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1.  APPLICATION INFORMATION

Applicant and Facility Description
The Tampa Electric Company operates the H. L. Culbreath Bayside Power Station located at 3602 Port Sutton Road in Tampa, Florida.  The existing electrical generating plant consists of combined cycle Units 1 and 2 with a nominal generating capacity of approximately 1836 MW.  The Standard Industrial Classification (SIC) code for this facility is Industry No. 4911, Electric Services.  The primary regulatory categories are as follows.
Title III:  The re-powered facility is not a major source of hazardous air pollutants (HAPs).

Title IV:  All Bayside gas turbines are subject to the Phase II Acid Rain requirements.  All Gannon boilers have been permanently shutdown and are considered “retired units” in accordance with the Acid Rain provisions.

Title V:  The facility is a Title V major source of air pollution in accordance with chapter 62-213, F.A.C.

Site Certification:  The facility is not subject to any specific power plant site certification requirements.

PSD:  The facility is a PSD-major facility in accordance with Rule 62-212.400, F.A.C.

NSPS:  All gas turbines are subject to the New Source Performance Standards in Subpart GG of 40 CFR 60.

NESHAP:  The re-powered facility is not a major source of hazardous air pollutants; therefore the National Emissions Standards for Hazardous Air Pollutants in Subpart YYYY of 40 CFR 63 do not apply to the gas turbines.
Project Description

The DEP-TECO Consent Final Judgment (December of 1999) and the EPA-TECO Consent Decree (February of 2000) required the Tampa Electric Company (TECO) to permanently shutdown the coal-fired boilers at the existing F. J. Gannon Plant and re-power some of the steam-turbine electrical generators with natural gas.  As a result, the Department issued the following related air permits.

· In March of 2001, the Department issued Permit No. PSD-FL-301 for the Bayside Power Station to authorize construction of combined cycle gas turbine Units 1and 2 to re-power existing Gannon steam-electrical generators 5 and 6.  The seven combined cycle gas turbines were permitted to fire natural gas and up to 875 full load equivalent hours of distillate oil as an emergency backup fuel.
· In January of 2002, the Department issued revised Permit No. PSD-FL-301A to also authorize construction of combined cycle gas turbine Units 3 and 4 to re-power existing Gannon steam-electrical generators 3 and 4.  The eleven combined cycle gas turbines were permitted to fire only natural gas.
· In November of 2004, the Department issued Permit No. PSD-FL-301B to revise Condition 17 related to low load operations and CEMS data exclusion due to startup, shutdown, malfunction, DLN tuning, compressor blade drying, and over speed trip testing.
In accordance with the settlement agreements and permits, the Gannon boilers were officially shut down on the following dates:  Unit 1 (04/16/03); Unit 2 (04/15/03); Unit 3 (11/01/03); Unit 4 (10/12/03); Unit 5 (01/30/03); and Unit 6 (09/30/03).  The Gannon coal yard (EU 008) remains operable, but is presently idle.  Construction of Bayside Unit 1 is complete and commercial operation began on March 16, 2003.  Construction of Bayside Unit 2 is complete and commercial operation began on November 19, 2003.  TECO has not yet commenced construction of Bayside combined cycle Units 3 and 4.
With this project, TECO requests the authority to construct Bayside Units 3A and 3B as “simple cycle units” with the capability of firing distillate oil restricted to 700 full load equivalent hours per year.  Units 3A and 3B will later be converted to combined cycle operation and Unit 4 added as a two-on-one combined cycle unit.  The details are provided below.
· Simple Cycle Units 3A and 3B:  Each new simple cycle unit will consist of a General Electric Model PG7241(FA) gas turbine-electrical generator set, an automated gas turbine control system, an inlet air filtration system, an evaporative inlet air cooling system, an exhaust stack that is 114 feet tall and 18.8 feet in diameter, and associated support equipment.  At a compressor inlet air temperature of 59° F and firing 1842 MMBtu (HHV) per hour of natural gas, each unit produces a nominal 169 MW of shaft-driven electricity.  Exhaust gases exit the stack with a volumetric flow rate of approximately 2,394,000 acfm at 1120° F.  At a compressor inlet air temperature of 59° F and firing 2015 MMBtu (HHV) per hour of distillate oil, each unit produces a nominal 169 MW of shaft-driven electricity.  Exhaust gases exit the stack with a volumetric flow rate of approximately 2,469,000 acfm at 1100° F.
· Combined Cycle Units 3 and 4:  Combined cycle Unit 3 consists of two gas turbines to re-power the steam turbine electrical generator (163 MW) for Gannon Unit 3.  Combined cycle Unit 4 consists of two gas turbines to re-power the steam turbine electrical generator (170 MW) for Gannon Unit 4.  Each gas turbine system consists of a General Electric Model PG7241(FA) gas turbine-electrical generator set, an automated gas turbine control system, an inlet air filtration system, an evaporative inlet air cooling system, an unfired heat recovery steam generator (HRSG), an exhaust stack that is 150 feet tall and 19.0 feet in diameter, and associated support equipment.  The project also includes electric fuel heaters and cooling towers.  At a compressor inlet air temperature of 59° F and firing 1842 MMBtu (HHV) per hour of natural gas, each unit produces a nominal 169 MW of shaft-driven electricity.  Exhaust gases exit the stack with a volumetric flow rate of approximately 1,030,000 acfm at 220° F.  Natural gas is the exclusive fuel for Unit 4, but Unit 3 may burn distillate oil as an emergency backup fuel in accordance with the provisions in the EPA-TECO Consent Decree.
Based on the information provided in the application, the new project for simple cycle operation of Units 3A and 3B triggers PSD preconstruction review for emissions of carbon monoxide (CO), particulate matter (PM/PM10), and volatile organic compounds (VOC).  For these pollutants, the applicant requests that the following be determined as the Best Available Control Technology (BACT):  The efficient combustion of natural gas and distillate oil at the high temperatures produced by the gas turbines will minimize emissions of CO, PM/PM10, and VOC.  The firing of these low-sulfur fuels will also minimize emissions of sulfuric acid mist (SAM) and sulfur dioxide (SO2).  For the simple cycle Units 3A and 3B, NOx emissions will be reduced with General Electric’s dry low-NOx combustion system when firing natural gas and with water injection when firing distillate oil.  The applicant also requests future conversion of Units 3A and 3B to combined cycle operation as well as maintaining the current authorization to install Unit 4 as a combined cycle unit.  For combined cycle Units 3 and 4, a selective catalytic reduction (SCR) system will be added to further reduce NOx emissions.
2.  RULE APPLICABILITY

