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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location[bookmark: _Ref523924720]Figure 1.  Location of Manatee County

[image: ][image: Map of Florida highlighting Manatee County]Manatee Plant is an existing electric utility, which is categorized under Standard Industrial Classification Code No. 4911.  The existing Manatee Plant is in Manatee County at 19050 State Road 62 in Parrish, Florida.  The UTM coordinates of the existing facility are Zone 17, 367.15 kilometers (km) East, and 3054.23 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).  Figure 1 shows the location of Manatee County, Figure 2 shows the location of the facility and Figure 3 shows a satellite view of the facility.[bookmark: _Ref523924729]Figure 2.  Location of Manatee Plant

This nominal 2,899.6-megawatt (MW) facility consists of two fossil fuel steam generators, a “4-on-1” gas-fired combined cycle combustion turbine (CCCT) unit and associated support equipment.
Fossil Fuel Steam Generators, Unit 1 and Unit 2:  Each unit is a Foster-Wheeler Steam Generator rated at 800 MW (900 MW gross capacity) output.  These units burn a variable combination of natural gas, No. 6 fuel oil, No. 2 fuel oil, propane, and used oil from Florida Power and Light Company (FPL) operations, discharging pollutants through a stack 499 feet (ft) above ground level.  Each unit is equipped with a flue gas recirculation system and staged combustion and also operates a Westinghouse tandem compound, reheat-type extraction turbine.  The project authorized by Permit No. 0810010-016-AC was to construct two electrostatic precipitators (ESP) on Units 1 and 2.  The existing cyclones used to control PM/PM10 emissions from the units were removed and replaced by the ESP equipment.  In addition, to handle the additional fly ash collected by the ESP, a fly ash handling, storage and shipment system including two storage silos was installed.  
Combined Cycle Gas Turbine, Unit 3 (EU Nos. 005–008):  These units consist of four (“4-on-1”) nominal 207.4 MW General Electric Model PG7241(FA) gas-fired combustion turbine (CT)-electrical generator sets with evaporative inlet cooling systems, an automated gas turbine control system, an inlet air filtration system, four 495 million British thermal units per hour (MMBtu/hr) supplementary-fired heat recovery steam generators (HRSGs) with selective catalytic reduction (SCR) reactors, a single nominal 470 MW steam-electrical generator that serves all four gas turbine/HRSG systems, four 120-ft exhaust stacks and associated support equipment.  The total generating capacity of the “4-on-1” combined cycle system Unit 3 is 1,299.6 MW.
[bookmark: _Hlk523925254]Ancillary equipment includes 4 diesel-fired and 2 propane-fired emergency engine-electrical generators and 1 diesel-fired emergency engine-fire pump.  
1.4. [image: ]Facility Regulatory Categories[bookmark: _Ref523924735]Figure 3.  Satellite View of Manatee Plant

· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility does operate units subject to the NSPS of 40 CFR 60.  
· The facility does operate units subject to the NESHAP of 40 CFR 63.
1.5. Project Description
{The application and all other associated files for this project can be found at the following link to application files by clicking the “Public Oculus Login” button.}
Permit No. 0810010-024-AC authorized the following upgrades to the CTs that make up Unit 3 (EU Nos. 005, 006, 007 and 008):  Addition of 7FA.05 compressor components, Dry Low NOX (DLN) 2.6+ combustors, Advanced Gas Path (AGP) Performance Tech Package and 3SAR turbine rotors.  This project has been completed but the DLN 2.6+ combustor system needs to be tuned to meet the manufacturer’s performance (i.e., heat rate and capacity) guarantees for the 4-on-1 combined cycle unit.  This project authorizes combustor tuning to meet manufacturer heat rate guarantees and to allow the CTs to operate in an “Enhanced Hot Day (EHD)” mode.  EHD upgrades allow each CT to operate in peaking modes when the ambient temperature is above 90 degrees Fahrenheit (°F).  This project also authorizes a heat input increase to each CT to account for the variability of heat input rates between each CT while operating at full load.
The following existing emissions units (EU) will be affected by this project.
	EU No.
	Description

	005
	Unit No. 3A Gas Turbine (nominal 207.4 MW) with Heat Recovery Steam Generator

	006
	Unit No. 3B Gas Turbine (nominal 207.4 MW) with Heat Recovery Steam Generator

	007
	Unit No. 3C Gas Turbine (nominal 207.4 MW) with Heat Recovery Steam Generator

	008
	Unit No. 3D Gas Turbine (nominal 207.4 MW) with Heat Recovery Steam Generator 


1.6. Processing Schedule
August 27, 2018	Department received the application for an air pollution construction permit.
2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source 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 following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); PM2.5; volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  SERs for pollutants common to power plants such as the FPL martin Plant are given in Table 1.  
[bookmark: _Ref367970333]TABLE 1 – LIST OF SIGNIFICANT EMISSIONS RATES. a
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) b
	40

	PM2.5 (NOX)
	40
	PM2.5 (SO2)
	40

	Ozone (NOX) b
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHGs
	75,000 (CO2e) c

	1. Excluding fluoride and pollutants specific to the Pulp and Paper industry, MWCs, MSW landfills.
2. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
3. “CO2e” means carbon dioxide equivalents and refers to greenhouse gas (GHG) emissions.  The calculation of GHG emissions is defined in 40 CFR 98, Subpart A, Table A-1.


