach" any&e‘»;cg;phon to certification statement.

.......

DEP Form No. 62-210.900(1) - Form 4
Effective: 2/11/99



Table 5-12. Summary of CO BACT Analysis (Revised 8/99)

Emission Impacts Economic Impacts Energy Impacts Environmental Impacts
Emission Installed Total Annualized Cost Effectiveness Increase Over Toxic Adverse Envir.
Control Emission Rates Reduction Capital Cost Cost Over Baseline Baseline Impact Impact
Option (Ib/hr) (tpy) (tpy) 6)) ($/yr) ($/ton) (MMBtu/yr) (Y/N) (Y/N)
Oxidation 43 18.9 170.2 1,368,919 323,438 1,900 4,484 Y Y
catalyst
Baseline 43.2 189.1 N/A N/A N/A N/A N/A N/A N/A

Basis: One GE PG7121 (7EA) CTG, 100-percent load for 7,884 hr/yr gas-firing and 876 hr/yr oil-firing.

Sources: GE, 1999.
ECT, 1999.

DATPS\HARDEE\NEWUNIT\PSDAPP\FINAL\ACPHTB.DOC.9—081799



Table 2. Hardee Power Station - CT2B (Revised 8/99)
CTG Operating Scenarios - General Electric PG7121(EA)
Natural Gas-Firing; Hourly Emission Rates

tibiki)

32 1 100 50| 063 5.7 072| 0.655| 0.0825| 4.99e-04 | 6.29-05
3 65 gg 063 :ig 0:53' 0.486 | 0.0612| 3.70£.04 | 4.66E-05
59 5 100 50| 063 5.3 0.67 0.610 | 00768 | 4.656-04 | 5.85E-05
g 50 063 40 0.50 0458 | 00577 | 3 49E 04 | "4 40F-05
95| 9 100, 50| 063 4.8 060| 0550| 0.0693| 4.196-04 | 5.286-05
Bk 65" S0l o6y 37 046 0420] 0.0529 | 320E.04 | ‘4.03E-08

Maximums 5.0 0.63 5.7 0.72 0.655| 0.0825| 4.99€-04 | 6.29E-05

Maximums

o A w N =

Excludes sulfuric acid mist.

Based on natural gas sulfur content of 2.0 gr/100 ft*.
Based on 7.5% conversion of SO, to H,50,.

Natural gas combustion, Table 1.4-2, AP-42, March 1998.
Corrected to 15% O,.

Sources: ECT, 1999.

GE, 1999.

ct2b.xls

CT-NG

8/17/99



Table 6A. Hardee Power Station - CT2B (Revised 8/99)
CTG Operating Scenarios - General Electric PG7121(EA)
Annual Emission Rates - Criteria Pollutants

CT2B 5 - Gas 7,884 32.0 126.1 43.2 170.3 1.8 7.1
CT2B 5 - Qil 876 167.0 73.1 43.0 18.8 4.5 2.0
Totals N/A 199.3 N/A 189.1 N/A 9.1

CT2B 5 - Gas 7,884 5.0 19.7 5.3 20.9 0.0005 0.0018
CT2B 5 - Oil 876 10.0 4.4 51.9 22.7 0.0556 0.024
Totals N/A 241 N/A 43.7 N/A 0.026

CT2B operating with natural gas-firing at a 90.0% capacity factor; 7,884 hours/year at base load {Case 5).

CT2B operating with fuel oil-firing at a 10.0% capacity factor; 876 hours/year at base load (Case b5).
SO, rates based on natural gas sulfur content of 2.0 gr/100 ft°.
SO, rates based on fuel oil sulfur content of 0.05 wt. percent.

o=

Sources: GE, 1999.
ECT, 1999.
TPS, 1999.

ct2b xls Annual 8/17/99



Table 8.C. Hardee Power Station - CT2B (Revised 8/99)
CT Exhaust Data - General Electric PG7121(EA)
Natural Gas-Firing; Simple-Cycle

C. Correction of GE CO and VOC Concentrations to 15% O,, dry

CO (ppmvd) 20.0 20.0 20.0 25.0 25.0 25.0 25.0 25.0 25.0
CO (15% Oy) 19.6 19.8 19.9 24 1 24.2 240 24.0 24.1 24.3
VOC (ppmvw) 1.4 1.4 1.4 1.4 1.4 14 1.4 1.4 1.4
VOC (ppmvd) 15 15 15 15 15 15 15 15 15
VOC (15% O,) 15 15 15 1.4 15 15 14 15 15

Sources: ECT, 1999.
GE, 1999.

ct2b.xls FlowRatesNG-SC 8/17/99



EXHIBIT A REVISED 8/18/99 |

PROPOSED MODIFICATIONS OF CONDITIONS OF CERTIFICATION
HARDEE POWER STATION UNIT 2B
PA 89-25

EMISSION LIMITS AND STANDARDS

17. The following table is a summary of the BACT determination and is followed by the
applicable specific conditions. Values for NOy are corrected to 15 % O, on a dry
basis. These limits or their equivalent in terms of Ib/hr or NSPS units, as well as the
applicable averaging times, are followed by the applicable specific conditions [Rules
62-212.400, 62-204.800(7)(b) (Subpart GG), 62-210.200 (Definitions-Potential
Emissions) F.A.C.]

POLLUTANT CONTROL TECHNOLOGY PROPOSED BACT LIMIT
Pipeline-Quality Natural Gas .
PM/PMo, VE Good Combustion 10 Percent Opacity
2 ppmvd (Gas)
vOC As Above 4 ppmvd (Fuel Oil)
205 ppmvd (Gas) [
co As Above 20 ppmvd (Fuel Oil)
Pipeline-Quality Natural Gas 2 gr S/100 e (Gas)
S0, Low Sulfur Oil 0.05% S (Fuel Oil)
9 ppmv (Gas)
NOx DLN, W1 for F.O., limited fuel oil usage 42 ppmv (Fuel Oil) - 876 Hours/Year Max.

18. Nitrogen Oxides (NOx) Emissions:
e When NOyx monitoring data is not available, substitution for missing data shall be
handled as required by Title IV (40 CFR 75) to calculate any specified average time.

e While firing Natural Gas: The emission rate of NOx in the exhaust gas shall not
exceed 9 ppm @15% O, (at ISO conditions) on a 24 hr block average as measured by
the continuous emission monitoring system (CEMS). In addition, NOx emissions
calculated as NO; (at ISO conditions) shall not exceed 32 1b/hr and 9 ppm @15% O,
to be demonstrated by stack test. [Rule 62-212.400, F.A.C.]

e While firing Fuel oil: The concentration of NOy in the exhaust gas shall not exceed
42 ppmvd at 15% O, on the basis of a 3 hr average as measured by the continuous
emission monitoring system (CEMS). In addition, NOx emissions calculated as NO,
(at ISO conditions) shall not exceed 167 Ib/hr and 42 ppm @15% O, to be
demonstrated by stack test. [Rule 62-212.400, F.A.C.]

19. Carbon Monoxide (CO) Emissions: The concentration of CO in the stack exhaust gas
(at ISO conditions) with the combustion turbine operating on_either natural gas_or
distillate fuel oil shall exceed neither 2058 ppmvd nor_4354 lb/hr to be demonstrated
by stack test using EPA Method 10. [Rule 62-212.400, F.A.C.]_Should any annual
test demonstrate that CO emissions exceed either 20 ppmvd or 43 1b/hr, the Permittee
shall submit either a request for a permit modification or a compliance schedule to
achieve the 20 ppmvd and 43 lb/hr CO emission limits within thirty days following

Page 1



submittal of the annual test results to the Department. A compliance schedule, if |
submitted. shall describe the corrective action proposed to comply with the 20 ppmvd
and 43 Ib/hr CO emission limits and include milestone implementation dates. Final

compliance with the applicable CO emission limits shall occur no later than 12

months from the date of Department approval of the permit modification request or
compliance schedule.

Page 2
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

g % REGION 4
3 m g ATLANTA FEDERAL CENTER
% S 61 FORSYTH STREET
TPIT ATLANTA, GEORGIA 30303-8960
AUG 11 190 RECEIVED
Mr. A. A. Linero, P.E. BUREAU OF AIR REGULATION
Florida Department of Environmental Protection
Twin Towers Office Building
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

SUBIJ: Application to Modify Certification for Hardee Power Partners, Ltd.
Hardee Power Station PA 89-25 located in Wauchula, FL

Dear Mr. Linero:

Thank you for sending an application to modify Hardee Power station as well as proposed
modifications to the Conditions of Certification dated June 4, 1999, for the above referenced
facility. The application is for a proposed installation of one simple cycle combustion turbine
(CT) with a nominal generating capacity of 75 MW. The CT will combust pipeline quality natural
gas as its primary fuel and distillate fuel oil as a backup fuel. As proposed, the turbine will be
allowed to operate 8,760 hours per year with up to 876 hours per year firing fuel oil. Emissions
from the proposed project are above the thresholds requiring Prevention of Significant
Deterioration (PSD) review for nitrogen oxides (NOy), carbon monoxide (CO), sulfur dioxide
(S80O,) and particulate matter (PM/PM, ).

The combustion turbine proposed for the facility is a General Electric (GE) Model
PG7121 (EA) unit (frequently referred to as a GE 7EA turbine). The proposed best available
control technology (BACT) for NOy emissions is use of a dry low-NOy (DLN) combustor.
Based on our review of the application, we have the following comments:

1. The proposed BACT limit, found on page 5-11, for particulate matter (PM,,) is 10%
opacity of visible emissions. This visible emissions opacity limit is proposed as a surrogate
for a BACT limit for particulate matter emissions rate. It is acceptable to use the 10%
opacity limit as a surrogate for monitoring and recordkeeping; however, the permit
conditions also should list the corresponding emission rate (i.e., 0.002 gr/dscf).

2. For your information, there is an inconsistency in the permit application regarding the
$/ton cost of CO oxidation catalyst control. On page 5-17, in section 5.4.3, the cost
effectiveness of oxidation catalyst control for CO emissions is listed as $1,644 per ton of
CO removed. However, in table 5-12 (pg. 5-21), cost effectiveness is listed as $1,551 per
ton of CO removed.

Intemet Address (URL) ¢ http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 25% Postconsumer)



As indicated on page 2-4 of the permit application, Hardee Power is requesting allowable
excess emissions due to startup, shutdown or malfunction for up to 4 hours in any 24-hour
period. This proposal is inconsistent with FDEP’s preliminary determination for
Kissimmee Utility’s Cane Island Power Park (January 1999) which only allowed excess
emissions from a simple cycle combustion turbine for 1 hour in any 24-hour period.
Additionally, Hardee Power will operate the new combustion turbine as part of their
baseload operation. Therefore, the reduced number of startups and shutdowns should
minimize the need for allowable excess emissions. Finally, it is the Environmental
Protection Agency’s (EPA’s) policy (see January 28, 1993 memo from John B. Rasnic to
Region 1) that BACT applies during all normal operations and that automatic exemptions
should not be granted for excess emissions. Startup and shutdown of process equipment
are part of the normal operation of a source and should be accounted for in the planning,
design, and implementation of operating procedures for the process and control
equipment. Accordingly, it is reasonable to expect that careful and prudent planning and
design will eliminate violations of emission limitations during such periods.

The new combustion turbine, which will fire No. 2 fuel oil as backup fuel, has the potential
to increase the throughput of the existing fuel oil storage tank. Any increase in VOC
emissions from the additional use should be taken into account when calculating the
potential to emit of VOC emissions. We realize the VOC emissions increase will be small
and do not expect it to cause any applicability: changes; however, as a matter of
completeness, this increase in emissions should be included in all PTE calculations.

In the SCR cost analysis, an interest rate of 7.5 percent was used to calculate a capital
recovery factor. This interest rate may be appropriate for Hardee Power Station;
however, it should be noted that the OAQPS Control Cost Manual uses an interest rate of
7 percent.

The cost analysis for SCR uses NO,, emissions of 9 ppm as the baseline and calculates the
cost effectiveness of using SCR with controlled NO,, emissions at an assumed level of 3.5
ppm. In other words, the applicant does not base tons per year reduced on a specific
control efficiency value. We note that the applicant’s approach yields a control efficiency
of about 61 percent, which is at the low end of the control efficiencies we have previously
seen for SCR control.

If you plan to use any portion of the applicant’s proposed permit conditions, we
recommend the phrase “per year” be changed to “per consecutive 12 months.”



3

Thank you for the opportunity to comment on the Hardee Power Station permit
application. If you have any questions regarding these comments, please direct them to either
Katy Forney at 404-562-9130 or Jim Little at 404-562-9118.

Sincerely,

R. Douglas Neeley

Chief

Air and Radiation Technology Branch

Air, Pesticides and Toxics
Management Division

e I #Heunen, BAR
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Author: Kim Pierce at REGION4 v }

Date: 8/12/99 2:12 PM

Priority: Urgent

TO: Karen Cody

Subject: TA RETURNED WITHOUT ACTION- FOR KIM PIERCE

FYI.

Forward Header

Subject: TA RETURNED WITHOUT ACTION- FOR KIM PIERCE
Author: Barbara Grant at REGION4
Date: 8/12/1999 2:09 PM

Bridgett,
I received a RUSH TA for Kim stating that she was using a POV for
traveling to Lagrange. When you use POV, you must justify it in block

10E on the TA.

Please pick up the document immediately and make adjustments then
return to Budget's in box to be restamped and processed.

Thanks, bjg
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AUG-11-99 16:21 FROM:AIR TECH/RAD BR ID:4045629095 PAGE 274

XD 574 .
,b-‘*“ n)‘b’ﬂ; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
4 3 REGION 4
3 M § ATLANTA FEDERAL CENTER
KNy 3 61 FORSYTH STREET
‘%we“@ ATLANTA, GEORGIA 30303-8960

4 APT-ARB

Mr. A. A Linero, P.E.

Florida Department of Environmental Protectlon
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

SUBJ: Application to Modify Certification for Hardee Power Partners, Ltd.
Hardee Power Station PA. 89-25 located in Wauchula, FL.

Dear Mr. Lmero:

. Thank you for sending an application to modify Hardee Power station as well as proposed
modifications to the Conditions of Certification dated June 4, 1999, for the above referenced
facility. The application is for a proposed installation of one simple cycle combustion turbine
(CT) with a nominal generating capacity of 75 MW. The CT will combust pipeline quality natural
gas as its privoary fuel and distillate fuel oil as a backup fuel. As proposed, the turbine will be

. allowed to operate 8,760 hours per year with up to 876 hours per year firing fuel oil. Emissions
from the proposed proiect are above the thresholds requiring Prevention of Significant
Deterioration (PSD) review for nitrogen oxides (NOy), carbon monoxide (CO), sulfur dioxide
(SO,) and particulate matter (PM/PM,,).

The combustion turbine proposed for the facility is a General Electric (GE) Model
PG7121 (EA) unit (frequently referred to as a GE 7EA turbine). The proposed best available
control technology (BACT) for NOx emissions is use of a dry low-NOy, (DLN) combustor,
Based on our review of the application, we have the following comments:

1. The proposed BACT limit, found on page 5-11, for particulste matter (PM,,) is 10%
opacity of visible emissions. This visible emissions opacity limit is proposed as a surrogate
for a BACT limit for particulate matter emissions rate. It is acceptable to use the 10%
opacity himoit as a surrogate for monitoring and recordkeeping; however, the permit
conditions also should list the corresponding emission rate (i.e., 0.002 gr/dscf).

2. For your information, there is an inconsistency in the permit application regarding the
$/ton cost of CO oxidation catalyst control. Ox page 5-17, in section 5.4.3, the cost
effectiveness of oxidation catalyst control for CO emissions is listed as $1,644 per ton of
CO removed. However, in table 5-12 (pg. 5-21), cost effectiveness is listed as $1,551 per
ton of CO removed.

Intemet Addl‘BSS':(URL) » htlp//mww.apa. gov
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As indicated on page 2-4 of the permit application, Hardee Power is requesting allowable
excess emissions due to startup, shutdown or malfunction for up to 4 hours in any 24-hour
period. This proposal is inconsistent with FDEP’s preliminary detenmination for
Kissimmee Utility’s Cane Island Power Park (January 1999) which only allowed excess
emussions from a simple cycle combustion turbine for 1 hour in any 24-hour period.
Additionally, Hardee Power will operate the new combustion turbine as part of their
baseload operation. Therefore, the reduced number of startups and shutdowns should
minimize the need for allowable excess emissions. Finally, it is the Environmental
Protection Agency’s (EPA’s) policy (see January 28, 1993 memo from John B. Rasnic to
Region 1) that BACT applies during all nosmal operations and that automatic exemptions
should not be granted for excess emissions. Startup and shutdown of process equipment

. are part of the normal operatlon of a source and should be accounted for in the planning,

des:gn, and mplementanon of operating prodédurés for the process and control
equipment. Accordingly, it is reasonable to expect that careful and prudent planning and
design will eliminate violations of emission limitations during such periods.

The new combustion turbine, which will fire No. 2 fuel oil as backup fuel, has the potential
to increase the throughput of the existing fuel oil storage tank. Any increase in VOC
emissions from the additional use should be taken into account when calculating the
potential to emnt of VOC emmssions. We realize the VOC etnissions increase will be small
and do not expect it to cause any applicability changes; however, as a matter of
completeness, this increase in emissions should be included in all PTE calculations.

In the SCR cost analysis, an fnterest rate of 7.5 percent was used to calculate a capital
recovery factor. This interest rate may be appropriate for Hardee Power Station;
bowever, it should be noted that the OAQPS Control Cost Manual uses an interest rate of
7 percent.

The cost analysis for SCR uses NO, emissions of 9 ppm as the baseline and calculates the
cost effectiveness of using SCR with controlled NO, emissions at an assumed level of 3.5
ppm. In other words, the applicant does not base tons per year reduced on a specific
control efficiency value. We note that the applicant’s approach yields a control efficiency
of about 61 percent, which is at the low end of the control efficiencies we have previously
seen for SCR control.

If you plan to use any portion of the applicant’s proposed permit conditions, we
recommend the phrase “per year” be changed to “per consecutive 12 months.”
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Thank you for the opportunity to cormment on the Hardee Power Station permit
application. If you have any questions regarding these comments, please direct them to either
Katy Forney at 404-562-9130 or Jim Little at 404-562-9118.

Sincerely,

R. Douglas Neeley

Chief

Air and Radiation Technology Branch
Air, Pesticides and Toxics

Management Division
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: Environmental Consulting & Technology, Inc S RE CE ,VE D

3701 Northwest
‘ 98™ Street

Gainesville, FL .
32606

T (352)
332-0444

FAX (352)
332-6722

UL 23 1999

BUREAU OF AIR REGULATION

Tuly 22, 1999
ECT No. 990462-0100

SENT BY OVERNIGHT MAIL ON 7/22/99

| Mr. Jeffery F. Koerner, P.E.

"| - Bureau of Air Regulation -

New Source Review Section r
Flornda Department- of Environmental Protection
2600 Blair Stone Road ‘

Tallahassee, Florida 32399-2'400

" Re: Florida Department of Environmental Protection (FDEP)

File No. PSD-FL-140(a); PA89-25 :
TECO Power Services; Hardee Power Statlon CT2B Power Project .

Dear Mr Koerner:

On behalf of TECO Power Serv1ces (TPS), the followmg responses are provrded to the items
raised in your July 15, 1999 correspondence

. Item 1 Combustor Type and Descrlptlon

The proposed combustlon turbine CT2B a General Electric (GE) PG7121 7EA unit, will be -
equipped with GE’s DLN-1 combustor technology. GE technical hterature descnbrng the
DLN 1 combustor technology is included as AttachmentI

: Item 2. Combustlon Control System Descrlptlon

: The GE.7EA unit will be controlled by means of GE’s SPEEDTRONICTM Mark V gas

|  turbine control system.  GE techmcal hterature descnblng the Mark V control system is
, prov1ded as Attachment II-

Item 3. Manufacture Emrssnon Guarantees

A written guarantee of NO, and CO emissions from the combustion turbine rnanufacturer

(GE) is provided as Attachment III. Performance curves illustrating NO, and CO emissions
as a function of load are included in'the GE technical literature provided in Attachment I.

. An Equal Qpponunity/Aﬂirmati\}e Action Employer




Mr. Jéffery F. Koernér, PE.
Tuly 22, 1999 |
Page-2- .

" Item 4. Emissions Test'Data for a Similar GE 7EA Unit ’
. A copy of stack test results for a'similar GE 7EA unit (i;e., dual-fuel, DLN-1 combnstor unit) -

- 1s provided as Attachment TV. These test results were obtained from two GE 7EA units
located at the Panda Brandywme Cogenerat1on Fac1l1ty in Brandywine, Maryland '

: | ~Item 5. Dlspersmn Modelmg Output Files.

- It is understood that electron1c copies of the dlsper51on mode11ng output files are no longer {
requ1red o

As advised in my e-mail message to you today, Table 7-13 .(dispersion modeling summary)

‘of the submitted application inadvertently indicated the unadjusted model results (i.e., based
-'on a nominal 10.0 g/s emission rate) rather than the adjusted model results. Accordlngly,

Attachment V provides a revised version of Table 7-13. “Note that the correct, adJusted
' model results are cons1derably lower than the unadjusted concentratlons

"Your continued exped1t1ous process1ng of the TECO Power Serv1ces Hardee Power Station' ‘
CT2B project will be appre01ated Please contact me at 352/332 6230 Ext. 351 if there are”
any further quest1ons : . :

o S1ncere1y,

: ENVIRONMENTAL CONSULTING & TECHNOLOGY INC

%M.a/@w

Thomas W. Dav1s PE.
 Principal Engineer

Attachments .

cc: Mr. Paul Carp1none P. E TPS . :
- Mr, Lawrence Cumn Holland & Kn1ght

(e C‘PH | .

NS |

Qmuc DUML)J P%

o =Cr

N »i - : T . ’ _ Environmental Consulting & Technology, inc.



ATTACHMENT I

GE DLN-1 COMBUSTOR
TECHNICAL LITERATURE



GER-3568F

DRY LOW NO, COMBUSTION SYSTEMS FOR
GE HEAVY-DUTY GAS TURBINES

L.B. Davis
GE Power Systems
Schenectady, NY

ABSTRACT

State-of-the-art emissions control technology for
heavy-duty gas turbines is reviewed with emphasis on
the operating characteristics and field experience of
Dry Low NO,(DLN) combustors for E- and F- tech-
nology machines. The lean premixed DLN systems
for gas fuel have demonstrated their ability to meet
the ever-lower emission levels required today. Lean
premixed technology has also been demonstrated on
oil fuel and is also discussed.

INTRODUCTION

The regulatory requirements for low emissions
from gas turbine power plants have increased during
the past 10 years. Environmental agencies throughout
the world are now requiring even lower rates of emis-
sions of NO, and other pullutants from both new and
existing gas turbines. Traditional methods of reduc-
ing NO, emissions from combustion turbines (water
and steam injection)are limited in their ability to
reach the extremely low levels required in many lo-
calities. GE’s involvement in the development of both
the traditional methods (References 1 through6) and
the newer Dry Low NODLN) technology
(References 7 and &) has been well-documented. This
paper focuses on DLN.

