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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
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 PPS is an Electrical Service Plant categorized under Standard Industrial Classification Code No. 4911.  The PPS is in Polk County at 9995 State Route 37 South in Mulberry, Florida.  The location of Polk County is shown in Figure 1 while Figure 2 shows the location of the PPS.  A satellite view of the PPS is shown in Figure 3.  The UTM coordinates of the existing facility are Zone 17, 402.44 kilometers (km) East, and 3067.36 km North.  
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[bookmark: _Ref454353299][bookmark: _Ref454432156]Figure 1.  Location of Polk County, Florida.	Figure 2.  Location of the Polk Power Station.
[image: ]
[bookmark: _Ref506271876]Figure 3.  Satellite View of the PPS.
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).  The current Title V Air Operation Permit under which the PPS operates is Permit  No. 1050233-045-AV.
[bookmark: _Hlk506359909][bookmark: _Hlk506364343]Unit 1 (see red rectangle in 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 (used for startup, backup and augmentation) fired General Electric (GE) 7FA combined cycle combustion turbine (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 synthesis gas (syngas) cleanup and sulfur recovery system; and a sulfuric acid plant (SAP) designated as EU 004.  There is also 120 million British thermal units per hour (MMBtu/hr) auxiliary boiler designated as EU 003.  A nominal 65 MW are consumed by the oxygen plant and process auxiliary equipment which is the difference between net and gross power production.  The startup fuel for the SAP and solid fuel gasifier is natural gas.  Natural gas is used as the startup, 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 facility 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.  The Polk 2 Combined Cycle system added four new heat recovery steam generators equipped with natural gas-fired duct burners, a single 500 MW steam turbine-electrical generator to units 2 - 5 to create a “4-on-1” combined cycle unit with a nominal electrical generating capacity of 1,160 MW, which are regulated as EUs 020 - 023.  The facility also operates two emergency generator engines and two emergency fire pump engines, collectively regulated as EU 007, a third emergency generator engine regulated as EU 018 and a mechanical draft cooling tower for Polk 2 regulated as EU 019.  
A list of the regulated Emission Units (EU) at the facility is given in Table 1.  The EUs affected by this project are highlighted in yellow.
[bookmark: _Ref506273040]TABLE 1 – LIST OF EUs AT THE PPS.
	[bookmark: _Hlk485915022][bookmark: _Hlk485914980]E.U. No.
	[bookmark: _Toc391031258]Brief Description

	001
	260 MW Combined Cycle Gas Turbine No. 1 (CT/IGCC)