In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (μg/m3), 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project 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.
2.2. PSD Applicability for Project
As provided in the application, the Table 2 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref528836158]TABLE 2.  SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS
	Pollutant
	Annual Emissions, Tons/Year
	Subject to PSD?

	
	Baseline Actual a.
	Projected Actual b.
	Increase c.
	SER/PSD Threshold
	

	CO
	82.57
	149.64
	67.07
	100
	No

	NOX
	246.74
	238.70
	-8.04
	40
	No

	PM
	0.15
	0.15
	0.00
	25
	No

	PM10
	0.15
	0.15
	0.00
	15
	No

	PM2.5
	0.15
	0.15
	0.00
	10
	No

	SO2
	14.13
	13.83
	-0.30
	40
	No

	VOC
	20.45
	20.10
	-0.35
	40
	No

	SAM
	2.16
	2.12
	-0.046
	7
	No

	Greenhouse Gases (GHGs)

	CO2
	2,779,124.45
	2,705,773.52
	-73,351
	N/A
	N/A

	N2O
	1,532.94
	1,495.55
	-37.4
	
	

	CH4
	1,286.03
	1,254.66
	-31.4
	
	

	Total GHG (CO2e)
	2,781,943
	2,708,524
	-73,420
	75,000
	No

	a. Baseline actual emissions (BAE) were calculated based on the following highest consecutive 2-year average:  2012-2013 for CO, SO2, VOC, SAM, N2O and CH4; and 2014-2015 for NOX, PM, PM10, PM2.5 and CO2.
b. Projected actual emissions (PAE) for all pollutants except CO2 were based on a heat input rate of 45,431,512 MMBtu and the following:  Site-specific data of 0.0105 lb/MMBtu for NOX; 0.0066 lb/MMBtu for CO; 0.00061 lb/MMBtu for SO2; 0.000883 lb/MMBtu for VOC; 0.00001 lb/MMBtu for PM, PM10 and PM2.5; 0.0001 lb/MMBtu for SAM; 0.0657 lb/MMBtu for N2O (CO2e); and 0.0551 lb/MMBtu for CH4.  All emission factors were calculated using annual heat input and emissions data for the 2011-2015 calendar years and a t-test with a 90% confidence interval.  PAE for CO2 was based on an emission factor of 118.9 lb/MMBtu obtained from lb/MMBtu emissions rates recorded by a CEMS that meets the requirements of 40 CFR 75 and data from 40 CFR 75. 
c. The increase in emissions from the project is the difference between the PAE and the BAE.