Since the commercial introduction of GE’s DLN
combustion systems for natural-gas-fired heavy-duty
gas turbines in 1991, systems have been installed in
more than 145 machines, from the most modermn F
technology (firing temperature class of 2400 F/1316
C) to field retrofits of older machines. As of August
1996, these machines have operated more than one
million hours with DLN; more than 290,000 hours
have been in the F technology. To meet marketplace
demands, GE has developed DLN products broadly
classified as either DLN-1, which was developed for
E-technology (2000 F/1093C firing temperature
class) machines, or DLN-2, which was developed
specifically for the F technology machines and is also
being applied to the EC, G and H machines.

Development of these products has required an
intensive engineering effort involving both GE Power
Systems and GE Corporate Research and Development.
This collaboration will continue as DLN is applied to the
G and H machines and combustor development for Dry
Low NOy on oil (“dry oil”) continues.

This paper presents the current status of DLN-1
technology and experience, including dry oil, and of
DLN-2 technology and experience. Background in-
formation about gas turbine emissions and emissions
control is contained in the Appendix.

DRY LOW NOy SYSTEMS

Dry Low NOy Product Plan

Figure 1 shows GE’s Dry Low NOy product of-
ferings for its new and existing machines in three
major groupings. The first group includes the
MS3000, MS5000 and MS6001B products. The 6B
DLN-1 is the technology flagship product for this
group and, as can be noted, is available to meet 9
ppm NO, requirements. Such low NOy emissions are
generally not attainable on lower firing temperature
machines such as the MS3000s and MS5000s be-
cause carbon monoxide (CO) would be excessive.

The second major group includes the MS7000B/E,
MS7001EA and MS9001E machines with the 9 ppm
7EA DLN-1 as the flagship product. The dry ol pro-
gram focuses initially on this group.

The third group combines all of the DLN-2 prod-
ucts and includes the FA, EC, G and H machines,
with the 7FA product as the flagship.

As shown in Figures 2 and 3, most of these prod-
ucts are capable of power augmentation and of peak
firing with increased NO, emissions. With gas fuel,
power augmentation with steam is in the premixed
mode for both DLN-1 and DLN-2 systems. Power
augmentation with water is in the lean-lean mode for
DLN-1 and in the premixed mode for DLN-2.

The GE DLN systems integrate a staged premixed
combustor, the gas turbine’s SPEEDTRONICTM
controls and the fuel and associated systems. There
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Gas Distillate
Turbine Model NO, (ppmvd) [ CO (ppmvd) Diluent NO, (ppmvd) | CO (ppmvd) Diluent
MS3002 (J) - RC 33 25 Dry .
MS3002 (J) - SC 42 50 Dry Not Available
MS5001P 42 50 Dry 65 20 Water
MS5001R 42 50 Dry 65 20 Water
MS5002C 42 50 Dry 65 20 Water
MS6001B 25 15 Dry 42 20 Water
9 25 Dry 42 30 Water/Steam
MS7001B/E Conv. 25 25 Dry 42 30 Water
MS7001EA 25 15 Dry 42 20 Water
15 25 Dry 42 30 Water/Steam
9 25 Dry 42 30 Water/Steam
MS9001E 35 15 Dry 42 20 Water
25 25 Dry 42 20 Water
25 25 Dry 90 20 Dry
MS6001FA 25 15 Dry 42/65 20 Water/Steam
MS7001FA 25 15 Dry 42/65 20 Water/Steam
9 9 Dry 42/65 30 Water/Steam
MS7001H 25 15 Dry 42/65 20 Water/Steam
9 9 Dry 42/65 30 Water/Steam
MSS001EC 25 15 Dry 42/65 20 Water/Steam
MSS001FA 25 15 Dry 42/65 20 Water/Steam
MSS001H 25 15 Dry 42/65 20 Water/Steam
Notes: 1. No, levels are at 15% oxygen. Ambient range 30 F/-1 C to 100 F/30 C GT24717E

Figure 1. Dry Low No, product plan

are two principal measures of performance. The first of these levels across the load range of the gas tur-
is meeting the emission levels required at base load - bine.
on both gas and oil fuel and controlling the variation The second measure is system operability, with
NO, NO, at (610)
Turbine @15% O,| Operating Maximum | Max D/F | Max D/F
Model (ppmvd) Mode Diluent | Diluent/Fuel | (ppmvd) | (ppmvd)
MS6001(B) 9 Premix Steam 2.51 9 25
Lean-Lean | Steam 2.51 25 15
25 Premix | Steam 2.5/1 25 15
Lean-Lean | Water 1.5/1 25 15
Lean-Lean | Steam 2.51 25 15
MS7001(EA) 9 Premix Steam 2.5/1 9 25
Lean-Lean | Water 1.5/1 25 15
Lean-Lean | Steam 2.51 25 15
25 Premix Steam 2.5/1 25 15
Lean-Lean | Water 1.5/1 25 15
Lean-Lean | Steam 2.5/1 25 15
MS7001(FA) | 25 Premix | Steam 2.1/1 25 15
GT24556A .ppt

Figure 2. DLN power augmentation summary - gas fuel

2
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NO,-Base
(ppmvd)

NO,-Peak
(ppmvd)

CO-Base | CO-Peak
(ppmvd) | (ppmvd)

MS6001(B) 9
25

18 25 6
50 15

MS7001(EA) 9
25

18 25
50 15

MS7001(FA) 25

35 15

MS9001(E) 25

(o) B B> BN I - NN @ ) N I S

40 15

GT24557A .ppt

Figure 3. DLN peak firing summary - gas fuel

emphasis placed on the smoothness and reliability of
combustor mode changes, ability to load and unload
the machine without restriction, capability to switch
from one fuel to another and back again, and system
response to rapid transients (e.g., generator breaker
open events or rapid swings in load). GE’s design
goal is to make the DLN system operate so the gas
turbine operator does not know whether a DLN or
conventional combustion system is installed (i.e., its
operation is “transparent to the user”). As of August
1996, a significant portion of the DLN design and
development effort has focused on system operability.

Design of a successful DLN combustor for a
heavy-duty gas turbine also requires the designer to

develop hardware features and operational methods .

that simultaneously allow the equivalence ratio and
residence time in the flame zone to be low enough to
achieve low NO,, but with acceptable levels of com-
bustion noise (dynamics), stability at part load op-
eration and sufficient residence time for CO bum-out,
hence the designation of DLN combustion design as
“four-sided box” (Figure 4).

A scientific and engineering development program
by GE’s Corporate Research and Development Cen-
ter, Power Systems business and Aircraft Engine
business has focused on understanding and control-
ling dynamics in lean premixed flows. The objectives
have been to:

+ Gather and analyze machine and laboratory data
to create a comprehensive dynamics data base
» Create analytical models of gas turbine com-
bustion systems that can be used to understand
dynamics behavior
+ Use the analytical models and experimental
methods to develop methods to control dy-
namics
As of August 1996, these efforts have resulted in a
large number of hardware and control features that
limit dynamics, plus analytical tools that are used to
predict system behavior. The latter are particularly
useful in correlating laboratory test data from full
scale combustors with actual gas turbine data.

DLN-1 System

DLN-1 development began in the 1970s with the
goal of producing a dry oil system to meet the United
States Environmental Protection Agency’s New
Source Performance Standards of 75 ppmvd NO, at
15% Q,. As noted in Reference 7, this system was
tested on both oil and gas fuel at Houston Lighting &
Power in 1980 and met its emission goals. Subse-
quent to this, DLN program goals changed in re-
sponse to stricter environmental regulations and the
pace of the program accelerated in the late 1980s.
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Figure 4. DLN technology - a four-sided box

DLN-1 Combustor

The GE DLN-1 combustor (shown in cross section
in Figure 5 and described in Reference 8) is a two-
stage premixed combustor designed for use with
natural gas fuel and capable of operation on liquid
fuel. As shown, the combustion system includes four
major components: fuel injection system, liner, ven-
turi and cap/centerbody assembly.

These components form two stages in the com-
bustor. In the premixed mode, the first stage thor-
oughly mixes the fuel and air and delivers a uniform,
lean, unburned fuel-air mixture to the second stage.

The GE DLN-1 combustion system operates in
four distinct modes, illustrated in Figure 6, during
pre-mixed natural gas or oil fuel operation:

Mode Operating Range
Primary Fuel only to the primary nozzles.

Flame is in the primary stage only.
This mode of operation is used to ig-
nite, accelerate and operate the ma-
chine over low- to mid-loads, up to a
preselected combustion reference
temperature.

Fuel to both the primary and secon-
dary nozzles. Flame is in both the
primary and secondary stages. This
mode of operation is used for inter-

Lean-Lean

Figure 5. DLN-1 combustor schematic

mediate loads between two pre-
selected combustion reference tem-
peratures.
Fuel to the secondary nozzle only.
Flame is in the secondary zone only.
This mode is a transition state be-
tween lean-lean and premix modes.
This mode is necessary to extinguish
the flame in the primary zone, before
fuel is reintroduced into what be-
comes the primary premixing zone.
Premix Fuel to both primary and secondary
nozzles. Flame is in the secondary
stage only. This mode of operation is
achieved at and near the combustion
reference temperature design point.
Optimum emissions are generated in
premix mode.

The load range associated with these modes varies
with the degree of inlet guide vane modulation and, to
a smaller extent, with the ambient temperature. At
ISO ambient, the premix operating range is 50% to
100% load with IGV modulation down to 42 De-
grees, and 75% to 100% load with IGV modulation
down to 57 Degrees. The 42 Degrees IGV minimum
requires an inlet bleed heat system.

If required, both the primary and secondary fuel
nozzles can be dual-fuel nozzles, thus allowing auto-
matic transfer from gas to oil throughout the load
range. When burning either natural gas or distillate
oil, the system can operate to full load in the lean-
lean mode (Figure 6) and in the pre-mixed. Power
augmentation with water is the most common reason.

The spark plug and flame detector arrangements in
a DLN-1 combustor are different from those used in
a conventional combustor. Since the first stage must
be re-ignited at high load in order to transfer from the

Secondary
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Figure 6. Fuel-staged Dry Low NOx operating modes

premixed mode back to lean-lean operation, the spark
plugs do not retract. One plug is mounted in a pri-
mary zone cup in each of two combustors. The sys-
tem uses flame detectors to view the primary stage of
selected chambers (similar to conventional systems),
and secondary flame detectors that look through the
centerbody and into the second stage.

The primary fuel injection system is used during
ignition and part load operation. The system also in-
jects most of the fuel during premixed operation and
must be capable of stabilizing the flame. For this rea-
son, the DLN-1 primary fuel nozzle is similar to
GE’s MS7001EA multi-nozzle combustor with mul-
tiple swirl-stabilized fuel injectors. The GE DLN-1
system uses five primary fuel nozzles for the
MS6001B and smaller machines and six primary fuel
nozzles for the larger machines. This design is capa-
ble of providing a well-stabilized diffusion flame that
burns efficiently at ignition and during part load op-
eration.

In addition, the multi-nozzle fuel injection system
provides a satisfactory spatial distribution of fuel

flow entering the first-stage mixer. The primary fuel-
air mixing section is bound by the combustor first-
stage wall, the cap/centerbody and the forward cone
of the venturi. This volume serves as a combustion
zone when the combustor operates in the primary and
lean-lean modes. Since ignition occurs in this stage,
crossfire tubes are installed to propagate flame and to
balance pressures between adjacent chambers. Film
slots on the liner walls provide cooling, as they do in
a standard combustor.

In order to achieve good emissions performance in
premixed operation, the fuel-air equivalence ratio of
the mixture exiting the first-stage mixer must be very
lean. Efficient and stable burning in the second stage
is achieved by providing continuous ignition sources
at both the inner and outer surfaces of this flow. The
three elements of this stage comprise a piloting flame,
an associated aerodynamic device to force interaction
between the pilot flame and the inner surface of the
main stage flow, and an aerodynamic device to create
a stable flame zone on the outer surface of the main
stage flow exiting the first stage.
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Figure 7. Typical Dry Low Nox fuel gas split schedule
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Figure 8. DLN-1 gas fuel system

The piloting flame is generated by the secondary
fuel nozzle, which premixes a portion of the natural
gas fuel and air (nominally, 17% at full-load opera-
tion) and injects the mixture through a swirler into a
cup where it is burmed. This flame is stabilized by
burning an even smaller amount of fuel (less than 2%
of the total fuel flow) as a diffusion flame in the cup.
The secondary nozzle, which is mounted in the cap
centerbody, is simple and highly effective for creating
a stable flame.

A swirler mounted on the downstream end of the
cap/centerbody surrounds the secondary nozzle. This
creates a swirling flow that stirs the interface region
between the piloting flame and the main-stage flow
and ensures that the flame is continuously propagated
from the pilot to the inner surface of the fuel-air
mixture exiting the first stage. Operation on oil fuel is
similar except that all of the secondary oil is burned
in a diffusion flame in the current dry oil design.

The sudden expansion at the throat of the venturi
creates a toroidal recirculation zone over the down-
stream conical surface of the venturi. This zone,
which entrains a pertion of the venturi cooling air, is
a stable burming zone that acts as an ignition source
for the main stage fuel-air mixture. The cone angle

Figure 9. MS7001EA/MS9001E DLN-1 combustion
system performance on natural gas fuel
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Figure 10. MS6001B DLN-1 emissions
performance on natural gas fuel

and axial location of the venturi cooling air dump
have significant effects on the efficacy of this ignition
source. Finally, the dilution zone (the region of the
combustor immediately downstream from the flame
zone in the secondary) provides a region for CO
burnout and for shaping the gas temperature profile
exiting the combustion system.

DLN-1 Controls and Accessories

The gas turbine accessories and control systems
are configured so that operation on a DLN-equipped
turbine is essentially identical to that of a turbine
equipped with a conventional combustor. This is ac-
complished by controlling the turbines in identical
fashions, with the exhaust temperature, speed and
compressor discharge pressure establishing the fuel
flow and compressor inlet guide vane position.

A turbine with a conventional diffusion combustor
that uses diluent injection for NO, control will use an
underlying algorithm to control steam or water injec-
tion. This algorithm will use top level control vari-
ables (exhaust temperature, speed, etc.) to establish a
steam-to-fuel or water-to-fuel ratio to control NO,.
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Figure 11. MS7001EA/MS9001E DLN-1 combustion
system performance on distillate oil

In a similar fashion, the same variables are used to
divide the total turbine fuel flow between the primary
and secondary stages of a DLN combustor. The fuel
division is accomplished by commanding a calibrated
splitter valve to move to a set position based on the
calculated combustion reference temperature (Figure
7). Figure 8 shows aschematic of the gas fuel system
for a DLN-equipped turbine.

The only special control sequences required are
concerned protection of the turbine during a generator
breaker-open trip, or flashback, from the second
stage to the first stage during premixed operation.
When either the breaker opens at load or flashback is
sensed by ultraviolet flame detectors looking into the
first stage, the splitter valve is commanded to move
to a pre-determined position. In the case of a flash-
back, the control system can execute an automatic
sequence to return to premixed, full-load operation.

DLN-1 Emissions

The emissions performance of the GE DLN sys-
tem can be illustrated as a function of load for a
given ambient temperature and turbine configuration.
Figurcs 9 and 10 show the NO, and CO emissions
from typical MS7001EA and MS6001B DLN sys-
tems designed for 9 ppmvd NO, and 25 ppm CO
when operated on natural gas fuel. Note that in pre-
mixed operation, NO, is generally highest at higher
loads and CO only approaches 25 ppm at lower pre-
mixed loads.

Figures |1 and 12 show NOx and CO emissions
for the same systems operated on oil fuel with water
injection for NOy control, rather than premixed oil.
These figures are for units equipped with inlet bleed
heat and extended IGV modulation. NOy, and CO
emissions from the DLN combustor at loads less than
20% of base load are similar to those from standard
combustion systems. This result is expected because
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Figure 12. MS6001B DLN-1 emissions
performance on distillate oil fuel

both systems are operating as diffusion flame com-
bustors in this range. Between 20% and 50% load,
the DLN system is operated in the lean-lean mode,
and the flow split between the primary fuel nozzles
and secondary nozzle is varied to give the decreasing
NO, characteristic shown.

From 50%to 100%load, the DLNsystem operates
as a lean premixed combustor. As shown in Figures 9
through 12, NO4 emissions are significantly reduced,
while CO emissions are comparable to those from the
standard system.

DLN-1 Experience

GE’s first DLN-1 system was tested at Houston
Lighting & Power in 1980 (Reference 7). A proto-
type DLN system using the combustor design dis-
cussed above was tested on an MS9001E at the
Electricity Supply Board’s (ESB) Northwall Station
in Dublin, Ireland, between October 1989 and July
1990. A comprehensive engineering test of the pro-
totype DLN combustor, controls and associated sys-
tems was conducted with NOy levels of 32 ppmvd (at
15% O,) obtained at base load. The results were in-
corporated into the design of prototype systems for
the MS7001E and MS6001B.

The 7E DLN-1 prototype was tested at Anchorage
Municipal Light and Power (AMLP) in early 1991
and entered commercial service shortly afterward.
Since then, development of advanced combustor con-
figurations have been carried out at AMLP. These
results have been incorporated into production hard-
ware.

The MS6001B prototype system was first oper-
ated at Jersey Central Power & Light’s Forked River
Station in early 1991. A series of additional tests
culminated in the demonstration of a 9 ppm combus-
tor at Jersey Central in November 1993.
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Figure 13. DLN-2 combustion system

As of August 1996, 28 MS6001B machines are
equipped with DLN-1 systems. In total, they have
accumulated more than 370,000 hours of operation.
There are, in addition, four MS7001E, -eight
MS7001B-E, 26 MS7001EA, 18 MS900IE, one
MS5001P and three MS3002J DLN-1 machines that
have collectively operated for more than 350,000
hours. Excellent emission results have been obtained
in all cases, with single-digit NO, and COachieved on
several MS7001EAs. Several MS7001E/EA ma-
chines have the capability to power augment with
either massive water or steam injection.

Starting in early 1992, eight MS7001F machines
equipped with GE DLN systems were placed in
service at Korea Electric Power Company’s Seoin-
chon site. These F technology machines have
achieved better than 55% (gross) efficiency in com-
bined-cycle operation, and the DLN systems are cur-
rently operating between 30 and 40 ppmvd NOy on
gas fuel (the guarantee level is 50 ppmvd). These
units have operated for more than 150,000 hours.
Four additional F technology DLN-1 systems have
been commissioned at Scottish Hydro’s Keadby site
and at National Power’s Little Barford site. These 9F
machines have operated more than 20,000 hours at
less than 60 ppm NO,.

The combustion laboratory testing and field op-
eration have shown that the DLN-1 system can
achieve single digit NO, and CO levels on E technol-
ogy machines operating on gas fuel. Current DLN-1
development activity focuses on four goals:

» Application of single-digit technology to the
MS6001B, MS7001EA and MS9001E

+ Application of DLN-1 technology for retrofit-
ting existing field machines (including
MS3002s and MS5000s, some of which will
require upgrade before DLN retrofit)
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Figure 14. Cross-section of a DLN-2 fuel nozzle

* Completing the development of steam and wa-
ter power augmentation as needed by the mar-
ket

* Completing the development of dry oil DLN-1
products.

DLN-2 SYSTEM

As F-technology gas turbines became available in
the late 1980s, studies were conducted to establish
what type of DLN combustor would be needed for
these new higher firing temperature machines. Stud-
ies concluded that that air usage in the combustor
(e.g., for cooling) other than for mixing with fuel
would have to be strictly limited. A team of engineers
from GE Power Generation, GE Corporate Research
and Development and GE Aircraft Engine proposed a
design that repackaged DLN-1 premixing technology
but eliminated the venturi and centerbody assemblies
that require cooling air.

The resulting combustor is called DLN-2, which is
the standard system for the 6FA, 7FA, 9FA, 9EC,
7G, 7H, 9G and 9H machines. Fourteen combustors
are installed in the 7FA and 9EC, 18 in the 9FA, and
six in the 6FA. These combustors, for all but the
7FA, are not scaled, but are full-size 9FA combus-
tors; the 7FA is slightly smaller.

DLN-2 Combustion System

The DLN-2 combustion system shown in Figure
13 is a single-stage dual-mode combustor that can
operate on both gaseous and liquid fuel. On gas, the
combustor operates in a diffusion mode at low loads
(< 50% load), and a premixed mode at high loads (>
50% load). While the combustor can operate in the
diffusion mode across the load range, diluent injec-
tion would be required for NO, abatement. Oil op-
eration on this combustor is in the diffusion mode
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Figure 15. External view of DLN-2
fuel nozzles mounted

across the entire load range, with diluent injection
used for NOy control.

Each DLN-2 combustor system has a single
burning zone formed by the combustor liner and the
face of the cap. In low emissions operation, 90% of
the gas fuel is injected through radial gas injection
spokes in the premixer, and combustion air is mixed
with the fuel in tubes surrounding each of the five
fuel nozzles. The premixer tubes are part of the cap
assembly. The fuel and air are thoroughly mixed,
flow out of the five tubes at high velocity and enter
the buming zone where lean, low- NO, combustion
occurs, The vortex breakdown from the swirling flow
exiting the premixers, along with the sudden expan-
sion in the liner, are mechanisms for flame stabiliza-
tion. The DLN-2 fuel nozzle/premixer tube arrange-
ment is similar in design and technology to the secon-
dary nozzle/centerbody of a DLN-1. Five noz-
zle/premixer tube assemblies are located on the head
end of the combustor. A quaternary fuel manifold is
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Figure 16. Fuel flow scheduling associated
with DLN-2 operation
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located on the circumference of the combustion cas-
ing to bring the remaining fuel flow to casing injec-
tion pegs located radially around the casing.

Figure 14 shows a cross-section of a DLN-2 fuel
nozzle. As noted, the nozzle has passages for diffu-
sion gas, premixed gas, oil and water. When mounted
on the end cover, as shown in Figure 15, the diffusion
passages of four of the fuel nozzles is fed from a
common manifold, called the primary, that is built
into the end cover. The premixed passage of the same
four nozzles are fed from another internal manifold
called the secondary. The premixed passages of the
remaining nozzle are supplied by the tertiary fuel
system; the diffusion passage of that nozzle is always
purged with compressor discharge air and passes no
fuel.

Figure 15 shows the fuel nozzles installed on the
combustion chamber end cover and the connections
for the primary, secondary and tertiary fuel systems.
DLN-2 fuel streams are:

* Primary fuel — fuel gas entering through the
diffusion gas holes in the swirler assembly of
each of the outboard four fuel nozzles

» Secondary fuel — premix fuel gas entering
through the gas metering holes in the fuel gas
injector spokes of each of the outboard four
fuel nozzles

» Tertiary fuel — premix fuel gas delivered by the
metering holes in the fuel gas injector spokes
of the inboard fuel nozzle

» The quaternary system — injects a small
amount of fuel into the airstream just upstream
from the fuel nozzle swirlers

The DLN-2 combustion system can operate in
several different modes.

Primary

Fuel only to the primary side of the four fuel noz-
zles; diffusion flame. Primary mode is used from ig-
nition to 81% corrected speed.

