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1. GENERAL PROJECT INFORMATION
1.1. Facility Description and Location
The Tampa Electric Company (TEC) operates the existing Polk Power Station (PPS), which is an electric power plant consisting of five key electrical generating units (Units 1 to 5).  The facility is categorized under Standard Industrial Classification Code No. 4911, for electrical services.  The existing plant is located in Polk County at 9995 State Road 37 South in Mulberry, Florida.  The UTM coordinates are Zone 17, 402.45 kilometers (km) East, and 3,067.35 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).  Figure 1 shows the location of Polk County while Figure 2 shows the location of the PPS.  A satellite view of the facility is given in Figure 3.  The current Title V Air Operation Permit under which the PPS operates is No. 1050233-028-AV.’ 
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[bookmark: _Ref456594661][bookmark: _Ref456594678]Figure 1 - Location of Polk County.	Figure 2 - Location of the PPS.
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[bookmark: _Ref456595006]Figure 3 - Satellite View of PPS.
PPS Unit 1 (right side of Figure 3), consists of a nominal 260 megawatt (MW) solid fuel-based integrated gasification and combined cycle (IGCC) plant including: a nominal 192 MW (gross) syngas and natural gas fired General Electric (GE) 7FA combustion turbine-electrical generator (CCCT) designated as Emission Unit (EU) 001; a heat recovery steam generator (HRSG); a nominal 133 MW (gross) steam turbine-electrical generator (STEG); a solid fuel handling system designated as EU 005; an entrained flow solid fuel gasification system designated as EU 006; an oxygen plant; a synthetic gas (syngas) cleanup and sulfur recovery system; and a sulfuric acid plant (SAP) designated as EU 004.  There is also a 120 million British thermal units per hour (MMBtu/hr) auxiliary boiler designated as EU 003.  Approximately 65 MW are consumed by the oxygen plant and process auxiliary equipment which is the difference between net and gross power production (260 MW versus 325 MW).  The startup fuel for the SAP and solid fuel gasifier is natural gas.  Natural gas is used as the augmentation and backup fuel for the CCCT, while it is the only operational fuel used in the auxiliary boiler.
Units 2 and 3 (EU 009 and 010) at the PPS are two 165 MW natural gas/fuel oil-fired GE 7FA simple cycle combustion turbines (SCCT), while Units 4 and 5 (EU 013 and 014) are two 165 MW natural gas-fired GE 7FA SCCT.  These units can be identified by the red cranes in Figure 3.  The cranes are part of the construction effort currently underway to convert these units to combined cycle operation.
1.2. Primary Regulatory Categories
· The PPS is not a major source of hazardous air pollutants (HAP).
· The PPS operates units subject to the acid rain provisions of the Clean Air Act.
· The PPS is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The PPS 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 PPS is subject to applicable New Source Performance Standards (NSPS) in Title 40, Part 60 of the Code of Federal Regulations.
· The PPS is subject to applicable National Emission Standards for Hazardous Air Pollutants(NESHAP) in Title 40, Part 63 of the Code of Federal Regulations.
1.3. Project Description
Tampa Electric Company submitted an application for an air construction permit subject to the preconstruction review requirements of the PSD of Air Quality pursuant to Rule 62-212.400, F.A.C.  The purpose of the project is to increase the hours of operation that the Polk Power Station Unit 1 is authorized to fire natural gas only from 876 to 3,000 hours per year.  No physical changes are being proposed to Unit 1 to accommodate the increased use of natural gas.  Due to the increased emission rate when firing natural gas over syngas, the project will increase annual nitrogen oxides (NOX) emissions by 266.9 tons per year (TPY).  Emissions of NOX will be controlled by the use of the existing steam injection and good combustion practices when firing natural gas only to meet an emission limit of 25 parts per million volume dry at 15 percent oxygen (ppmvd @ 15% O2).  The facility will continue to use the existing nitrogen diluent injection system with moisture saturation as well as good combustion practices to meet a NOx emission limit of 15 ppmvd @ 15% oxygen when firing syngas or syngas augmented by natural gas.
The following existing emissions units (EU) at the PPS will be affected by this project.
	EU No.
	Description

	001
	260 MW Combined cycle CT (Phase II Acid Rain Unit)


1.4. Processing Schedule
May 2, 2016	Department received the application for an air pollution construction permit.
July 18, 2016	Department issued the draft air construction permit package.
2. APPLICABLE REGULATIONS
2.1. State Regulations
This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT); 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  PSD applicability and the preconstruction review requirements of Rule 62-212.400, F.A.C. are discussed in Section 2 of this report.  Additional details of the other state regulations are provided in Section 3 of this report.
2.2. Federal Regulations
The Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  Federal regulations are adopted in Rule 62-204.800, F.A.C.  Additional details of the applicable federal regulations are provided in Section 3 of this report.
3. PSD APPLICABILITY REVIEW
3.1. 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); 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).  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.  Rule 62-210.200, F.A.C. defines “BACT” as:
An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 
1. Energy, environmental and economic impacts, and other costs; 
2. All scientific, engineering, and technical material and other information available to the Department; and 
3. The emission limiting standards or BACT determinations of Florida and any other state;
determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.
If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation. 
Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 
In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
PSD applicability for a “modification” to an existing major stationary source is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(282), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(210), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is considered “significant.”  SER also means any emissions rate or any net emissions increase of a PSD pollutant associated with a major stationary source or major modification which would construct within 10 km of a Class I area and have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average.  The SERs for the various PSD pollutants are listed in Table 1.
[bookmark: _Ref444700487]TABLE 1.  LIST OF SIGNIFICANT EMISSIONS RATES.
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) 2
	40

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

	Ozone (NOX) 2
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHGs
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding fluoride and pollutants specific to the Pulp and Paper industry, MWCs, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. Pursuant to 40 CFR 52.21(b)(23)(ii), pollutants with no SER listed at 40 CFR 52.21(b)(23)(i) have a SER of zero tons/year.
1. “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.


According to guidance[footnoteRef:1] issued by the EPA in July 2014, a source that triggers PSD review for a traditional PSD [1:  	U.S. Supreme Court opinion dated June 23, 2014, UARG v EPA.  EPA guidance dated July 24, 2014.] 

In addition, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant.
3.2. PSD Applicability for the Project
The project is located in Polk County, which is in an area that is currently in attainment with the NAAQS or otherwise designated as unclassifiable.  The facility is a fossil fuel-fired steam electric plant of more than 250 million British thermal units per hour heat input, which is one of the 28 listed PSD major facility categories, and emits or has the potential to emit 100 tons per year or more of at least one PSD pollutant.  Therefore, the facility is a major stationary source and the project is subject to a PSD applicability review.  The following table identifies the estimated emissions increases based on the initial application.
[bookmark: _Ref456280092]Table 2.  Summary of the Applicant’s PSD Applicability Analysis.
	Pollutant
	Net Emissions Increase
	PSD Significant Emissions Rate
	Subject to PSD Review?

