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1.
General Project Information

· Facility Description and Location
Facility Description.  The facility is an electricity utility, which is categorized under Standard Industrial Classification Code SIC No. 4911.
Tampa Electric Company’s Big Bend Station (Big Bend) is a nominal 2,028 megawatt (MW) electric generation facility.  This facility consists of the following emissions units and operations:  four steam boilers (Units Nos. 1 - 4); four steam turbines; three simple-cycle combustion turbines (SCCT Nos. 1, 2, and 3); solid fuels, fly ash, limestone, gypsum, slag, and bottom ash storage and handling facilities, and fuel oil storage tanks.  Units Nos. 1, 2, 3 and 4 have nominal maximum heat inputs of 4037, 3996, 4115 and 4330 million British thermal units per hour (MMBTU/hr), respectively.  Units Nos. 1 through 4 are fired with coal and with petroleum coke (petcoke) in a mixture with coal up to 20.0% petcoke/80.0% coal (by weight), or a coal blended with coal residual generated from the Polk Power Station, or a coal/petcoke blend further blended with coal residual generated from the Polk Power Station.  The combustion turbines are fired with No. 2 distillate fuel oil.  In addition, there are unregulated emissions units, insignificant emissions units and/or activities and a ship surface coating operation.
Solid fuel is unloaded from ship/barge into the solid fuel yard, the blending bins or directly to the tripper room via belt conveyors.  Solid fuel from the piles is loaded onto belt conveyors using a rail mounted or mobile reclaimer.  The solid fuel is then belt conveyed to the blending bins, which consists of six storage bins, where the solid fuel may be blended for use at the plant or transloaded into trucks for shipment off site.  Particulate matter (PM) emissions from the conveyors in the blending bins are controlled by 4 rotoclones, one at the conveyor drop and one for every 2 bins.  Blending bins can either feed the transloader, or solid fuel can be conveyed, via 2 parallel belts (T1 and T2) to 2 crushers (each belt has a crusher) or diverted directly to the tripper room.  PM emissions from the 2 crushers and transfer tower are controlled by 2 rotoclones.  From the tripper room, 2 trippers bunker the solid fuels into 4 solid fuel bunkers.  Each unit has its own respective bunker.  From the bunkers, the solid fuel is gravity fed into 14 mills and then fed into the boilers.  There are 3 ball mills, each for Unit Nos. 1 - 3, and 5 bowl mills for Unit No. 4.  From the mills, the solid fuel is pneumatically fed into classifiers, two for each mill on Units Nos. 1-3 and one for each mill on Unit No. 4 for a total of 23 classifiers, and then into the respective boiler.  PM emissions from Units Nos. 1- 4 are controlled by individual Electrostatic Precipitators (ESP).  Units Nos. 1 - 4 sulfur dioxide (SO2) emissions are controlled by flue gas desulfurization (FGD) scrubber systems.  When Units Nos. 1 - 3 burn petcoke, the exhaust gases, following particulate matter removal by the units’ ESP, will be routed to the inlet of the flue gas desulfurization (FGD) system scrubber.  In the integrated mode, Unit No. 3 will meet the same sulfur dioxide emissions limitations as Unit No. 4.  The FGD scrubber will continue to treat the exhaust gas from Unit No. 4.  The FGD scrubber outlet stream, consisting of the combined Unit No. 3 and Unit No. 4 treated exhaust, will then be split and discharged through stacks CS002 and CS003 (authorized in project No. 0570039-031-AC).
Fly ash from Units Nos. 1 and 2 is vented into Fly Ash Silo No. 1 which is controlled by a baghouse.  Fly ash from Unit No. 3 is vented into Fly Ash Silo No. 2, which can also receive fly ash from Units Nos. 1 and 2.  Fly ash from Unit No. 4 is vented into Fly Ash Silo No. 3.  The fly ash from each silo is then loaded into trucks and transported off site, while the bottom ash from Unit No. 4 is conveyed across Big Bend Road south of Big Bend to a settling pond.  Each fly ash silo is controlled by a baghouse.
The byproduct gypsum is conveyed to the east side of the plant for dewatering and transporting off site.  Limestone is unloaded to an underground hopper conveyor belt system to the limestone storage building on the east side of the by-product gypsum area.  From the storage building, limestone is belt conveyed into 3 storage silos and then gravity fed into the mill room.  Three rotary mills grind the limestone and mix it with water to form a slurry that is stored in 3 storage tanks for use in the FGD.  The slurry is then pumped to the 4 reaction tanks of Units 1- 4 scrubbers that are located directly south of and adjacent to the absorption towers of the FGD scrubber.  Gypsum is sold and transported offsite and can be stored south of Big Bend Road prior to offsite removal.
There are 3 existing combustion turbines (CT) manufactured by Westinghouse.  They all fire No. 2 fuel oil.  CT No. 1 is near the plant and CT Nos. 2 and 3 are on the northern side of the property.  There is a large No. 2 fuel oil storage tank near CT Nos. 2 and 3 and a small day tank near CT No. 1.
This facility is classified as a Major Source of Air Pollution or Title V Source because emissions at least one regulated air pollutant, such as PM, PM with an aerodynamic diameter equal to or less than 10 microns (PM10), SO2, nitrogen oxides (NOx), carbon monoxide (CO) or volatile organic compounds (VOC), exceeds 100 tons per year (TPY) pursuant to Rule 62-210.200(Definitions), Florida Administrative Code (F.A.C.).  This facility is within an industry included in the list of the 28 Major Facility Categories per Rule 62-210.200(Definitions-Major Source of Air Pollution), F.A.C.  The Big Bend facility is in an area that is in attainment (or designated as unclassifiable or maintenance) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).
Applicant Name and Address:

Tampa Electric Company
P.O. Box 111
Tampa, Florida 33601-0111
Authorized Representative: Paul L. Carpinone, Director, Environmental Health and Safety
Facility Location.  As shown below, the Big Bend facility is located in Hillsborough County at 13031 Wyandotte Road, Apollo Beach, Florida 33572.  The UTM Coordinates are Zone 17, 361.78 km East and 3075.10 km North, and the map coordinates are Latitude 27o 47’ 36” and Longitude 82o 24’ 11”.
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	Tampa, Florida
	
	13031 WYANDOTTE ROAD, APOLLO BEACH

	City Location of the Facility
	
	Facility Location


The following is a picture of the existing Big Bend facility.

[image: image4.jpg]



	Tampa Electric company
Big Bend Station


· Facility Regulatory Categories
Title III:  The existing facility is a major source of hazardous air pollutants (HAP).

Title IV:  The existing facility has units subject to the acid rain provisions of the Clean Air Act.

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

Prevention of Significant Deterioration (PSD):  The existing facility is a PSD-major source of air pollution in accordance with Rule 62-210.200(Definitions-Major Source of Air Pollution), F.A.C.
New Source Performance Standards (NSPS):  SCCT 4A and 4B (Emissions Units 041 and 042, respectively) are subject to 40 Code of Federal Regulations Part 60 (40 CFR 60), Subpart KKKK (Standards of Performance for Stationary Combustion Turbines for which Construction is Commenced after February 18, 2005).

National Emission Standards for Hazardous Air Pollutants (NESHAP):  SCCT 4A and 4B are not subject to 40 CFR 63, Subpart YYYY (NESHAP for Stationary Combustion Gas Turbines) because the effectiveness of the regulations were stayed by the U.S. Environmental Protection Agency (EPA) on August 18, 2004, for diffusion flame gas-fired turbines – the type of turbines proposed for this project – and the proposed project is not a major emitter of HAP.

NESHAP:  The new emergency stationary reciprocating internal combustion engine (RICE) (Emissions Unit 043) is not subject to 40 CFR 63, Subpart ZZZZ [NESHAP for Stationary RICE] with a site-rating of more than 500 brake horsepower that commences construction after December 1, 2002, because the emergency RICE is not a major emitter of HAP.
· Project Description

The proposed project is to construct and operate two simple cycle combustion turbines (SCCT 4A and SCCT 4B) with one associated electrical generator, and one black start emergency diesel engine-generator set at the existing Big Bend facility.  The project will be comprised of two SCCT coupled to a common generator having a nominal gross generation capacity of 62 MW.  The emissions units will fire pipeline-quality natural gas (NG) and ultra low sulfur diesel fuel (ULSD).
	ARMS ID
	Proposed Emissions Unit Description

	041
	SCCT 4A with a common electric generator that it shares with SCCT 4B

	042
	SCCT 4B with a common electric generator that it shares with SCCT 4A


This project will also authorize the construction of the following emission unit that will be exempt from construction permitting requirements, but certain new source performance standards may still apply.  This emissions unit will be included in the Title V Air Operating Permit.
	ARMS ID
	Proposed Emissions Unit Description

	043
	One Caterpillar emergency RICE firing only ULSD entitled to a categorical exemption at Rule 62-210.300(3)(a)35.d., F.A.C.