Lean-Lean

Fuel to the primary (diffusion) fuel nozzles and
single tertiary (premixing) fuel nozzle. This mode is
used from 81% corrected speed to a preselected com-
bustion reference temperature. The percentage of
primary fuel flow is modulated throughout the range
of operation as a function of combustion reference
temperature. If necessary, lean-lean mode can be op-
erated throughout the entire load range of the turbine.
Selecting “lean-lean base on” locks out premix op-
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eration and enables the machine to be taken to base
load in lean-lean.
Premix Transfer

Transition state between lean-lean and premix
modes. Throughout this mode, the primary and sec-
ondary gas control valves modulate to their final po-
sition for the next mode. The premix splitter valve is
also modulated to hold a constant tertiary flow split.

Piloted Premix

Fuel is directed to the primary, secondary and ter-
tiary fuel nozzles. This mode exists while operating
with temperature control off as an intermediate mode
between lean-lean and premix mode. This mode also
exists as a default mode out of premix mode and, in
the event that premix operating is not desired, piloted
premix can be selected and operated to base load.
Primary, secondary and tertiary fuel split are con-
stant during this mode of operation.

Premix

Fuel is directed to the secondary, tertiary and
quaternary fuel passages and premixed flame exists
in the combustor. The minimum load for premixed
operation is set by the combustion reference tem-
perature and IGV position. It typically ranges from
50% with inlet bleed heat on to 65% with inlet bleed
heat off. Mode transition from premix to piloted pre-
mix or piloted premix to premix, can occur whenever
the combustion reference temperature is greater than
2200 F/1204 C. Optimum emissions are generated in
premix mode.

Tertiary Full Speed No Load (FSNL)

Initiated upon a breaker open event from any load
greater than 12.5%. Fuel is directed to the tertiary
nozzle only and the unit operates in secondary FSNL
mode for a minimum of 20 seconds, then transfers to
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lean-lean mode.

Figure 16 illustrates the fuel flow scheduling asso-
ciated with DLN-2 operation. Fuel staging depends
on combustion reference temperature and IGV tem-
perature control operation mode.

DLN-2 Controls and Accessories

The DLN-2 control system regulates the fuel dis-
tribution to the primary, secondary, tertiary and qua-
ternary fuel system. The fuel flow distribution to each
combustion fuel system is a function of combustion
reference temperature and IGV temperature control
mode. Diffusion, piloted premix and premix flame
are established by changing the distribution of fuel
flow in the combustor. The gas fuel system (Figure
17) consists of the gas fuel stop/ratio valve, primary
gas control valve, secondary gas control valve premix
splitter valve and quaternary gas control valve. The
stop/ratio valve is designed to maintain a predeter-
mined pressure at the control valve inlet.

The primary, secondary and quaternary gas con-
trol valves regulate the desired gas fuel flow delivered
to the turbine in response to the fuel command from
the SPEEDTRONICTM controls.

The premix splitter valve controls the fuel flow
split between the secondary and tertiary fuel system.

DLN-2 Emissions Performance

Figures 18 and 19 show the emissions perform-
ance for a DLN-2 equipped 7FA/9FA for gas fuel
and for oil fuel with water injection.

DLN-2 Experience

The first DLN-2 systems were placed in service at
Florida Power and Light’s Martin Station with com-
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Figure 18. Emissions performance for DLN-2-
equipped 7FA/9FA for gas fuel
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Figure 19. Emissions performance for DLN-2-
equipped 7FA/9FA for oil fuel with water injection

missioning beginning in September 1993, and the
first two (of four) 7FA units entering commercial
service in February 1994. During commissioning,
quaternary fuel was added and other combustor
modifications were made to control dynamic pressure
oscillations in the combustor.

As of August 1996, 23 DLN-2 7FA and 17 9FA
units are in commercial service. They have accumu-
lated more than 150,000 hours of operation. Of these
units, 11 are dual-fuel units, and the remainder are
gas-only.

CONCLUSION

GE’s Dry Low NOy Program continues to focus
on the development of systems capable of the ex-
tremely low NO, levels required to meet today’s
regulations and to prepare for more stringent re-
quirements in the future. New unit production needs
and the requirements of existing machines, are being
addressed. GE DLN systems are operating on more
than 145 machines and have accumulated more than
one million service hours. More than 200 DLN sys-
tems have been either put into service, shipped or
placed on order. GE is the only manufacturer with F
technology machines operating below 25 ppmvd.

APPENDIX

Gas Turbine Combustion Systems

A gas turbine combustor mixes large quantities of
fuel and air and bumns the resulting mixture. In con-
cept the combustor is comprised of a fuel injector and
a wall to contain the flame. There are three funda-
mental factors and practical concerns that complicate
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the design of the combustor: equivalence ratio, flame
stability, and ability to operate from ignition through
full load.

Equivalence ratio

A flame burns best when there is just enough fuel
to react with the available oxygen. With this stoi-
chiometric mixture (equivalence ratio of 1.0) the
flame temperature is the highest and the chemical
reactions are the fastest, compared to cases where
there is either more oxygen (“fuel lean,” < 1.0) or
less oxygen (“fuel rich,” > 1.0) for the amount of fuel
present.

In a gas turbine, the maximum temperature of the
hot gases exiting the combustor is limited by the tol-
erance of the turbine nozzles and buckets. This tem-
perature corresponds to an equivalence ratio of 0.4 to
0.5 (40 to 50% of the stoichiometric fuel flow). In the
combustors used on modern gas turbines, this fuel-air
mixture would be too lean for stable and efficient
buming. Therefore, only a portion of the compressor
discharge air is introduced directly into the combus-
tor reaction zone (flame zone) to be mixed with the
fuel and bumed. The balance of the airflow either
quenches the flame prior to the combustor discharge
entering the turbine or to cool the wall of the com-
bustor.

Flame Stability

Even with only part of the air being introduced
into the reaction zone, flow velocities in the zone are
higher than the turbulent flame speed at which a
flame propagates through the fuel-air mixture. Spe-
cial mechanical or aerodynamic devices must be used
to stabilize the flame by providing a low velocity re-
gion. Modern combustors employ a combination of
swirlers and jets to achieve a good mix and to stabi-
lize the flame.

Operational Stability

The combustor must be able to ignite and to sup-
port acceleration and operation of the gas turbine
over the entire load range of the machine. For a sin-
gle-shaft generator-drive machine, speed is constant
under load and, therefore, so is the airflow for a fixed
ambient temperature. There will be a five- or six-to-
one turndown in fuel flow over the load range, and a
combustor whose reaction zone equivalence ratio is
optimized for full load operation will be very lean at
the lower loads. Nevertheless, the flame must be sta-
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Figure A1l. MS7001EA Dry Low Nox combustion chamber

‘ble and the combustion process must be efficient at
all loads.

GE uses multiple-combustion chamber assemblies
in its heavy-duty gas turbines to achieve reliable and
efficient turbine operation. As shown in Figure A-1,
each combustion chamber assembly comprises a cy-
lindrical combustor, a fuel injection system and a
transition piece that guides the flow of the hot gas
from the combustor to the inlet of the turbine. Figure
A-2 illustrates the multiple-combustor concept.

There are several reasons for using the multiple-
chamber arrangement instead of large silo-type com-
bustors:

+ The configuration permits the entire turbine to
be factory assembled, tested and shipped with-
out interim disassembly

» The turbine inlet temperature can be better
controlled, thus providing for longer turbine
life with reduced turbine cooling air require-
ments

+ Smaller parts can be handled more easily dur-
ing routine maintenance

+ Smaller transition pieces are less susceptible to
damage from dynamic forces generated in the
combustor; furthermore, the shorter combus-
tion system length ensures that acoustic natural
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frequencies are higher and less likely to couple
with the pressure oscillations in the flame

* Smaller combustors generate less NOy because
of much better mixing and shorter residence
time

*+ As turbine inlet temperatures have increased to
improve efficiency, the size of the combustors
has decreased to minimize cooling require-
ments, as in aircraft gas turbine combustors

+ Small can-type combustors can be completely
developed in the laboratory through a combi-
nation of both atmospheric and full-pressure,
full-flow tests. Therefore, there is a higher de-
gree of confidence that a combustor will per-
form as designed across all load ranges before
it is installed and tested in a machine.

Gas Turbine Emissions
The significant products of combustion in gas tur-
bine emissions are:
» Oxides of nitrogen (NO and NO,, collectively
called NO,)
+ Carbon monoxide (CO)
* Unburned hydrocarbons or UHCs (usually ex-
pressed as equivalent methane (CH,) particles
and arise from incomplete combustion)



+ Oxides of sulfur (SO; and SO;) particulates.

Unburned hydrocarbons include both volatile or-
ganic compounds (VOCs), which contribute to the
formation of atmospheric ozone, and compounds,
such as methane, that do not.

There are two sources of NO, emissions in the ex-
haust of a gas turbine. Most of the NOy is generated
by the fixation of atmospheric nitrogen in the flame,
which is called thermal NO,. Nitrogen oxides are also
generated by the conversion of a fraction of any ni-
trogen chemically bound in the fuel (called fuel-
bound nitrogen or FBN). Lower-quality distillates
and low-Btu coal gases from gasifiers with hot gas
cleanup carry various amounts of fuel-bound nitrogen
that must be taken into account when emissions cal-
culations are made. The methods described below to
control thermal NO, emissions are ineffective in con-
trolling the conversion of FBN to NO,.

Thermal NO, is generated by a chemical reaction
sequence called the Zeldovich Mechanism (Reference
6). This set of well-verified chemical reactions pos-
tulates that the rate of generation of thermal NOy is
an exponential function of the temperature of the
flame. The amount of NO, generated is a function of
the flame temperature and of the time the hot gas
mixture is at flame temperature. This turns out to be
a linear function of time. Thus, temperature and resi-
dence time determine thermal NO, emissions levels
and are the principal variables that a gas turbine de-
signer can adjust to control emission levels.

For a given fuel, since the flame temperature is a
unique function of the equivalence ratio, the rate of
NO, generation can be cast as a function of the
equivalence ratio. Figure A-3, shows that the highest
rate of NO, production occurs at an equivalence ratio
of 1.0, when the temperature is equal to the stoi-
chiometric, adiabatic flame temperature.

To the left of the maximum temperature point
(Figure A-3), more oxygen is available (the equiva-
lence ratio is less than 1.0) and the resulting flame
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Figure A2. Exploded view of combustion chamber
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temperature is lower. This is a fuel-lean operation.
Since the rate of NO, formation is a function of tem-
perature and time, it follows that some difference in
NO, emissions can be expected when different fuels
are burned in a given combustion system. Since dis-
tillate oil and natural gas have approximately a
100F/38 C flame temperature difference, a significant
difference in NO, emissions can be expected if reac-
tion zone equivalence ratio, water injection rate, etc.
are equal.

As shown in Figure A-3, the rate of NOy produc-
tion dramatically decreases as flame temperature de-
creases (i.e., the flame becomes fuel lean). This is
because of the exponential effect of temperature in
the Zeldovich Mechanism and is the reason why dilu-
ent injection (usually water or steam) into a gas tur-
bine combustor flame zone reduces NO, emissions.
For the same reason, very lean dry combustors can be
used to control emissions. This is desirable for
reaching the lower NO, levels now required in many
applications.

There are two design challenges associated with
very lean combustors. First, care must be taken to
ensure that the flame is stable at the design operating
point. Secondly, a turndown capability is necessary
since a gas turbine must ignite, accelerate, and oper-
ate over the load range. At lower loads, as fuel flow
to the combustors decreases, the flame will be very
lean and will not burn well, or it can become unstable
and blow out.

In response to these challenges, combustion system
designers use staged combustors so a portion of the
flame zone air can mix with the fuel at lower loads or
during startup. The two types of staged combustors
are fuel-staged and air-staged (Figure A-4). In its
simplest and most common configuration, a fuel-
staged combustor has two flame zones; each receives
a constant fraction of the combustor airflow. Fuel
flow is divided between the two zones so that at each
machine operating condition, the amount of fuel fed
to a stage matches the amount of air available.

An air-staged combustor uses a mechanism for di-
verting a fraction of the airflow from the flame zone
to the dilution zone at low load to increase turndown.
These methods can be combined.
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Emissions Control Methods

There are three principal methods for controlling
gas turbine emissions:

* Injection of a diluent such as water or steam
into the buming zone of a conventional
(diffusion flame) combustor

* Catalytic clean-up of NO, and CO from the
gas turbine exhaust (usually used in conjunc-
tion with the other two methods)

* Design of the combustor to limit the formation
of pollutants in the burning zone by utilizing
“lean-premixed” combustion technology.

The last method includes both DLN combustors
and catalytic combustors. GE has considerable expe-
rience with each of these three methods.

Since September 1979, when regulations required
that NO, emissions be limited to 75 ppmvd (parts per
million by volume, dry), more than 300 GE heavy-
duty gas turbines have accumulated more than 2.5
million operating hours using either steam or water-
injection to meet or exceed these required NO, emis-
sions levels. The amount of water required to accom-
plish this is approximately one-half of the fuel flow.
However, there is a 1.8% heat-rate penalty associated
with using water to control NO, emissions for oil-
fired simple-cycle gas turbines. Output, increases by
approximately 3%, making water (or steam) injection
for power augmentation economically attractive in
some circumstances (such as peaking applications).

Single-nozzle combustors that use water or steam
injection are limited in their ability to reduce NO,
levels below 42 ppmvd on gas fuel and 65 ppmvd on
oil fuel. GE developed multi-nozzle quiet combustors
(MNQC) for the MS7001EA and MS7001FA capa-
ble of achieving 25 ppmvd on gas fuel and 42 ppmvd
on oil, using either water or steam injection. Since
October 1987, more than 26 MNQC-equipped
MS7001s that use water or steam injection have been
placed in service. One unit that uses steam injection
has operated nearly 50,000 hours at 25 ppmvd
NO,(at 15% O»).

Frequent combustion inspections and decreased
hardware life are undesirable side effects that can
result from the use of diluent injection to reduce NO,
emissions from combustion turbines. For applications
that require NOy emissions below 42 ppmvd (or 25
ppmvd in the case of the MS7001EA or MS7001FA
MNQQ), or to avoid the significant cycle efficiency
penalties incurred when water or steam injection is
used for NO, control, one of the other two principal
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Figure A3. Rate of thermal Nox production

methods of NO, control mentioned above must be
used.

Selective catalytic reduction (SCR) converts NO
and NO, in the gas turbine exhaust stream to mo-
lecular nitrogen and oxygen by reacting the NOy with
ammonia in the presence of a catalyst. Conventional
SCR technology requires that the temperature of the
exhaust stream remain in a narrow range (550 F to
750 F or 288 C to 399 C) and is restricted to appli-
cations with a heat recovery system installed in the
exhaust. The SCR is installed at a location in the
boiler where the exhaust gas temperature has de-
creased to the above temperature range. New high-
temperature SCR technology is being developed that
may allow SCRs to be used for applications without
heat recovery boilers.

For an MS7001EA gas turbine, an SCR designed
to remove 90% of the NO, from the gas turbine ex-
haust stream has a volume of approximately 175 cu-
bic meters and weighs 111 tons. It is comprised of
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Figure A4. Staged combustors



segments stacked in the exhaust duct. Each segment
has a honeycomb pattern with passages that are
aligned in the direction of the exhaust gas flow. A
catalyst, such as vanadium pentoxide, is deposited on
the surface of the honeycomb.

SCR systems are sensitive to fuels containing
more than 1,000 ppm of sulfur (light distillate oils
may have up to 0.8% sulfur). There are two reasons
for this sensitivity: first, sulfur poisons the catalyst
being used in SCRs.

Secondly, the ammonia will react with sulfur in the
presence of the catalyst to form ammonium bisulfate,
which is extremely corrosive, particularly near the
discharge of a heat recovery boiler. Special catalyst
materials that are less sensitive to sulfur have been
identified, and there are some theories as to how to
inhibit the formation of ammonium bisulfate. This,
however, remains an open issue with SCRs.

More than 100 GE units have accumulated more
than 100,000 operating hours with SCRs installed.
Twenty of the units are in Japan; others are located in
California, New Jersey, New York and several other
eastern U.S. states. Units operating with SCRs in-
clude MS9000s, MS7000s, MS6000s, LM2500s and
LMS5000s.

Lean premixed combustion is the basis for
achieving low emissions from Dry Low NO, and
catalytic combustors. GE has participated in the de-
velopment of catalytic combustors for many years.
These systems use a catalytic reactor bed mounted
within the combustor to burm a very lean fuel-air
mixture. They have the potential to achieve extremely
low emissions levels without resorting to exhaust gas
cleanup. Technical challenges in the combustor and
in the catalyst and reactor bed materials must be
overcome in order to develop an operational catalytic
combustor. GE has development programs in place
with both ceramic and catalyst manufacturers to ad-
dress these challenges. GE does not believe commer-
cial systems employing this technology will be avail-
able in the near term.
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3.4.2 * Gas Turbine Control System

The SPEEDIRONICT Mark V gas arbine cantral systemn is a state—of —the—

- art Triple Mbdular Redindant (TMR) micropgocessar conrol systean. The

' aore of this systern is the three separate but idatical contraolles called <R,
<S>, and <I> All critical comrol algorithirs, protective finxctions, ard

sequencing are perdfored by these processors. In 0 daing, they also acquire

the data neaded ™ generate atputs to the urbine. Praective atputs are

rared through the <P> protective roodule oonsisting of triple  redundan:

" A Teademark of the Qeneral Bl irlc Company

GE FROPRIETARY INKORMATION Turbine-Ganerator Page 3.34
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' , 3 - a
1 XOoesays <>, <Y, and <Z>, which also provide independent protection far
«xartain ritical fimctions such as overspeed.

Page 3.35
80901AG (D7/99) Rev. 1 dh
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1

. The three control proocssars, <R>, <S>, and <T>, aoquire data from triplo-—
redurxkmt sensaxs as well as from dual or single sensors. All critical sensars
. for caminnous contrals, as well as protection, are riple—redundant. Other
. sepsaxs are dual or single devices farmed out to all three cortrol processors.
The extrerrdy high reliability achieved by TMR control. systerrs is die in
considerable rreasure o the use of triple sensors far all critical paraneters.

34.2.1 5 ' Blectronics

.Allofﬂnmm—bamdamﬁdstawanuhﬂardmgnfamd
: maintenance. Each rodule ar controller contains up to five cards, including a
. power supply. Mlluplcrrwthumsclsmd:ln@ch@lrdlcrmdl
distibute the processing for maximom  porfamance. Individual
micopracessors e dadicated to specific /O assigrmments,  application
. software commmicatians, etc., and the pxocessing is perfaned in a real-tine,
- mulri-tasking operating system Comnmunications hetween the aontroller”’s five
. cards is accomplished with ribban cables and gastight comectors.
. Communication between individual confrollers is perforrred on high-speed
Arcxt links.

a4.2.2 ' Shared Voting

- Software Tnrplerrented Fault Toleraree (SIFT) and hendware wvoting are
. wrilized by the SPEEDTRONIC Mark V TMR control system. At the
begimming of each corrputing: tioe frarme, each controller independently reads
, is sensars and exchanges this data with the data fromn the other two
contrallers. The mexdian value of each analog input is calaulated in each
controller auxd then used as the resultart contral paraneter far that controller.
Diagnastic algorithms monitor a pradefined deadband far each analog input to
each cantroller, and if ane of the analog inputs deviates fram this deadhand, a
diagnostic alarmis initiated to advise nEintenance persormel.

i Contact inpts are vated in a sirrilar manmer. Each contact input connects to a
single terminal paint and is parallel wired to tree catgact input cands. Each
card optically isclares the 125 ar 24 V dc inpar, and then a dedicatexd 80196
processor in each card tine stanps the inmpug. to within 1 s resolution. These
signals are then trmsmitted to the <R>, <S>, ard <> aontrdllers for vixing
and exeattion of the application software. This technique eliminates any single
point failre in the software voting system Rexlundant ocontact inputs for
oextain furctians such as low lube ol pessure are commectexd to three separate
terminal points and then individually voted, With this SIFT technique,
rrultiple fajlures of conract or analog inpus can be accepted by the conral

1

' GE PROPRIETARY INFCRMATION Turbine-Generator Page 5.96
' Exhidit 8.1 8080 1AG (07/99) Rev. 1 dh
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:mnudﬂmm:gmmmuipmmmiﬁunany(fﬂieﬂm
. >ontrollers as long as the failures are pot from the sane circuit.

- Ancther fom of vating is accorplished through hardware vating of amalog
-outpats. Three coil servos an the valve actiatars are sepavately driven from
; each cormroller, and the positian feedback is provided by three LVDTs. The
. naxrval position of each valve is the avarage of the three conmands from <R,
<S>, ared <T>. The resultarnt averaging circugt has sufficiest gain to override a
. grass faillure of any cartroller, sixh as a conroller atpt being driven to
" satration. Dliagnostics mmonitcr the servo ool aurents and the IYA converters
in addition to the LVDTs.

3.4.2.3 'PC Bemsed Operator interface

. . The operatoc ingerface, <I>, aansists of a PC, cdlar momitor, cursor positianing
" device, keyboard, and prirter. The keybosrd is primmerily used for maintenance
. such as editing application software ar alanm iressages. While the keyboard is
ot necessary, itis  oconveniem for accessing displays with dedicated function.
. keys and adjusting setpoints by entering a mureric value rather them issuing a
. mamial rmise/lower corrnand. Setpoint and logic carmands require an initial
. selection which is falowed by a confirming execute camyrand.

The oparator inferface can be used as the sole interface ar as a local
meintenance work station with all operator contra and monitadng. coming
. fromcammnication links with a plant distdbuted camral system (DCS).

3424  Direct Sarsor interface

+ Inpu/axpt JXO) is designed for direct interface to nrhine ankd gererator

. devices such as thermooouples, KTDs and vibration senscrs, flame sensars,
and praxirmity probes. Direct monitaring of these senacrs elimminates the cost
and potergial yeliability factars associated with interpasing transchcers and
instnmrentation. All of the resultart data is visible to the oparator fiom the
SPEEDTRONIC Mark V operatar interface.

In addition, the canrunication link enahles the resultant data to be  visible
froma plant Distributed Cortral Systen (DCS) systen

OE PROPRIETARY INFU'RMATION Turbine-Generalor Page 3.37
‘ Exhion B-1 80901AG (07/99) Rev. 1 dh
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3425 Exdit-in Diagnostics

'I'he cantrol systern has exqensive built—in diagnostics ard includes “‘power—
np’, backgroond and manually initiated diagnostic routines capeble of
- dentifying bah ootral panel, sensor, and apat device favlts. These faults
. 1re jdentified down 1o the board level for the panel, and to the cirauit Jevel far
.the seosar or actuator companery. Qn-line replacenrnt of boards is made
. pessible by the triply. redimdant design and is also available for those sensors
“wheve phiysical access and systemisalation are feasible.

3426 1Senarator Inbwrface and Control

' The pamary paint of contral for the generator is though the operatar interface.,
Howewer, the camrd systern is imegrated with the EX2O00BR brushless
excitation systern ower an Arcnet local area netwerk (LAN). The
SPEEDTRONIC Mark V is usad to conrad megavett o and the
EX2N00BR is used o contral negavar output. The generatcar control penel is
used to provide prinery pratectian for the generator, This protection is further
. augremed by protection festures Jocated in the EX2000BR and the
. SPEEDIRONIC Mirk V.