	CO
	0 tons/year
	100 tons/year
	No

	NOX
	266.9 tons/year
	40 tons/year
	Yes

	PM/PM10/PM2.5
	0 tons/year
	25/15/10 tons/year
	No

	SAM
	0 tons/year
	7 tons/year
	No

	SO2
	0 tons/year
	40 tons/year
	No

	VOC
	0 tons/year
	40 tons/year
	No

	Hg
	0 pounds/year
	200 pounds/year
	No

	Pb
	0 pounds/year
	1200 pounds/year
	No

	Fl
	0 tons/year
	3 tons/year
	No

	GHG
	49,200 tons/yr CO2e
	0 (mass basis), and,
75,000 tons/yr CO2e
	No


As highlighted in the table, the project is subject to PSD preconstruction review for emissions of NOX.
4. DEPARTMENT’S PROJECT REVIEW
The purpose of the project is to increase the hours of operation that the PPS Unit 1 is authorized to fire natural gas only from 876 to 3,000 hours per year.  No physical changes are being proposed to Unit 1 to accommodate the increased use of natural gas on an annual basis.  In accordance with Rule 62-210.200(171), F.A.C., “Major Modification” is defined as any physical change in or change in the method of operation of a major stationary source that would result in a significant emissions increase of a PSD pollutant and a significant net emissions increase of that pollutant from the major stationary source.  The rule further states that a physical change or change in the method of operation shall not include an increase in the hours of operation or in the production rate, unless such change would be prohibited under any federally enforceable permit condition which was established after January 6, 1975.  Since Emissions Unit 001 is currently limited by a federally enforceable permit condition to operate up to a 10% annual capacity factor (PSD-FL-194J issued on November 26, 2012) on pipeline quality natural gas, which is equivalent to a maximum of 876 hours per year at full load, the proposed project is considered a major modification under Florida’s PSD rules and PSD preconstruction review is applicable to this project.
It should be note that Unit 1 is currently subject to NSPS Subpart GG - Standards of Performance for Stationary Gas Turbines.  Unit 1 could become subject to NSPS Subpart KKKK - Standards of Performance for Stationary Combustion Turbines which commenced construction, modification, or reconstruction after February 18, 2005, if the increase in the hours of operation on natural gas is considered a physical change or change in the method of operation under federal rules and the change results in a pound per hour (lb/hr) increase in a regulated pollutant, e.g., NOX.  However, per §60.14(e) Modification of NSPS Subpart A – General Provisions, the following shall not, by themselves, be considered modifications under this part: 
· Maintenance, repair, and replacement which the Administrator determines to be routine for a source category, subject to the provisions of paragraph (c) of this section and §60.15. 
· (An increase in production rate of an existing facility, if that increase can be accomplished without a capital expenditure on that facility. 
· An increase in the hours of operation.
Consequently, the increase in the hours of natural gas firing requested by the permittee for Unit 1 does not represent a physical change or change in the method of operation under federal rules and NSPS Subpart KKKK is not applicable.
Based on the analysis provided by the applicant, which used baseline actual emissions-to-potential to emit in lieu of baseline-to-projected actual emissions, the project will increase annual NOX emissions by a maximum of 266.9 TPY.  Emissions will be controlled by steam injection and the use of good combustion practices when firing natural gas only to minimize NOx emissions.
4.1. Applicable State Regulations
Emissions Unit 001 is subject to the following specific state regulations:
· Rule 62-296.320(4)(b), F.A.C. (General 20% Visible Emissions Standard);
· Rule 62-212.400, F.A.C. (Prevention of Significant Deterioration); and,
· Rule 62-204.800(8)(b)41., F.A.C. (Federal Regulations Adopted by Reference).
4.2. Applicable Federal Regulations
Emissions Unit 001 is potentially subject to the following specific federal regulations:
· NSPS Subpart GG (Stationary Gas Turbines)
NSPS Subpart GG applies to stationary gas turbines that commence construction, modification or reconstruction after October 3, 1977, and that have a heat input at peak load equal to or greater than 10 MMBtu/hr.  The CCCT of Unit 1 was constructed after October 3, 1977 and has a heat input at peak load greater than 10 MMBtu/hr.  Unit 1 will therefore remain subject to NSPS Subpart GG following the increased use of natural gas.  The NSPS Subpart GG emission standards for NOX and SO2 are not fuel specific and will therefore remain unchanged for Unit 1.
· NSPS Subpart KKKK (Standards of Performance for Stationary Combustion Turbines)
NSPS Subpart KKKK applies to stationary combustion turbines that commence construction, modification or reconstruction after February 18, 2005, and that have a heat input at peak load equal to greater than 10 MMBtu/hr.  The CCCT of Unit 1 has a heat input at peak load greater than 10 MMBtu/hr. However, as already described, the proposed modification does not constitute a modification or reconstruction as defined by NSPS Subpart A.  Consequently, Subpart KKKK will not apply to the CCCT.
· NSPS Subpart TTTT (Standards of Performance for Greenhouse Gas for Electric Generating Units)
NSPS Subpart TTTT applies to steam generating units, IGCC units, or stationary combustion turbines that commenced construction after January 8, 2014 or commenced reconstruction after June 18, 2014 that meet the relevant applicability conditions in paragraphs (1) and (2) below. The GHG standards included in this subpart also apply to any steam generating unit or IGCC that commenced modification after June 18, 2014 that meets the relevant applicability conditions in paragraphs (1) and (2) below.
(1) Has a base load rating greater than 260 GJ/h (250 MMBtu/h) of fossil fuel (either alone or in combination with any other fuel); and
(2) Serves a generator or generators capable of selling greater than 25 MW of electricity to a utility power distribution system.
Since the proposed project does not constitute modification or reconstruction as defined by NSPS Subpart A, Subpart TTTT will not apply to the CCCT.
· NESHAP Subpart YYYY – NESHAP for Stationary Combustion Turbines
NESHAP Subpart YYYY applies to stationary combustion turbines located at a major source of HAP.  Since the facility is not a major source of HAP, this subpart does not apply to this unit.
· NESHAP Subpart UUUUU – Coal and Oil Fired Electric Utility Steam Generating Units
NESHAP Subpart UUUUU applies to new and existing coal- and oil-fired electric generating units.  As an existing EGU, Unit 1 was required to comply with the applicable requirements of NESHAP Subpart UUUUU no later than April 16, 2015.  For existing IGCC units, NESHAP Subpart UUUUU contains emission standards for filterable particulate matter (PM) [or alternatively total non-Hg HAP metals or individual HAP metals], HCl, and Hg.  The proposed project does not affect the applicability of this subpart, and Unit 1 will remain subject to Subpart UUUUU.
In summary, for this project, no new NSPS or NESHAP provisions are applicable.  
5. BACT REVIEW FOR EMISSIONS UNIT 001 – 260 MW COMBINED CYCLE CT
5.1. NOX Emissions
5.1.1. Discussion
NOX form in the combustion turbine process as a result of the dissociation of molecular nitrogen and oxygen to their atomic forms and subsequent recombination into seven different oxides of nitrogen.  Uncontrolled emissions range from about 100 to over 600 ppmvd @ 15% O2.  The Department estimates uncontrolled emissions at approximately 200 ppmvd @ 15% O2 for a GE 7FA combustion turbine.[footnoteRef:2] [2:  	Technical Report GE 3695E.  Badeer, G. H., General Electric.  “GE Aeroderivative Gas Turbines – Design and Operating Features.”  2000.  ] 