	003
	120 Million Btu per Hour Auxiliary Boiler

	004
	Sulfuric Acid Plant (SAP)

	005
	Solid Fuel Handling System (SFHS)

	006
	Solid Fuel Gasification System (SFGS)

	007
	Emergency Equipment

	009
	Nominal 165 MW Simple Cycle Turbine No. 2

	010
	Nominal 165 MW Simple Cycle Turbine No. 3

	013
	Nominal 165 MW Simple Cycle Turbine No. 4

	014
	Nominal 165 MW Simple Cycle Turbine No. 5

	018
	500 KW Emergency Generator Diesel Engine

	019
	Mechanical Draft Cooling Tower – consisting of six cells with six individual exhaust fans

	020
	Unit 2H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator

	021
	Unit 3H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator

	022
	Unit 4H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator

	023
	Unit 5H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator


1.4. Facility Regulatory Categories
· [bookmark: _Hlk506365034]The facility is not 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 operates units subject to the New Source Performance Standards (NSPS) in Part 60, Title 40 of the Code of Federal Regulations (40 CFR 60).
· The facility operates units subject to the National Emission Standards for Hazardous Air Pollutants (NESHAP) in Part 63, Title 40 of the Code of Federal Regulations (40 CFR 63).
1.5. Project Description
[bookmark: _Hlk506358072][bookmark: _Hlk506365077][bookmark: _Hlk506296130][bookmark: _Hlk506273906]On January 2, 2018, the Department revived an air construction permit application (Application, click “Public Oculus Login” button) from TEC to conduct trial burns to gasify petroleum coke in the solid fuel gasification system of Unit 1.  Specifically, TEC is requesting to be able to gasify up to 100 percent (%) petroleum coke.  TEC requests authorization to conduct trial burns that would gradually increase the percent of petroleum coke up to 100% over a period of up to 180 days.  The maximum sulfur content of the fuel blend will not exceed the currently permitted amount of 4.7% by weight.  The PPS solid fuel gasification system is currently authorized in its Title V air operation permit to process a blend of coal and petroleum coke containing a maximum of 85% petroleum coke by weight.
[bookmark: _Hlk506275111]In 2006, TEC received authorization in from the Department to conduct trial burns while firing syngas produced from the gasification of 95-100% petroleum coke with a fluxing agent under Air Construction Permit Number 1050233-019-AC.  A test report from the project can be found at the following link:  Test Report (click “Public Oculus Login” button).  This report documents that 100% petroleum coke was gasified for fourteen days in Unit 1 and during that time, TEC remained in compliance with all permitted emission rates and sulfuric acid production limitations.  However, with petroleum coke rates higher than 85%, slagging issues occurred in the solid fuel gasification system due to the very low mineral content of the petroleum coke.  To combat this problem, a fluxing agent was required to make the mineral content equivalent to eastern bituminous coal when gasifying 100% petroleum coke.  During the 2006 test burn, when using the fluxing agent at a 100% petroleum coke gasification rate, the slag produced had a carbon content that was too high to be sold to third party vendors.  Consequently, at the time, TEC decided to use a maximum petroleum coke/coal blend of 85%/15% going forward.
1.6. Processing Schedule
January 2, 2018:	Department received the application for an air pollution construction permit; application complete.
February 15, 2018:	Department issued Draft air construction permit package.
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:
· 5 tons per year or more of lead;
· 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).  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
In the previous air construction permit (No 1050233-019-AC) issued in November 2006, the Department determined that project would not result in PSD-significant emission increases and was not subject to PSD preconstruction review.  In that project, the main pollutants of concern were SO2 and SAM due to the higher sulfur content of the petroleum coke and coal fuel blend being gasified and fired during the trial burns:  a coal and petroleum coke blend of up to 6% sulfur by weight versus the then permitted limit of 3.5%.  Note, the current permitted fuel blend sulfur limit is 4.7% by weight authorized by Permit No. 1050233-029-AC/PSD-FL-194J.
To provide reasonable assurance that PSD SERs were not exceed during the trial burns, specific conditions pertaining to monitoring and testing were included in the permit to so that emissions for baseline conditions and during each trial burn scenario could be determined.  In addition, during the 2006 trial burn project, except for the higher blended fuel sulfur contents, all the existing requirements of the Title V air operation permit had to be met.
For the current trial burn project, monitoring and testing requirements will be included in the permit to ensure PSD is not triggered and all the existing requirements of the current Title V air operation permit will have to be met.  Significantly, because the petroleum coke and coal fuel blend will not exceed the currently permitted fuel sulfur limit of 4.7% by weight, the PSD concerns with regards to SO2 and SAM emissions are not present in the current trial burn project.  
3. DEPARTMENT REVIEW
3.1. Fuel Information
TEC is proposing to blend the fuel (petroleum coke and coal/flux) gasified for the trial burns at Big Bend Power Station (Facility ID No. 0570039), and a surfactant will be applied to the fuel blend as needed.  The fuel blend will be transported to the PPS by truck trailers and unloaded to the fuel unloading bin.  Fugitive emissions will be controlled by water sprays as needed.