State Regulations

The 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 Chapters of the Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

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

	62-210
	Required Permits, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms

	62-212
	Preconstruction Review, PSD Requirements, and BACT Determinations

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-214
	Acid Rain Program Requirements

	62-296
	Emission Limiting Standards 

	62-297
	Test Requirements, Test Methods, Supplementary Test Procedures, CEMS, and Alternate Sampling Procedures


Federal Regulations

This project is also subject to the following federal provisions regarding air quality as established by the United States Environmental Protection Agency (EPA) in Title 40 of the Code of Federal Regulations (CFR).

	Title 40
	Description

	Part 60
	New Source Performance Standards (NSPS)

	
	Subpart A, General Provisions for NSPS Sources

	
	Subpart GG, NSPS for Stationary Gas Turbines

	
	Applicable NSPS Appendices

	Part 72
	Acid Rain - Permits Regulation

	Part 73
	Acid Rain - Sulfur Dioxide Allowance System

	Part 75
	Acid Rain - Continuous Emissions Monitoring

	Part 76
	Acid Rain - Nitrogen Oxides Emissions Reduction Program

	Part 77
	Acid Rain - Excess Emissions


The federal acid rain requirements will be incorporated into the Title V air operation permit after the units are constructed and initial operation has commenced.
General PSD Applicability

The Department regulates major air pollution facilities in accordance with the Prevention of Significant Deterioration (PSD) program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD preconstruction review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A facility is considered “major” with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant, or 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories (Table 62-212.400-1, F.A.C.), or 5 tons per year of lead.

For new projects at existing PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates listed in Table 62-212.400-2, 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 such pollutant and evaluate the air quality impacts.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

PSD Applicability for the Project
The H. L. Culbreath Bayside Power Station is an existing facility located in Hillsborough County, which is an area that is currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or otherwise designated as unclassifiable.  The actual and potential annual emissions of several pollutants from the facility are greater than the applicability thresholds defined above.  Therefore, the power plant is an existing PSD-major facility as defined in Rule 62-212.400, F.A.C.

The project includes a netting analysis that uses emissions decreases from the shutdown of the coal-fired Gannon boilers to offset the emissions increases from the new Bayside Units.  Typically, a netting analysis compares the future potential emissions after the project is complete to the past actual emissions before the project to determine whether there will be a net emissions increase that triggers PSD preconstruction review.  However, the re-powering project is the result of enforcement actions regarding the timely implementation of new source preconstruction review for the existing Gannon Units.  Therefore, the applicant may not take credit for emissions decreases that would not have been available if appropriate Best Available Control Technologies (BACT) had been previously installed.

For the original projects, (PSD-FL-301 and PSD-FL-301A), the Department determined that the full past actual emissions from the Gannon boilers could be used to determine the PSD modeling requirements.  However, to determine which pollutants were subject to PSD BACT review, the past actual emissions from the Gannon Units were adjusted downward based on the Department’s most recent BACT determinations for a coal-fired boiler (Indiantown Cogeneration Plant, PSD-FL-168A).  Past actual emissions from the Gannon Units were adjusted downward by the estimated control efficiencies for: an improved electrostatic precipitator for particulate matter (> 99.9%); a lime spray dryer for sulfur dioxide (95%); and a selective catalytic reduction system for nitrogen oxides (92%).  For the remainder of this Technical Evaluation, the reduced past actual emissions will be referred to as “adjusted” past actual emissions (or decreases).  Based on this method, both projects were subject to PSD BACT review for CO, PM/PM10, and VOC emissions.

In 2001, the EPA-TECO Consent Decree was amended to formalize this method as follows.
“Add new paragraph 86.1, as follows:  “86.1  Netting:  For any and all emission control actions taken by Tampa Electric to comply with the terms of this Consent Decree, including but not limited to upgrading of ESPs and scrubbers, installation of scrubbers, installations of SCRs, and the Re-powering of Gannon or Big Bend Units, any emission reductions generated thereby shall not be considered as a creditable contemporaneous emission decrease for the purpose of obtaining a netting credit under the Clean Air Act’s New Source Review program, provided, however, that nothing in this Decree shall be construed to prohibit Tampa Electric’s seeking such treatment for emissions decreases resulting from the difference in emissions between:

(i) those that would have resulted from installing on an existing Gannon or Big Bend coal-fired Unit:  an SCR that maintains 0.10 lb/MMBtu NOx Emission Rate, a scrubber that maintains and SO2 removal efficiency of 95%, and an ESP that maintains a PM Emission Rate of less than 0.010 lb/MMBtu, and
(ii) those that result from Re-powering that same Unit and meeting a NOx Emission Rate of no greater than 3.5 ppm.”