3427 Synchronizing Control and Monttoring

 Autonmatic synclronization is perfanmed by the <X>, <YS, and <Z> cards in
cojinction with the <R>, <S>, and <I> controllers. The corgrollers merch

- speed and votage and issue a command to close the breaker based on a

- predefined brealer closure time. Diaggnostics ponitor the actoal  breaker
clasure time and self-cogect each cormmand.

Arxxher feature of the systern is the ability to synchronize memally via e
operatar intexface instead of using the tradidanal synclioscope an the
generalcr pratective pandl. Opetatars can choose ane additional mde of
operation by selecting the monitor mode, which antormtically metches speed
and voltage, but waits for the operator to review all pertinens data on the CORT
display befare issuing a breaker clase cammand.

GE PROPRIETARY nw';u YRMATION Turbine-Generator Pags 3.38
! Exhibit 8-1 80901AG (07/99) Rev. 1 dh
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3428 'uhdﬂsdu'e

) The SPEEDTRONIC Mark V acmrol carfiguration diagram depicts several
. advantages for increased reliahility and ease of interface. For exanrple:

‘e  Multiple unit control froma single <>
_:- Bacleup display wired directly to <R>, <S>, and <T> comrollers
‘e PCinterface to plant DCS systern
"o Hard wire protective signal from <R> <S> <T> corrollers
. Additional protective prooessars <X, <Y>, <Z2>

. o iahilitv of the
: pratectd H@(dagwusmhmnmw:ahmy
: MCMVWW For exarrple, if there is an overspeed
" condition requiring a trip of the unit, the first line of defense would be the
! mmmnmdmmmﬂc&&mﬂdbcuﬂnﬂasmm
* wip sigrals then pass to the <P>protective sroxule trip card where two ot of
: three voting ocauts prior to sending the aurarratic fuel supply trip signal. The

Lo , vo
‘ mmmmmwaﬂﬁ%%wﬂé‘ pmtmd'
 control pracessar cards which similardy send their independent trip signals to
. - the <P>praective module rip card for voting

: Psage 8.99
oN Turbine-Generator
aE PROPRIETARY ’”F';'”‘M " Exhibit B-1 80901AQ@ (07/93) Rev. | dh '

0T0 @ 5439 ISNS VANIT TZZY B5¢ 819 ¥VA vZi680  86/0%/40



FILE No.

036 0720 '93 0g:32 ID:TECO POWER SERVICES

PAGE 12
£1:80 66, 02/.0
Standplrd SPEEDTRONIC Mark V Control Contfiguration
(Typical)
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Protective System Block Diagram
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GE Power Systems -
@lobal Power Plant Sysiams
Genarel Efvatric Company
ane fiver Roed, Schenectedy, NY 12348
518-305-0489

July 22, 1999

Eric Booth

Enron Engineering & Construction Company
333 Clay Street, Suite 400

Houston, TX 77002-7361

Subject: TECO Power Services
Emissions Guarantees

Dear Enc:

The General Electric dual fuel fired PG712]1 EA Combustion Gas Turbine, purchased for
TECO Power Services Hardee Power Station CT-2B has guaranteed emissions of NOx at

9 ppm (@15% 0O2) and CO at 25 ppm while operating on natiiral gas fuel, between 6S and
100%load, corrected to 59°F and 60% relative humidity. It is expected that the gas

turbine will not exceed these emission levels over the life of the unit, as long as GE’s
maintenance practices are followed. .

In addition, there have been at least seven 7EA gas turbines with DLN-1, Dual Fuel
combustion systems, that have proven to meet guarantees of 9 PPM NOx and 25 PPM CO
in the last five years. ‘

Sincerely,

Qe

arst
ject Manager

cc: W Turnipseed, NEPCO
DW Ross, TECO Power Services
TEC0002

0722 '99 11:29
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The sampling and analysis performed for this report were carried out under my
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report is authentic and accurate.
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William H. Harris
Project Director
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Panda-Brandywine Cogeneration Facility
Brandywine, Maryland El-15533

1.0 INTRODUCTION

1.1 Background

An emissions sampling and analytical program was conducted on Units 1 and 2 at the
Panda-Brandywine Cogeneration Facility. Performance testing was performed according to The
Air and Radiation Management Administration of the Maryland Department of the Environment
Case No. 8488 and methods from the United States Environmental Protection Agency (US EPA) 40
CFR, Part 60, Appendix A. Compliance testing was conducted according to the procedures of 40
CFR, Part 60, Subpart GG.

All testing was performed in strict conformance with specifications stipulated in EPA
Reference Methods 1, 2, 3A, 4, 5, 6C, 7E, 8, 10, 19, 20, and 25A. Fuel sampling and analysis were
conducted according to the applicable ASTM methods.

1.2 Outline of Test Program

Tables 1-1 through 1-4 are test logs for Unit Nos. 1 and 2. The test logs present the test
fuel, sampling locations, sampling objectives, sampling methods, test dates, and run numbers for
the test program. Several runs utilized volumetric air flow rates and/or flue gas.composition data

from other runs.

1.3 Test Participants

Table 1-5 lists the personnel involved in the test program.
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Panda-Brandywine Cogeneration Facility

Brandywine, Maryland EI-15533
TABLE t-1
TEST LOG
UNIT NO. 1 STACK - NATURAL GAS
SEPTEMBER 1996
olumetric:Alr -
PERFORMANCE TESTS
Natural Gas 0;/C0,, SO, | EPA 3A, 6C, 9/26 1-NG-CEM-1 1-NG-CEM-1 1-NG-M5/8-1
NQ,, CO, & 7E, 10, & 9/26 1-NG-CEM-2 1-NG-CEM-2 1-NG-M5/8-2
THC 25A 9/26 1-NG-CEM-3 1-NG-CEM-3 1-NG-M5/8-3
Particulate, EPAS 9/26 1-NG-M5/8-1 1-NG-CEM-1
S0, 803, & &8 9/26 1-NG-M5/8-2 1-NG-CEM-2 NA
H SQy . 9/26 1-NG-M5/8-3 1-NG-CEM-3
COMPLIANCE TESTS
Natural Gas G /CO; & EPA 9/26 1-NG-100-1 1-NG-30-1 Fuel Analysis
100% Load NQ, 20 9/26 +-NG-100-2 1-NG-30-2 &
9/26 1-NG-100-3 1-NG-30-3 Process Data
Natural Gas G, /CO; & EPA 9/26 1-NG-75-1 1-NG-30-1 Fuel Analysis
75% Load NQ, 20 9/26 1-NG-75-2 1-NG-30-2 &
9/26 1-NG-75-3 1-NG-30-3 Process Data
Natural Gas G /CO; & EPA 9/27 1-NG-50-1 1-NG-30-1 Fuel Analysis
50% Load NO, 20 9/27 1-NG-50-2 1-NG-30-2 &
g9/27 1-NG-50-3 1-NG-30-3 Process Data
Natural Gas G /COp & EPA 9/27 1-NG-30-1 1-NG-30-1 Fuel Analysis
30% Load NQ, 20 9/27 1-NG-30-2 1-NG-30-2. &
9/27 1-NG-30-3 1-NG-30-3 Process Data




Panda-Brandywine Cogeneration Facility

Brandywine, Maryland El-15533
TABLE 1-2
TEST LOG
UNIT NO. 1 STACK - NO. 2 FUEL OIL
OCTOBER 1996
-:Volumetric Alr .
. Flow Rate
PERFORMANCE TESTS
No.2FuelOll | O,/CO;, SO;, | EPABA, 6C, 10/09 1-0-CEM-1 1-O-CEM-1 1-0-M5/8-1
NG, CO, & 7E, 10, & 10/09 1-O-CEM-2 1-O-CEM-2 1-O-M5/8-2
THC 25A 10/09 1-0-CEM-3 1-O-CEM-3 1-O-M5/8-3
Particulate, EPAS 10/09 1-0-M5/8-1 1-0-CEM-1
80, 8Os, & &g 10/09 1-O-M5/8-2 1-O-CEM-2 NA
H SOy 10/09 1-O-M5/8-3 1-O-CEM-3
COMPLIANCE TESTS
No. 2 Fuel Ol 0, /CO; & EPA 10/09 1-0-100-1 1-0-100-1 Fuel Analysis
100% Load NGO, 20 10/09 1-0-100-2 1-0-100-2 &
10/09 1-0-100-3 1-0-100-3 Process Data
No. 2 Fuel Ol 0, /CO; & EPA 10/09 1-0-75-1 1-0-75-1 Fuel Analysis
75% Load NGO 20 10/09 1-0-75-2 1-0-75-2 &
10/09 1-0-75-3 1-0-75-3 Process Data
No. 2 Fuel Oll 0,/CO; & EPA 10/09 1-0-50-1 1-0-50-1 Fuel Analysis
50% Load NGO, 20 10/09 1-0-50-2 1-0-50-2 &
10/09 1-0-50-3 1-0-50-3 Process Data
No. 2 Fuel Ol O /CO; & EPA "10/09 1-0-30-1 1-0-30-1 Fuel Analysis
30% Load NO, 20 10/09 1-0-30-2 1-0-30-2 &
10/08 1-0-30-3 1-0-30-3 Process Data




Panda-Brandywine Cogeneration Facility

Brandywine, Maryland El-15533
TABLE 1-3
TEST LOG
UNIT NO. 2 STACK - NATURAL GAS
SEPTEMBER 1996
olumetric Alr
Composltion® “Flow Rate -
PERFORMANCE TESTS
Natural Gas 0,/C0O;, SO;, | EPA3A,6C. 9/25 2-NG-CEM-1 2-NG-CEM-1 2-NG-M5/8-1
NOL, CO, & 7E, 10, & 9/25 2-NG-CEM-2 2-NG-CEM-2 ' 2-NG-M5/8-2
THC 25A 9/25 2.NG-CEM-3 2-NG-CEM-3 2.NG-M5/8-3
Particulate, EPAS 9/25 2-NG-M5/8-1 2-NG-CEM-1
S0y, SO, & &8 9/25 2-NG-M5/8-2 2-NG-CEM-2 NA
H SO 9/25 2-NG-M5/8-3 2-NG-CEM-3
COMPLIANCE TESTS
Natural Gas 0, /CO; & EPA 9/27 2-NG-30-1 2-NG-30-1 Fuel Analysis
30% Load NO, 20 9/27 2.NG-30-2 2-NG-30-2 &
9/27 2-NG-30-3 2-NG-30-3 Process Data
Natural Gas 0, /CO, & EPA 9/27 2.NG-50-1 2-NG-30-1 Fuel Analysis
50% Load NO, 20 g/27 2-NG-50-2 2-NG-30-2 &
9/27 2-NG-50-3 2-NG-30-3 Process Data
Natural Gas 0;/C0; & EPA 9/27 2-NG-75-1 2-NG-30-1 Fuel Analysis
75% Load NG, 20 9/27 2-NG-75-2 2.NG-30-2 &
9/27 2-NG-75-3 2-NG-30-3 Process Data
Natural Gas 0, /CO; & EPA 9/27 2-NG-100-1 2-NG-30-1 Fuel Analysis
100% Load NO, 20 9/27 2-NG-100-2 2.NG-30-2 &
9/27 2-NG-100-3 2-NG-30-3 Process Data
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Panda-Brandywine Cogeneration Facility
Brandywine, Maryland El-15533

TABLE 1-4
TEST LOG
UNIT NO. 2 STACK - NO. 2 FUEL OIL
OCTOBER 1996

e ,
bjectiv Method - at Numbers. |- ‘Composhio Fiow Rate .
PERFORMANCE TESTS
No. 2 Fuel Oll 0,/COy, SO, | EPA3A, 6C, 10/10 2-0-CEM-1 2-0-CEM-1 2-0-M5/8-1
NO,, CO, & 7E, 10, & 10/10 2.0-CEM-2 2-0-CEM-2 2.0-M5/8-2
THC 25A 10/10 2.0-CEM-3 2-0-CEM-3 2-0-Ms/8-3
Particulate, EPAS 10/10 é-OMS/&1 2-O-CEM-1
S0;, S0z, & &8 10/10 2-O-M5/8-2 2-0-CEM-2 NA
H SQy 10/10 2-0-M5/8-3 2-0-CEM-3
COMPLIANCE TESTS
No. 2 Fuel Ol G, /COp & EPA 10/14 2-0-30-1 2-0-30-1 Fue! Analysis
30% Load NO, 20 10/14 2-0-30-2 2-0-30-2 &
10/14 2-0-30-3 2-0-30-3 Pro;zess Data
No. 2 Fuel OIl 0, /CO, & EPA 10/14 2-0-50-1 2-0-50-1 Fuel Analysis
50% Load NO, 20 10/14 2-0-50-2 2-0-50-2 &
10/14 2-0-50-3 2-0-50-3 Process Data
No. 2 Fuel Oll 0 /COp & EPA 10/14 2-0-75-1 2-0-75-1 Fuel Analysis
75% Load NQ, 20 10/14 2-0-75-2 2-0-75-2 &
10/14 2-0-75-3 2-0-75-3 Process Data
No. 2 Fuel Ol 0, /CO, & EPA 10/10 2-0-100-1 2.0-100-1 Fuel Analysis
100% Load NQ, 20 10/10 2-0-100-2 2-0-100-2 &
10/10 2-0-100-3 2-0-100-3 Process Data
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Panda-Brandywine Cogeneration Facility
Brandywine, Maryland

El-15533

TABLE 1-5
TEST PARTICIPANTS
UNIT NOS. 1 AND 2
SEPTEMBER AND OCTOBER 1996

Jeff Jacobsohn
Test Coordinator

Al Vaught
Test Observer

William H. Harris
Project Director

Julie R. Ruff
Project Manager

James E. Daley
Sampling Team Leader

Michael S. Riedel
Sampling Team Leader

Danny L. Speer
Sampling Team Leader
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Panda-Brandywine Cogeneration Facility
Brandywine, Maryland El-15533

2.0 SUMMARY OF RESULTS

2.1 Presentation

Tables 2-1 and 2-2 present the performance test results versus the permitted limits for
Unit No. 1 and Unit No. 2, respectively. The compliance test results for Unit No. 1 are presented in
Tables 2-3 and 2-4 and Unit No. 2 compliance test results are presented in Tables 2-5 and 2-6.
Detailed test results are presented in Volume 1, Appendix A; field data is given in Volume 2,

Appendix B; and analytical data can be found in Volume 2, Appendix C.

2.2 Cyclonic Flow Checks }
A cyclonic flow check was performed at each sampling location to determine if any
cyclonic flow existed. Average yaw angles of < 3 ° were measured, indicating acceptable

locations with respect to EPA Method 1 requirements.

2.3 Compliance (EPA Method 20) Tests

Each combustion turbine was tested according to the requirements of Subpart GG of 40
CFR, Part 60. These requirements included the determination of exhaust gas NO, concentrations
(ppm NO, corrected for dilution to 15% O,) and in terms of pounds NQ, (as NO,) per hour at four
load conditions. To measure the NQ, emissions on a pound per hour basis, average exhaust gas flow
rates were calculated for each run using EPA Method 19 and fuel flow rate and heat content information.

The correction of NQO, concentration to 1SO standard ambient conditions (59 °F
temperature, 0.00633 g H,0O/g air absolute humidity) prescribed under Subpart GG was not
applied, since these parameters are accounted for in the NO, control water injection algorithm.
The Speedtronic Mark V control system automatically adjusts water injection rates, based on
current ambient conditions and operating load, to limit NO, concentrations to levels expected
when operating at the current load under ISO standard conditions. Further correction to 1SO

conditions would have been redundant.
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- Panda-Brandywine Cogeneration Facility

Brandywine, Maryland

El-15533

TABLE 2-1

PERFORMANCE TEST RESULTS VERSUS PERMITTED LIMITS

UNIT NO. 1 STACK
SEPTEMBER AND OCTOBER 1996

Concentration, ppmvd @ 15% O

Nitrogen Oxides as NO, 7.2 7.9 7.7 7.6 9
Emission Rate, Ib/hr

Carbon Monoxide 23.3 19.8 16.6 19.9 59.00
Nitrogen Oxides as NO, 28.1 29.8 28.9 28.9 35.0
Particulate 2.79 0.666 2.45 1.97 7.0
Sulfur Dioxide (EPA 5/8) 20.0 23.0 17.8 20.3 29.0
Sulfur Dioxide (EPA 6C) 05 c5 0.0 03 29.0
Sulfuric Acid Mist 1.87 1.16 2.71 1.91 3.0
Total Hydrocarbons as C 0.22 1.19 1.07 0.83 2.0

Concentration, ppmvd @ 15% O3

Nitrogen Oxides as NO, 47.9 40.2 40.2 428 © 54
Emission Rate, Ib/hr

Carbon Monoxide 0.0 0.0 0.5 0.2 71.0
Nitrogen Oxides as NO, 194.6 168.0 163.9 175.5 239.0
Particulate 3.06 3.68 9.90 5.55 15.0
Sulfur Dioxide (EPA 5/8) 31.0 33.2 33.1 32.4 54.0
Sulfur Dioxide (EPA 6C) 25.2 29.9 28.6 27.9 54.0
Sulfuric Acid Mist 3.83 4.47 4.55 4.28 6.0
Total Hydrocarbons as C 1.78 1.57 1.1 1.49 5.00




Panda-Brandywine Cogeneration Facility

Brandywine, Maryland

El-15533

TABLE 2-2

PERFORMANCE TEST RESULTS VERSUS PERMITTED LIMITS

UNIT NO. 2 STACK

SEPTEMBER AND OCTOBER 1996

Concentration, ppmvd @ 15% O

Nitrogen Oxides as NO, T 8.8 8.3 8.8 8.6 9
Emisslon Rate, Ib/hr

Carbon Monoxide 14.3 14.3 15.1 14.6 59.00
Nitrogen Oxides as NO, 32.2 30.1 32.6 31.6 35.0
Particulate 2.67 3.99 1.33 2.66 7.0
Sulfur Dioxide (EPA 5/8) 16.5 23.2 21.0 20.2 29.0
Sulfur Dioxide (EPA 6C) 0.0 0.0 1.1 0.37 29.0
Sulfuric Acid Mist 2.38 1.91 3.72 2.67 3.0
Total Hydrocarbons as C 0.22 1.07 0.66 0.65 2.0

Concentration, ppmvd @ 15% O

Nitrogen Oxides as NO, 46.3 46.6 450 46.0 54
Emilssion Rate, Ib/hr
Carbon Monoxide 0.7 0.0 0.0 0.2 71.0
Nitrogen Oxides as NO, 182.2 192.0 192.5 188.9 239.0
Particulate 0.932 6.88 5.42 4.41 15.0
Sulfur Dioxide (EPA 5/8) 32.0 33.4 34.6 33.3 54.0
Sulfur Dioxide (EPA 6C) 8.6 12.7 . 16.3 12.5 54.0
Sulfuric Acid Mist 3.11 3.61 3.30 3.34 6.0
Total Hydrocarbons as C 1.08 1.27 1.17 1.17 5.00




Panda-Brandywine Cogeneration Facility

Brandywine, Maryland

El-15533

TABLE 2-3

COMPLIANCE TEST RESULTS
UNIT NO. 1 STACK - NATURAL GAS
SEPTEMBER 1996

1815 - 1831

Sample Time 1848 - 1904 1912 - 1928 --
Load, MW 77.28 77.28 77.27 77.28 --
ppmvd NO, 6.7 6.9 7.0 6.9 --
ppmvd NO, @ 15% O, 6.8 7.0 7.1 7.0 9
Flow Rate, dscfh 2.89 E+07 2.89E+07 2.89 E+07 2.89 E+07 --
23.04 23.62 24.12 23.59 35.0

Ib NO, /hr

I 2031 - 2047

23.39

Sample Time 1943 - 1959 2007 - 2023 --
Load, MW 69.95 70.09 70.20 70.08 --
ppmvd NG, 75 7.4 7.4 7.4 --
ppmvd NO, @ 15% O, 7.4 7.3 7.3 7.3 9
Flow Rate, dscfh 2.59 E+07 2.60E+07 259 E+07 259E+07 --
Ib NO, /hr 23.06 22.92 22.78 22.92 35.0
:50% LOAD (9/27/9
Sample Time 0730 - 0746 0754 - 0810 0818 - 0834 --
Load, MW 65.57 65.45 64.96 65.33 --
ppmvd NG, 7.7 7.5 7.4 75 - -
ppmvd NO, @ 15% O, 7.8 7.6 7.5 7.6 9
Flow Rate, dscfh 256 E+07 2.52E+07 2.50 E+07 253 E+07 --
Ib NOy /hr 22.49 22.09 22.66 35.0

:30%: LOAD(9/27/96)

0850 - 0806

Sample Time 0914 - 0930 0938 - 0954 --
Load, MW 60.29 59.96 60.21 60.15 - -
ppmvd NO, 7.7 7.9 7.7 7.8 --
ppmvd NO, @ 15% O; 7.7 7.8 7.7 7.7 9
Flow Rate, dscfh 2.34 E+07 234 E+07 2.34E+07 234 E+07 - -
tb NQ, /hr 21.62 21.94 21.46 - 21.67 35.0
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Panda-Brandywine Cogeneration Facility

Brandywine, Maryland

El-15533

TABLE 2-4

COMPLIANCE TEST RESULTS
UNIT NO. 1 STACK - NO. 2 FUEL OIL

OCTOBER 1996

1100% LOAD:(107/09796

Sample Time 0830 - 0846 1120 - 1136 1400 - 1416 - -
Load, MW 79.35 77.87 76.56 77.93 - -
ppmvd NO, 50.5 43.3 41.2 45.0 --
ppmvd NO, @ 15% O 48.5 40.6 38.1 42.4 54
Flow Rate, dscth 2.97E+07 295 E+07 2.84 E+07 2.92 E+07 --
179.12 152.45 139.37 156.98 239.0

ib NG, /hr

Sample Time 1611 - 1627 1633 - 1649 1655 - 1711 --
Load, MW 70.01 70.06 70.18 70.08 --
ppmvd NO, 43.6 445 44.3 44 1 --
ppmvd NO, @ 15% O 40.8 41.4 41.0 411 54
Flow Rate, dscth 2.61 E+07 261 E+07 2.61 E+07 2.61 E+07 --
Ib NO /hr 136.18 138.72 137.71 137.54 239.0
508
Sample Time 1726 - 1742 1750 - 1812 1818 - 1834 - -
Load, MW 64.94 65.25 65.23 65.14 --
ppmvd NG, 49 45 43.4 443 --
ppmvd NO, @ 15% O, 419 41.7 40.6 41.4 54
Flow Rate, dscth 2.46 E+07 244E+07 - 2.47 E+07 2.46 E+07 --
Ib NO; /hr 132.04 129.80 127.70 129.85 239.0
Sample Time 1844-1900 | 1906-1922 | 1928 -1944 - -
Load, MW 60.37 60.22 60.27 60.29 - -
ppmvd NG, 43.9 43.3 427 43.3 --
ppmvd NO, @ 15% O 41.9 41.4 40.9 41.4 54
Flow Rate, dscth 2.34 E+07 235 E+07 2.35E+07 2.35 E+07 --
Ib NO, /hr 122.70 121.21 119.84 121.25 239.0