The basis for exemption from construction permitting requirements is as follows:


The emergency RICE will combust no more than 32,000 gallons per year of ULSD; therefore it is categorically exempt in accordance with Rule 62-210.300(3)(a)35.d., F.A.C.  In addition, it is only subject to initial notification requirements under 40 CFR 63, Subpart ZZZZ.

For the new SCCT 4A and SCCT 4B, the applicant proposes to fire NG and, as a backup fuel, have the capability to fire ULSD while operating in the simple cycle mode.  SCCT 4A and SCCT 4B will operate in peaking service for no more than 3,500 hours per year (hrs/yr) each, including no more than 500 hrs/yr each of ULSD firing.  Any hour used to fire ULSD fuel will decrease an hour that could have been used to fire natural gas.  Excluding emergency conditions, the diesel engine-generator set will only be operated for approximately 2 hours per week (100 hr/yr) for routine testing and maintenance purposes and will fire only ULSD.

Project Details.  One PWPS FT8-3® SwiftPac® aeroderivative CT-generator (SwiftPac) set is intended to be installed at the existing Big Bend Station.  The SwiftPac set consists of two SCCT (SCCT 4A and SCCT 4B) coupled to one common generator.  Each SCCT is expected to have an approximate maximum heat input of 342.7 MMBtu/hr based upon NG firing or 302.7 MMBtu when firing ULSD [higher heating value (HHV) of the fuel, 100% load with evaporative cooling, 59o F ambient temperature, and 52o F compressor inlet air temperature].  The image below represents the approximate appearance of such a unit, with the table indication of advertised specifications.
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	Performance Specifications:  Firing NG with Water Injection
	Also available with DLN and/or inlet fogging.  The SwiftPac consists of three primary units: the gas turbine unit, the generator unit, and the electric/control unit.  The SwiftPac CT and generator units consist of two opposed gas turbines directly connected through a diaphragm coupled to a single double-ended electric generator.

	Output (kilowatts (kW)):  61,196
Heat rate (BTU/kW-hr):  9,266
Efficiency (%):  37
Exhaust flow (lb/sec):  402
Exhaust temp (°F):  895
NOx emissions (ppmvd @ 15%O2):  25
	


· Processing Schedule

	August 21, 2008
	Received permit application

	September 19, 2008
	Request for Additional Information (RAI) letter issued

	September 24, 2008
	Received response to RAI letter; application deemed complete


2.
Applicable Regulations

· State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes.  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code.  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Ambient Air Quality Requirements and Federal Regulations Adopted by Reference

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

	62-212
	PSD Review

	62-213
	Title V Air Operation Permits for Major Sources of Air Pollution

	62-297
	Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures


· Federal Regulations

This project is also subject to the applicable federal provisions regarding air quality as established by the U.S. Environmental Protection Agency (EPA) in the following sections of the Code of Federal Regulations.

	40 CFR
	Description

	Part 60
Part 63
	Subpart A - General Provisions for NSPS Sources

NSPS Subpart KKKK – Standards of Performance for Stationary Combustion Turbines
NESHAP Subpart ZZZZ – National Emission Standards for Hazardous Air Pollutants for Stationary RICE


· General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s 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 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.  Pursuant to Rule 62-210.200(Definitions-Major Source of Air Pollution), F.A.C., a facility is considered “major” with respect to PSD if it emits or has the potential to emit (PTE):

· 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; or

· 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the significant emissions rate and defined in Rule 62-210.200(Definitions-Significant Emissions Rate), 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.
For the pollutants of interest in this assessment, significant emissions increase is defined in Rule 62-210.200(Definitions-Significant Emissions Rate), F.A.C., as follows:

Significant Emissions Rate:  With respect to any emissions increase or any net emissions increase, or the potential of a facility to emit any of the following pollutants, significant emissions rate means a rate of pollutant emissions that would equal or exceed:
a. CO: 100 tons per year (TPY);

b. NOx: 40 TPY;

c. SO2: 40 TPY;
d. VOC: 40 TPY;
e. PM:

(i)
25 TPY of PM emissions;

(ii)
15 TPY of PM10 emissions.