Thermal NOX forms in the high temperature area of the combustor.  Thermal NOX increases exponentially with increases in flame temperature and linearly with increases in residence time.  Flame temperature is dependent upon the ratio of fuel burned in a flame to the amount of fuel that consumes all of the available oxygen, also known as the equivalence ratio.  By maintaining a low fuel ratio (lean combustion), the flame temperature will be lower, thus reducing the potential for NOX formation.  In most combustor designs, the high temperature combustion gases are cooled to an acceptable temperature with dilution air prior to entering the turbine (expansion) section.  The sooner this cooling occurs, the lower the thermal NOX formation.  
Prompt NOX is formed in the proximity of the flame front as intermediate combustion products.  The contribution of prompt to overall NOX is relatively small in near-stoichiometric combustors and increases for leaner fuel mixtures.  This provides a practical limit for NOX control by lean combustion.
Fuel NOX is formed when fuels containing bound nitrogen are burned.  This phenomenon is not of great concern when combusting natural gas due to the inherently low nitrogen content.
For the purpose of further discussion, concentrations expressed in terms of ppmvd presume correction to 15% O2 unless otherwise noted.
5.1.2. Available NOX Controls
Steam/Water Injection:  Injection of steam or water into the primary combustion zone of a CT reduces the formation of thermal NOX by decreasing the peak combustion temperature.  Water injection decreases the peak flame temperature by absorbing heat necessary to vaporize the water and increase the vaporized water temperature to the combustion temperature.  High purity water must be employed to prevent turbine corrosion and deposition of solids on the turbine blades.  Steam injection employs the same mechanisms to reduce the peak flame temperature with the exception of the heat of vaporization which is not available in steam injection.  Accordingly, a greater amount of steam, on a mass basis, is required to achieve a specified level of NOX reduction in comparison to water injection.  Typical injection rates range from 0.3 to 1.0 and 0.5 to 2.0 pounds of water and steam, respectively, per pound of fuel.  Water or steam injection will not reduce the formation of fuel NOx from fuel-bound nitrogen.
The maximum amount of steam or water that can be injected depends on the CT combustor design.  Excessive rates of injection will cause flame instability, combustor dynamic pressure oscillations, thermal stress (cold spots), and increased emissions of CO and VOCs due to combustion inefficiency.  Accordingly, the efficiency of steam or water injection to reduce NOX emissions also depends on turbine combustor design. For a given turbine design, the maximum water-to-fuel ratio (and maximum NOX reduction) will occur up to the point where cold spots and flame instability adversely affect safe, efficient, and reliable operation of the CT.
The use of water or steam injection and standard turbine combustor design such as the 7FA CT used at PPS Unit 1 can achieve a NOX exhaust concentration of 25 ppmvd @ 15% O2 when firing natural gas only.

	[image: ]
[bookmark: _Ref456599056][bookmark: _Ref456599909]Figure 4 - DLN-2.6 Fuel Nozzle Arrangement.	Figure 5 - Design Characteristics for DLN-2.6.
Nitrogen Diluent Injection with Moisture Saturation:  Nitrogen gas, a by-product of the air separation unit for IGCC plants, can be used as diluent injection for minimizing NOX emissions in syngas-fired combustion turbines, and is currently used in PPS Unit 1.  The nitrogen diluent injection and moisture saturation system controls NOX emissions in a similar manner to steam injection by reducing the peak combustion temperature in the combustion turbine.  Nitrogen diluent injection is used when combusting syngas or syngas augmented by natural gas.  Nitrogen injection systems with moisture saturation as well as good combustion practices can typically achieve NOX exhaust concentrations of 15 ppmvd @ 15% O2.
Dry Low NOX/CO (DLN) Combustion:  During dry low-NOX combustion while gas firing, wet injection is not employed.  The excess air in lean combustion cools the flame and reduces the rate of thermal NOX formation.  Lean premixing of fuel and air prior to combustion can further reduce NOX emissions.  This is accomplished by minimizing localized fuel-rich pockets (and high temperatures) that can occur when trying to achieve lean mixing within the combustion zones.  This principle is incorporated into the General Electric DLN-2.6 can-annular combustor shown in the Figure 4 above.
Each combustor includes six nozzles within which gaseous fuel and air have been fully pre-mixed.  There are 16 small fuel passages around the circumference of each combustor known as quaternary fuel pegs.  The six nozzles are sequentially ignited as load increases in a manner that maintains lean pre-mixed combustion and flame stability.  Liquid fuel-based lean premix DLN combustion is generally not feasible for large combustion turbines.  
Design NOX, CO, and VOC emission characteristics (basis of guarantees) of the GE DLN-2.6 combustor for the GE 7FA.03 while firing natural gas are given in Figure 5 above.  The combustor design is such that NOX concentrations can be tuned to achieve 9 ppmvd @15% O2 at loads between 50 and 100 percent of capacity.  However, NOX concentrations as high as 100 ppmvd may occur in the exhaust gas when the CT is at less than 50 percent of capacity.  This suggests the need to minimize operation at low load conditions and during startup.  Units guaranteed to achieve 9 ppmvd @15% O2 of NOX were typically guaranteed to 9 ppmvd (uncorrected) of CO which equates to approximately 7.4 ppmvd CO @15% O2.  
Figure 6 below is from a GE publication and is a plot of NOX data from actual GE 7FA.03 combustion turbines (or earlier models) or possibly a test facility.  Actual NOX emissions are less than the design values.  The Department has reviewed numerous reports and low load operation data from GE 7FA.03 units (or earlier 7FA models) in Florida and confirms the accuracy of Figure 6.  Also actual emissions of CO at loads greater than 50% of full load have proven to be less than suggested by Figure 5 above and more like the behavior shown in Figure 7 below.
[image: ]	[image: ]
[bookmark: _Ref456600426][bookmark: _Ref456600516]Figure 6 - NOX Performance of DLN-2.6 (GE 7FA.03).	Figure 7 - CO Performance of DLN-2.6.
Table 3 below summarizes the results of the new and clean tests conducted on a dual-fuel GE 7FA CT with DLN 2.6 combustors operating in simple cycle mode and burning natural gas at the existing PPS Unit 2.[footnoteRef:3]  The test results confirm that NOX, CO, and VOC emissions are less than the design characteristics published by GE and given on the right hand side of Error! Reference source not found. above. [3:  	Report.  Cubix Corporation.  "Exhaust Emissions from a GE PG7241FA Simple Cycle Power Turbine at TEC Polk Power Station."  September 2000.] 

[bookmark: _Ref456279701][bookmark: _Ref456279670]Table 3.  Performance of DLN-2.6 Combustors on GE 7FA.03, TECO Polk Power Station (ppmvd).
	Percent of Full Load
	NOX (@15% O2)
	CO
	VOC

	50
	5.3
	1.6
	0.5

	70
	6.3
	0.5
	0.4

	85
	6.2
	0.4
	0.2

	100
	7.6
	0.3
	0.1


Numerous simple cycle GE 7FA units with DLN technology for NOX control have been installed in Florida and throughout the United States with guarantees of 9 ppmvd.  This represents a reduction of approximately 95 percent compared with uncontrolled emissions if assumed to equal 200 ppmvd.
[image: ]	[image: ]
[bookmark: _Ref456601296]Figure 8 - Schematic of a MNQC Combustor System.	
[bookmark: _Ref456610517]Figure 9 - A Single MNQC Combustor.
However, while DLN combustion technology is commercially available for natural gas firing, is not compatible with syngas-fired combustion turbines due to the increased flame speed of hydrogen relative to natural gas, as well as the wide variation in syngas composition which has limited the development of lower NOx technologies for IGCC applications.[footnoteRef:4]  Gas turbine manufacturers have been successful in developing DLN technologies for co-firing natural gas and syngas with low hydrogen content (~5% by volume) fuels, but have not developed the technology for higher hydrogen content fuels such as the syngas generated at PPS, which is approximately 40% hydrogen.  The GE 107FA turbine at the Polk Power Station uses multi-nozzle quiet combustors (MNQC) which operate similarly to diffusion flame-type combustors, where the fuel and air are not pre-mixed.  These technological constraints have limited syngas-fired turbines from achieving the low NOx levels achieved by DLN combustion turbines with lean pre-mixed combustion shown above.  Figure 8 above illustrates the configuration of a MNQC combustor system, while Figure 9 above shows a single MNQC combustor.  [4:  	Technical Report.  McDonell, V. G.  “Key Combustion Issues Associated with Syngas and High-Hydrogen 	Fuels.”  University of California Irvine.  December 2006.] 