Panda-Brandywine Cogeneration Facility
Brandywine, Maryland EI-15533

TABLE 2-5
COMPLIANCE TEST RESULTS
UNIT NO. 2 STACK - NATURAL GAS
SEPTEMBER 1996

100% LOAD:(9727/96)

Sample Time 1057 - 1113 1121 - 1137 1145 - 1201 -
Load, MW 75.91 75.80 75.41 75.71 --
ppmvd NO, 8.9 8.8 8.9 8.9 --
ppmvd NO, @ 15% O 8.7 8.6 8.7 8.7 9
Flow Rate, dscth 2.66 E+07 2.66 E+07 2.65 E+07 2.66 E+07 --
b NO, /hr 28.10 2798 27.96 28.01 35.0

75
Sample Time | 1215-1231 | 1239-1255 | 1303-1319 © -
Load, MW 70.25 70.07 70.19 70.17 --
ppmvd NO, 59 5.7 59 5.8 --
ppmvd NO, @ 15% O 59 58 6.1 5.9 9
Flow Rate, dscfh 256E+07 | 2.56 E+07 255E+07 | 2.56 E+07 --
Ib NO, /hr 17.89 17.52 17.93 17.78 35.0

50!
Sample Time | 1335-1351 1359 - 1415 1423 - 1439 - -
Load, MW 65.46 65.54 65.13 65.38 - -
ppmvd NO, 6.6 6.9 ° 7.0 6.8 --
ppmvd NOQ, @ 15% O 6.7 7.0 71 6.9 9
Flow Rate, dscth 242 E+07 2.42 E+07 2.41 E+07 2.42E+07 --
Ib NQ /hr 19.12 19.80 20.17 19.70 35.0
130% LOAD{(9/27/96) 1 i : .
Sample Time 1454 - 1510 1518 - 1534 1542 - 1558 - -
Load, MW 60.47 59.87 60.30 60.21 --
ppmvd NO, 6.6 6.8 6.9 6.8 --
ppmvd NO, @ 15% O 6.6 6.8 6.9 6.8 9
Flow Rate, dscth 2.25 E+07 224 E+07 224 E+07 224 E+07 --
Ib NQ /hr 17.78 18.30 18.47 18.18 35.0
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Panda-Brandywine Cogeneration Facility

Brandywine, Maryland

El-15533

TABLE 2-6
COMPLIANCE TEST RESULTS
UNIT NO. 2 STACK - NO. 2 FUEL OIL
OCTOBER 1996

OAD (10/10/96) ; ; ot ‘ ek
Sample Time 1200 - 1216 1445 - 1501 1730 - 1746 --
Load, MW 78.78 78.71 79.14 78.88 --
ppmvd NO, 471 47.0 46.0 46.7 - -
ppmvd NO, @ 15% O; 448 45.4 43.9 447 54
Flow Rate, dscth 2.83E+07 2.83E+07 290 E+07 2.85 E+07 - -
159.23 158.86 159.15 159.08 239.0

Ib NO, /hr

1128 - 1144

1210 - 1226

Sample Time 1149 - 1205 --
Load, MW 70.09 70.24 . 70.14 70.16 --
ppmvd NO, 484 49.9 49.1 49.1 -~
ppmvd NO, @ 15% Oy 455 47.3 46.6 46.5 54
Flow Rate, dscth 253 E+07 254 E+07 255 E+07 254 E+07 --

146.14

151.04

149.40

148.86

1056 - 1112

Sample Time 1013 - 1029 1034 - 1050 --
Load, MW 65.03 64.93 65.01 64.99 --
ppmvd NO, 49.8 51.7 52.2 51.2 --
ppmvd NO, @ 15% O 46.5 48.0 48.5 47.7 54
Flow Rate, dscfh 235E+07 236 E+07 235E+07 235 E+07 --
Ib NO /hr 140.09 145.49 146.32 143.97
/:30% LOAD; S L : E

Sample Time 0852 - 0908 0914 - 0930 0945 - 1001 --
Load, MW 60.16 60.47 60.24 60.29 --
ppmvd NO, 50.0 48.8 52.3 50.4 --
ppmvd NO, @ 15% O 489 47.2 49.8 48.7 54
Flow Rate, dscth 231 E+07 2.32E+07 229E+07 231 E+07 --
Ib NO, /hr 137.60 135.41 143.32 138.78 239.0
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ATTACHMENT V

REVISED TABLE 7-13



Table 7-13. ISCST3 Model Results—Maximum Criteria Pollutant Impacts

Averaging Maximum Impact Significant Impact
Pollutant Time (ug/m’) (ug/m®)

NO, Annual 0.011 1.0
CcO 8-hour 0.7 500
1-hour 5.2 2,000

PM Annual 0.002 1.0

24-hour 0.07 5.0

SO, Annual 0.003 1.0

24-hour 0.23 5.0

3-hour 1.74 25.0

Source: ECT, 1999,
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INTEROFFICE MEMORANDUM

Date: 21-Jul-1999 09:45am
From: Tom Davis
tdavis@ectinc.com
Dept:
Tel No:
To: Jeff Koerner ( Koerner J@dep.state.fl.us )
CC: Chris Carlson ( Carlson C@dep.state.fl.us )

Subject: - no subject (01JDTLIQONZ609BVDS6) -

Jeff,

I have reviewed summary Table 7-13. Except for NO2, it looks like I used
the unadjusted model results (based on a nominal 10.0 g/s emission rate)
rather than the correct adjusted rates shown in Tables 7-5 through 7-12.
Also, the 1- and 8-hr CO results were reversed. I will send you a corrected
Table 7-13 with the response package to your 7/15/99 letter (probably going
out to you today) .

Tom Davis
Environmental Consulting & Technology, Inc.

Voice: (352) 332-6230, Ext. 351
Fax: (352) 332-6722
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Department of
Environmental Protection

e

Twin Towers Office Building

~ Jeb Bush 2600 Blair Stone Road David B. Struhs

Governor Tallahassee, Florida 32399-2400 Secretary

July 15, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Richard E. Ludwig, President
TECO Power Services

702 North Franklin Street
Tampa, FL 33602

Re:Request for Additional Information
Permit No. PSD-FL-140(a)
TECO - Hardee Power Station (PA-89-25)
Modification to Construct Additional 75 MW Gas Turbine

Dear Mr. Ludwig:

On June 18, 1999, the Department’s Bureau of Air Regulation received your application and
complete fee for a PSD construction permit to add a 75 MW combustion turbine to the Hardee
Power Station. Our review of the application is being conducted in parallel with the other
Department programs as required by the Power Plant Siting Act. We will also provide a
Sufficiency Review through the Office of Power Plant Siting.

The application is incomplete. In order to continue processing your application, the
Department will need the additional information requested below. Should your response to any
of the below items require new calculations, please submit the new calculations, assumptions,
reference material and appropriate revised pages of the application form.

1. Specify the model of dry low-NOx, dual-fuel combustors that will be installed on the General
Electric Model 7EA combustion turbine. Also, describe the combustion process using this
specific combustor technology from startup to base load operation.

2. Specify the control system that will control the combustion process. What parameters are
input to this control system? What processes and functions are controlled by this system?

3. Provide letter from the manufacturer stating that the guarantees for CO / NOx emissions (25 /
9 ppmvd at 15% oxygen) are for continuous operation with dual-fuel combustors. Also,
provide manufacturer performance curves showing the CO and NOx emissions
characteristics from startup to 100% base load for the combustion turbine.

4. Provide the test results summary (CO, NOx, and VOC) for a similarly designed, existing
General Electric 7TEA Model PG7121 conducted within the last two years.

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

Printed on recycied paper.



Mr. Richard E. Ludwig

Request for Additional Information
Page 2 of 2

July 15, 1999

5. Provide the modeling output files on computer diskette.

The Department will resume processing your application after receipt of the requested
information. Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit
must be certified by a professional engineer registered in the Statc of Florida. This requirement
also applies to responses to Department requests for additional information of an engineering
nature. A new certification statement by the authorized representative or responsible official
must accompany material changes to the application. Rule 62-4.055(1), F.A.C. now requires
applicants to respond to requests for information within 90 days. If there are any questions,
please call me at 850/414-7268. Matters regarding modeling issues should be directzd to Chris
Carlson (meteorologist) at 850/921-9537.

g o

Jeffery F. Koerner, P.E.
New Source Review Section

JFK/jfk

cc: Mr. Thomas W. Davis, ECT
Mr. Paul L. Carpinone, TECO
Mr. Buck Oven, Siting Office
Mr. Gregg Worley, EPA
Mr. John Bunyak, NPS
Mr. Phil Barbaccia, SW District - DEP

-



To:
To:
To:
CC:

linero_a
koerner j
holladay ¢
Don_Shepherd

INTEROFFICE MEMORANDUM

Subject: Hardee Power Station

Date: 08-Jul-1999 06:19pm

From: Ellen Porter
Ellen_Porter@nps.gov

Dept:

Tel No:

linero_a@dep.state.fl.us )
koerner_ j@dep.state.fl.us )
holladay c@dep.state.fl.us )
Don_Shepherd@nps.gov )

We are pleased to see that Hardee's new simple-cycle turbine will meet a NOx
emission limit of 9 ppm when burning gas.

We agree that because of the distance of the project from Chassahowitzka (130

km) and the types and amounts of emissions

(NOx=199 tpy; PM=24 tpy; S02=44 tpy),

there is low potential for impacts to the Class I area. We have no further
comments. :



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

June 24, 1999

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch
Preconstruction/HAP Section
U.S. EPA — Region IV

61 Forsyth Street

Atlanta, Georgia 30303

Re: Hardee Power Statioﬁ PA 89-25
Modification of Certification

Dear Mr. Worley:

Enclosed for your review and comment is an application for the above-mentioned project.
The applicant proposes to install a General Electric Model PG7121 combustion gas
turbine with electrical generator rated at 75 MW. The unit will operate in simple cycle

- mode and be fired primarily with natural gas and have low sulfur distillate oil as a
backup. The proposed BACT emissions were 25/20 ppmvd of CO and 9/42 ppmvd of
NOx for gas and oil firing.

Your comments can be forwarded to my attention at the letterhead address or faxed to the
Bureau at 850/922-6979. If you have any questions, please contact Jeff Koerner at
850/414-7268. ’

S inéerely,

A. A Linero, PE. 7@

Administrator

New Source Review Section
AAL/kt

Enclosures

cc: Jeff Koerner, BAR

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

Printed on recycled paper.



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

June 24, 1999

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Branch
NPS-Air Quality Division

Post Office Box 25287

Denver, CO 80225

Re: Hardee Power Station PA 89-25
Modification of Certification

Dear Mr. Bunyak:

Enclosed for your review and comment is an application for the above-mentioned project.
The applicant proposes to install a General Electric Model PG7121 combustion gas
turbine with electrical generator rated at 75 MW. The unit will operate in simple cycle
mode and be fired primarily with natural gas and have low sulfur distillate oil as a
backup. The proposed BACT emissions were 25/20 ppmvd of CO and 9/42 ppmvd of
NOx for gas and oil firing.

Your comments can be forwarded to my attention at the letterhead address or faxed to the
Bureau at 850/922-6979. If you have any questions, please contact Jeff Koerner at

850/414-7268.
Sincerely, A?M/

A. A Linero, P.E.

Administrator

New Source Review Section
AAT/kt

Enclosures

cc. Jeff Koerner, BAR

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

Printed on recycled paper.






£ | F
GENERAL NOQTES:
i N
20" 0 20 _4,0'
SCALE IN FEET

I
—== )
4 i@ :

45’

4113
£

Ll
I

_ Lan Tl EF
L O] NEW TURBINE (28) é g 5| gji E
ool — ?iz:(%%(n PRELIMINARY

J . NOT FOR CONSTRUCTION
STACK HEIGHT 85'-0'

| s IFFE:

NATIONAL ENERCY
PRODUCTION CORPORATION

= ——
- [
P
8
OE

§
[
2
) §
8

2 ﬂ caaf}
. z TECO POWER SERVICES éoRPORAT]ON l

HARDEE COUNTY
TAWPA, FLORIDA E

St PUW
. 3
DWG. NO. GAOO1 |A Ea
A | B I ¢ ! ° I - = :




A | B | C | D E | F

J GENERAL NOTES:
| iN

Z(L 0 20' 40

SCALE IN FEET

45'

| — — N W= —K — N

Tr

I

| e—— D

| —
il

[:]
] 8

i
|

N
|
Bl = = e——_ ]
m]
[A)
e
O
11
[ul

A4

i
:

A |

NEW TURBINE (2B)

CHECKED
PROJ. EMG.
APPROVED

fls .

PRELIMINARY

- N 1,200,211
[o10)] o o [oe)] (eI0li Nz NoT Tor: SONSTRUCTON
STACK HEIGHT 85'-0
H— L] ¢ ol Lad '(\ \d/ U a
_— . 4 :‘h -

"4

‘ CL STACK
)
'
1

A

!
‘
\

" N L Y
¥ | / \_ CL ROAD L \— CL ROAD
' il
. g

| fs L
RN NATIONAL ENERGY

A BN ~RODUCTION  CORPORATION
> L2 -

ANY
ANC 5 TO B RETURMED UPON REQUEST,

TECO POWER SERVICES CORPORATION

o

/

N 1,200,000
A
1 FH

&
7
E:;‘
8_
AL
ol (&
HE

&

8

4 HARDEE COUNTY
TAMPA, FLORIDA

L . SAE PUN
1 .

OWG. No.  GAOD! | A

A | B | C D | E | F

REvtw/ | PROCESS| APIG | STRUCT | oECH | @uECT | sesTR
:mu‘




6-&-44

,m.\\qfw\' Power Flowsy S’:k'r\ g O%;%‘\

\ C

?c)uﬂar %\'zéﬂ\vm

> Near Semdnde Pacyee. Creak

(,OA.S. ok o~ Jocle Doo(‘ ’“’k - oy

o Wony Yo 6dd a TIE (6€) ISMY e Sucle Con bstion

%‘Ur\o\i Yo Q,,.‘yé—)\ru\ P\ow—\ CUA"'( Z- &7>

TN N et o\ ouglep Bl

- b\/(\)f O S 3‘0% 2N .(’pmu& ) ﬁ.‘_ZS@:pMuA C)&C‘O

. \ , :

—- €71 Msur fysar ot o\

—~

Vo A o0) Storag_dnk or w\lsqcfauaremm\/}

.

WM'( Up’}‘o §F60 \\M/Wp 0~ G«

- DC«M noeds, c.oo& (8or poitoron het! %C&C(M‘”‘“L\‘L\ &D%(Lh‘d\




; SENDER:

» Complete items 1 and/or 2 for addilional services.
= Complete items 3, 4a, and 4b.

card to you.

permit.

delivered.

& Print your name and address on the reverse of this form so that wavcan return this
m Attach this form to the front of the mailpiece, or on the back if space does not

s Write "Returmn Receipt Requested” on the mailpiece below the article number.
= The Return Receipt will show to whom the article was delivered and the date

| also wish to receive the’
following services (for an
exira fee):

1.0 Addressee's Address -
2. [J Restricted Delivery
Consult postmaster for fee.

3. Article Addressed to:
%t Can el

7§€§27j?%5naﬁiﬂbu/ st

W: ,:1

wig , Prue

3 bd 2

4a. Articie Number

Z 031

O4a. 020

4b. Service Type
O Registered
[ Express Mail

{7 Return Receipt for Merchandise

@ ertifie
3 Insured
[ cop

7. Date of Delivery OCT 1 3 ]ggg

5. Received By: (Print Namg) 18 !
and fee is paid)

6. Signature: (Addressee
X

8. Addressee's Address (Only if requested

Is your RETUBN ADDRESS completed on the reverse side?

PS Form 3811, December 1994

. z-p31 392 020

US Postal Service

Receipt for Certified Mail

No Insurance Coverage Provided.

Do not use for Intemational Maii (See reverse,

102595-98-8-0229  Domestic Return Receipt

TR . T

m‘obuuzi. A&
" %—i Aoz

Certified Fee

Spedal Delfivery Fee

Restricted Delivery Fee

Retum Receipt Showing to
Whom & Date Delivered

Returm Receipt Showing to Whom,
Date, & Addressee's Address

TOTAL Postage & Fees $

Postmark or Date O g
piaoas- ¥

050-Fl-(Y@a.

PS Form 3800, Aprii 1995

Thank you for using Return Receipt Service.

i



OR& 14

PS Form 3811, December 1991  wu.s.GPO: 1883—352714  DOMESTIC RETURN RECEIPT

(o

8 SENDER: o )

‘% © Compleik items 1 and/or 2 for additional services. | also wish to receive the .

@ ! Complete items 3, and 4a & b, following services (for an extra 3

@ e Print your name and address on the reverse of this form so that we can fee): 5

g return this card to you. ) [

& * Attach this form to the front of the mailpiece, or on the back if space [] Addressee’s Address 8

; does not permit. -
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RECEIVED -
SEP 0 71999

TECO Power Services

CCe639424

COMMISSION NUMBER
MY COMMISSION

OFFICIAL NOTARY SEAL
SUSIE LEE SLATON

EXP,

, 2001

APRIL 18

~  erasamasos RECEIVED

Published Daily : :
Tampa, Hillsborough County, Florida SEP 09 1999

State of Florida )
County of Hillsborough } ss.

Before the undersigned authority personally appeared J. Rosenthal, who on oath says that she is Classified Billing
Manager of The Tampa Tribune, a daily newspaper published at Tampa in Hillsborough County, Florida; that the

attached copy of advertisement being a

LEGAL NOTICE

in the matter of
PUBLIC NOTICE OF INTENT

was published in said newspaper in the issues of
SEPTEMBER 4, 1999

Affiant further says that the said The Tampa Tribune is a newspaper published at Tampa in said Hillsborough
County, Florida, and that the said newspaper has herctofore been continuously published in said Hillsborough
County, Florida, each day and has been entered as second class mail matter at the post office in Tampa, in said
Hillsborough County. Florida for a period of one year next preceding the first publication of the attached copy of
advertisement; and affiant further says that she has neither paid nor promised any person, this advertisement for

publication in the said newspaper.

day

Sworn to and subscribed before me, this /

EPTEMBER.” 99
of SEPTE JAD19

Personally Known or Product Identification
Type of Identification Produced

(SEAL) | _(gmq,;@ iﬁ,@ &:QQ«:C»-\

Uy

PUBLIC NOTICE OF INTENT
TO ISSUE PSD PERMIT
STATE 'OF FLORIDA

: DEPARTMENT OF
| ENVIRONMETNTAL PROTEC- .
1ON

DEP File No. PSD-FL-140(A)

: !
BUREAU OF AIR REGULATION ) LFPs o, Pags-as \

0O Power Services
Hardee Power Station Unit 2B '

Hardee County '
The Department of Environ- |
mental Protection (Depart-’
ment) gives notice of its intent
fo Issue a permit under the
requirements for the Preven-

tlon (PSD) of Air Quality fo,
TECO Power Services, The |
permit Is o Install one Gener-|
al Electric Model No. PG7121
7EA dudi-fuel simple cycle|
combustion turbine with elec- !
frical generator set having a
nominal power production of
75 MW. The new unit wlll use :
the existing infrastructure in-
duding oll storage and sup-
port equipment. Pursuant fo
Rule 62-212.400, F.A.C. and 40,
CFR 52.2), o Best Available
Control Technology (BACT)
determination was required*
. for carbon monoxide (CO), ni-
trogen oxides (NOXx), particu-
late matter (PM/PM10), sutfur
dioxide (SO2). Dry low-NOXx
(DLN) combustion technology
will be used to contro! nifro-
gen oxide emisslons when fir-
ing {lle primary tuel of pipe-
line natural gas. Water Injec-
tion will be used to control
nitrogen oxide emissions
when firing low suifur distil-
late oll as a backup fuel for up
fo 876 hours per year. Com-
bustion design and dean fuels

will be used to minimize emis-

slons of carbon monoxide,
particuiate matter, sulfuric
aocid mist; sulfur dioxide, and
volatile organic compounds.
The applicant's name and ad-
dress are: Richard E. Ludwig,
President and Authorized
Representative, TECO Power
IServices; 702 North Frankiin
|Street, Tompa, FL 33602.

Based on the permit applico-
‘tion and Department’s BACT
determination, the maximum
tpoliutant emissions from the
|combustion furbine (In fons
'per year) are summarized be-

dow. . -

fion of Significant Deterloro- |
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Is your RETUBRN ADDRESS completed on the reverse side?

l./

SENDER:

w» Complete items 1 and/or 2 for additionai services.
» Complete items 3, 4a, and 4b

a Print your name and address on the reverse of this form so that we can return this

card to you.

a Attach this form to the front of the mailpiece, or on the back it space daoes not

permit.

w Write "Return Receipt Requested” on the mailpiece b flow the articie number.
u The Return Receipt will show to whom the article was delivered and the date

defivered.

extra

| also wish to receive the
following services (for an

fee):

1. ] Addressee's Address
2. [J Restricted Delivery
Consult pastmaster for fee.

3. Article Addressed to:

Mr. Doug Neeley, Section Chief
Air, Radiation Technology Branch
Preconstruction/HAP Section

U.S. EPA - Region IV

61 Forsyth Street

Atlanta, GA 30303

Aa Amcle Number

25 (A 133

4b. Servuce Type
1 Registered
1 Express Mail

{1 Return Receipt for Merchandise

@Ceniﬁed
Insured

dcop

7. Date of Delivery

5. Received By: {Pr/nt Name

U\f{“’uﬂ =T S

6. Signature: (Addressee orAgen

X

1 1999

8. Addressee's Address (Only if requested

and fee is paid)

PS Form 3811, December 1994

Thank you for using Return Receipt Service.

102595-98-8-0228  Domestic Return Receipt

Z 333 BL8 132

US Postal Service

Receipt for Certified Mail
No Insurance Coverage Provided.
Do not use for Intemational Mail (See reverss)

Sent to-

Street & Number U
te & gIP Ctle

(o1

Postage :,

$

Certified Fae

Spedcial Defivery Fee

Restricted Delivery Fee

Retum Recaipt Showing to
Whom & Date Delivered

Date, & Addressee’s Address

Retum Receipt Showing to Whom,

TOTAL Postage & Fees

Postmark or Date

. PS Form 3800, April 1995
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leted an the reverse side?

comp

; SENDER:

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

» Complete items 3, 4a, and 4b.

| also wish to receive the
following services (for an

w Print your name and address on the reverse of this form so that we can retum this | extra fee):

card to you. .
m Attach this form to the front of the mailpiece, or on ' back if space does not 1. [0 Addressee's Address
ermit, 2.0 . .
= Write “Return Receipt Requested” on the mailpiece below the article number. . Restricted Delivery

= The Return Receipt will show to whom the article was delivered and the date

delivered.

Consult postmaster for fee.

4a. Article Number

J. Article Addressed “?:/U\ oot % / hes . 7333 ZQ/ 5/ |33

Rihoiol

TedD P
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a W‘ ;5%() 2‘ 7. Date of Delivery

SEP -11999

5. Received By: (Print Name /

8. Addressee's Address (Only if requested
_. &l andfee is paid)

6. Signature: (Addressed or AJert] /L~
X

Is your

|

PS Form 3811, December 1994

102595-98-8-0228 Domestic Return Receipt
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us Posta S580Y Certified Mail
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No Insurance Cover
Do not use
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pecial Delivery Fee
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Thank you for using Return Receipt Service.



BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTﬁ\IEC

In Re: Hardee Power Partners Limited ). : MAy VED
Hardee Power Station Unit 2B ) 05 2000
Modification of Conditions ) OGC Case No. 99-
of Certification, PA89-25C )

)
)

Uor A
Hardee County, Florida R REGULATION

: NOTICE OF INTENT TO ISSUE PROPOSED
MODIFICATION OF POWER PLANT CERTIFICATION

The Florida Department of Environmental Protection (Department) hereby provides notice

of an intent to modify Power Plant Certification Conditions issued pursuant to the Florida
Electrical Power Plant Siting Act, § 403.501, et seq., Florida Statutes (F. S.). A Proposed Final
Order has been prepared in accordance with Rule 62-17.211(4), Florida Administrative Code,
concerning the above referenced project. A copy of the proposed Final Order Modifying
Conditions of Certification is attached. .

On June 18, 1999, Hardee Power Partners Limited filed a request to modify the
Conditions of Certification pursuant to § 403.516, F. S., and Condition XXI of the Conditions of
Certification, which delegates authority to modify conditions to the Department. The Department
has reviewed the requested modification of conditions of certification to allow the construction
and operation of one additional nominal 75 megawatt, simple-cycle combustion turbine electrical
power generation unit at the Hardee Power Partners Limited’s Hardee Power Station in Hardee
Cbunty, Florida. The combustion turbine will be fired primarily with pipeline quality natural gas.
and will use low-sulfur distillate fuel oil as a back-up fuel source. The addition of this unit also
required a modification of Prevention of Significant Deterioration. (PSD) Permit Number PSD-
FL-140A. The final PSD permit with thé modification addressing the addition of the new unit
was issued on October 8, 1999. A copy of the proposed modifications is available from Steven L.
| Palmer, P.lE., Si_ting Coordination Office, Department of Environmental Protection 2600 Blair

Stone Road, M.S. 48, Tallahassee, Florida 32399-2400, (904) 487-0472.



POINT OF ENTRY

Pursuant to Section 403.516, F. S., and Rule 62-17.211(4), F.A.C., all parties to the
certification proceeding have 45 days from the date of receipt of .this notice in which to respond to
the request. Failure to file a response constitutes a waiver of objection to the requested
modification.

Any person who is not.already a party to the certification proceeding and whose
substantial interest is affected by the requested modification has 30 days from the date of
publication of the public notice to object in writing. The written objection must be filed
(received) in the Office of General Counsel of the Department at 3900 Commonwealth
Boulevard, Tallahassee, Florida 32399-3000. |

If no objections are received, then a Final Order approving the modification shall be issued
by the Department. If objections are raised and agreement éannot be subsequently reached, then
pursuant to § 403.516(1)(c), F. S., the applicant may file a petition for modification seeking
approval for those portibns of the request for modification to which writtén objections were
timely filed.

Mediation is not available in this proceeding.



CERTIFICATE OF SERVICE

I CERTIFY that a true and correct cdpy of the foregoing Intent to Issue Proposed

Modification of Power Plant Certification was mailed to:

Lawrence N. Curtin, Esquire
Holland & Knight, L.L.P.

Post Office Drawer 810
Tallahassee, Florida 32303-0810
(For Hardee Power Partners, Ltd.)

William H. Green, Esquire

James S. Alves, Esquire

Hopping Green Sams & Smith, P.A.

Post Office Box 6526

Tallahassee, Florida 32314

(For Seminole Electric Cooperative, Inc.)

Michael P. Haymans, Esquire

Farr, Farr, Emerich, et al.

Post Office Box 511447

Punta Gorda, Florida 33951-1447
(For Slack and Katzen and Schmid)

Gary Alan Vorbeck
Hardee County Attorney
Vorbeck & Vorbeck, P.A.
207 East Magnolia Street
Arcadia, Florida 33821

Reneé Francis Lee, Esquire
Charlotte County Attorney

18500 Murdock Circle, Room 573
Port Charlotte, Florida 33948-1094

Mark Carpanini, Esquire
Office of the County Attorney
Polk County

Post Office Box 9005 -
Bartow, Florida 33831-9005

David E. Bruner, Esquire

Post Office Box 335

1645 Ludlow Road

Marco Island, Florida 34146

(For Southwest Florida Regional Planning Council)

Jim Yaeger, Esquire

Lee County Attorney

Post Office Box 398

Fort Myers, Florida 33902-0398

Ralph Artigliere, Esquire

Anderson & Artigliere

4927 Southfork Drive

Post Office Box 6839

Lakeland, Florida 33807-6839 .

(For Central Florida Regional Planning Council)

Emeline C. Acton, Esquire -
Hillsborough County Attorneys Office
Post Office Box 1110

Tampa, Florida 33601-1110

Cari Roth, General Counsel

. Department of Community Affairs

2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100

John Fumero, Esquire

South Florida Water Management District
Post Office Box 24680

West Palm Beach, Florida 33416-4680



Ted Williams, Esquire , David C. Hollomon, Esquire

Manatee County Attorney Post Office Box 592
Post Office Box 1000 10 East Oak Street
Bradenton, Florida 34206 Arcadia, Florida 34265-0592

(For City of Arcadia)
John McWhirter, Esquire ‘ James V. Antista, General Counsel
McWhirter and Reeves Florida Fish and Wildlife Conservation Commission
Post Office Box 3350 ' Bryant Building
Tampa, Florida 33601 620 South Meridian Street
(For Agrico Chemical Company) Tallahassee, Florida 32399-1600
David LaCroix, Esquire Robert V. Elias, Esquire
City Attorney 4 Division of Legal Services
Post Office Box 512517 Florida Public Service Commission
Punta Gorda, Florida 33951-2517 2540 Shumard Oak Boulevard
(For City of Cape Coral) Tallahassee, Florida 32399-0850
Thomas W. Reese, Esquire Frank Anderson
2951 61st Avenue South Assistant General Counsel
St. Petersburg, Florida 33712-4539 Southwest Florida Water Management District
(For Manasota-88, Inc.) 2379 Broad Street

Brooksville, Florida 34609-6899
Sheauching Yu, Assistant General Counsel R E. Ludwig, President
Department of Transportation Hardee Power Partners, Ltd.
Haydon Burns Building, MS 58 : Post Office Box 111
605 Suwannee Street - Tampa, Florida 33601-0111

Tallahassee, Florida 32399-0450
on this éday of May 2000.

STATE OF FLORIDA DEPARTMENT
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Douglas Building, MS 35
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

InRe: Hardee Power Partners Limited )

Hardee Power Station Unit 2B )
Modification of Conditions ) OGC Case No. 99-1050

of Certification, PA 89-25C )

Hardee County, Florida )

)

PROPOSED FINAL ORDER MODIFYING
CONDITIONS OF CERTIFICATION

By a Final Order dated November 27, 1990, the Governor and Cabihet, sitting as the
Siting Board, granted certification to co-applicants TECO Power Services Corporation, Tampa
Electric Company, and Seminole Electric Cooperative, Inc. for the construction and operation of
-a combined-cycle power station known as the Hardee Power Station, including directly
associated electrical transmission lines, a natural gas pipeline, and other directly associated
facilities. The Hardee Power Station is an existing electric power generating plant with a
nominal capacity of 295 megawatts (MW) located approximately 3.5 miles north of State Road
62 on County Road 663 in Fort Green Springs, at the Polk and Hardee County lines in Florida.
The plant presently consists of a combined-cycle unit, a simple-cycle unit, fuel oil storage, and
ancillary support equipment. The combined-cycle unit includes two General Electric Model
7EA combustion turbines with electrical generators, two unfired heat recovery steam generators
(HRSG), and a common steam turbine. The simple-cycle unit is also a General Electric Model
7EA combustion turbine with electrical generatbr. Each combustion turbine is fired primarily
with natural gas. Low sulfur distillate oil is fired as a backup fuel. | _ |

The Conditions of Certification were modified on August 12, 1991 to Substitute Hardee
Power Partners Limited for TECO Power Services Corporation as a responsiblé”party under the
conditions. The conditions were mod.iﬁed on October 28, 1991 to allow the use of steel instead
of wood for transmission line structures in the Cecil M. Webb Wildlife Management Area in
Charlotte County, Florida. 4 '

On June 18, 1999, Hardee Power Partners Limited filed a request to modify the
Conditions of Certification pursuant to Sectio‘n 403.516, Florida Statutes, and Condition XXI of
the Conditions of Certification, which delégates authority to the Department to modify



conditions. Hardee Power Partners Limited requested that the conditions be modified to allow
the construction and operation of one additional General Electric Model No. PG7121 (7EA)
dual-fuel, simple-cycle, combustion turbine with electrical generator set to produce a nominal 75
MW of electricity. The addition of this unit also required a modification of Prevention of
Significant Deterioration (PSD) permit number PSD-FL-140A. The final PSD permit with the
modification addressing the addition of the new unit was issued on October 8, 1999. The new
unit wiil use the existing infrastructure including oil storage and support equipment. Dry low-
NOx (DLN) combustion technology will be used to control nitrogen oxide emissions when firing
the primary fuel of natural gas. Water injection will be used to control nitrogen oxide emissions
when firing low sulfur distillate oil as a backup fuel for up to 876 hours per year. Cdmbustion
design and clean fuels will be used to minimize emissions of carbon monoxide, particulate
matter, sulfuric acid mist, sulfur dioxide, and volatile organic compounds. Emissions will exit
the combustion turbine through a rectangular stack that is 85 feet in height. The applicant
identifies the new combustion turbine as Unit 2B.

On July 12, 1999, all parties to the original proceeding were sent a Notice of Receipt of
Proposed Modification of Power Plant Certification. On May 4, 2000, all parties to the original
proceeding were furnished copies of the Notice of Intent to Issue Proposed Modification of
Power Plant Certification and a copy of the proposed final order. On May 12, 2000, a Notice of
Intent to Issue Proposed Modification of Power Plant Certification was published in the Florida
Administrative Weekly. The notices specified that all parties to the original certification
proceeding have 45 days from the issuance of the notice by mail to such party's last address of
record in which to object to the requested modification. Failure of any of the parties to file a
response constitutes a waiver of objection to the requested modification. The notices further
specified that any person who is not already a party to the certification proceeding and whose
substantial interest is affected by the requested modification has 30 days from the date of
- publication of the public notice to object in writing. If no objections are received, then a Final
Order approving the modification shall be issued by the Department. If objections are raised and
agreement cannot be subsequently reached, then pursuant to § 403.516(1)(c), F.S., the applicant
may file a petition for modification seeking approval for those portions of the request for

modification to which written objections were timely filed. No written objections to the



proposed modifications have been received by the Department. Accordingly, in the absence of
any timely objection, |

IT IS ORDERED:

The proposed changes to the Hardee Power Station Conditions of Certification as

described in the Department's May 4, 2000, Notice of Intent to Issue Proposed Modifications to
Power Plant Certification are APPROVED. Pursuant to Section 403.516(1)(b), Florida Statutes,
the Conditions of Certification for the Hardee Power Station are MODIFIED as follows: -

I. GENERAL
A. Definitions

1. through 2. No change.

3. "DEPR" shall mean the Florida Department of Environmental Protection Regulatien.

4. No change.
6. through 7. renumber to 5. through 6.

1.8 GEWEC" “FWCC” shall rﬁean the Florida Game-and-Freshwater Fish_and Wildlife

Conservation Commission.
9. through 23. Renumber to 8. through 22.
B. No change.

C. Applicable Rules



The construction and operation of the HPS shall be in accordance with these Conditions

of Certification and all applicable provisions of at least the following regulations;__Florida

Statutes and the rules of the Depanment—@haptefs—}%S—lM—#é—H-é—}JJ—l#—l-Z—

)} or their

b b

b b

successors as they are renumbered.
II. AIR (HPPL)

A. Emission‘Limitations for HPS Unit 1 and Unit 2A

The construction and operation of HPS shall be in accordance with all applicable
provisions of Chapters 37-2 62-204, 62-210, 62-256, 62-296. 62-701, and 62-704, F.A.C. In
~ addition to the foregoing, HPS shall comply with the following Conditions of Certification as

indicated.
1. through 7. No change.
8. a. through h. No change.

i. ASTM D 1072-80, D 3031-81, D 4084-82 or D 3246-81 for sulfur content of
natural gas (I, and A if deemed necessary by BER DEP)

Other BER DEP approved methods may be used for compliance testing after prior

Departmental approval.

9. throygh 11. No change.

12. The project shall comply with all the applicable requirements of Chapter 17-2 62- 204,
62-210, 62-256, 62-296, 62-701, and 62-704, Florida Administrative Code (F A.C.) and the July
l 1988, version of 40 CFR 60 Subpart GG, Gas Turbines.




13. Any change in the method of operation, fuels, equipment, or phase design, shall be
submitted for approval to BER DEP's Bureau of Air Regulation.

14. through 15. No change.

16. If construction does not commence on the first three units within 18 months of
issuance of this certification/permit, then the permittee shall obtain from BER DEP a review and,
if necessary, a modification of the control technology and allowable emissions> for the unit(s) on
which construction has not commenced [40 CFR 52.21(r)(2)]. Units to be constructed in later
pﬁases of the project will be reviewed and limitations established under the supplementary

_review process of the Power Plant Siting Act.

17. Quarterly excess emission reports, in accordance with the July 1, 1988 version 40
CFR 60.7 and 60.334 shall be submitted to DPER DEP's Southwest District office. Annual
reports shall be submitted to the District office in accordance with Section 62-297.310(8), F.A.C.

18. Literature of equipment selected shall be submitted as it becomes available. A
CT-specific graph of the relationship betweeﬁ NOx emissions and water injection, and also
another of ambient temperature and heat inputs to the CT shall be submitted to DER DEP's
Southwest District Office and the Bureau of Air Regulation.

19. and 20. No change.

B. Emissions Limits for Unit 2B

1. Performance Restrictions

~a. Permitted Capacity: The combustion turbine shall oberate_onlv in simple-cycle

mode and generate a nominal 75 MW of electrical power. - Operation of this unit shall not exceed

880 mmBTU per hour of heat input from firing natural gas nor 950 mmBTU per hour of heat




input from firing low sulfur distillate oil. The maximum heat inputs are based on the lower

heating value (LHV) of each fuel, an inlet air supply cooled to 59°F, a relative humidity of 60%,

an ambient air pressure of 14.7 psi, and 100% of base load. Therefore, maximum heat input

rates will vary depending upon ambient conditions and the combustion turbine characteristics.

Manufacturer’s performance curves, corrected for site conditions or equations for correction to

other ambient conditions, shall be provided to the Permitting and Compliance Authorities within

45 days of completing the initial compliance testingi_ [Design, Rule 62-210.200. F.A.C.

(Definition - Potential Emissions)]

b. Allowable Fuels: The combustion turbine shall be fired by pipeline natural gas

containing no more than 2 grains of sulfur per 100 dry standard cubic feet of gas. As a backup

fuel, the combustion turbine may be fired with No. 2 distillate oil (or a superior grade) containing

no more than 0.05% sulfur by weight. Compliance with limits 'on fuel sulfur content shall be

demonstrated by the record keeping requirements and/or the conditions of the Alternate

Monitoring Plan specified in this permit. It is noted that these limitations are much more

stringent than the NSPS sulfur dioxide limitation and assure compliance with 40 CFR 60.333 and
licant Request, Rule 62-210.200, F.A.C.

efinition - Potential Emissions

c. Hours of Operation: The hours of operation of the combustion turbine are not

limited when firing natural gas (8760 hours per year). The combustion turbine shall not fire low

sulfur distillate oil for more than 876 hours during any consecutive 12 months. Operation below
50% of baseline operation shall be limited to two (2) hours per unit cycle (breaker open to
breaker closed). The permittee shall install, calibrate, operate and maintain fuel flow meters to
measure and accumulate the amount of each fuel fired in the combustion turbine. |Agpiicant‘_

Request; Rule 62-212.400, F.A.C. (BACT); Rule 62-210.200, F.A.C. (Definitions - Potential
Emissions)] '

d. Plant Operation - Problems: If temporarily unable to comply with any of the

conditions of the permit due to breakdown of equipment or destruction by fire, wind or other

cause, the owner or operator shall notify the Department’s Southwest District Office (SWDEP),

3804 Coconut Palm Drive, Tampa, FL 33619-8218. as soon as possible, but at least within one




(1) working day, excluding weekends and holidays. The notification shall include: pertinent

information as to the cause of the problem: the steps being taken to correct the problem and

prevent future recurrence; and where applicable, the owner’s intent toward reconstruction of

destroyed facilities. Such notification does not release the permittee from any liability for failure

to comply with the conditions of this permit and the regulations. [Rule 62-4.130. F.A.C.]

2. Emissions Controls

a. Automated Control System: In accordance with the manufacturer’s

recommendations, the permittee shall install, calibrate, tune, operate, and maintain the General

Electric Speedtronic™ Gas Turbine Control System, This system éhall be designed and operated

to monitor and control the gas turbine combustion process and operating parameters including,

but not limited to: fuel distribution and staging, turbine speed. load conditions, combustion

temperatures, water injection, and fully automated startup, shutdown, and cool-down. [Design;

Rule 62-4.070(3); Rule 62-212.400, F.A.C. (BACT)]

b. Combustion Controls: The owner and operators shall employ “good operating

practices” in accordance with the manufacturer’s recommended operating procedures to control

CO, NOx, and VOC emissions. Prior to the required initial emissions performance testing, the ‘

combustion turbine, dry low-NOx (DLN) combustors, and Speedtronic™ control system shall be

tuned to optimize the reduction of CO, NOx, and VOC emissions. Thereafter, these systems

shall be maintained and tuned in accordance with the manufacturer’s recommendations.

[Design, Rules 62-4.070 and 62-212.400. F.A.C.]

c. DILN Combustion Technology: To cdntrol NOx_emissions when firing natural

gas, the permittee shall install, tune, operate and maintain dry low-NOx (DLN) combustors on

the combustion turbine. The permittee shall provide manufacturer’s emissions performance
versus load diagrams for the .specific DLN system prior to commencement of operation.

[Design, Rules 62-4.070 and 62-212.400. F.A.C.]




d. Water Injection: To control NOx emissions when firing low sulfur distillate Qil

the permittee shall install, calibrate and operate an automated water injection system. This

system shall be maintained and adjusted to provide the minimum NOx emissions possible by

water injection. The permittee shall provide manufacturer’s emissions performance versus load

diagrams for the specific water injection system prior to commencement of operation. [Design,

Rules 62-4.070 and 62-212.400, F.A.C ]

e. Circumvention: The permittee shall not circumvent the air pollution control

equipment or allow the emission of air pollutants without this equipment operating properly.

[Rule 62-210.650, F.A.C.]

f._ Unconfined Particulate Emissions: During the construction period. unconfined

particulate matter emissions shall be minimized by dust suppressing techniques such as covering

and/or_application of water or chemicals to the affected areas, as necessary. [Rule 62-

296.320(4)(c). FAC]

3. Emissions Standards

a. Emissions Standards Summary: The following table summarizes the emissions

standards determined by the Department.




EU-004: GE Model 7TEA Combustion Turbine

Pollutant Controls’ Emission Standard
CO Gas Firing W/DLN, First 12 Months | 25,0 ppmvd @ 15%
After Initial Sténun oxygen |
54.0 pounds per hour
Gas Firing W/DLN, After First 12|20.0 ppmvd @ 15%
Months After Initial Startup oxygen -
43.0 pounds per hour
Qil Firing W/Wet Injection 200 ppmvd @ 15%
oxygen
43.0 pounds per hour
NOx Gas Firing W/DLN _ 9.0 ppmvd @ 15% oxygen
_ 32.0 pounds per hour
Oil Firing W/Wet Injection 420 ppmvd @ 15%
oxygen : _
167.0 pounds per hour
PM/PM10 Fuel Sulfur Specifications and | Visible emissions < 10%
Combustion Design opacity
(PM__estimated at 0.002
, grains/dscf)
SAM’/SO2 Natural Gas Sulfur Specification 2 grain per 100 SCF of gas
Low Sulfur Distillate Oil Sulfur | 0.05% sulfur by weight
Specification
voc: Gas Firing W/Combustion Design 2.0 ppmvd as methane

2.0 pounds per hour

Qil Firing W/Combustion Design

4.0 ppmvd as methane

5.0 pounds per hour

®  The VOC and SAM standards are synthetic (PSD) minor limits - not BACT limits.

® _DLN means dry low-NOx controls. Oil firing is limited to 876 hours during any consecutive

12 months,




b. Carbon Monoxide (CO)

1) Gés Firing: During the first 12 months after initial startup, CO emissions shall

not exceed 54.0 pounds per hour nor 25.0 ppmvd corrected to 15% oxygen based on a 3-hour test

average when firing natural gas in the combustion turbine. Thereafter, CO emissions shall not

exceed 43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxvge.n based on a 3-hour test

average when firing natural gas in the combustion turbine.

(2) Oil Firing: When firing low sulfur distillate oil in the combustion turbine, CO

emissions shall not exceed 43.0 pounds per hour nor 20.0 ppmvd corrected to 15% oxygen based

on a 3-hour test average.

(3) The permittee shall demonstrate compliance with these standards by

conducting tests in accordance with EPA Method 10 and the performance testing requirements of
this permit. [Rule 62-212.400. F.A.C. (BACT)]

c. Nitrogen Oxides (NOx)

(1) Gas Firing; When firing natural gas in the combustion turbine, NOx

emissions shall not exceed 32.0 pounds per hour nor 9.0 ppmvd corrected to 15% oxygen based

on a 3-hour test average. In addition, NOx emissions shall not exceed 9.0 ppmvd corrected to

15% oxygen based on a 24-hour block average for data collected from the continuous emissions

monitor.

(2) Oil Firing: When firing low sulfur distillate oil in the combustion turbine,

NOx emissions shall not exceed 167.0 pounds per hour nor 42.0 ppmvd corrected to 15% oxygen

based on a 3-hour test average. In addition, NOx emissions shall not exceed 42.0 ppmvd

corrected to 15% oxygen based on a 3-hour block average for data collected from the continuous

emissions monitor.
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(3) NOx emissions are defined as emissions of oxides of nitrogen measured as

NO,. The permittee shall demonstrate compliance by conducting tests in accordance with EPA

Methods 7E and 20 and the performance testing requirements of this permit. Compliance with

the 3-hour and 24-hour block averages shall be demonstrated by collecting and reporting data in

accordance with the conditions for the NOx continuous emissions monitor _specified by this

permit. [Rule 62-212.400_ F.A.C. (BACT)]

d. Particulate Matter (PM/PM,), Sulfuric Acid Mist (SAM) and Sulfur Dioxides

(S02)

(1) Fuel Specifications: Emissions of PM, PMje, SAM, and SO, shall be limited

by the good combustion techniques and the fuel sulfur limitations specified in this permit. The

permittee shall demonstrate compliance with the fuel sulfur limits by maintaining records of the

sampling and analysis required by this permit and/or as specified in the provisions of the

Alternate Monitoring Plan. [Rule 62-212.400, F.A.C. (BACT)]

(2) VE Standard: As a surrogate for PM/PM,,_emissions, visible emissions from

the operation of the combustion turbine shall not exceed 10% opacity, based on a 6-minute

average. The permittee shall demonstrate compliance with this standard shall by conducting

tests in accordance with EPA Method 9 and the performance testing requirements of this permit.