· PSD Applicability for the Project

The contemporaneous creditable emissions changes are given in the following table.
	Pollutant


	Annual Emissions
for 2 CT

(TPY) 1
	Annual Emissions

for Emergency Generator
(TPY)
	Contemporaneous Emissions Decreases from 3 CT Shutdowns 3
(TPY)
	Net Change in Emissions 4
(TPY)
	PSD
Threshold
(TPY)
	PSD
Applies?

	NOx
	121.7
	0.8
	-545.2
	-422.7
	40
	No

	CO
	16.5
	0.034
	Not Needed (NN) 5
	16.5
	100
	No

	SO2
	6.6
	0.00061
	NN
	6.6
	40
	No

	PM 2
	11.3
	0.0035
	NN
	11.3
	25
	No

	PM10
	11.3
	0.0035
	NN
	11.3
	15
	No

	VOC
	4.7
	0.0044
	NN
	4.7
	40
	No

	Lead (Pb)
	0.0006
	negligible
	NN
	0.00062
	0.6
	No

	Sulfuric Acid Mist (SAM)
	0.8
	negligible
	NN
	0.8
	7
	No


Notes:
(1)
Based on operation at 3,500 hr/yr/SCCT while firing only NG, or 3,000 hr/yr/SCCT while firing NG


and 500 hr/yr/SCCT while firing ULSD at the highest emission rate in the simple cycle mode.


Emissions are highest for CO, VOC, SO2 and H2SO4 when firing only NG and for NOx, PM, PM10 and


Pb when firing both fuels.

(2)
All PM (filterable and condensible) is considered to be PM10 when firing both fuels.

(3)
Credible emission decreases based on the shutdown of the existing CT Nos. 1, 2 and 3.


(4)
Emission rates for CO, SO2, PM, PM10, VOC, Pb and SAM represent PTE for the SCCT project


without consideration of netting.


(5)
Contemporaneous emissions decrease not needed because the PTE for the pollutant for the proposed


new construction does not exceed the significant emissions rate.

In summary, no pollutant exceeds the PSD significant emission rate, partly because of the contemporaneous emissions acquired from the committed shutdown of the existing simple cycle CT Nos. 1, 2 and 3, which will occur upon achieving commercial operation of the proposed new SCCT 4A and 4B.  Pursuant to the definitions at 40 CFR 72.2, commercial operation means “to have begun to generate electricity for sale, including the sale of test generation”.  Therefore, a PSD preconstruction new source review and BACT determination are not required and the project is considered to be a minor modification to a major facility.