During review of the current project, the Department had several discussions with EPA Region 4 regarding the netting analysis and the interpretation of the amendment to the EPA-TECO Consent Decree.  Initially, EPA indicated that net decreases from the shutdown of the Gannon boilers may not be used for the simple cycle project because no unit was being re-powered.  Upon further consideration, EPA Region 4 now interprets the amendment to mean that only “adjusted” decreases from Gannon Units that have been re-powered (or will be re-powered as part of a project) may be used in a netting analysis for a new project.  To clarify, EPA does not believe that “adjusted” decreases from the shutdown of Gannon Units 1 and 2 can be used in a netting analysis because these units are not part of any project to be re-powered.  However, based on the state PSD regulations, the Department believes that “adjusted” decreases for any Gannon Unit that has been permanently shutdown may be available for use in a netting analysis.
PSD Preconstruction Review for Best Available Control Technology (BACT)

To satisfy EPA Region 4’s concerns regarding the proposed project, the Department performed separate netting analyses for the following cases to determine which pollutants were subject to a BACT review.
· Simple Cycle Case:  This netting analysis compares the potential emissions from combined cycle Bayside Units 1 and 2 plus simple cycle Bayside Units 3A and 3B with “adjusted” past actual emissions (decreases) from Gannon Units 5 and 6.  Only the “adjusted” past actual emissions from Gannon Units 5 and 6 are considered because these are the only units that have been re-powered to date.
· Combined Cycle Case:  This netting analysis compares the potential emissions from combined cycle Bayside Units 1 through 4 with “adjusted” past actual emissions (decreases) from Gannon Units 3 - 6.  Only the “adjusted” past actual emissions from Gannon Units 3 - 6 are considered because these are the only units that have been re-powered or are part of a project to be re-powered.

For each case, potential annual emissions from the Bayside Units are based on permitted emissions rates at full load conditions and a compressor inlet temperature of 59° F.  Past actual emissions from the Gannon Units are based on the federal Acid Rain data (for nitrogen oxides, particulate matter, and sulfur dioxide) and state Annual Operating Report data (for carbon monoxide and volatile organic compounds).  Past actual emissions from the Gannon Units are then “adjusted” downward based on the provisions in the amended EPA-TECO Consent Decree.  For complete details of the netting analyses, see Attachments A and B at the end of this Technical Evaluation and Preliminary Determination.  As shown, the project triggers a BACT review for CO, PM/PM10, and VOC emissions for each case.

PSD Preconstruction Review for Air Quality Analysis
The Department also performed separate netting analyses for the simple cycle and combined cycle cases to determine which pollutants were subject to a PSD air quality modeling review.  These netting analyses differ with those for the PSD BACT review because the past actual emissions from the Gannon Units are not adjusted downward.  Instead, the full emissions decreases that will be realized are used for determining the air quality modeling requirements.  This more closely matches actual expected impacts to the environment and is consistent with the review for the original projects.  For complete details of this netting analysis, see Attachments A and B at the end of this Technical Evaluation and Preliminary Determination.  As shown, the project triggers a PSD air quality analysis only for CO and VOC emissions because the project will actually decrease particulate matter emissions by approximately 700 tons per year for the simple cycle case and 1000 tons per year for the combined cycle case.
Summary

Based on the Department’s review, the simple cycle and combined cycle scenarios both trigger BACT reviews for CO, PM/PM10, and VOC emissions and an air quality analyses for CO and VOC emissions.  Although different methodologies are used, the resulting conclusion is consistent with the applicant’s regarding the PSD preconstruction review requirements.  Although Units 3 and 4 were originally permitted for combined cycle operation, no construction has yet commenced on these units and the authority to construct expires on July 1, 2005.  Therefore, the Department will take this opportunity to re-validate the original BACT determinations made in January of 2002 for combined cycle Units 3 and 4.
3.  BACT Review for CO, PM/PM10, and VOC Emissions

Discussion

Gas turbines emit carbon monoxide (CO), particulate matter (PM/PM10), and volatile organic compounds (VOC) based on the types of fuels fired and the efficiency of the combustion process.  Particulate matter emissions are primarily caused by the ash content of the fuel.  For many combustion processes, CO/VOC emissions are inversely proportional to NOx emissions.  However, the dry low-NOx combustor design for General Electric’s Frame 7FA gas turbine has also successfully reduced CO/VOC emissions concurrently with NOx emissions.  This system produces high temperatures, adequate residence time, and sufficient turbulence which results in uniform combustion throughout the lean pre-mix system.  Such uniform combustion minimizes the “hot spots” that produce thermal NOx and the “cold spots” that result in CO/VOC emissions from incomplete combustion.  In addition, the dual fuel combustion system of the General Electric Model PG7241(FA) gas turbine provides similarly efficient combustion of distillate oil with low CO/VOC emissions.
Applicant’s Proposal for CO/VOC Emissions
For gas turbines, catalytic oxidation is generally recognized as the top add-on control option.  A catalytic oxidation system consists of a noble metal catalyst section incorporated into the gas turbine exhaust stream.  The catalyst promotes greater oxidation of CO (to carbon dioxide) and VOC (to carbon dioxide and water) at much lower temperatures (650°F to 1150°F) than would occur without a catalyst.  Control efficiencies are primarily a function of the gas residence time, catalyst activity, and uncontrolled emission levels.  Based on the expected uncontrolled emission levels, CO control efficiencies could approach 90%, but VOC control efficiencies would more likely be in the 30 - 50% range.

The applicant recognized a catalytic oxidation system as the top control for CO and VOC emissions, but identified the following additional adverse impacts.

Energy Impacts:  Installation of a catalytic oxidation system results in a pressure drop across the catalyst bed of approximately 1.1 inch of water column.  This pressure drop causes backpressure on the gas turbine and reduces the power output from the unit resulting in an energy penalty of approximately 0.26%.  The applicant estimates the lost power generation to be 5,261,256 kWh, which is equivalent to approximately $157,838 per year per gas turbine based on a power cost of $0.03/kWh.