Selective Catalytic Reduction (SCR):  Selective catalytic reduction (SCR) is an add-on NOX control technology that is employed in the exhaust stream following the gas turbine.  SCR reduces NOX emissions by injecting ammonia into the flue gas in the presence of a catalyst. Ammonia reacts with NOX in the presence of a catalyst and excess oxygen yielding molecular nitrogen and water according to the following simplified reaction:


The catalysts used in combined cycle, low temperature applications (conventional SCR), are usually vanadium (V) and titanium oxide (TiO2) formulations and account for most installations.  At high temperatures, V can contribute to ammonia oxidation forming more NOX or forming nitrogen (N2) without reducing NOX according to:

 and


For high temperature applications (hot SCR up to approximately 1100 oF), such as large frame simple cycle turbines, special formulations or strategies are required.  SCR technology has progressed considerably over the past couple decades with Zeolite catalyst now being used for high temperature applications.  SCR units are typically used in combination with wet injection or DLN combustion controls.
In the past, sulfur was found to poison the catalyst material.  Sulfur-resistant catalyst materials are now available as evidenced by both hot and conventional installations at coal-fired plants.  Such improvements have proven effective in resisting sulfur-induced performance degradation with fuel oil in Europe and Japan, where conventional SCR (low temperature) catalyst life in excess of 4 to 6 years has been achieved, while 8 to 10 years catalyst life has been reported with natural gas.
There are multiple examples of combined cycle SCR systems operating in Florida including:
· Kissimmee Utilities Authority Unit 3.  3.5 ppmvd NOX on gas, 12 ppmvd on fuel oil.
· Progress Energy Hines Block 2.  3.5 ppmvd on gas and 12 ppmvd on fuel oil.
· JEA Brandy Branch.  3.5 ppmvd on gas and 12 ppmvd on fuel oil.
· TEC Bayside – seven combustion turbines.  3.5 ppmvd on gas.
· FP&L Manatee Unit 3.  2.5 ppmvd on gas and 10 ppmvd on fuel oil
· FP&L Martin Unit 8.  2.5 ppmvd on gas and 10 ppmvd on fuel oil.
DEP more recently issued permits for FP&L Okeechobee Unit 1 (2016), PPS Unit 2 combined-cycle conversion (2012), Cane Island Power Park (2008), FP&L West County Unit 3 (2008) with NOX limits of 2.0 ppmvd on natural gas.  This emission level is reflective of the combination of DLN technology and SCR add-on control.
SCR is a commercially available, demonstrated control technology currently employed on numerous combustion turbine projects permitted with very low NOX emissions when firing natural gas.  However, due to the sulfides content (H2S and COS) and other contaminants such as heavy metals and particulates present in the coal syngas generated in the IGCC process, SCR technology has not been required or demonstrated at any of the 5 IGCC plants in the United States.  The operation of SCR with IGCC syngas would result in the formation of ammonium sulfates which could deactivate the SCR catalyst and foul downstream equipment.  In addition, the use of SCR could cause significant increases in sulfuric acid mist (SAM) and PM2.5 emissions[footnoteRef:5] without the benefit of a scrubber downstream of the HRSG, which is highly undesirable. [5:  	U.S. Department of Energy NETL.  “Nitrogen Oxides (NOx) Emissions from Coal.”  Retrieved from https://www.netl.doe.gov/research/Coal/energy-systems/gasification/gasifipedia/nitrogen-oxides  on July 14, 2016.] 

Catalytic Combustion – XONON:  XONON operates by partially burning fuel in a low temperature pre-combustor and completing the combustion in a catalytic combustor.  The overall result is low temperature partial combustion (and thus lower NOX production) followed by flameless catalytic combustion to further attenuate NOX formation.  This technology has been demonstrated on turbine technologies up to approximately 15 MW.  Emission tests conducted through the EPA’s Environmental Technology Verification Program (ETV) confirm NOX emissions slightly greater than 1 ppm.  Despite the very low emission potential of XONON, the technology has not yet been demonstrated to achieve similarly low emissions on large turbines.  As such, the technology is not feasible at this time for this PPS Unit 1 project.
EMx (Formerly SCONOX):  EMx is a NOX and CO control system.  Specialized potassium carbonate catalyst beds reduce NOX emissions using an oxidation-absorption-regeneration cycle.  One benefit is that it does not require ammonia injection.  However, this technology employs a catalyst that may be poisoned by even the very small amount of sulfur present in natural gas and the even higher content in syngas.  Finally, this technology has not been employed on large turbines, greater than approximately 80 MW.  The turbine at PPS Unit 1 is several times the size of the largest turbines on which this technology has been employed.  EMx costs much more than SCR, is very complicated from an operation and maintenance standpoint.  As such, the technology is not feasible at this time for this PPS Unit 1 project.  
Selective Non-Catalytic Reduction (SNCR):  SNCR entails the injection of ammonia or urea into the exhaust gas stream.  It has been used in a wide variety of application, and it is an effective way to reduce NOX emissions.  SNCR is similar to SCR, though without the use of a catalyst.  The main difference between SNCR and SCR is that the temperature requirement is much higher for SNCR (around 1,000 oF or greater) for it to be effective in controlling NOx.  Since the Unit 1 combined cycle exhaust gas is only a few hundred degrees, and the injection of ammonia into the HRSG would form significant quantities of PM2.5 and SAM, SNCR is not feasible for this project.
Thermal DeNOx:  Thermal DeNOx is a patented version of SNCR, using ammonia as the reducing agent.  Thermal DeNOx has been employed on boilers, furnaces, and incinerators, but not on combustion turbines.
NOxOUT:  Similar to SNCR, in the NOxOUT process, aqueous urea is injected into the flue gas stream, at high temperatures.  The reaction, in the presence of O2, converts urea, NO and O2 to N2, CO2 and water.  The commercial application of NOxOUT has been limited to boilers and municipal waste combustors, and it has not been demonstrated on combined cycle combustion turbines.
Non-Selective Catalytic Reduction (NSCR):  NSCR employs a three-way catalyst to reduce emissions of NOX and CO.  This technology is often employed on spark-ignition internal combustion engines, but is not commonly used on IGCC gas turbines.
5.1.3. Applicant’s Proposal
The applicant eliminated several NOX control strategies (including DLN, XONONTM, Non-Selective Catalytic Reduction, hot SCR, NOXOut, Thermal DeNOX, and EMxTM), based on either technical infeasibility or unavailability for the size of CT under review.  Therefore, the submitted BACT analysis was limited to steam or water injection for natural gas firing, nitrogen injection for syngas firing, and SCR as an add-on control during natural gas firing.
The applicant estimated the installed capital cost of a traditional SCR system at $9,663,300 with a total annualized cost of $2,567,500 per year to reduce emissions from 25 ppmvd @ 15% oxygen to 2.0 ppmvd @ 15% oxygen.  The overall reduction in NOX emissions would be 277.5 tons per year based on 3,000 hours of natural gas firing.  The overall cost effectiveness was therefore determined to be $10,057 per ton of NOX removed.  The applicant concluded that the use of SCR for the Unit 1 CCCT is not cost effective.
The applicant proposed BACT limits of 25 ppmvd while firing natural gas only and 15 ppmvd while firing syngas or syngas augmented by natural gas.  Based on the applicant’s proposal, these emissions limits would be met by the use of steam injection and nitrogen injection, respectively.
5.1.4. Department’s Review
Due to the unique nature of the IGCC process, the use of SCR during syngas combustion is not desirable since the SCR catalyst could cause significant increases in sulfuric acid mist (SAM) and PM2.5 emissions without the benefit of a tail gas scrubber after the HRSG.  In addition, the formation of ammonium sulfates could cause fouling of the SCR catalyst and plant equipment and result in more plant shutdowns to address these maintenance issues.  Based on Department research, there are a limited number of operating IGCC plants in the United States (5 or less), and none of them operate with SCR during syngas combustion due to these very issues.  There is one IGCC facility located in Japan equipped with an SCR, but data on feasibility and long-term reliability is limited.  Therefore, regardless of whether or not the use of SCR is technically feasible for IGCC applications, the Department agrees with the applicant that SCR is not cost-effective for an IGCC combustion turbine will fire natural gas only 3,000 hours per year.  Furthermore, as mentioned previously, the use of SCR would result in adverse environmental impacts as well as increase the parasitic load on the IGCC unit.  In conclusion, the Department will not require SCR for this project.
The Department agrees with the applicant that the use of the existing steam injection system when firing natural gas, and the existing nitrogen injection system when firing syngas or syngas augmented by natural gas is the best system of emission reduction available for F-class combustion turbines manufactured in the early-to-mid 1990’s that are used in IGCC applications.  The proposed emission limits are consistent with the design, age, and size of the existing 7FA CT, and no change to the primary BACT emission limits is being required.  However, in order to address emissions during startup, shutdown, and malfunction, a secondary BACT of 254 lb/hr is being proposed by the Department which will be applicable at all times, including startup, shutdown, and malfunction.  The secondary BACT limit will be equivalent to the NSPS Subpart GG limit, converted to a 30-day rolling average, as described below.
5.1.5. BACT Determination
Considering the above discussion, the Department has made the following determination for the control of NOx emissions from Polk Power Station Unit 001:
· NOX emissions while firing natural gas only shall be limited to 185 lb/hr (equivalent to 25 ppmvd @ 15% oxygen) as BACT achievable by the use of the existing steam injection system and good combustion practices.
· NOX emissions while firing syngas and syngas augmented by natural gas shall be limited to 15 ppmvd @ 15% oxygen (equivalent to 132 lb/hr) as BACT achievable by the use of the existing nitrogen diluent injection system and syngas moisture saturation, as well as good combustion practices.
· The above continuous limits for NOX shall be based on a continuous emissions monitoring system (CEMS) 30-day rolling averages.
· A secondary BACT limit of 254 lb/hr (equivalent to the NSPS Subpart GG NOx limit of 109 ppmvd converted from a 4-hr rolling average basis to a 30-day rolling average basis) is being established and shall apply at all times, including during periods of startup, shutdown, and malfunction, based on a CEMS 30-day rolling average.
The secondary BACT emission limit was derived as follows:



Converting from a 4-hr average to 30-day rolling average


6. Therefore, the secondary BACT which includes emissions during startup, shutdown, and malfunction will be 254 lb/hr, based on a 30-day rolling average.
7. AIR QUALITY ANALYSIS
As a part of this review, Rules 62-212.400(7) and 62-212.400(5), F.A.C., require the applicant to perform a current air quality analysis and a source impact analysis for each PSD applicable pollutant.  The emission rates in Table 2 are based on the worst-case operating scenario for each pollutant and indicate that NOX is subject to review.
7.1. Current Air Quality Analysis 
7.1.1. State Level
The State of Florida has generally good ambient air quality and is currently in attainment of all national ambient air quality standards (NAAQS) in the vicinity of the project site.  Air pollutant emissions of NOX from stationary (industrial) and mobile sources have seen a significant decrease in the past fifteen years as is shown in Figure 10.  Statewide actual annual emissions from stationary sources of NOX have decreased 68% since 2000 and annual emissions from mobile sources of NOX (estimated with MOVES2014a) have decreased 57% since 2000, while the population of Florida has increased over three million, or nearly 22%, through the same period.  A variety of national rules that are currently being implemented are expected to maintain these lower levels or even reduce them further in the foreseeable future.
[image: ]
[bookmark: _Ref456602395]Figure 10 - Annual Emissions of NOX in Florida from 2000 to 2014.
7.1.2. [bookmark: _Ref390759480]County Level
Polk County, 2015 population of 650,092, is rural in nature where the project is located.  The nearest significant population center to the project site is the city of Lakeland about 35 km north.  Table 4 below includes emissions of NOX from stationary sources in Polk County in 2005 and 2014.  As is shown, the downward trend in statewide stationary source emissions is reflected in this area.  
[bookmark: _Ref453587276]Table 4.  ACTUAL ANNUAL EMISSIONS OF NOX BY STATIONARY SOURCES IN POLK COUNTY, FLORIDA IN 2005 AND 2014.
	Pollutant
	2005 Actual Emissions (tons)
	2014 Actual Emissions (tons)
	Percent Change

	NOX
	10011.3
	3599.9
	-64%


7.1.3. Nearby Sources
The area surrounding the project site contains very few significant stationary sources of air pollutants.  Table 5 provides some perspective on the relative size of the project and nearby sources by comparing its maximum potential future emissions with the actual 2015 emissions from the five largest sources within 50 km.  All of these sources, except for Hardee Power Station, are located more than 35 km away from the project site (Figure 11).
[bookmark: _Ref453587304]Table 5.  Actual 2015 Emissions of NOx from the Largest Stationary Sources near the Project Site, Compared to the Maximum Future Potential Emissions from the Project.
	Owner
	Facility Name
	County
	2015 NOx Emissions (tons)

	Lakeland Electric
	C.D. McIntosh, Jr. Power Plant
	Polk
	1527.9

	Tampa Electric Company
	This Project
	Polk
	657.7

	Florida Power and Light
	Manatee Power Plant
	Manatee
	377.1

	Wheelabrator Ridge Energy Inc.
	Ridge Generating Station
	Polk
	282.5

	Hardee Power Partners Limited
	Hardee Power Station
	Hardee
	226.36

	Hillsborough Cty Resource Recovery Fac
	Hillsborough Cty Resource Recovery Fac
	Hillsborough
	177.4


6.1.1 Monitors
Florida has a robust ambient air monitoring network operated by the Florida Department of Environmental Protection (DEP) and its partners (local air pollution control programs).  The network monitors concentrations of each of the criteria pollutants and includes monitors in Florida counties containing 92% of the population.  Figure 12 shows the design values for 2013-2015 for NO2.  The monitor shown in Figure 11 is representative of the project site and is used to evaluate the existing air quality in the area with respect to NO2.  Figure 11 includes monitors used to characterize the air quality and meteorology near the project site and the largest sources of air pollutants within 50 km The representative monitor is described in Table 6 and is used to satisfy the preconstruction monitoring requirements for PSD review contained in Rule 62-212.400(7), F.A.C.  This monitoring site is located in an area much more urbanized than the rural setting of the project.  As a result, the monitoring data is likely higher than the actual ambient air quality where the project is located in southwest Polk County, and therefore provides conservative estimates.  The NO2 design values at this monitor are well below the applicable NAAQS.
[bookmark: _GoBack][image: ]
[bookmark: _Ref454542970]Figure 11 - Reference Map for the Polk Power Station.
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[bookmark: _Ref456602868]Figure 12 - Florida Ambient Air Monitoring Network Design Values for 2013-2015 for NO2.
[bookmark: _Ref453587337]Table 6.  CRITERIA POLLUTANT DESIGN VALUES FOR DEP AMBIENT AIR MONITOR.
	Pollutant
	Location
(Site Number)
	Averaging
Period
	Ambient Concentration

	
	
	
	Compliance Period
	Value
	Standard
	Units 

	NO2
	Tampa, FL
(057-1065)
	1-Hour
Annual
	2013 – 2015
2015
	30
4.3
	100a
53b
	ppb
ppb

	Ozone
	Lakeland, FL
	8-hour
	2013 – 2015
	0.063
	0.070c
	ppm

	
	(105-6005)
	
	
	
	
	

	
	Lakeland, FL
	8-hour
	2013 – 2015
	0.063
	0.070c
	ppm

	
	(105-6006)
	
	
	
	
	

	PM2.5
	Lakeland, FL
	24-hour
	2013 – 2015
	14
	35d
	µg/m3

	
	(105-6006)
	Annual
	2013 – 2015
	6.5
	12.0e
	µg/m3

	1. Three-year average of the annual 98th percentile maximum daily 1-hour average concentration.
1. Arithmetic annual mean.
1. Three-year average of the annual 98th percentile maximum daily 8-hour average concentration.
1. Three-year average of the 98th percentile of daily 24-hour average concentrations.
1. Three-year average of the arithmetic annual mean.