3.
Emissions Standards

· Brief Discussion of Emissions
Simple Cycle Combustion Turbines (SCCT).  The applicant proposes that each CT will fire NG and ULSD and operate in the simple cycle mode.  The pollutants regulated under the NSPS at 40 CFR 60, Subpart KKKK, are NOx and SO2.  Other pollutant limits and restriction on hours of operation requested by the applicant for purposes of escaping PSD new source review requirements, including BACT determinations, will become State Implementation Plan (SIP) limits in the permit.  Even though two SCCT are connected to a single generator, each SCCT must demonstrate compliance with the emission limits.  Water injection will be used to minimize NOx emissions and an oxidation catalyst will be used to minimize CO and VOC emissions.  The firing of NG and ULSD will be used to minimize visible emissions (VE) and emissions of PM/PM10, and SO2 and SAM.
NOx:  When firing NG, the applicant requested the NSPS limit of 25 parts per million volume dry (ppmvd) @ 15% oxygen, 4-hour rolling average, and SIP limits of 32.0 pounds per hour (lb/hr) and 56.0 tons per year (TPY).  When firing ULSD, the applicant proposed a SIP limit of 42 ppmvd @ 15% oxygen, 4-hour rolling average, which is more stringent than the NSPS limit of 74 ppmvd @ 15% oxygen for firing fuel oil (compliance with the SIP limit ensures compliance with the NSPS limit); and SIP limits of 51.3 lb/hr and 12.8 TPY.  When firing both NG and ULSD, the NSPS requires compliance with the limit of NG, if the total heat input contribution of the fuels being fired is equal to or greater than 50% from NG, or ULSD, if the total heat input contribution of the fuels being fired is more than 50% from ULSD; therefore, the limits are either 25 ppmvd @ 15% oxygen, for NG, or 42 ppmvd @ 15% oxygen, for ULSD, 4-hour rolling average.  These proposed emission limits will become the permit limits.  Continuous compliance will be demonstrated by using a carbon dioxide (CO2) diluent monitor and a continuous emissions monitoring system (CEMS) on each SCCT.  The CEMS will also be used to comply with the Acid Rain Program provision of 40 CFR 75 for NOx.
CO:  When firing NG, the applicant proposed SIP limits of 21 ppmvd @ 15% oxygen, 3-hour rolling average, 9.1 lb/hr and 8.3 TPY.  When firing ULSD, the applicant proposed SIP limits of 5.1 ppmvd @ 15% oxygen, 3-hour rolling average, 2.1 lb/hr and 0.4 TPY.  These proposed emission limits will become the permit limits.  Continuous compliance will be demonstrated by using a carbon dioxide (CO2) diluent monitor and a CEMS on each SCCT.  In addition, CO will be used as a surrogate for VOC emissions.
VOC/HAP:  The applicant indicated that the NESHAP, Subpart YYYY for a CT does not apply since the effectiveness of the regulations was stayed by the EPA on August 18, 2004, for diffusion flame gas-fired turbines – the type of turbine proposed for this project.  In addition, the proposed project is also not subject to any NESHAP since the total potential HAP emissions are only 0.62 TPY.  The projected potential VOC emissions are 5.1 lb/hr (2.4 TPY) for firing NG and 3.0 lb/hr (0.3 TPY) for firing ULSD.  The oxidation catalyst has a projected control efficiency for VOC emissions of 50%.  Because the projected emissions are very low, there will be no emissions limit imposed for VOC in the permit and CO will be used as an indicator of good combustion and a surrogate for VOC.
PM/PM10 and VE:  Currently, there are no post-combustion PM/PM10 control technologies being used on combustion turbines firing NG and ULSD.  The applicant recommended that the combustion of clean fuels, specifically NG and ULSD, provides the best means of PM/PM10 control and proposed a visible emissions limit of 10% opacity for a demonstration of good combustion and as a surrogate for PM/PM10 emissions.  The VE standard will be imposed in the permit and be used as a surrogate for PM/PM10 emissions.
SO2/SAM: The applicant indicates that fuel quality is the only technically feasible method of controlling SO2 and SAM emissions.  The applicant proposes to fire NG (2 gr/100 scf) and ULSD (0.0015% sulfur content, by weight) and show compliance by demonstrating that the potential sulfur emissions of the fuel fired in the turbine shall not exceed the NSPS limit of 0.060 lb SO2/MMBtu heat input, 3-hour rolling average.  If the applicant elects to comply with the NSPS limit based on gross output, then the standard is 0.90 lb/MWh/SCCT gross output.  The applicant will monitor SO2 emissions per 40 CFR 75, Appendix D procedures using fuel sulfur content and fuel flow rates.
Emergency RICE-Generator Set.  The applicant proposed to install one emergency RICE-generator set.  Excluding emergency conditions, the RICE-generator set will only be operated for approximately 2 hours per week (100 hr/yr) each for routine testing and maintenance purposes and will fire only ULSD.  Under this scenario, the projected collective total ULSD usage is 5,720 gallons per year (gal/yr) and entitles it to a categorical exemption at Rule 62-210.300(3)(a)35.d., F.A.C., One or More Emergency Generators Located Within a Single Facility, because it will burn only one fuel type and fire no more than 32,000 gal/yr.
4.
Air quality analysis
· Air Quality Analysis

Because the proposed project is not subject to preconstruction review requirements, an air quality analysis is not required.

5.
Conclusion

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 application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Bruce Mitchell is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.