TEC has indicted that with increased amounts of petroleum coke, fluxing agents may be needed to adjust gasifier flow characteristics.  Although TEC anticipates that a fuel blend of 95-98% petroleum coke and 2-5% coal will optimize Unit 1 performance without the addition of a flux, TEC is requesting authorization to add a fluxing agent if it is determined that a flux will optimize operations.  If TEC identifies a need for a flux based on operational observations during the trial burns, TEC will blend the minimum amount of flux required to prevent residual mineral matter from remaining in the gasifier.  
TEC states that there are many constraints that determine the extent of flux addition.  In general, a ten to one (10/1) ratio of flux to petroleum coke mineral matter is sufficient.  Initially, flux would be added at high ratios of up to 10/1 to ensure that there is enough flux to remove petroleum coke mineral matter out of the gasifier.  The flux addition rate will be optimized by gradually reducing it down to levels that are not detrimental to gasifier operation.  Bottom ash from the Big Bend Power Station boilers or dirt would be used as a flux, if needed.  The flux would be added to the fuel blend at Big Bend Power Station, which is authorized under Subsection O of its current Title V air operation permit (No. 0570039-110-AV).
3.2. Testing Requirements
TEC proposes to conduct applicable emissions testing of the CT/IGCC (EU 001) and SAP (EU 004) concurrently during the trial burns.  Testing will be conducted using baseline conditions (blended fuel content of 85% petroleum coke and 15% coal gasification).  Additional emissions tests will be conducted once the maximum level of petroleum coke is being gasified (95 - 100% petroleum coke and 0-5% coal/flux).
The following pollutants measured by stack testing or certified continuous emission monitoring systems (CEMS), for the scenarios given in the preceding paragraph, for the indicated emission unit: 
· Nitrogen Oxides (NOX, CT/IGCC only);
· Sulfur Dioxide (SO2, SAP and CT/IGCC);
· Sulfuric Acid Mist (H2SO4, SAP and CT/IGCC);
· Carbon Monoxide (CO, CT/IGCC only): and
· Visible Emissions (SAP and CT/IGCC). 
All testing will be performed using approved EPA Reference Methods.  SO2 and NOX emissions for the CT/IGCC will be provided by CEMS.
[bookmark: _Hlk506371541]If bottom ash is used as a flux, TEC is proposing to conduct a five-day mercury emissions test using EPA Reference Method 30B.  According to TEC, since petroleum coke contains less mercury than coal and most mercury in coal combustion residuals is contained in the fly ash, the change in mercury emissions from the addition of bottom ash as a flux should be negligible (the Department agrees with this conclusion).  However, TEC will conduct mercury emissions testing to ensure that PPS continues to qualify as a Low Emitting Electrical Generating Station under the Mercury and Air Toxics Standards (40 CFR 63, Subpart UUUUU).
3.3. Draft Permit Conditions
· For a period of 180 days from issuance of the permit, the permittee is authorized to begin and complete a test program to gasify a blend of coal/petroleum coke up to 100% petroleum coke and fire the syngas in IGCC Unit 1 (EU-001).
· During the trial burns, the permittee is authorized to gasify a blend of coal/petroleum coke up to 100% petroleum coke.  The permittee is authorized to add a flux (i.e., sand, soil, coal bottom ash, etc.) to ensure proper operation of the gasifier.
· During the trial burns, the permittee may fire syngas produced from the blend of coal/petroleum coke up to 100% petroleum coke in IGCC Unit 1 (EU-001).
· During the trial burns, the maximum sulfur content of the coal/petroleum coke blend shall not exceed 4.7% by weight (permitted limit).
· During the trial burns, the permittee is authorized to gasify and fire a blend of coal/petroleum coke up to 100% petroleum coke in addition to the currently authorized fuels.
· Baseline and maximum petroleum coke trial burn emissions from the CT/IGCC (EU 001) shall be determined by:  stack tests for Hg (if coal bottom ash is used), CO, SAM, VOC and visible emissions; and by CEMS for NOX and SO2 emissions.
· [bookmark: _GoBack]Baseline and maximum petroleum coke trial burn emissions from the SAP (EU 004) shall be determined by stack tests for SAM, SO2 and visible emissions.
· The composition of coal, petroleum coke, and blended fuels gasified (including sulfur contents) shall be determined by proximate and ultimate analyses.
· If flux is used in the gasifier, identify the type of flux (i.e., sand, soil, coal ash, etc.), percent of flux used per feed material, the rate of flux feed, the amount of flux for the given trial burn period, and the composition of the flux by proximate and ultimate analyses (including mercury content).
· The permittee shall comply with all specific conditions of the current Title V air operation permit during the trial burns.  The trial burns shall cease as soon as possible if the plant is unable to comply with any of the Title V permit conditions due to the trial burns.  
· The expiration date of this permit shall be sufficient to allow the trial burn program to be completed and to incorporate the test results, e.g., maximum blend ratio of petroleum coke and coal and flux requirements, into a revised Title V air operating permit.
· Provide proper notifications and stack test reports.
· Provide a final report summarizing the trial burn project.
3.4. State Requirements
EUs affected by this project are subject to BACT limits and various testing and reporting requirements.  This project does not change the applicability of these state requirements.
3.5. Federal NSPS and NESHAP Provisions
EUs affected by this project are subject to various NSPS and NESHAP requirements.  This this project does not change the applicability of these requirements.
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.  David Read, P.E., 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 850-717-9075 or by email at david.read@floridadep.gov (david.read@dep.state.fl.us ).

[bookmark: _Hlk506296832]Tampa Electric Company	Project No. 1050233-046-AC
Polk Power Station	Trial Burns of Petroleum Coke in Unit 1
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