Environmental Impacts:  The catalytic oxidation system would oxidize some of the fuel sulfur present in natural gas and distillate oil to sulfuric acid mist.  Due to the inherently low CO and VOC emissions from the Model PG7241(FA) gas turbine, the applicant contends that the addition of a catalytic oxidation system would result in negligible ambient air quality impacts.  The Bayside project is located in Hillsborough County, an area that is in attainment (or designated as “maintenance” or “unclassifiable”) for all criteria pollutants.

Economic Impacts:  The applicant estimates that the installation of a catalytic oxidation system would result in total capital investment of approximately $3,559,255 per gas turbine with a total annualized cost of approximately $744,092 per year per gas turbine.  Assuming 90% control efficiency, the catalytic oxidation system would remove an additional 132 tons of CO per year per gas turbine resulting in a cost effectiveness of approximately $5600 per ton of CO removed.  Assuming 50% control efficiency, the catalytic oxidation system would remove an additional 7.5 tons of VOC per year per gas turbine resulting in a separate cost effectiveness of more than $99,000 per ton of VOC removed.

The applicant primarily rejected the catalytic oxidation system as not cost effective for the project, but also noted the adverse energy and environmental impacts summarized above.  The applicant proposed the following CO and VOC emissions standards for the simple cycle gas turbines based on the efficient combustion design of the Model PG7241(FA) and good operating practices.

Requested CO Standards:
7.8 ppmvd corrected to 15% oxygen (33.0 lb/hour) for natural gas
30.3 ppmvd corrected to 15% oxygen (136.4 lb/hour) for distillate oil
Requested VOC Standards:
1.2 ppmvd corrected to 15% oxygen (3.0 lb/hour) for natural gas

3.0 ppmvd corrected to 15% oxygen (8.0 lb/hour) for distillate oil

Note that the mass emission rates are based on full load operation at a compressor inlet temperature of 59° F.
Department’s BACT Review for CO/VOC Emissions
Background
CO and VOC emissions from gas turbines are primarily the result of incomplete fuel combustion.  Most new gas turbines incorporate modern, high-temperature combustion designs that provide sufficient mixing and residence times to minimize emissions of CO and VOC.  The Department agrees that the top add-on control option is an oxidation catalyst.
In the past, oxidation catalysts have been required on less efficient units, particularly those that do not perform well at low load conditions.  Manufacturers have also been reluctant to guarantee the very low emissions that are within the actual capabilities of the units in operation.  This has lead to relatively high BACT determinations or the requirement to install an oxidation catalyst on a unit that actually emits low CO/VOC emissions.  The General Electric Model PG7241(FA) gas turbine exhibits low NOx emissions as well as low CO/VOC emissions down to approximately 45% of full load operation.
The Department’s most recent CO/VOC BACT determination for a similar gas turbine project is the application for Unit 5 at FPL’s Turkey Point Plant, which consists of four General Electric 7FA gas turbines operating as a four-on-one combined cycle unit.  The following bulleted items are taken from the Technical Evaluation and Preliminary Determination for the FPL Turkey Point project.

· General Electric 7FA units achieved CO emissions in the range of 0.3 to 1.6 ppmvd (new and clean) when firing natural gas at the City of Tallahassee’s Purdom Unit 8 and TECO’s Polk Power Station Unit 2 based on tests conducted between 50% and 100% of full load.  This level of performance has been corroborated by recent tests at numerous new projects throughout the state.  Notably, the emissions of the General Electric 7FA units without oxidation catalyst systems matched those of the ABB gas turbines at the ANP Blackstone Energy Company project in Massachusetts that were equipped with oxidation catalysts.
· Similarly, VOC emissions less than 1 ppm have consistently been measured at new General Electric 7FA units throughout the state.  Again, the results are roughly equal to those of the ABB gas turbines at the ANP Blackstone Energy Company project in Massachusetts that were equipped with oxidation catalysts.
· Based on the Department’s review, the following table shows CO and VOC emissions data for General Electric 7FA gas turbines collected when firing distillate oil at several existing facilities.