7.2. Source Impact Analysis
A source impact analysis is required by Rule 62-212.400(5), F.A.C. to demonstrate that allowable emission increases from the proposed project will not cause or contribute to a violation of any NAAQS or PSD increment as defined in 40 CFR Part 50 and 40 CFR 52.21(c) respectively.  This analysis is performed using approved air quality models and analysis techniques as described in Appendix W (Guideline on Air Quality Models) of 40 CFR 51.  
7.2.1. Dispersion Modeling Approach
Dispersion modeling for the source impact analysis typically occurs in six steps:
1. Class II SIL Analysis: Initial modeling is performed to determine if the maximum predicted concentrations due to the new source(s) alone are likely to cause a significant impact on ambient air quality.  Modeling is performed using five years of actual meteorological data and the highest resultant concentrations are compared to the EPA suggested significant impact levels (SILs) for each pollutant that is subject to PSD review.  For each pollutant that is less than the SIL, steps two and three are skipped.  For all others, refined NAAQS and Class II increment analyses are required.
2. NAAQS Analysis: Cumulative source modeling is performed for each pollutant and averaging time that exceeded the Class II SIL.  This analysis includes modeled emissions from all nearby sources that are considered to have a significant impact and a non-modeled background concentration intended to represent all other sources of pollutants.  The resulting concentrations are evaluated on a receptor-by-receptor basis for comparison to the NAAQS using the following metrics:
· NO2 1-Hour Average: 5-year average of the yearly 8th-high daily maximum 1-hour average concentration;
· NO2 Annual Average: Highest annual mean over five years;
3. Class II Increment Analysis: Cumulative source modeling is performed with nearby PSD increment consuming or expanding sources.  For annual averaging periods, the highest five-year annual average is compared to the increment.  For all other short-term averaging periods, the 2nd-highest concentration from each of five years is compared.  
4. Class I SIL Analysis: A Class I analysis is typically required if a source is within 200 km of a Federal Class I area, and is sometimes advisable for greater distances.  Almost all of Florida is within, or close to this distance of at least one Class I area and therefore an analysis is always required.  This analysis is identical to the Class II SIL analysis except that the SILs are smaller and only evaluated within the boundaries of the Class I area.
5. Class I Increment Analysis: For those pollutants that exceed the applicable Class I SIL, an increment analysis is required.  Again this analysis mirrors the Class II increment analysis except with smaller increments that are only evaluated within the Class I area.
6. Class I AQRV Visibility and Deposition Analysis: A visibility and deposition analysis is required for any Class I area that does not pass a specific screening criteria.
7.2.2. Models 
There are two EPA-approved air quality models that are generally used to assess source impacts:  AERMOD and CALPUFF.  
The AERMOD (AMS (American Meteorological Society)/EPA Regulatory Model) modeling system is a near-field, Gaussian, steady-state plume dispersion model that simulates pollutant dispersion methods based on planetary boundary layer turbulence structure and scaling concepts, including the treatment of both surface and elevated sources, and both simple and complex terrain.  The system is comprised of the AERMET meteorological processor, the AERMAP terrain processor, and the actual AERMOD model.  AERMOD was commissioned by EPA for regulatory use and was developed by AERMIC (AMS/EPA Regulatory Model Improvement Committee) from 1991 to 2005 when EPA officially promulgated it as the preferred regulatory model.  Between 2005 and 2014 the program has undergone ten major updates.  It is the recommended model for assessing air quality impacts up to 50 km from the source.  
CALPUFF is a multi-layer, multi-species, non-steady-state, puff dispersion model that simulates the effects of time- and space-varying meteorological conditions on pollution transport, transformation and removal.  It is capable of evaluating sub-grid scale effects as well as longer range effects such as pollutant removal, chemical transformation, and visibility.  It is approved for use on scales of tens to hundreds of kilometers and is generally utilized for long-range transport between 50 and 300 km from the source.  In Florida, this model is typically only used for Class I analyses as most sources are more than 50 km from any Class I area.  
For this project, AERMOD was used to evaluate the Class II SILs and Class I SILs for NO2; previously completed CALPUFF modeling was used to evaluate the AQRVs in Class I areas.  
7.2.3. Class II SIL Analysis
The general modeling approach for the SIL, NAAQS, and PSD increment analyses followed current EPA and DEP modeling guidance.  Emission parameters used in modeling were based on worst-case operating conditions that were determined to have the highest ambient impact.  The applicant used a series of specific model features recommended by EPA that are referred to as the regulatory options and the latest version of each model component available at the time of the analysis.  It should be noted that ambient concentrations of modeled pollutants in the area near the project site are significantly below the applicable NAAQS for each and therefore use of SILs in this case satisfies Section 165(a)(3) of the CAA.  
7.2.3.1. Meteorological Data
The AERMET v.14134 meteorological input used with the AERMOD v.14134 model consisted of a concurrent 5-year period of hourly surface-weather observations from the National Weather Service (NWS) Automated Surface Observing System (ASOS) station at the city of Winter Haven’s Gilbert Airport (GIF) and upper air sounding (RAOB) data from the Tampa International Airport (Figure 11).  This data was compiled by DEP for the period 2010 - 2014 and included land cover and land use parameters derived from the 1992 National Land Cover Database (NLCD) by AERSURFACE v.13016 and 1-minute ASOS wind data extracted by AERMINUTE v.11059 with a minimum wind speed threshold of 0.5 meters per second (m/s).  The ASOS station at GIF is located approximately 43 km ENE of the project site and is the closest primary weather station.  Table 7 summarizes the annual average land use parameters for the project site and the ASOS location, derived seasonally and for twelve 30-degree wind direction sectors using AERSURFACE.  Given the similarity of the land surrounding both sites, the ASOS data are considered to be representative of the project site.
[bookmark: _Ref453587397]Table 7.  ANNUAL AVERAGE LAND USE PARAMETER COMPARISON BETWEEN THE GIF ASOS STATION AND THE PROJECT SITE.
	Location
	Albedo
	Bowen Ratio
	Surface Roughness

	GIF ASOS Station
	0.15
	0.40
	0.042

	Polk Project Site
	0.17
	0.50
	0.083


7.2.3.2. Building Downwash
Building downwash effects were simulated for 22 structures at the facility.  For each stack, direction-specific building heights and maximum projected widths were calculated by the Building Profile Input Program (BPIP v.04274) incorporating the Plume Rise Model Enhancement (PRIME) algorithm.  This wind direction-specific information was then output to AERMOD which simulates aerodynamic downwash based on stack and building locations and heights.  
7.2.3.3. Receptors and Terrain
A combination of fence line, near-field, and far-field receptors was chosen for predicting maximum concentrations in the vicinity of the project for comparison to the Class II SILs.  Receptor locations used in the modeling analysis were based on Universal Transverse Mercator (UTM) coordinates from Zone 17 North, North American Datum 1983 (NAD83).  The modeling domain was set as a 60 km X 60 km grid centered at UTM 17N east and north coordinates of 402,527.8 and 3,067,213.8 meters, respectively.  A discrete Cartesian grid of 10,830 receptors was located at the following intervals and distances:
· 25 m spacing along the property boundary and fence line;
· 100 m spacing from the fence line to 3,000 m from the domain origin;
· 250 m spacing from 3,250 m to 6,000 m from the domain origin;
· 500 m spacing from 6,500 m to 15,000 m from the domain origin;
· 1,000 m spacing from 16,000 m to 30,000 m from the domain origin.
This receptor placement is considered to be sufficient to resolve the areas of highest concentration in Florida’s flat terrain.
Base elevations were extracted from the US Geological Survey’s (USGS) 1-second National Elevation Dataset (NED) by AERMOD’s terrain processor AERMAP v.11103 for all receptors and sources.
7.2.3.4. Onsite Modeled Sources
The SIL analysis evaluates whether the increase in potential emissions from the project alone are capable of significantly contributing to a NAAQS exceedance.  To assess the annual NO2 standard, the difference in annual emissions between operation on natural gas alone and operation on syngas and syngas augmented with natural gas was assessed.  NOX emissions on natural gas is permitted at 185 lb/hr while NOX emissions on syngas or syngas augmented with natural gas is permitted at 132 lb/hr.  The difference of 53 lb/hr was assumed to occur for 3,000 hours in the modeling.  To assess the 1-hour NO2 standard, Unit 1 was modeled with the permitted natural gas emissions rate of 185 lb/hr.  DEP determined that startups/shutdowns and a load analysis were not necessary for modeling purposes, because Unit 1 normally operates at full or near full load, operates as a base loaded unit, and has few startup/shutdown cycles in a year.
7.2.3.5. Results
The results of the SIL modeling that are summarized in Table 8 indicate that refined cumulative source modeling is needed for the 1-hour average NO2 impacts to demonstrate compliance with the NAAQS, but is not needed for the annual average NO2 impacts.  
[bookmark: _Ref453587454]Table 8.  Maximum predicted air quality impacts for the Project, compared to the Class II SILs.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	NO2
	Annual
1-Hour
	0.023
7.68
	1
7.5
	2.3%
102.4%
	No
Yes