[Rule 62-212.400, F.A.C. (BACT)]

e. Volatile Organic Compounds (VOC)

(1) Gas Firing: When firing natural gas in the combustion turbine, VOC

emissions shall not exceed 2.0 pounds per hour nor 2.0 ppmvd based on a 3-hour test average.

(2) Oil Firing: When firing low sulfur distillate oil in the combustion turbine,
VOC emissions shall not exceed 5.0 pounds per hour nor 4.0 ppmvd based on a 3-hour test
average.

11



(3) The VOC emissions shall be measured and reported in terms of methane. The

permittee shall demonstrate compliance with these standards by conducting tests in accordance

with EPA Methods 18, 25, and/or 25A and the performance testing requirements of this permit.
[Application, Design, Rule 62-4.070(3), F.A.C.]

4. Excess Emissions

a. Excess Emissions Prohibited: Excess emissions caused entirely or in part by poor

maintenance, poor operation, or any other equipment or process failure that may reasonably be

prevented during startup, shutdown or malfunction, shall be prohibited. These emissions shall be

included in the calculation of the 24-hour NOx averages for compliance determinations. [Rule

62-210.700. F.A.C.]

b. Excess Emissions Allowed: Excess emissions resulting from startup, shutdown,

or_malfunction of the combustion turbine shall be permitted provided that best operational

practices are adhered to and the duration of excess emissions shall be minimized. Excess

emissions resulting from startup to simple-cycle mode shall not exceed one (1) hour. In no case

shall excess emissions from startup, shutdown, and malfunction exceed two hours in any 24-hour

period. If excess emissions occur due to malfunction, the owner or operator shall notify the

SWDEP within one (1) working day of® the nature, extent, and duration of the excess emissions;

the cause of the excess emissions: and the actions taken to correct the problem. [Applicant

Request, Vendor Data and Rule 62-210.700, F.A.C.]

5. Emissions Performance Testing

a. Combustion Turbine Testing Capacifv: Testing of emissions shall be conducted

with the combustion turbine operating at permitted capacity. Permitted capacity is defined as 90-

100 percent of the maximum heat input rate allowed by the permit, corrected for the average

ambient air temperature during the test (with 100 percent represented by a curve depicting heat

input vs. ambient temperature). If it is impracticable to test at permitted capacity, the source may

be tested at less than permitted capacity. However, subsequent operation is limited by adjusting

12



the entire heat input vs. ambient temperature curve downward by an increment equal to the

difference between the maximum permitted heat input (corrected for ambient temperature) and

110 percent of the value reached during the test until a new test is conducted. Once the unit is so

limited, operation at higher capacities is allowed for no more than 15 consecutive days for the

purposes _of additional compliance testing to regain the permitted capacity. Emissions

performance tests shall meet all applicable requirements of Chapters 62-204 and 62-2"97, FAC.
[Rule 62-297.310(2), F.A.C.]

b. Calculation of Emission Rate: The indicated emission rate or concentration shall

be the arithmetic average of the emission rate or concentration determined by each of the three

separate test runs unless otherwise specified in a particular test method or applicab.le rule. [Rule

62-297.310(3), F.A.C.]

c. Applicable Test Procedures

(1) Required Sampling Time.

(a) Unless otherwise specified in the applicable rule. the required sampling

time for each test run shall be no less than one hour and no greater than four hours, and the

sampling time at each sampling point shall be of equal intervals of at least two minutes. [Rule

62-297.310(4)(a)1.. F.A.C.]

(b) The minimum observation period for a visible emissions compliance test

shall be sixty (60) minutes. The observation period shall include the D eriod during which the

highest opacity can reasonably be expected to occur. [Rule 62-297.310(4)(a)2.. F.A.C.]

(2) Minimum Sample Volurﬁe. Unless otherwise specified in the applicable rule

K4 .
or test method, the minimum sample volume per run shall be 25 dry standard cubic feet. [Rule

62-297.310(4)(b), F.A.C]

13



(3) Calibration of Sampling Equipment. Calibration of the sampling train

equipment shall be conducted in accordance with the schedule shown in Table 297.310-1, F. A.C.
[Rule 62-297.310(4)(d), F.A.C.]

d. Determination of Process Variables

(1) Required Equipment. The owner or operator of an emissions unit for which

compliance tests are required shall install, operate, and maintain equipment or instruments
necessary to determine process variables, such as process weight input or heat input, when such
data are needed in conjunction with emissions data to determine the compliance of the emissions

unit with applicable emission limiting standards. [Rule 62-297.310(5)(a), F.A.C.]

(2) Accuracy of Equipment. Equipment or instruments used to directly or

indirectly determine process variables, including devices such as belt scales, weight hoppers,

flow meters, and tank scales, shall be calibrated and adjusted to indicate the true value of the

parameter being measured with sufficient accuracy to allow the applicable process variable to be

determined within 10% of'its true value. [Rule 62-297.310(5)(b), F.A.C.]

e Sampling Facilities: The permittee shall design the combustion turbine stack to

accommodate adequate testing and sampling locations in order to determine compliance with the

applicable emission limits specified by this permit. Permanent stack sampling facilities shall be
installed in accordance with Rule 62-297.310(6), F.A.C. [Rules 62-4.070 and 62-204.800,
F.A.C., and 40 CFR 60.40a(b)]

f. Performance Test Methods: Compliance tests shall be performed in accordance

with the following reference methods as described in 40 CFR 60, Appendix A, and adopted by

reference in Chapter 62-204.800, F.A.C.

(1) EPA Method 7E. “Determination of Nitrogen Oxid¢ Emissions from

Stationary Sources”. This method may be used to determine compliance with the annual 3-hour
NOx limit. ' : :
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(2) EPA Method 9, “Visual Determination of the Opacity of Emissions from

Stationary Sources”.

(3) EPA Method 10, “Determination of Carbon Monoxide Emissions from

Stationary Sources”. All CO tests shall be conducted concurrently with NOx emissions tests.

(4) EPA Method 20, “Determination of Oxides of Nitrogen Oxide, Sulfur

Dioxide and Diluent Emissions from Stationary Gas Turbines.” This test shall be used to

determine compliance for the initial performance tests and may be used to determine compliance

with the annual 3-hour NOx limit.

(5) EPA Methods 18, 25 and/or 25A., “Determination of Volatile Organic

Concentrations.”

(6) No other test methods may be used for compliance testing unless prior DEP

approval is received, in writing, from the DEP Emissions Monitoring Section Administrator _in

accordance with an alternate sampling procedure pursuant to 62-297.620, F.A.C.

g. Test Notification: The permittee shall notify the SWDEP in writing at least. 30

days prior to initial performance tests and at least 15 days prior to any other required tests. [Rule

62-297.310(7)(a)9., F.A.C. and 40 CFR 60.7, 60.8]

h. Initial Tests Required: Initial compliance with the allowable emission standards

specified in this permit shall be determined within 60 days after achieving the maximum

- production rate, but not later than 180 days after initial operation of the emissions unit. _Initial

tests for emissions from the combustion turbine shall be conducted for CO, NOx, VOC, and

visible emissions individually for the firing of natural gas and low sulfur distillate oil. Initial

NOx performance test data shall also be converted into the units of the corresponding NSPS

Subpart GG emissions _standards to demonstrate compliance (see Appendix GG). [Rule 62-

297.310(7)(a)1.. F.A.C.]
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i. _Annual Performance Tests: Annual performance tests for CO, NOx. and visible

emissions from the combustion turbine shall be conducted individually for the firing of natural

gas and low sulfur distillate oil. Tests required on an annual basis shall be conducted at least

once during each federal fiscal year (October 1% to September 30%). When conducted at

permitted capacity, the anhual NOx continuous monitor RATA required pursuant to 40 CFR 75
may be substituted for the annual compliance stack test. [Rule 62-297.3 10(7)(a)4. . F.A.C.] '

i Tests Prior to Permit Renewal: During the federal fiscal year (October 1* to

September 30™) prior to renewing the air operation permit. the permittee shall also conduct

individual performance tests for VOC emissions for firing natural gas and low sulfur distillate

oil. [Rule 62-297.310(7)(a)3., F.A.C.]

k. Tests After Substantial Modifications: All performance tests required for initial

startup _shall also be conducted after any substantial modification and appropriate shake-down

period of air pollution control equipment including the replacement of dry low-NOx combustors.

Shakedown periods shall not exceed 100 days after re-starting the combustion turbine. [Rule 62-

297.310(7)(a)4.. F.A.C ]

l. VE Tests After Shutdown: Any combustion turbine that does not operate for

more than 400 hours per year shall conduct a visible emissions (VE) compliance test once per

each five-year period. coinciding with the term of its air operation permit. [Rule 62-

1297.310(7)(a)8.. F.A.C.]

m. Special Compliance Tests: When the Department, after investigation, has good

reason (such as complaints, increased visible emissions or questionable maintenance of control

equipment) to believe that any applicable emission standard contained in a Department rule or in

a permit issued pursuant to those rules is being violated, it shall require the owner or operator of

the emissions unit to conduct compliance tests which identify the nature and quantity of pollutant

emissions from the emissions unit and to provide a report on the results of said tests to the

Department. [Rule 62-297.310(7)(b). FA.C] ~
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6. Continuous Monitoring Requirements

a. NOx CEM: The permittee shall install, calibrate, operate, and maintain a

continuous emission monitoring system (CEMS) to measure and record NOx and oxygen

concentrations in the combustion turbine exhaust stack. A monitor for carbon dioxide may be

used in place of the oxygen monitor, but the system shall be capable of correcting the emissions

to 15% oxygen. NOx data collected by the CEMS shall be used to demonstrate compliance with

the 3-hour and 24-hour block emissions standards for NOx. The block averages shall be

determined by calculating the arithmetic average of all hourly emission rates for the respective

averaging period. Each 1-hour average shall be expressed in units of ppmvd corrected to 15%

oxygen and calculated using at least two valid data points at least 15 minutes apart. Valid hourly

emission rates shall not include periods of start up, shutdown, or malfunction unless prohibited

‘bv 62-210.700 F.A.C. When NOx monitoring data is not available, substitution for missing data

shall be handled as required by Title IV {40 CFR 75) to calculate any specified averaging period.

(1) The monitoring_devices shall comply with the certification and quality

assurance, and any other applicable requirements of: Rule 62-297.520, F.A.C., including

certification of each device in accordance with 40 CFR 60. Appendix B, Performance
Specifications 2 and 3: 40 CFR 60.7(a)(5); 40 CFR 60.13: 40 CFR 60, Appendix F; and 40

CFR Part 75. A monitoring plan shall be provided to the DEP Emissions Monitoring_Section

Administrator, EPA and the SWDEP for review no later than 45 days prior to the first scheduled

certiﬁcatioh test pursuant to 40 CFR 75.62. The plan shall consist of data on CEM equipment

specifications, manufacturer, type, calibration and maintenance needs, and its proposed location. -

(2) Continuous emission _monitoring data required by this permit shall be

collected and recorded during all periods of operation including startup, shutdown, and

malfunction, except for continuous monitoring system breakdowns, repairs, calibration checks,

and zero 'and span adjustments. _Although recorded, emissions during periods of startup,

shutdown and malfunction are subject to the excess emission conditions speéiﬁed in this permit.
When the CEMS reports NOx emissions in excess of the standards allowed by this permit, the
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owner or operator shall notify the SWDEP within one (1) working day of: the nature, extent, and

duration of the excess emissions; the cause of the excess emissions; and the actions taken to

correct the problem. The Department may request a written report summarizing the excess

emissions incident.
[Rules 62-204.800, 62-210.700, 62-4.130. 62-4.160(8), F.A.C and 40 CFR 60.7].

7. Comp]iance Demonstrations

a. Records Duration: All measurements, records, and other data required by this

permit shall be documented in a permanent, legible format and retained for at least five (5) years

following the date on which such measurements, records, or data are recorded. Records shall be

made available to DEP representatives upon request. [Rules 62-4.160(14) and 62-
213 .440(1)Yb)2.. F.A.C.]

b. Fuel Records

(1) Natural Gas: The permittee shall demonstrate compliance with the fuel sulfur

limit for natural gas specified in this permit by maintaining records of the sulfur content of the

natural gas being supplied for each month of operation. Methods for determining the sulfur
content of the natural oas shall be ASTM methods D4084-82. D3246-81 or equivalent methods.

These methods shall be used to determine the sulfur content of the natural gas fired in

accordance with any EPA-approved custom fuel monitoring schedule (see Alternate Monitoring

Plan) or natural gas supplier data or the natural gas sulfur content referenced in 40 CFR 75

Appendix D. The analysis may be performed by the owner or operator, a service contractor

retained by the owner or operator, the fuel vendor, or any other qualified agency pursuant to 40

CFR 60.335(e). However, the permittee is responsible for ensuring that the 'procedures in 40

CFR60.335 or 40 CFR75 are used to determine the fuel sulfur content for compliance with the
40 CFR 60.333 SO2 standard. |

(2) Low Sulfur Distillate Qil: For all bulk shipments of low sulfur distillate oil

received at this facility, the permittee shall obtain from the fuel vendor an analysis identifying
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the sulfur content. Methods for determining the sulfur content of the distillate oil shall be ASTM
D129-91, D2622-94, or D4294-90 or equivalent methods. Records shall specify the test method
used and shall comply with the requirements of 40 CFR 60.335(d).

[Rules 62-4.070(3) and 62-4.160(15), F.A.C.] |

c. Alternate Monitoring Plan: Subject to EPA approval, the following alternate

monitoring may be used to demonstrate compliance.

(1) The NOx CEM data may be used in lieu of the monitoring system for water-

to-fuel ratio_and the reporting of excess emissions in accordance with 40 CFR 60.334(c)(1),

Subpart GG. Subject to EPA approval, the calibration of the water-to-fuel ratio-monitoring
device required in 40 CFR 60.335(c)(2) will be replaced by the 40 CFR 75 certification tests of
the NOx CEMS.

(2) The NOx CEM data shall be used in lieu of the requirement for reporting
excess emissions in accordance with 40 CFR 60.334(c)(1), Subpart GG.

(3) When requested by the Department. the CEMS e-missio.n rates for NOx on this

unit shall be corrected to ISO conditions to demonstrate compliance with the NOx standard

established in 40 CFR 60.332.

(4) A custom fuel monitoring schedule pursuant to 40 CFR 75 Appendix D for

natural gas may be used in lieu of the daily sampling requirements of 40 CFR 60.334 (b)(2)

provided the following conditions are met.

(a) The permittee shall apply for an Acid Rain permit within the deadlines

specified in 40 CFR 72.30.

(b) The permittee shall submit a monitoring plan, certified by signature of the

Authorized Representative, that commits to using a primary fuel of pipeline supplied natural gas

containing no more than 2 grains of sulfur per 100 SCF of gas pursuant to 40 CFR 75.11(d)(2);
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(c) Each unit shall be monitored for SO2 emissions using methods consistent

with the requirements of 40 CFR 75 and certified by the USEPA.

(d) This custom fuel-monitoring schedule will only be valid when pipeline

‘natural gas is used as a primary fuel. If the primary fuel for these units is changed to a higher

sulfur fuel, SO2 emissions must be accounted for as required pursuant to 40 CFR 75.11(d).
[40 CFR 60, Subpart GG, Applicant Request] '

d. Monthly Operations Summary: By the fifth calendar day of each month, the

owner or operator shall record the following information in a written (or electronic) log for the

previous month of operation: the amount of hours each fuel was fired; the quantity of each fuel

fired: the calculated average heat input of each fuel fired in mmBTU per hour, based on the

lower heating value: and the average sulfur content of each fuel. In addition, the owner or

operator shall record the hours of oil firing for the previous 12 months of operation. The

Monthly Operations Summary shall be maintained on site in a legible format available for

inspection or printed at the Department’s request. [Rule 62-4.160(15), F.A.C.]

8. Reports

a. Emissions Performance Test Reports: A report indicating the results of the

required emissions performance tests shall be submitted to the SWDEP no later than 45 days

after completion of the last test run, The test report shall provide sufficient:detail on the tested

emission unit and the procedures used to allow the Department to_determine if the test ‘was

properly conducted and if the test results were properly computed. At a minimuhi. the test report
' shall provide the applicable information listed in Rule 62-297.310(8)(c), F.A.C. [Rule 62-
297.310(8), F.A.C.].

"b. _Excess Emissions Reporting: If excess emissions occur due to malfunction, the

owner or operator shall notify the SWDEP within (1) working day of. the nature, extent, and -

duration of the excess emissions; the cause of the excess emissions; and the actions taken to
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correct the problem. In addition, the Department may request a written summary report of the
incident. Following the NSPS format (40 CFR 60.7, Subpart A) periods of startup, shutdown,

malfunction, shall be monitored, recorded, and reported as excess emissions when emission

levels exceed the standards specified in this permit. Within thirty (30) days following each

calendar quarter, the pérmittee shall submit a report on any periods of e'xces's'emissions that
occurred during the previdus calendar quarter to the SWDEP. [Rules 62-4.130, 62-204.800, 62-
_ 210.700(6), F.A.C.. and 40 CFR 60.7]

c. _Annual Operating Report: The permittee shall submit an annual report that

summarizes the actual operating rates and emissions from this facility. Annual operating reports

shall be submitted to the SWDEP by March 1st of each year, [Rule 62-210.370(2), F.A.C]

III. SURFACE WATER DISCHARGES (HPPL)

Discharges into surface waters of the state during construction and operatic;n of the project shall
be in accordance with applicable provisions of Chapters 17-3—37—4,—17-302,-17-650,—and
17-660, 62-302, 62-4, 62-302, 62-650. and 62-660, Florida Administrative Code, and the

following Conditions of Certification:
A. Piant Effluents and Receiving Body of Water
1. through 6. No Change.

7. During the first 18 months, the Permittees shall monitor the cooling reservoir at the
condenser cooling water intake for the following parameters in the manner prescribed. Upon
completion of the 18 month monitoring period, the monitoring frequency may be decreased to

once per year.

Parameter Monitoring Requirements

Measurément  Sample

Frequency Type
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Total Dissolved Solids 1/month  grab

Turbidity (NTU) 1/month  grab
Ammonia Nitrogen A ‘ 1/quarter grab
Ammonia (un-ionized) ' 1/quarter grab
Beryllium _ 1/quarter grab
'Cad_mium 1/quarter grab
Chlorophyll A 1/quarter grab
Copper 1/quarter grab
Cyanide 1/quarter grab
Iron 1/quarter grab
Lead 1/quarter grab
Nitrogen, Total ' : 1/quarter grab
Nitrogen, Organic ' 1/quarter grab
Mercury mg/L 1/quarter grab
pH ' 1/quarter grab -
Selenium ' : 1/quarter grab
Silver ' 1/quarter grab
Zinc 1/quarter grab
Temperature 1/quarter grab
TKN 1/quarter grab
Ortho-phosphorus , 1/quarter grab
Total Phosphorus 1/quarter _grab

The results of the monitoring shall be submitted to the BER DEP -Southwest District
Office in Tampa within 45 days of collection. The Permittees shall maintain a summary of the
results in the form of a yearly average for the life of the project. If any of the above parameters
should reach 80% of the water quality criteria as contained in Chapter +7-362 62-302, F.A.C,,
the Permittees shall notify the department. The depai'tment may. then require sampling on a
monthly basis in the reservoir and in Payne Creek and may approve mixing zones for parameters

that exceed criteria.
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8. through 9. No change.
10.a. through 10.c. No change.

d. It is necessary that there be an entity responsible for maintenance of the system

10.e. through 10f. No change.

11. No change.

12.a. No change.

~12.b. Project discharge descriptions - Dewatering water, outfalls 001 or 002, includes all
surficial groundwater extracted during all excavation construction on site for the purpose of
installing structures, equipment, etc. Discharges to the storm water runoff sedimentation pond at
a location to be depicted on an appropriate engineering drawing to be submitted to BPER DEP
- and SWFWMD. Final discharge after treatment is to Payne Creek. The permittee shall report to
DER DEP the date that construction dewatering is expected to begin at least one week prior to

the commencement of dewatering.

12.c. No change.

13. Mixing Zones - The discharge of the following pollutants shall not yiolatﬁe"the Water
Quality Standards of Chapter +7-302 62-302, F.A.C_, beyond the edge of the désignated mixing
zones, which shall be 200 feet from the point of discharge (POD). For purposes of compliance

monitoring, the following limitations shall apply at the POD.

Parameter Limit at POD

Cadmium . 2.6ug/l
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Cyanide 0.01 mg/t

Mercury - 0.5 ug/l
Selenium 32.0 ug/l
Silver 0.8 ug/l
Gross alpha | 22.2 pCA
Radium 226 6.2 pCA
Turbidity 31 NTU
Iron ---
Lead . -
Zinc —

The Secretary of BER DEP may authorize alternative mixing zones for the above
parameters in accordance with Condition XXI upon a demonstration that such mixing zone

would not interfere with beneficial use of the creek.

14. Sanitary wastes from the HPS shal'l be collected and treated in an appropriately
designed domestic wastewater treatment plant. The Permittee shall fill out the appropriéte DBER
DEP application for a domestic wastewater treatment facility including the design specifications
for the proposed facility and shall submit such application and specifications to the BER DEP
Southwest District Office for approval at least 90 days prior to start of construction of that

facility.
B. Water Monitoring Programs
1. No change.
2. Chemical Monitoring - The parameters described in Condition IIL.A shall be
monitored during discharge as described in Condition IILA 'commencing with the start of

construction or operation of the HPS and reported quarterly to the Southwest District Office.

IV. Ground Water
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A. No change.
B. Well Criteria;, Tagging and Wellfield Operating Plan

Leaking or inoperative well casings, valves, or controls must be repairéd or replaced as
required to put the system back in an operative condition acéeptable to the SWFWMD. Failure
to make such repairs will be cause for deeming the well abandoned in accordance with Chapter-
17-21.532.200 62-251, Florida Administrative Code, Chapter 373.309, Florida Statutes. Wells

deemed abandoned will require plugging according to applicable regulations.