	Facility/Unit (% Load)
	CO, ppmvd @15% O2
	VOC, ppmvd @15% O2

	Martin Unit 8A (100%)
	0.6
	0.4

	Martin Unit 8B (100%)
	0.8
	0.4

	Purdom Unit 8 (~50%)
	1.2
	---

	Purdom Unit 8 (100%)
	1.3
	---

	TECO Polk Unit 3 (100%)
	0.6
	0.1

	JEA Kennedy KCT-7 (100%)
	2.1
	1.1

	Stanton A – Unit 25 (100%)
	1.0
	1.1

	Stanton A – Unit 26 (100%)
	1.0
	0.8

	Reliant Osceola Unit 1 (100%)
	0.04
	0.18

	Reliant Osceola Unit 2 (100%)
	0.02
	0.01

	Reliant Osceola Unit 3 (100%)
	0.54
	0.00

	Oleander Power Unit 1 (100%)
	1.8
	< 0.7

	Oleander Power Unit 2 (100%)
	1.1
	< 0.7

	Oleander Power Unit 3 (100%)
	3.8
	< 0.7

	Oleander Power Unit 4 (100%)
	2.7
	< 0.7


There are no appreciable differences in CO/VOC emissions for large gas turbines when they are operated on distillate oil versus natural gas.  This conclusion is noteworthy because wet injection for basic NOx control is practiced on all such units when firing distillate oil.
· CO and VOC emissions should be low because of the very high combustion temperatures, excess air, and turbulence characteristics of the General Electric 7FA gas turbine.  Performance guarantees are only now “catching up” with the actual field experience.
· General Electric recently published a report supporting the elimination of oxidation catalyst requirements for CO control on its 7FA units.  The report states, “GE is offering CO guarantees of 5 ppmvd for the GE PG7241FA DLN on a case-by-case basis following a detailed evaluation of the situation - thus validating its position that oxidation catalysts are not economically justified for CO emissions reduction for the GE PG7241FA DLN units while firing natural gas.”  {General Electric Technical Report No. 4213.  Davis, L.B. and Black, S.H.  GE Power Systems.  “Support for Elimination of Oxidation Catalyst Requirements for GE PG7242FA DLN Combustion Turbines.”  August 2001.}
· The following figure from General Electric’s report is consistent with the data collected by the Department and supports the Department’s analysis of this technical issue.
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· For the Turkey Point project, FPL obtained CO emissions guarantees of 4.1 and 8.0 ppmvd @ 15% oxygen when firing natural gas and distillate oil, respectively.  General Electric estimated the cost to further reduce CO emissions from the guaranteed rates at $8000 per ton.  These values represent the lowest guarantees yet without the need for an oxidation catalyst.  For the Turkey Point project, the Department’s BACT determination was set at 8.0 ppmvd @ 15% oxygen when firing either natural gas or distillate oil.
Bayside Unit 1 - Emissions Data
Natural gas is the exclusive fuel for Bayside Unit 1, which began commercial operation on March 16, 2003.  The Department reviewed the semiannual excess emissions reports from the second quarter through the fourth quarters of 2003 for the three gas turbines associated with this unit.  This represents more than 200 actual operating days.  Based on Continuous Emissions Monitoring System (CEMS) data, the reports indicate the following with regard to CO emissions from the Bayside Unit 1 gas turbines operating on natural gas.
· Excess CO emissions have only been reported during periods of startup, shutdown or malfunctions when the dry low NOx combustion system was not in full lean pre-mixed combustion mode.
· Very low CO emissions (< 2 ppmvd @ 15% oxygen) are achievable at low operating loads (~50%).

· For a properly tuned gas turbine, CO emissions when firing natural gas are typically less than 1 ppmvd @ 15% oxygen.
· All but five of the 24-hour CO emissions averages were less than 2 ppmvd @ 15% oxygen.  The highest 24-hour CO emissions average was 5.8 ppmvd @ 15% oxygen for Unit 1C during the second quarter of 2003.
Conclusion
General Electric now provides guaranteed CO emissions levels of 4.1 @ 15% oxygen when firing natural gas and 8.0 ppmvd @ 15% oxygen when firing distillate oil.  Stack test data for similar General Electric 7FA gas turbines shows that actual CO emissions when firing distillate oil are much less than 8 ppmvd @ 15% oxygen.  Actual CEMS operating data for Bayside Unit 1 indicates CO emissions when firing natural gas will be less than 2 ppmvd @ 15% oxygen.  At these actual operating levels, the addition of an oxidation catalyst would not be cost effective.
The CO BACT standard for existing Bayside Units 1 and 2 when firing natural gas is 9.0 ppmvd @ 15% oxygen (CEMS, 24-hour average).  The Department’s most recent CO BACT determinations for a General Electric Model PG7241FA gas turbine (FPL Turkey Point Project) is 8.0 ppmvd @ 15% oxygen based on a 24-hour average when firing either natural gas or distillate oil.  Based on the available information and the previous BACT determinations for Bayside Units 1 and 2, the Department makes the following draft BACT determinations.
CO BACT:

7.8 ppmvd corrected to 15% oxygen (33.0 lb/hour) for natural gas, new and clean stack test
9.0 ppmvd corrected to 15% oxygen (40.5 lb/hour) for distillate oil, new and clean stack test
9.0 ppmvd corrected to 15% oxygen based on a 24-hour CEMS average (gas or oil)
VOC BACT:
The efficient combustion of clean fuels represents the Best Available Control Technology (BACT) requirements for VOC emissions.  Compliance with carbon monoxide standards shall serve as a continuous indicator of efficient combustion to minimize VOC emissions.  No performance tests for VOC emissions are required.  {Note:  As indicated by the applicant and available test data, VOC emission levels are expected to be less than 1.2 ppmvd corrected to 15% oxygen when firing natural gas and 3.0 ppmvd corrected to 15% oxygen when firing distillate oil.}
The above determinations establish the draft BACT standards for simple cycle operation of Units 3A and 3B as well as revalidate the initial BACT determinations for combined cycle Bayside Units 3 and 4.  The CEMS-based standard provides a small margin above General Electric’s available guarantee of 8.0 ppmvd for distillate oil firing.  It also allows some consideration for previous determinations made for Bayside Units 1 and 2, which are identical units that are now in operation.  This should simplify the record keeping and compliance activities at the plant.  The continuous CO emissions monitors will verify the actual low emissions levels and the efficient combustion of the lean premix gas turbines.  The BACT determinations are valid for both simple cycle and combined cycle operations because they rely on the same technology, i.e., the efficient combustion design of the General Electric Model PG7241FA when firing clean fuels.
Applicant’s Proposal for PM/PM10 Emissions