As shown in the above Table 2, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
3.1. Brief Discussion of Emissions
Emissions from this project come from natural gas combustion in the CCCTs.  PM, PM10, PM2.5, SO2, VOC and SAM are directly formed from fuel combustion.  The EHD improvements, which allows the use of peaking mode at ambient temperatures above 90 °F, and the heat input increase authorized by this permit can potentially increase annual emissions from each CT if the operating hours of the CCCTs equal or exceed historical hours of operation.  Natural gas combustion yields large amounts of NOX and CO, which are thermally formed pollutants.  DLN 2.6+ combustors on each CT are tuned to burn fuel in an oxygen lean environment, which lowers NOX emissions at the expense of raising CO emissions.  However, the high combustion temperature controls CO and VOC emissions via thermal oxidation.  NOX emissions are further controlled with SCR reactors while operating in combined cycle mode.  Natural gas is a low-sulfur fuel, which minimizes SO2, SAM and particulate matter emissions.
[image: ]
[bookmark: _Ref527442212][bookmark: _Ref528836410]Figure 4.  CT Power Output vs. Ambient Temperature.
3.2. Enhanced Hot Day Improvements
The EHD improvements are an additional mode of operation that increases the combustor firing temperature, which allows each CT to increase power output while operating in base load and peaking modes when the ambient turbine temperature is 90 °F or higher.  Figure 4 above shows a plot of CT power output vs ambient temperature.
The full load power output of each CT is 207.4 MW.  At base load, this output diminishes to approximately 195 MW at 90 °F and diminishes further at even higher temperatures.  As shown in Figure 4 above, the EHD improvements offset this power output drop at temperatures above 90 °F.  EHD Peak Load operation is a peaking mode, which is subject to an operational limit of 400 hours per consecutive 12 months (see Permit No. 0810010-006-AC/PSD-FL-328, Specific Condition 9).  Therefore, the combined hours of EHD Peak Load operation and high-temperature peaking mode operation are not allowed to exceed this operational limit.  While EHD Peak Load operation can increase hourly pollutant emissions of CO and NOX at ambient temperatures of 90 °F or higher, these increases are minor due to the limited use of EHD Peak Load operation.  Manufacturer data estimates that NOX and CO emissions are expected to increase by less than 2 pounds per hour (lb/hr) and 3 lb/hr, respectively (approximately 0.4 TPY of NOX and 0.6 TPY of CO after 400 hours of operation).  Furthermore, use of this mode for extended periods of time is discouraged due to a considerable increase in the amount of wear it causes on the CT components compared to base load operation.  Due to these operational limitations and minor emissions increases, the Department has reasonable assurance that PSD preconstruction review is not required.
3.3. Heat Input Increase
The permittee requested a heat input increase from 1,884 MMBtu/hr to 1,978 MMBtu/hr for each CT.  While testing the recently upgraded CTs (see Permit No. 0810010-024-AC/PSD-FL-328E), the Unit 3 experienced a maximum difference in heat input of 39 MMBtu/hr between Units 3A through 3D while operating at full load.  A Student’s t-test using a 99 percent (%) confidence interval was performed using the full load heat input rates for each CT to estimate an upper heat input limit that would not be exceeded.  The t-test resulted in an increase of 88.5 MMBtu/hr.  As a result, the applicant requested a 5% increase in heat input (94 MMBtu/hr).  This heat input increase will result in higher hourly emissions.  Compared to historical operating hours, annual emissions may increase if the CTs are dispatched for an equal or greater number of hours per year.  The heat rate of each CT after completing the upgrades authorized by Permit No. 0810010-024-AC/PSD-FL-328E was 8.89 MMBtu/MWh (1,822 MMBtu/hr and 205 MW).  The heat rate of each upgraded CT proposed by this project will be approximately 9.54 MMBtu/MWh (1,978 MMBtu/hr and 207.4 MW).  This heat rate is approximately 7% higher than the heat rate of the upgraded CTs proposed in Permit No. 0810010-024-AC/PSD-FL-328E.  The projected annual heat input for this project (45,431,512 MMBtu) is approximately 16% higher than the projected annual heat input used in Permit No. 0810010-024-AC/PSD-FL-328E (39,247,931 MMBtu).  Therefore, the projected heat input for this project provides a conservative estimate of projected actual emissions.  Because the projected emissions increase for all PSD pollutants are below the significant emissions rates, the Department has reasonable assurance that PSD preconstruction review is not required.
3.4. State Requirements
EU Nos. 005, 006, 007 and 008 – Unit 3 CT Nos. 3A, 3B, 3C and 3D are currently subject to Rule 62-212.400(BACT), F.A.C.  The draft permit will not change any currently applicable requirements regarding this rule.
3.5. Federal NSPS Provisions
EU Nos. 005, 006, 007 and 008 – Unit 3 CT Nos. 3A, 3B, 3C and 3D are currently subject to 40 CFR 60, Subpart A – General Provisions and 40 CFR 60, Subpart KKKK – Standards of Performance for Stationary Combustion Turbines.  The draft permit will not change any currently applicable requirements regarding these regulations.
3.6. Federal NESHAP Provisions
EU Nos. 005, 006, 007 and 008 – Unit 3 CT Nos. 3A, 3B, 3C and 3D are defined as affected sources and existing stationary combustion turbines, pursuant to 40 CFR 63.6090(a)(1).  Therefore, these emissions units are subject to 40 CFR 63, Subpart A, General Provisions and 40 CFR 63, Subpart YYYY, NESHAP for Stationary Combustion Turbines.  These emissions units, however, are currently not required to meet the requirements of 40 CFR 63, Subparts A and YYYY, pursuant to 40 CFR 63.6090(b)(4).  
3.7. Other Draft Permit Requirements
The Permittee is authorized to continue tuning the DLN 2.6+ combustors for each Unit 3 CT to meet the combined cycle performance guarantees (i.e., heat rate and capacity) proposed by the manufacturer for the upgrades authorized by Permit No. 0810010-024-AC/PSD-FL-328E.  After completing the projects proposed by this permit, initial compliance testing will be required for CO, VE and ammonia slip.  NOX emissions recorded by the CEMS shall be reported for each ammonia slip test run.  The permittee shall also submit manufacturer’s performance curves or equations for each CT that correct for site conditions.
4. 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 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.  Scott Lauder 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 Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400 at 850-717-9077 or by email scott.lauder@dep.state.fl.us.

Florida Power and Light Company	Air Permit No. 0810010-027-AC/PSD-FL-328G
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