[image: image1.png]



TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

APPLICANT

Seminole Electric Cooperative, Inc.
P.O. Box 272000

Tampa, FL  33688-2000
Seminole Generating Station
Facility ID No. 1070025
Palatka, Florida

PROJECT

Project No. 1070025-011-AC (PSD-FL-375A)
Minor Revisions
COUNTY

Putnam County, Florida
PERMITTING AUTHORITY

Florida Department of Environmental Protection

Division of Air Resource Management

Bureau of Air Regulation

New Source Review Section

2600 Blair Stone Road, MS#5505

Tallahassee, Florida  32399-2400

June 12, 2009
1.  General Project INFORMATION

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 Rules 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 on a quarterly basis in Rule 62-204.800, F.A.C.

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.

Facility Description and Location

The Seminole Generating Station is an existing coal-fired electric generating station, which is categorized under Standard Industrial Classification Code No. 4911.  The facility is located in Putnam County east of U.S. Highway 17 and approximately seven miles north of Palatka.  The UTM coordinates of the existing facility are Zone 17, 438.80 km East, and 3289.20 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).

Facility Regulatory Categories

· The facility is a major source of hazardous air pollutants (HAP).

· The facility operates units subject to the acid rain provisions of the Clean Air Act.

· The facility is a Title V major source of air pollution in accordance with Chapter 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.

Project Description

In March of 2006, Seminole Electric Cooperative, Inc. submitted an application proposing to add a new coal-fired Unit 3 to the existing, certified Seminole Generating Station site located in Putnam County, north of Palatka.  On September 5, 2008, the Department issued final air construction Permit No. PSD-FL-375 (Project No. 1070025-005-AC) to install the proposed Unit 3 adjacent to existing Units 1 and 2.  The design of the Unit 3 project is intended to maximize the co-use of existing site facilities to the greatest extent possible, including a common fuel blend and fuel handling facilities for Units 1, 2 and 3.  The addition of Unit 3 will increase the total electrical generating output capacity of the existing plant by almost 60%.
Unit 3 features supercritical pulverized coal technology with a maximum heat input rate of 7500 MMBtu per hour and a nominal electrical generating capacity of 750 MW.  The primary fuel will be a blend of coal and petroleum coke.  The solid fuels for Unit 3 will be delivered by an existing rail system.  Modern air pollution control equipment will include a wet flue gas desulfurization (FGD) system for sulfur dioxide (SO2) removal, a selective catalytic reduction (SCR) system to control of nitrogen oxides (NOX), an electrostatic precipitator (ESP) to collect and remove fine particles, and a wet ESP to control sulfuric acid mist.  The control of fluorides and mercury will be accomplished through co-benefits of the above air pollution control technologies.  Compliance will be demonstrated by continuous emissions monitoring systems for the following pollutants:  carbon monoxide (CO), NOX, SO2 and mercury.
On December 22, 2008, Seminole Electric Cooperative, Inc. (the applicant) submitted an application requesting the following specific revisions to the air construction permit.
· Extend the permit expiration date;

· Incorporate the agreement dated March 19, 2007 between the applicant and the Sierra Club (Sierra Club Agreement);
· Revise or remove references to the Clean Air Interstate Rule (CAIR) and the Clean Mercury Rule (CAMR); and
· Revise permit conditions to address comments received from EPA Region 4.
In addition, the applicant requested that the Department concur with its determination that HAP emissions from the Unit 3 project will be less than the major source thresholds of 10 tons per year of any individual HAP emissions and 25 tons per year of total HAP emissions.  Such a determination would mean that the project does not require a case-by-case determination of the Maximum Achievable Control Technology (MACT) pursuant to Section 112(g) of the Clean Air Act.
Processing Schedule

12/22/08
Received the application for a minor source air pollution construction permit.