The estimated uncontrolled particulate matter emission rates when firing pipeline-quality natural gas and distillate oil are 0.003 grains/dscf and 0.005 grains/dscf, respectively.  The applicant indicates that installing add on controls (baghouses, electrostatic precipitators, wet scrubber, etc.) for this level of emissions would result in excessive costs and is not appropriate for this application.  Therefore, the efficient combustion design and firing of clean fuels is requested as BACT for particulate matter emissions.  In addition, the testing of simple cycle gas turbines is difficult due to the large volumes of exhaust gas flow, very high temperatures (> 1000° F), and very low particulate matter emissions.  Therefore, the applicant requests a visible emissions work practice standard of 10% opacity (6-minute block average) as an indicator of efficient combustion.
Department’s BACT Review for PM/PM10 Emissions
Particulate matter emissions from gas turbines are primarily the result of the fuel type and incomplete fuel combustion.  Gas turbines require clean fuels to avoid damaging turbine blades and other components that are already exposed to very high temperatures and pressures.  These units also incorporate large inlet air filtration systems to prevent particulate matter in the ambient air from damaging the gas turbines.  The applicant proposes to fire pipeline natural gas as the primary fuel and distillate oil (≤ 0.05% sulfur by weight) as a restricted backup fuel.  Natural gas is an inherently clean fuel that contains no ash.  Distillate oil contains minimal amounts of ash and operation will be limited to no more than an equivalent of 700 full load hours of distillate oil per year.
General Electric typically lists particulate matter emissions of 9 lb/hour for gas firing and 17 lb/hour for distillate oil firing.  This is a very conservative estimate of the particulate matter that would be captured on a filter during an EPA Method 5 test.  Condensable particulate matter captured in the back half of the EPA Method 5 train could conceivably double these amounts.  Based on information provided by General Electric for the FPL Turkey Point Unit 5 project, total particulate matter emissions (filterable and condensable) averaged approximately 14 lb/hour when firing natural gas and approximately 24 lb/hour when firing distillate oil.  Ammonia injection for units with SCR systems can increase emissions of fine particulate matter due to the formation of ammonium sulfates.  Nevertheless, uncontrolled particulate matter emissions from these large frame gas turbines (< 0.012 lb/MMBtu, < 11.5 mg/dscm) are quite low in comparison with other combustion sources such as a new solid fuel-fired industrial boiler subject to NESHAP Subpart DDDDD (ESP or fabric filter ≤ 0.025 lb/MMBtu) or a new municipal waste combustor subject to NSPS Subpart Eb (ESP or fabric filter ≤ 24 mg/dscm).
The Department agrees that add on controls for particulate matter emissions would be cost prohibitive, impractical or both due to the large flow rates, low uncontrolled emission rates, and high exhaust temperatures associated with large frame gas turbines.  Particulate matter emissions will be minimized by the use of clean fuels and efficient combustion.  The specification of clean fuels constitutes a pollution prevention technique and is given favorable consideration for this project.  Therefore, the following conditions are established as the draft BACT determinations for particulate matter emissions.

PM BACT:
BACT is determined to be the efficient combustion of clean fuels meeting the following specifications:  pipeline-quality natural gas (≤ 2 grains of sulfur per 100 scf, 12-month rolling average) and distillate oil (≤ 0.05% sulfur by weight) restricted to an equivalent of 700 full load hours of operation.  In addition, visible emissions shall not exceed 10% opacity based on a 6-minute average.  
Compliance with carbon monoxide and visible emissions standards shall serve as continuous indicators of efficient combustion.  Compliance with the visible emissions standard shall be demonstrated by conducting initial and annual opacity observations in accordance with EPA Method 9.  No other performance tests for particulate matter are required.
The above BACT determinations are valid for both simple cycle and combined cycle operations because they rely on the same technology, i.e., the efficient combustion design of the General Electric Model PG7241FA when firing clean fuels.
Department’s Consideration of the Phased Projects
Issued in 2002, Permit No. PSD-FL-301A authorized construction of combined cycle Units 1 through 4 and recognized a phased construction schedule.  Construction of Bayside Unit 1 is complete and commercial operation began on March 16, 2003.  Construction of Bayside Unit 2 followed and commercial operation began on November 19, 2003.  However, construction of Bayside Units 3 and 4 has not yet begun and Permit No. PSD-FL-301A expires in July of 2005.
With this project, the applicant requests initial construction of Bayside Units 3A and 3B as simple cycle gas turbines.  These units will later be converted to combined cycle units and Unit 4 will be installed as a two-on-one combined cycle unit.  With the issuance of the revised permit, the Department revalidates the initial BACT determinations made for Bayside Units 3 and 4 as described above.
Rule 40 CFR 52.21(r)(2) states, “Approval to construct shall become invalid if construction is not commenced within 18 months after receipt of such approval, if construction is discontinued for a period of 18 months or more, or if construction is not completed within a reasonable time.  The Administrator may extend the 18-month period upon a satisfactory showing that an extension is justified.  This provision does not apply to the time period between construction of the approved phases of a phased construction project; each phase must commence construction within 18 months of the projected and approved commencement date.”  Due to the phased nature and specific details of this project, the revised permit will specify the following.
· Construction of Bayside Units 3A and 3B shall commence within 18 months after permit issuance.  Otherwise, authorization to construct shall become invalid.  

· Conversion of Units 3A and 3B to combined cycle operation shall be complete before this permit expires.  Otherwise, the Department will require revalidation of the BACT determinations and a new netting analysis for any requests to extend the permit.  {Note that the BACT determinations for CO, PM/PM10, and VOC are the same for simple cycle and combined cycle operation.}
· Construction of combined cycle Unit 4 shall be complete before this permit expires.  Otherwise, the Department will require revalidation of the BACT determinations and a new netting analysis for any requests to extend the permit.  {Note that some consideration is being given to the staggered construction schedule for the project.}
In addition, the permit expiration date will be set at December 31, 2007.  This ensures that permitted units will begin operation before emissions decreases from shutdown of the Gannon boilers fall out of the 5-year contemporaneous period used for the netting analyses.  Extensions to the permit will require a new netting analyses and BACT determinations.