A SWFWMD-issued identification tag must be prominently displayed at each withdrawal
site by permanently affixing such tag to the pump, headgate, valve or other withdrawal facility as
provided by Section 40D-2, Florida Administrative Code. The HPS must notify the SWFWMD

in the event that a replacement tag is needed.
C. through G. No change.
H. Ground Water Monitoring Requirements

After consultation with the DPER DEP and SWFWMD, the permittee shall install a
monitoring well network to monitor ground water quality horizontally and vertically through the
aquifer above the Hawthorn Formation. Ground water quantity and flow directions will be
determined seasonally at the site through the preparation of seasonal water table contour ‘maps,
based upon water level data obtained during the applicant’s preoperational monitoring program.
From these maps and the results of the detailed subsurface investigation of site stratigraphy, the
water quality monitoring well network will be located. A ground water monitoring plan that
meets the requirements of Seetion17-28-766(d) Chapter 62-528, F.A.C., shall be submitted to

the Department's Southwest District Office for review. Approval or disapproval of the ground

water monitoring plan shall be given within 60 days of receipt. Ground water mohitoring shall

be required at HPS's sedimentation pond. "Insofar as possible, the monitoring wells may be
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selected from the existing wells and piezometers used in the Permittee’s preoperational
monitoring program, provided that the wells’ construction will not preclude their use. Existing
wells will be properly sealed in accordance with Chapter +7-23 62-521, F.A.C., whenever they
are abandoned due to construction of facilities. The water samples collected from each of the
monitor wells shall be collected immediately after removal by pumping of a quantity of water
equal to at least three casing volumes. The water quality analyses shall be performed monthly
during the year prior to commercial operation and quarterly thereafter. No sampling or analysis
is to be initiated until receipt of written approval of a site-specific quality assurance project plan
(QAPP) by the Department. Results shall be submitted to the BPER DEP by the fifteenth (15th)
day of the month following the month during which such analyses were performed. Testing for

the following constituents is required around unlined ponds or storage areas:

TDS Color Cadmium Arsenic
Conductance Zinc Chloride Beryllium
pH Copper Iron Radium 226
Redox Nickel Aluminum  Gross Alpha
Sulfate Selenium Chromium

Sulfite Lead Mercury

L. Zone of Discharge

The HPS shall meet the groundwater criteria of Chapter 473 62-302, F.A.C. at the
boundary of a mixing zone extending 100 feet from the outside toe of the cooling reservoir. A
ground water monitoring program, as described in Condition IV.H, shall be implemented to
verify compliance with these requirements. Such sampling program shall commence at least 12

months prior to start of commercial o'peratioﬁ of the HPS.



J. through Q. No change.

V. Control Measures During Construction
A. No change
B. Environmental Control Program

Each permittee shall establish an environmental control program under the supervision of
a qualified person to assure that all construction activities conform to good environmental
practices and the applicable Conditions of Certification. A written plan for controlling pollution
during construction shall be submitted to BPER DEP within sixty days of issuance of the
Certification. The plan shall identify and describe all pollutants and waste generated during
construction and the methods for control, treatment and disposal. Each permittee shall notify the
Department's Southwest District Office by telephone within 24 hours if possible if unexpected
harmful effects or evidence of irreversible environmental damage are detected. by it during
construction, shall immediately report in writing to the Department, and shall within two weeks
provide an analysis of the pro'blem. and a plan to eliminate or significantly reduce the harmful

effects or damage and a plan to prevent reoccurrence.
C. Construction Dewatering Effluent

Should the permittee's dewatering operation create shoaling in adjacent water bodies, the

permittee is responsible for removing such shoaling.

All offsite discharges resulting from dewatering activities must be in compliance with
water quality standards required by BER DEP Chapters 17-3;17-4;-end-17-302 62-302 and 62-4,
F.A.C., or such standards as issued through a variance by BER DEP.

VI through IX. No change.
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X. CHANGE IN DISCHARGE (HPPL)

All discharges or emissions authorized herein to HPS shall be consistent with the terms and
conditions of this certification. The discharge of any pollutant not identified in the application or
any discharge more frequent than, or at a level in excess of, that authorized herein shalf
constitute a violation of this certification. Any anticipated facility expansions, production
increases, or process modification which will result in new, different or increased discharges or
expansion in steam generating capacity will require a submission of new or supplemental

application to BER DEP's Siting Coordination Office pursuant to Chapter 403, F.S.
XI. NONCOMPLIANCE NOTIFICATION (HPPL)

If, for any reason, either permittee does not comply with or will be unable to comply with
any limitation specified in this certification, the permittee shall notify the Deputy Assistant
Secretary of PER DEP's Southwest District office by telephone as soon as possible but not later
than the first DER DEP working day after the permittee becomes aware of said.noncompliance,

and shall confirm the reported situation in writing within seventy-two (72) hours supplying the

following information:
X1. through XIII. No change.
XIV. RIGHT OF ENTRY (HPPL)

The Permittees shall allow BER DEP authorized representatives, upon the pfesentation of

credentials:

A. through F. No change.
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G. Moreover, the Permittees shall allow authorized representatives of PER DEP and other
appropriate agencies, acting within the scope of their jurisdiction and authority, upon the

presentation of credentials:
G.1. through G.2. No change.
XV. through XIX. No change.
XX. REVIEW OF SITE CERTIFICATION (HPS)

A- The certification shall be final unless revised, revoked, or suspended pursuant to law. At
least every five years from the date of issuance of this certification or any National Pollutant
Discharge Elimination Control Act Amendments of 1972 for the plant units, the Department
shall review all monitoring data, including groundWater quality monitoring data, that has been
submitted to it or its agent(s) during the preceding five-year period for the purpose of
determining the extent of the Permittee's compliance with the conditions of this certification of
the environmental impact of this facility. The Department shall submit the results of its review
and recommendations to the Permittees. Such review will be repeated at least every five years

thereafter.
XXI. MODIFICATION OF CONDITIONS (HPS)
The conditions of this certification may be modified in the following manner:

A. The Siting Board pursuant to 403.516(1), Florida Statutes, hereby .delegates to the
Secretafy of BER DEP the authority to modify, upon application by the Permittees and after
notice and oppoftunity for hearing, any conditions pertaining to monitoring; sampling; mixing
zone; zone of discharge; surface water, groundwater, and air effluent or emission limitations;

variances or exemptions to water quality standards; and transmission lines.
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B. All other modifications shall be made in accordance with Sections 403.516, Florida

Statutes.

Re'placement of any portion of the gas pipeline, transmission lines, or access roads
constructed under this certification necessitated by emergency conditions shall not be considered
a modification. A verbal report of any such emergency shall be made to BER DEP as soon as
possible. Within 14 calendar days after correction of an emergency which would require the
Permittees to perform an activity not in accordance with the Conditions of Certification, a report
to the PER DEP shall be made outlining the details of the emergency and the steps taken for its
temporary relief. The report shall be a written description of all of the work performed and shall
set forth any pollution control measures or mitigative measures which were utilized or are being
utilized to prevent pollution of waters, harm to sensitive areas, or alteration of archaeological or

historical resources.
XXII. through XXV. No change.
XXVI. ENDANGERED AND THREATENED SPECIES (HPS)

Prior to start of construction, the permittee shall survey the site for endangered and
threatened species of animal and plant life. Plant species on the endangered or threatened list
shall be transplanted to an appropriate area if practicable. Gopher Tortoises and any commensals
- on the rare or endangered species list shall be relocated after consultation with the Florida Game
and Fresh Water Fish Commission. A relocation program, as approved by the EGEWEC
FWCC, shall be followed. '

XXVII. DESIGN AND PERFORMANCE CRITERIA (HPS)
The power plant may be operated at up to 115% of the maximum electrical output at ISO
conditions projected from design information without the need for modifying these conditions.

Treatment or control facilities or systems installed or used to achieve compliance with the terms

and conditions of this certification are not to be 'bypassed without prior BER DEP approval.
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Moreover, the Permittees shall take all reasonable steps to minimize any adverse impacts
resulting from noncompliance with any limitation specified in this certification, including, but
not limited to, such accelerated or additional monitoring as necessary to determine the nature and

impact of the noncomplying event.
XXVIII. No change.
XXIX. ROW DELINEATION AND COMPLIANCE VERIFICATION (HPS)

TPS is responsible for compliance with this General Condition with respect to the natural gas
pipeline. TEC is responsible for compliance with this condition with respect to the Pebbledale
transmission line. SECI is responsible for complying with this condition with respect to the

Vandolah and Lee transmission lines.

At least 90 days " prior to commencement of construction, three copies of blue-line
reproductions of aerial photographs of at least 1:400 scale shall be submitted to BPER DEP and
one copy to each water management district (insofar as an area within its jurisdiétion is involved)
delineating the ROW routes selected, boundaries, preliminary pole and pad locations, and access
roads. The Permittees shall notify all parties of such filing. These photographs shall be
submitted prior to commencement of construction on the various segments of the linear facility;
it is recommended that this information be submitted in segments rather than waiting until the
entire ROW is acquired. PER DEP, the water management districts, and any other party who
requests to do so shall have 30 days from receipt of notice to review the photographs and to call
any apparent conflicts with the requirements of the Conditions of Certification to the Péﬁnittees’
attention. However, this paragraph shall not operate to avoid the need for post-certification

submittals and compliance reviews otherwise required by the Conditions of Certification.

If BER DEP or any substantially affected party has reason to believe th'at the construction of
the linear facility and access roads within the Permittees' designated ROW cannot be
accomplished in compliance with the Conditions of Certification, the Permittees shall be so

notified in writing. Failure of such a notice to be served on Permittees within 30 days from the
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notice of filing of the various segments in the aerial photographs with BPER DEP constitutes
acknowledgment that construction of the linear facility and access roads can be accomplished in
compliance with the Conditions of Certification within the designated ROW or the various

segments of ROW submitted for review.

The acquisition of a particular ROW or the expenditure of funds toward acquisition of a
particular ROW prior to post-certification review pursuant to this condition will be at the
Permittees' risk, and no party will be estopped by sucvh acquisition to seek disapproval of the
* construction of the linear facility or access roads within the ROW in accordance with these

Conditions of Certification.
XXX. through XXXI. No change.
XXX Trgnsmission Line and Pipeline ROWs
AA. Construction
1. through 2. No change.

3. The Permittee shall consult with the Bureau of Wetland Resource Management prior to
final determination of the access road locations, (including those not located on the ROW),l tower
locations, and construction techniques which are to be reflected on any post-certification review
information submitals. At DER DEP's request, the Permittee shall conduct field inspection with

staff of this agency.

4. Prior to clearing activities within any of the ROW associated with the various linear
facilities, an écological survey shall be conducted to identify the presence of threatened or
endangered species (plant and animals) as defined in the application, likely to occur in the ROW
based on range and habitat. This survey shall also identify the location of any wading bird
~colonies. Results of this survey shall be submitted to the DER DEP and the Florida Game and
Freshwater Fish Commission (EGEWEEC-FWCC) and the United States Fish and Wildlife Service
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(USFWS). If any clearing activity will take place in or otherwise adversely affect jurisdictional
wetlands, survey results will also be submitted to the appropriate water management district. If
it is determined that any of these species will be affected by the construction of any of the linear
facilities, the Permittee shall consult with BER DEP and EGEWEC FWCC to determine the
appropriate steps to be take to avoid, minimize, mitigate or otherwise approp_ﬁately deal with,

any adverse impacts within each agency's respective jurisdiction.
5. No change.

6. All materials used for any purpose related to the construction of the transmission lines
or other linear facilities shall come from fill sources in compliance with applicable local
ordinances. No fill materials shall be obtained from excavated wetlands within the ROW unless
authorized by DER DEP and appropriate water management district in accordance with a

mitigation plan submitted in compliance with certification.

7. The Permittee shall provide mitigation/compensation (M/C) for any-wetland or open

water habitat within the jurisdiction of BER DEP or WMD which is degraded or destroyéd as a
result of the construction of any portion of the transmission lines, natural gas pipelines or power
plant facilities. M/C may include the creation of new wetland or open water habitat, the
restoration of degraded habitat, the enhancement of functions and values provided by existing
wetland or open water habitats, removal of exotics, or other activities found by the relevant
agencies and appropriate local government to be in compliance with their applicable regulations.
" Prior to the elimination or degradation of any such wetland or open water habitat, thé Permittee
shall concurrently submit mitigation plans to BER DEP, Bureau of Wetland Resources
Management and the appropriate water management district and receive apprbval of such plans..

These mitigation plans shall, at éminimum, include the following:

a. No change.

b. A discussion and a detailed set of plan-view and cross-sectional drawings of the

~proposed M/C activities to be undertaken,viincluding the location of all M/C areas and a
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description of the manner in which these areas will be created, restored or otherwise enhanced.
Success standards will be determined based on the functional values of wetlands impacted and
cfeated. The Permittees will work with the appropriate agency staff to establish success criteria.
The M/C plans proposed by Permittees shall be submitted concurrently to DER DEP and the

appropriate water management district for review and compliance monitoring. -
c. through d. No change.

8. M/C plans must be found to fully compensate for the functions and values provided by
wetlands that will be degraded or eliminated. BER DEP and WMDs will work with the Permittee
in the development of acceptable mitigation plans. The mitigation plans proposed by the
Permittee shall be submitted for review and compliance monitoring to BER DEP and the
appropriate water management district and such review shall be subject to the time constraints

set forth in specific conditions XXXII.9, and XXXV. C, below, as appropriate.

9. For all construction activities in waters of the State where DER DEP has wetland
resource protection jurisdiction pursuant to Chapter 402, Florida Statutes, the Permittees shall
file with BER DEP, Office of Siting Coordination and Bureau of Wetland Resource
Management the information described in Florida Administrative Code Rule 17-17-665—and

12120 Seetion3-2-2 62-17.665 and Section 62-1.212(1).

a. - BPER DEP shall promptly review the submittal for completeness and sufficiency.
If the submittal is found to be incomplete or insufficient, Permittee shall be so notified. Failure
to issue such a notice within.30 days after filing of the submittal shall constitute a finding of

completeness and sufficiency.

b. Within 90 days filing corhplete and sufficient information, BER DEP shall
determine whether there is reasonable assurance of compliance with applicable substantive
agency regulations as required by the Conditions of Certification if the plans'are executed as
filed. Ifit is determined that reasonable assurance has not been provided, the Permittee shall be

notified with particularity and possible corrective measures suggested. Failure to notify
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Permittee in writing within 90 days of receipt of a complete information submittal shall

constitute a compliance verification.

c. If BER DEP does not object within the time period specified, Permittee may
begin construction pursuant to the terms of the Conditions of Certification and the subsequently
~submitted construction details and BER DEP shall provide to the Corps of Engineers a letter
indicating that the full requirements of this condition have been met and the water quality

certification for the purposes of 33 USC Section 1341 is thereby conveyed.
d. No change.

10. Semi-annual narrative reports shall be submitted to BER DEP's Bureau of Wetlands
Resource Management in Tallahassee and BPER DEP's Southwest District Office, indicating the
status of all construction activities within waters of the State. These reports shall be submitted
until all construction in that respective area is complete. The reports include the following

information:
a. through c. No change.

11. Upon completion of construction, the Permittee shall provide PER DEP with detailed
engineering drawings which depict the pre and post construction contours in all areas in which

construction occurred in waters of the State.

12. During construction all Brazilian Pepper, Australian Pine, ahd-Amelaleuhca“ir'l" each
ROW shall be removed or the trees cut and the stumps treated with an ap;;‘:roved herbicide
consistent with these conditions. A plan fqr removal and disposal of such exotic species which
“minimizes seed dispersal shall be developed by the Permittee in consultation with DER DEP.

The Permittee shall abide by the plan.
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13. Following construction, a plan for maintenance and control of Brazilian Pepper,
Australian pine, and melaleuca within the ROWs shall be developed by the Permittee in
consultation with BER DEP. The Permittee shall abide by the plan.

14. through 15. No change.

16. The Permittee shall be responsible for the correction of any water quality problems
that result from the construction, operation and/or maintenance of works authorized under this
certification. The Permittee will work with BER DEP to determine additional methods
necessary to ensure that State Water Quality Standards are not violated as a result of
construction. '

17. through 18. No change.

19. No dewatering operation shall be allowed unless the Permittee can provide reasonable
assurances to BER DEP that no adverse, off-site water resource impacts will occur as a result of
the construction, operation, and/or maintenance of the project. |

B. Operation

1. No change.

2. Only EPA approved herbicides may be used in waters of the State, or the use of other
"« herbicides in any areas of the ROW shall only be allowed with the concurrence of PER DEP.

XXXIII. Mine Reclamation ,-
A. General Conditions

1. No change.
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2. In restoring drainage patterns, the BNR DEP and Agrico and its successors reserve the
right to reexamine, in each stage of reclamation and restoration program application, the
placement and conﬁgufation of the lakes, streams, wetlands, and watersheds which have been
proposed in the conceptual plan, to assure that the natural functions of the lakes, streams, and
wetlands are restored in accordance with the provisions of the then-existing standards and

criteria of Chapter 16C-16, F.A.C. .
B. through C. No change.
XXXIV. No change.
XXXV. Project Surface Water and Stormwater Management Facilities
A. General '
1. through 5. No change.
6. Monitoring -

Post-certification monitoring requirements may be determined and specified as a
result of technical review of construction information, where necessary, to demonstrate -
compliance with water management district regulations. If monitoring data is required by
SWEFWMD or SFWMD in conjunction with post-certification review, it shall be submitted to the
respective water management district and the DPER DEP. Parameters to be monitored may
include those listed in Chapter 17-302, Florida Administrative Code. Permittees also shall, if
required, provide data to SWFWMD of SFWMD regarding: construction, operation, and
maintenance of surface water management systems;‘ NGVD levels; volumes and timing of water
discharged, including total volume discharged during period of sampling and total discharges
from the property. Environmental monitoring may also be required in conjunction with wetlands

compensation/mitigation.
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B. No change.
C. Project Information Requirements
1. through 3. No change.

4. The Permittee shall employ culverts or other appropriate techniques and implement
suitable maintenanée practices where necessary to comply with the applicable regulation of the
applicable WMD or DER DEP and to maintain existing drainage patterns, hydroperiods, and
sheetflow along the ROWs. The exact number, spacing, diameter, orientation, and length of
culvert necessary to maintain existing hydrologic conditions and to maintain surface water flow
conditions in the area shall be determined by the Permittees in consultation with applicable
WMD or BER DEP based on site-specific information. This information shall be submitted to
SFWMD or SWFWMD as applicable for approval prior to construction to ensure that the
culverting or other appropriate techniques meets applicable standards within all affected

~ wetlands areas.
XXXVI. Webb Wildlife Management Area
A. Parties to Agreement

Florida Game—and—Fresh—Water—Eish Fish and Wildlife Conservation Commission

(Commission) and Seminole Electric Cooperative, Inc. (Seminole) are parties to the following

agreement relating to the location of a ROW in the Cecil M. Webb Wildlife Management Area
as generally depicted in Exhibit A, ‘

B. through D. No change.
E. Joint Conditions

1. through 10. No change.
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11. Seminole shall coordinate with the EGEWEC FWCC to assure that construction and
maintenance of the transmission line and its right-of-way on the Webb Wildlife Management
Area shall, to the extent practicable, be conducted in a manner which does not interfere with
public hunting or other recreational use of the area. Activities occurring during established
hunting seasons for construction and maintenance shall be coordinated in order to avoid

interference with public use or hazards to area users or Seminole employees or agents..
12. No change.
XXXVII. through XLII. No change.

NOTICE OF RIGHTS

Any party to this Notice has the right to seek judicial review of the Order pursuant to
Section 120.68, Florida Statutes, by the filing of a Notice of Appeal pursuant to Rule 9.110,
Florida Rules of Appellate Procedure, with the Clerk of the Department of Environmental
Protection, M. S. 35, Office of General Counsel, 3900 Commonwealth Boulevard, Tallahassee,
- Florida 32399-3000, and by filing a copy of the Notice of Appeal, accompanied by the
applicable filing fee, with the appropn’afe district court of appeal. The Notice of Appeal must be
filed within 30 days from the date that the Final Order is filed with the Department of

Environmental Protection.
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DONE AND ENTERED this day of 2000, in Tallahassee,
Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

DRAFT

KIRBY B. GREEN, III
DEPUTY SECRETARY
Douglas Building

3900 Commonwealth Boulevard
Tallahassee, FL 32399-3000
Telephone: (850) 488-7131

FILING AND ACKNOWLEDGMENT: FILED ON THIS DATE, PURSUANT To §120.52, FLORIDA STATUTES,
WITH THE DESIGNATED DEPARTMENT CLERK, RECEIPT OF WHICH IS HEREBY ACKNOWLEDGED.

CLERK

DATE
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CERTIFICATE OF SERVICE

I CERTIFY that a true and correct copy of the foregoing Final Order Modifying

Conditions of Certification was mailed to:

Lawrence N. Curtin, Esquire
Holland & Knight, L.L.P.

Post Office Drawer 810
Tallahassee, Florida 32303-0810
(For Hardee Power Partners, Ltd.)

William H. Green, Esquire

James S. Alves, Esquire

Hopping Green Sams & Smith, P A.

Post Office Box 6526

Tallahassee, Florida 32314

(For Seminole Electric Cooperative, Inc.)

Michael P. Haymans, Esquire

Farr, Farr, Emerich, et al.

Post Office Box 511447

Punta Gorda, Florida 33951-1447
(For Slack and Katzen and Schmid)

Gary Alan Vorbeck
Hardee County Attorney
Vorbeck & Vorbeck, P.A.
207 East Magnolia Street
Arcadia, Florida 33821

Reneé Francis Lee, Esquire
Charlotte County Attorney

18500 Murdock Circle, Room 573
Port Charlotte, Florida 33948-1094

Mark Carpanini, Esquire
Office of the County Attorney
Polk County

Post Office Box 9005
Bartow, Florida 33831-9005

Ted Williams, Esquire
Manatee County Attorney
Post Office Box 1000
Bradenton, Florida 34206
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David E. Bruner, Esquire
Post Office Box 335

1645 Ludlow Road

Marco Island, Florida 34146

- (For Southwest Florida Regional Planning Council)

Jim Yaeger, Esquire

Lee County Attorney

Post Office Box 398 '
Fort Myers, Florida 33902-0398

Ralph Artigliere, Esquire

Anderson & Artigliere

4927 Southfork Drive

Post Office Box 6839

Lakeland, Florida 33807-6839

(For Central Florida Regional Planning Council)

Emeline C. Acton, Esquire
Hillsborough County Attorneys Office

Post Office Box 1110

Tampa, Florida 33601-1110

Cari Roth, General Counsel
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100

J ohn Fumero, Esquire

“South Florida Water Management District

Post Office Box 24680
West Palm Beach, Florida 33416-4680

David C. Hollomon, Esquire
Post Office Box 592

10 East Oak Street

Arcadia, Florida 34265-0592
(For City of Arcadia)



John McWhirter, Esquire
McWhirter and Reeves

Post Office Box 3350

Tampa, Florida 33601

(For Agrico Chemical Company)

David LaCroix, Esquire

City Attorney

Post Office Box 512517

Punta Gorda, Florida 33951-2517
(For City of Cape Coral)

Thomas W. Reese, Esquire

2951 61st Avenue South

St. Petersburg, Florida 33712-4539
(For Manasota-88, Inc.)

Sheauching Yu, Assistant General Counsel
Department of Transportation

Haydon Burns Building, MS 58

605 Suwannee Street

Tallahassee, Florida 32399-0450

on this day of 2000.

James V. Antista, General Counsel

Florida Fish and Wildlife Conservation Commission
- Bryant Building '

620 South Meridian Street

Tallahassee, Florida 32399-1600

Robert V. Elias, Esquire

Division of Legal Services

Florida Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, Florida 32399-0850

Frank Anderson

Assistant General Counsel

Southwest Florida Water Management District
2379 Broad Street

Brooksville, Florida 34609-6899

R.E. Ludwig, President
Hardee Power Partners, Ltd.
Post Office Box 111

Tampa, Florida 33601-0111

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

DRAFT

SCOTT A. GOORLAND
Senior Assistant General Counsel
Florida Bar No. 0066834

Douglas Building, MS 35

" 3900 Commonwealth Boulevard
Tallahassee, Florida 32399-3000
Telephone: (850) 488-9314
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