03/25/09
Received additional information; application complete.
2.  PSD Applicability
Original Project for SGS Unit 3, Project No. 1070025-005-AC (PSD-FL-375)
For areas currently in attainment with the state and federal 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.  Based on emissions decreases from Permit 1070025-004-AC to install air pollution control equipment on Units 1 and 2, the Unit 3 project netted out of PSD preconstruction review for the following pollutants:  NOX, SO2 and sulfuric acid mist (SAM).  Therefore, the original Unit 3 project was subject to PSD preconstruction review only for the following PSD pollutants:  CO, fluorides (Fl), particulate matter (PM), particulate matter with a mean particle diameter of 10 microns or less (PM10) and volatile organic compounds (VOC).
Minor Revisions to SGA Unit 3 Project, Project No. 1070025-011-AC (PSD-FL-375A)
The current project is a minor revision of the original air construction permit for Unit 3, which has not yet been constructed.  There will be no emissions increases; therefore, the project is not subject to additional PSD preconstruction review, but will be a revision of the original air construction permit.  Because PSD preconstruction review is not triggered, the Department did not conduct a new review for Best Available Control Technology (BACT) nor make any changes to the prior BACT determinations.  The Department’s original BACT determinations remain unchanged.  
3.  Department Review of Requested Permit Revisions
Permit Expiration Date
Applicant Request:  The final air construction permit specifies an expiration date of December 31, 2012, which was based on the preliminary schedule described in the original application submitted on March 9, 2006.  However, intervening events of the site certification process delayed issuance of the final permit until September 5, 2008.  The applicant requests an extension of the permit expiration date through December 31, 2016 to provide sufficient time to complete all construction and shakedown activities and obtain a revision of the Title V air operation permit to incorporate the Unit 3 requirements.
Department Review:  As previously mentioned, the project was also subject to a site certification process, which typically takes at least a year.  Based on that assumption, the final permit could have been issued in March of 2007.  This means that the final permit was likely delayed no more than 18 months.  Therefore, the Department agrees to extend the air construction permit by 18 months through July 1, 2014.  This provides more than five years from the date the permit was first issued.
To make certain that the original BACT determinations do not become outdated, the final permit already includes provisions to ensure that the applicant begins construction in a timely manner and maintains a continuous program of construction.  Pursuant to Rule 62-212.400(12)(a), F.A.C., the final permit includes the following requirements in Condition 3 of Section II:

“Authorization to construct shall expire if construction is not commenced within 18 months after receipt of the permit, if construction is discontinued for a period of 18 months or more, or if construction is not completed within a reasonable time.  This provision does not apply to the time period between construction of the approved phases of a phased construction project except that each phase must commence construction within 18 months of the commencement date established by the Department in the permit.  The Department may extend the 18-month period upon a satisfactory showing that an extension is justified.  In conjunction with an extension of the 18-month period to commence or continue construction (or to construct the project in phases), the Department may require the permittee to demonstrate the adequacy of any previous determination of Best Available Control Technology (BACT) for emissions units regulated by the project.  For good cause, the permittee may request that this PSD air construction permit be extended.  Such a request shall be submitted to the Department’s Bureau of Air Regulation at least sixty (60) days prior to the expiration of this permit.”

Extending the permit through July 1, 2014 will not affect these requirements.  As stated above, for good cause, the permittee may request an extension of the permit.  Nevertheless, the permittee must begin construction on the project within 18 months after receiving the original air construction permit (September 5, 2008).  To make sure that the applicant fully understands this requirement, the Department revised the first sentence in Condition 3 of Subsection II of the permit to, “Authorization to construct shall expire if construction is not commenced within 18 months after receipt of the initial permit (September 5, 2008), if construction is discontinued for a period of 18 months or more, or if construction is not completed within a reasonable time.”
Sierra Club Agreement
Applicant Request:  The applicant specifically requests the Department incorporate the Sierra Club Agreement into the final PSD permit as enforceable requirements.  
Department Review:  Seminole Electric Cooperative, Inc. and the Sierra Club entered into a settlement agreement (Sierra Club Agreement) to resolve issues between the two parties.  The Department was not a party to the Sierra Club Agreement.  For the original project, Seminole Electric Cooperative, Inc. requested that the terms of the Sierra Club Agreement be included in the original Final Permit.  The Department’s Final Determination for the original permit stated that this could be accomplished in a subsequent request to revise the permit, which is a part of this current project.
As requested, the Department agrees to incorporate the “Terms and Conditions” of the Sierra Club Agreement as enforceable requirements in Appendix SC of the revised air construction permit.  It is also noted that:
· The permittee shall comply with all other conditions of the final permit as drafted by the Department.
· The Sierra Club Agreement cannot and does not directly modify any permit conditions. 