7.2.4. Cumulative Dispersion Modeling 
Cumulative source modeling that evaluates whether the combined air quality impacts from all nearby significant sources will comply with the NAAQS and increment is performed for each pollutant that exceeds the SIL.  In order to assess cumulative impacts, the potential emissions from significant nearby sources are added to the modeling platform developed for the SIL analysis.  A monitored background concentration intended to represent all non-modeled anthropogenic and natural pollutant sources is added to the results which are then compared to the NAAQS and increment.  
7.2.4.1. Significant Impact Area
Receptor placement and the choice of which sources to explicitly model are based on the establishment of a significant impact area (SIA).  The SIA is the area in which the proposed project has the potential to significantly contribute to a NAAQS exceedance, i.e.  a circular area with a radius equal to the distance from the source to the most distant receptor with a modeled SIL violation.  The radius of the SIA for the 1-hr NO2 NAAQS analysis for this project was estimated to be 3.6 km.  While the applicant focused their analysis only on receptors at which there was a modeled SIL violation, DEP evaluated receptors in the entire SIA and reached the same conclusions.
7.2.4.2. Background Source Choices
Background source emission data were obtained from the DEP ARMS database, DEP permit files, and recent PSD permit reviews.  EPA recommends that the list of explicitly modeled sources should remain small and that professional judgment should be used in the decision process.  NOX sources within 50 km of the modeling area were examined to determine whether significant impacts would be expected.  All major sources of NOx within 35 km (19 facilities) were explicitly modeled in the cumulative modeling demonstrations.  While EPA guidance suggests that it is sufficient to include background sources within 10 km of the project site, the applicant’s inclusion of additional sources resulted in more conservative estimates.  
7.2.4.3. Background Development and Monitors
The background concentration is based on monitoring data and is designed to take into account all existing natural or anthropogenic sources that are not explicitly modeled.  There are a variety of ways to develop a background concentration that differ in complexity and conservatism.  For this project, the least complex, most conservative method was utilized.  The background concentration added to the model results was simply the design value for the nearest NO2 monitor.  
7.2.4.4. NO2 NAAQS
The NO2 NAAQS analysis is more complex than for other pollutants.  This is mainly due to the fact that the emitted pollutant, NOX, is not the controlled pollutant, NO2.  NOX is the sum of the nitrogen-oxide species NO and NO2.  In general, a large portion of the NOX emitted from sources is NO.  Once the plume leaves the stack, oxidation reactions between NO and ozone in the ambient air convert a certain amount of the NO to NO2.  EPA guidance acknowledges the complexity and issues involved with this analysis and recommends a three-tiered approach to determining the ratio of NO2 to NOX, both in-stack and in the ambient air:
· Tier 1: 100% conversion of NO to NO2;
· Tier 2: 80% ambient conversion of NO to NO2 on an hourly average and 75% on an annual average;
· Tier 3: Default in-stack ratios of 50% conversion (or lower if defensible) with up to 90% ambient conversion utilizing either the ozone limiting method (OLM) or plume volume molar ratio method (PVMRM) algorithms.
For this analysis, the Tier 2 method, also called the Ambient Ratio Method (ARM), was utilized and the results in Table 9 demonstrate that the project is not expected to cause or significantly contribute to an exceedance of the NO2 NAAQS.
[bookmark: _Ref453587497]Table 9.  Cumulative modeling results for the Project compared to the 1-hour no2 NAAQS.
	Receptor Grid
	Maximum Concentration (μg/m3)
	NO2 1-hour NAAQS (μg/m3)
	Percent of NAAQS

	
	Sources
	Background
	Total
	
	

	Receptors with SIL violation
	68.98
	57.0
	125.98
	188
	67%

	Receptors in SIA
	72.30
	57.0
	129.30
	188
	69%


7.2.4.5. Class II Increment Analysis
The PSD increment represents the limit above an established baseline concentration that new sources may increase the local ambient ground level concentrations of a pollutant.  A PSD increment has not yet been established for the 1-hour NO2 standard; therefore, PSD increment analyses are not required for this project.
7.2.5. Class I Analysis 
All areas not explicitly designated as Class I in 40 CFR 81 Subpart D (such as national parks and wilderness areas) are considered Class II areas.  While the NAAQS apply to all areas equally, more stringent SILs and increments exist for Class I areas.  A Class I analysis is required for any project that may affect a Federal Class I area.  The Class I areas closest to the project site are Everglades National Park (ENP), 211 km to the southeast and Chassahowitzka National Wilderness Area (CNWA), 117 km to the northwest (Figure 13).  There are no other Class I areas within 350 km of the site.  
[image: ]
[bookmark: _Ref454543109]Figure 13 - Map of Federal Class I Areas Near the Project Site.
7.2.5.1. Class I SIL Analysis
A screening analysis was performed using AERMOD to evaluate the annual NO2 SIL.  A Class I SIL and PSD increment have not yet been established for the 1-hour NO2 standard; therefore, this analysis is not required for the 1-hour NO2 standard for this project.  AERMOD was run using a ring of receptors located 50 km from the project site and spaced at 1 degree intervals.  The results in Table 10 show that the maximum impact for any year was less than 2% of the annual NO2 SIL; therefore, a cumulative Class I increment analysis is not required.  
[bookmark: _Ref453587526][bookmark: _Ref391037597]Table 10.  Maximum predicted air quality impacts 50 km from the Project site compared to the Class I SIL.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	NO2
	Annual
	0.0023
	0.1
	1.7%
	No