4.  Other Standards and Restrictions
Nitrogen Oxides (NOx)

Simple Cycle Operation:  Based on the PSD netting analysis, NOx emissions from the project net out of PSD preconstruction review.  For the Model PG7241FA gas turbine, General Electric guarantees a NOx emission rate of 9 ppmvd @ 15% oxygen with dry low-NOx combustion control and 42 ppmvd @ 15% oxygen with wet injection.  The applicant proposes a NOx emissions standard of 10.5 ppmvd @ 15% oxygen when firing natural gas and 42 ppmvd @ 15% oxygen when firing distillate oil based on a 24-hour average as determined by CEMS.  Although not subject to a BACT determination, these emission levels are within the range of BACT determinations for simple cycle units over the last few years.  The Department will establish these rates as the NOx emissions standards in the permit.  The NSPS Subpart GG NOx standards for these gas turbines are 109.2 ppmvd @ 15% oxygen for firing natural gas and 102.0 ppmvd @ 15% oxygen for firing distillate oil.
Combined Cycle Operation:  The previously mentioned settlement agreements require re-powering with natural gas and compliance with a NOx emissions standard of 3.5 ppmvd @ 15% oxygen or less.  The current PSD permit also specifies a NOx standard of 3.5 ppmvd @ 15% oxygen (24-hour average) for combined cycle operation of Units 3 and 4.  The SCR system will be designed for the primary fuel of natural gas.  The original PSD permit (PSD-FL-301) for the re-powering project included restricted amounts of distillate oil.  It established “12 ppmvd corrected to 15% oxygen (24-hour average)” as the achievable NOx emissions standard for oil firing after control with the water injection and the SCR system (designed for natural gas).  This emissions level is determined to be an achievable NOx standard when firing oil with an SCR system designed for firing natural gas in the 7FA gas turbine.  The revised PSD permit will also specify these rates as the NOx emissions standards for combined cycle operation.
The permit requires the SCR system to be designed for an ammonia slip level of 5 ppmvd corrected to 15% oxygen for gas firing.  If annual testing shows higher ammonia slip levels, the permit requires the plant to take corrective actions to regain the original design specifications.  Only Units 3A and 3B may fire distillate oil.  Once converted to combined cycle operation, distillate oil may only be fired as an emergency backup fuel restricted to 700 full load equivalent hours or less.  When firing oil and operating an SCR system designed for natural gas, it is estimated that the maximum ammonia slip level would be 9 ppmvd @ 15% oxygen.  However, distillate oil can only be fired if natural gas is unavailable (i.e., ruptured gas pipeline, malfunctioning compressor station, etc.).  Due to the severely restricted operating scenario, no ammonia slip level will be established for distillate oil firing.  Annual testing will be required when firing the primary fuel of natural gas.
Sulfuric Acid Mist (SAM) and Sulfur Dioxide (SO2) Emissions

Based on the PSD netting analysis, SAM and SO2 emissions from the project are below the PSD significant emissions rates.  Emissions of sulfur dioxide (SO2) are generated from the fuel sulfur in natural gas and distillate oil.  Small amounts of SO2 may be converted to sulfuric acid mist (SAM).  However, natural gas and distillate oil contain little ash, sulfur, or other contaminants.  The applicant proposes the following fuel specifications for limiting SAM and SO2 emissions:  pipeline natural gas (≤ 2 grains of sulfur per 100 scf) and distillate oil (≤ 0.05% sulfur by weight) restricted to an equivalent of 700 full load hours of operation.  These fuel specifications effectively limit potential SAM and SO2 emissions and have been specified as BACT for similar gas turbine projects over the last few years for these pollutants.  The NSPS Subpart GG SO2 standard for these gas turbines is the firing of a fuel containing no more than 0.5% sulfur by weight.  The proposed fuel specifications will be specified as the standards for these pollutants and will apply during combined cycle and simple cycle operation.
Distillate Oil Firing

Units 3A and 3B will incorporate dual fuel combustors for the firing of distillate oil.  The applicant requested 700 full load equivalent hours per year of distillate oil firing for each simple cycle gas turbine.  This is equivalent to 9,722,300 gallons of distillate oil per year per gas turbine based on a maximum oil firing rate of 13,889 gph (2015 MMBtu/hour) per unit.  Simple cycle Units 3A and 3B will be restricted to this amount of distillate based on a 12-month rolling total.
The EPA-TECO Consent Decree only allows distillate oil firing in a re-powered Gannon Unit as an emergency backup fuel when natural gas is not available.  From discussions with EPA, example scenarios include a ruptured natural gas pipeline or the shutdown of a critical compressor station along the pipeline.  Based on the EPA-TECO Consent Decree and the applicant’s request, when converted to combined cycle operation, Units 3A and 3B may be fired with distillate oil if and only if:
(1) The unit cannot be fired with natural gas;

(2) The unit has not yet been fired with No. 2 fuel oil as a backup fuel for more than 875 full load equivalent hours in the calendar year in which Tampa Electric wishes to fire the unit with such oil;  {Note that these units remain subject to the oil firing limit of 9,722,300 gallons of distillate oil during any consecutive 12-month period (equivalent to 700 full load equivalent hours of operation).}
(3) The oil to be used in the unit has a sulfur content of less than 0.05 percent (by weight);

(4) Tampa Electric uses all emission control equipment for that unit when it is fired with such oil to the maximum extent possible; and

(5) Tampa Electric complies with all applicable permit conditions, including emission rates for firing with No. 2 fuel oil, as set forth in applicable preconstruction and operating permits.
When converted to combined cycle operation, SCR systems will be installed on Units 3A and3B.  As previously discussed, the revised PSD permit will include a NOx standard of “12 ppmvd corrected to 15% oxygen (24-hour average)” for distillate oil firing in combined cycle Units 3A and 3B after control with the water injection and an SCR system (designed for natural gas).  This will be the achievable NOx standard alluded to in paragraphs (4) and (5) of the above EPA restrictions on oil firing.  This NOx standard as well as the EPA restrictions on oil firing will be included in the draft permit for combined cycle operation of Units 3A and 3B when firing oil.
5.  Excess Emissions
The PSD permit was recently revised (PSD-FL-301B) to clarify the alternate standards and CEMS data exclusion requirements for combined cycle operation.  For Units 3 and 4, the same conditions will apply regarding opacity during startup/shutdown, requirements for low load operation, and CEMS data exclusion due to startup, shutdown, malfunction, DLN tuning, compressor blade drying, and over speed trip testing.  Units 3A and 3B during simple cycle operation will also be regulated by the Condition 17c(2), which states:
“Standard Startups, Shutdowns, and Malfunctions:  For each gas turbine, no more than four 1-hour CEMS emission averages shall be excluded from any 24-hour block compliance average due to standard startups, shutdowns, and malfunctions (total).”
6.  Air Quality Impact Analysis