7.2.6. Ozone Analysis
Projects with VOC or NOX potential emissions increases of 40 TPY or greater are required to perform a source impact analysis for ozone.  The applicant estimated maximum annual potential NOX emissions from the project to be 657.7 TPY and is therefore required to provide an analysis for ozone; however, ozone site-specific modeling is not typically completed for single source permitting because of its complexity involving computationally intensive models such as the Community Model for Air Quality (CMAQ) and the Weather Research and Forecasting Model (WRF).  
Ozone is a secondarily formed pollutant that is known to be caused by the regional emissions of VOC and NOX in combination with certain meteorological conditions (temperature, humidity, solar insolation, etc.).  Ambient ozone levels in Polk County, as inferred from two monitors located approximately 24 and 34 km north of the project site (63 ppb), are well within attainment of the recently promulgated 70 ppb 2015 ozone NAAQS.  As previously shown in Error! Reference source not found., actual emissions of the ozone precursor NOX have declined dramatically over the past ten years despite significant increases in population.  These reductions are far greater than the increase in NOX emissions from this project.  Ambient levels of ozone have also decreased over the last 15 years (Figure 14) due to improvements in motor vehicle emissions rates and the implementation of national rules such as the Clean Air Interstate Rule (CAIR) and continued reductions in both average motor vehicle fleet emissions and stationary source emissions are expected to further improve ozone air quality.  
For these reasons, DEP has reasonable assurance that the project will not significantly contribute to or cause any violation of the ozone NAAQS.
[image: ]
[bookmark: _Ref454543205]Figure 14 - Florida Monitored Ambient Ozone Concentration Trend 2001-2015.
7.2.7. Secondary PM2.5 Analysis
Secondary PM2.5 is formed through chemical reactions involving gaseous precursors such as SO2 and NOX.  Projects that involve a potential increase in these precursor pollutants above their SER require an analysis of the potential impact of secondary PM2.5 formation; however, current regulatory air dispersion and transport models, such as the EPA recommended AERMOD modeling system used in this analysis, do not account for these processes.  Per EPA guidance, for projects “where precursor emissions levels are marginally higher than the level of the SERs, monitored background levels are very low, and the primary PM2.5 impacts are also very low or not correlated in space and time with secondary formation such that the combination of the background and primary impacts are still well below the level of the NAAQS,” a qualitative assessment of secondary PM2.5 formation is sufficient.  
The project has predicted maximum annual potential emissions of 657.7 tons of NOX.  The formation of secondary PM2.5 from these emissions is expected to be minimal.  Secondary PM2.5 formation occurs slowly through time causing the impact to be more widespread and diffuse than the impact from direct PM2.5 emissions.  The air quality, with respect to particulate matter, in Polk County, as inferred from monitors in neighboring counties (design values for 24-hour/Annual PM2.5 are 14/6.5 µg/m3 for Polk County), is very good and the project is not expected to have a significant negative impact for several reasons: as previously mentioned, statewide emissions of NOX have decreased dramatically in the past decade and (see Figure 10) shows that these decreases are orders of magnitude larger than the small increase in emissions from the proposed project; the monitored PM2.5 design values in the vicinity are well within attainment; statewide monitored concentrations have fallen significantly in the past decade (Figure 15); and there are very few sources of either direct PM2.5 or PM2.5 precursors near the project site in Polk County.  While design values for 2012 – 2014 are invalid, there is still a clear downward trend from 2001 – 2015 based on the valid 2015 design value.
Given these factors, DEP has reasonable assurance that the proposed project will not significantly contribute to or cause any violation of a NAAQS or increment with respect to secondary PM2.5 formation.
[image: ]
[bookmark: _Ref454543254]Figure 15 - Florida Monitored Ambient PM2.5 Concentration Trend 2001-2015.  
7.3. Additional Impacts Analysis
The applicant is required by Rule 62-212.400(8), F.A.C.  to provide an analysis of the project’s potential impacts on visibility, soils, vegetation, and wildlife due to the proposed project or any general commercial, residential, or industrial growth associated with the project.  
7.3.1. Growth
This project does not involve any construction and is therefore not expected to result in any commercial or industrial growth in the area.  
7.3.2. Soils, Vegetation, and Wildlife
Emissions of pollutants have the potential to negatively affect soils, vegetation and wildlife near sources.  The project’s maximum predicted air quality impacts are less than the NAAQS which were established to protect both public health and welfare.  In addition, secondary NAAQS have been set to protect against visibility impairment and damage to animals, crops, vegetation, and buildings.  All ambient air quality impacts from the project have been predicted to remain well below the applicable secondary NAAQS as well and therefore the impact on soils, vegetation, and wildlife is expected to be negligible.  
7.3.3. Class I AQRV
The Federal Land Manager (FLM) for every Class I area that may be affected by a source is charged with protecting all air quality related values (AQRV), including visibility and deposition, in that area.  An AQRV analysis is generally required for all PSD projects and the applicant completed such an analysis for this project.
7.3.3.1. AQRV Analysis
For distances greater than 50 km, visibility impairment is considered to take the form of regional haze rather than a distinct plume.  The visibility degradation in ENP and CNWA is based on a change in the light-extinction coefficient which is the attenuation of light per unit distance due to scattering and absorption by gases and particles in the atmosphere.  The visibility threshold at each receptor is met if the 98th percentile daily average change in light extinction is less than 5% or 0.5 deciview (dv) for each modeled year.  
An initial screening analysis was performed following FLAG 2010 guidance to determine if there could be any significant impacts in Class I areas.  The analysis calculates the Q/D ratio, where Q is potential project emissions in TPY of SO2, NO2, particulate matter, and sulfuric acid mist, and D is the distance in kilometers to the Class I area.  For sources with a Q/D ratio of 10 or less, no further AQRV analysis is required.  As seen in Table 11, Class I AQRV impact analyses are only necessary for CNWA.
The applicant completed a Class I AQRV impact analysis for CNWA using the CALPUFF model for Units 2-5 at TECO Polk Station as part of a previous PSD application submitted in October, 2012.  DEP reviewed this modeling and found it was performed correctly following the most recent FLM guidance and is conservatively representative of this project.  Table 12 compares the emissions rates and stack parameters of Unit 1 and Units 2-5.  As can be seen, total emissions for all pollutants is approximately 24% lower for Unit 1 as compared to Units 2-5.  Since Units 2-5 were not found to have a significant impact on visibility or nitrogen deposition in CNWA and only reached about 25% of the FLM thresholds (Table 13), DEP has reasonable assurance that this project will not significantly impact visibility or nitrogen deposition in CNWA.
[bookmark: _Ref453587710]Table 11.  Summary of AQRV SCREENING Analysis for the Project.
	
	NOx
	SO2
	H2SO4
	PM10
	Totals

	Potential emissions (Q) in TPY
	657.7
	549.6
	83.6
	74.5
	1365.4

	
	Chassahowitzka
	Everglades
	
	
	

	Distance from Project (D) in km
	116.9
	211.8
	
	
	

	FLAG screening ratio (Q/D)
	11.7
	6.4
	
	
	


[bookmark: _Ref453587723]Table 12.  emissions and stack parameters for unit 1 & units 2-5.
	Parameter
	Units
	Units 2-5
	Unit 1

	Stack height
	ft
	130
	150

	Stack diameter
	ft
	19.0
	19.0

	Stack velocity
	ft/sec
	60.0
	78.5

	Stack temperature
	°F
	194
	340

	SO2 emissions
	lb/hr
	49.2
	9.38

	H2SO4 emissions
	lb/hr
	14.0
	0.72

	NOx emissions
	lb/hr
	141.2
	185.0

	PM2.5 emissions
	lb/hr
	76.0
	17.01

	Total emissions for all pollutants
	lb/hr
	280.4
	212.1


[bookmark: _Ref454542569]Table 13.  summary of aqrv analysis for units 2-5.
	
	Max Impact
	FLM Threshold
	% of Threshold

	Nitrogen deposition (kg/ha/yr)
	0.0024
	0.01
	24.4

	Visibility (Mm-1)
	1.30
	5.0
	26.0


7.4. Conclusion
Based on the results presented in the air quality impact analysis, the Department has reasonable assurance that the increased pollutant emissions associated with the project will not cause or significantly contribute to any violation of a NAAQS or PSD increment; in addition, the Department finds that there will be no adverse impact on soils, vegetation, wildlife, or AQRVs in Class I areas.  
8. PRELIMINARY DETERMINATION
[bookmark: lastpage]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.  Stephen Hathaway is the project engineer responsible for reviewing the application and drafting the permit changes.  Ashley Kung is the meteorologist responsible for reviewing and approving the ambient air quality analyses.  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 850/717-9031 or by email Stephen.R.Hathaway@dep.state.fl.us.
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