The project triggers a PSD air quality modeling analysis for CO and VOC emissions.  With regard to VOC emissions, the applicant estimates that the simple cycle project will result in a net increase of 62 tons per year and the Department estimates the net increase to be 68 tons per year for the simple cycle project and 88 tons per year for the combined cycle project.  VOC emissions are regulated as a precursor to the pollutant ozone.  Table 212.400-3, F.A.C. defines a de minimis ambient impact level for each pollutant below which preconstruction monitoring is not required.  As stated in this table, “No de minimis air quality level is provided for ozone.  However, any net increase of 100 tons per year or more of volatile organic compounds subject to preconstruction review would be required to perform an ambient impact analysis, including the gathering of ambient air quality data.”  Because the estimated VOC emissions increase is less than the de minimis level of 100 tons per year, no preconstruction monitoring or ambient impact analysis is required for VOC emissions.
The applicant did perform an analysis for CO emissions using the refined ISCST3 model that conservatively included eleven gas turbines operating under nine separate scenarios including distillate oil.  The model predicted a maximum 1-hour CO emissions impact of 696.6 µg/m3 and a maximum 8-hour CO emissions impact of 224.8 µg/m3.  The predicted 8-hour maximum CO concentration is below the 8-hour de minimis ambient impact for CO emissions of 575 µg/m3 as listed in Table 212.400-3, F.A.C.  Therefore, no preconstruction monitoring is required for CO emissions.  In addition, the predicted maximum 1-hour and 8-hour CO emission impacts are below the PSD Class II significant impact levels of 2000 µg/m3 and 500 µg/m3, respectively.  Therefore, impacts from the project are not considered significant and no further modeling is required.
The Department requested the applicant to perform a modeling analysis for CO, NO2, PM10, and SO2 emissions from the re-powered plant for comparison with the state and federal ambient air quality standards (AAQS).  Again, the applicant used the refined ISCST3 model and conservatively included eleven gas turbines operating under nine separate scenarios.  The following table compares the predicted emissions impacts to the state and federal AAQS. 

Table 6A.  Comparison of Project Impacts to AAQS
	Pollutant
	Avg. Period

µg/m3
	Project

Impact
	Case

No.
	Year
	Florida
	Federal

	
	
	
	
	
	AAQS
	% of AAQS
	NAAQS
	% of NAAQS

	SO2
	HSH, 3-hour
	217.1
	1
	1996
	1300
	16.7
	1300
	16.7

	
	HSH, 24-hour
	56.4
	3
	1996
	260
	21.7
	365
	15.4

	
	Annual
	2.51
	3
	1996
	60
	4.2
	80
	3.1

	NO2
	Annual
	5.14
	3
	1996
	100
	5.1
	100
	5.1

	PM10
	HSH, 24-hour
	52.6
	12
	1995
	150
	35.1
	150
	35.1

	
	Annual
	3.58
	12
	1996
	50
	7.2
	50
	7.2

	CO
	HSH, 1-hour
	696.6
	9
	1995
	40,000
	1.7
	40,000
	1.7

	
	HSH, 8-hour
	224.8
	9
	1992
	10,000
	2.2
	10,000
	2.2


As shown in the above table, predicted emission impacts are well below the state and federal ambient air quality standards.  For complete details regarding the modeling analysis, please refer to the application.
Analysis of Additional Impacts from Growth on Soils, Vegetation, and Wildlife
Impact on Soils, Vegetation, and Wildlife

The following is an excerpt from the application regarding the additional impacts analysis.

“The project is located in an industrial area that has not experienced significant general growth since August 7, 1977.  The air quality impacts of any major industrial project in the area of the Bayside Power Station would have been subject to a detailed regulatory agency assessment under the PSD permitting program.
Impacts associated with construction of the proposed project will be minor.  While not readily quantifiable, the temporary increase in vehicular miles traveled in the area would be insignificant, as would any temporary increase in vehicular emissions.

Bayside Unit 3 is being constructed to meet general electric power demands and, therefore, no significant secondary growth effects due to operation of the simple cycle unit are anticipated.  When operational, Unit 3 is projected to generate less than five new jobs; this number of new personnel will not significantly affect growth in the area.  The increase in natural gas and distillate oil demand due to operation of the simple cycle units will have no major impact on local markets.  No significant air quality impacts due to associated industrial/commercial growth are expected.”

Very low emissions are expected from the simple cycle gas turbines in comparison with conventional power plants generating equivalent amounts of electricity.  The “re-powering project” for combined cycle Bayside Units 1 through 4 will result in decreases of more than 20,000 tons per year of NOx and more than 50,000 tons per year of SO2.  Emissions of acid rain and ozone precursors will be very low.  The predicted maximum ground-level carbon monoxide concentrations from the proposed project will be considerably less than the respective significant impact levels.  In addition, the predicted concentrations of CO, NO2, PM/PM10, and SO2 are well below the state and federal AAQS.  Because the AAQS are designed to protect both the public health and welfare, it is reasonable to assume the impacts on soils, vegetation, and wildlife will be minimal or insignificant.  There will be little growth associated with this project because it involves a relatively small footprint on an existing plant site.
7.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the Draft Permit.  This determination is based on a technical review of the complete PSD application, reasonable assurances provided by the applicant, the draft determinations of Best Available Control Technology (BACT), review of the air quality impact analysis, and the conditions specified in the draft permit.  Jeff Koerner is the project engineer responsible for reviewing the application, recommending the BACT determinations, and drafting the permit.  Deborah Nelson is the staff meteorologist responsible for reviewing the ambient air quality analysis provided by the applicant.  Additional details regarding this review may be obtained by contacting the project engineer at 850/488-0114 or the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.