· Only those provisions of the Sierra Club Agreement under “Terms and Conditions” related to and appropriate for the air permit are included in Appendix SC, which is a part of the permit.
· The conditions in Appendix SC are enforceable by the Department as part of the permit.  All other provisions of the Sierra Club Agreement are enforceable by the parties to the agreement.  In addition, paragraphs 10, 11 and 12 of the “Terms and Conditions” are considered obsolete and are not included in Appendix SC to this permit.
Appendix SC includes several permitting notes that describe how the terms of the Sierra Club Agreement were incorporated.
CAIR and CAMR References
Applicant Request:  The applicant requests removal of obsolete references to the CAIR and CAMR programs.
Department Review:  The terms CAIR and CAMR are used under the subsection “Regulatory Classification” in Section I of the permit.  Since the federal CAIR and CAMR provisions have been vacated and remanded to EPA for reconsideration, the Department will make the following clarifications.  Deleted text is shown with strikethrough and new text is double underlined.
CAIR:  As an eElectric generating units, SGS Unit 3 may be subject to the Clean Air Interstate Rule pending EPA’s reconsideration of the federal rule the finalization of DEP rules.
CAMR:  SGS Unit 3 is a new cCoal-fired units power plant and will may be subject to the Clean Air Mercury Rule pending EPA’s reconsideration of this vacated federal rule finalization of DEP rules.
EPA Region 4 Comments

The applicant identified the following comments made by EPA Region 4 on the draft permit and requested corresponding revisions to the air construction permit.
1. Applicant Request:  In Condition 4 of Section IIIA of the permit, clarify that the maximum heat input rate is an enforceable restriction.  The applicant notes that this is also included in the Sierra Club Agreement.

Department Review:  The Department agrees to revise the third sentence in this condition as follows:
“The steam generator shall be designed for a maximum heat input rate shall not exceed of 7,500 MMBtu per hour of coal fuel blend based on fuel sampling and analysis.”
2. Applicant Request:  In Condition 10 of Section IIIA of the permit, correct the equivalent “lb/hour” of VOC emissions from 16.7 to 25.5 lb/hour.  Since the VOC emissions standard is 0.0034 lb/MMBtu, the correct equivalent mass emissions rate based on a maximum heat input rate of 7500 MMBtu/hour is 25.5 lb/hour.  The applicant notes that the correction is also included in the Sierra Club Agreement.

Department Review:  The Department agrees to the requested correction.
3. Applicant Request:  In Condition 15 of Section IIIA of the permit, clarify that the PM filterable limit of 0.013 lb/MMBtu applies to all fuel blends by deleting the phrase “while firing 100% coal”.
Department Review:  The Department agrees to the requested clarification.
4.  Applicant’s Analysis of Major/Minor HAP Source Status
The applicant provided estimates for the following categories of controlled HAP emissions:  acid gases, organics and metals.  In addition to each specific HAP emissions factor, the maximum annual emissions were based on the following information:  maximum heat input rate for Unit 3:  7500 MMBtu per hour; 11,780 Btu/lb (23.56 MMBtu per ton) higher heating value of coal blend; 318.3 tons per hour maximum coal blend firing rate; and 8760 hours per year maximum hours of operation.  Summary tables of the applicant’s HAP emissions estimates are provided in Attachment A of this Technical Evaluation and Preliminary Determination.
Acid Gas HAP Emissions

To estimate hydrogen chloride (HCl) and hydrogen fluoride (HF) emissions from Unit 3, the applicant used data from the United States Coal Quality Database
 managed by the United States Geological Survey (USGS).  Based on the upper 95% confidence interval for Central Appalachian Region coal, the applicant identified a chloride content of 1040.5 ppmw and a fluoride content of 89.9 ppmw.  The applicant assumed a control efficiency of 99.7% for HF and HCl emissions based on the proposed air pollution control equipment (wet FGD system, an SCR system, an ESP and a wet ESP) as well as recent projects with similar acid gas controls (Duke Energy Marshall Unit 4 project in North Carolina and the Spurlock Station Unit 2 project in Kentucky).  The applicant estimated maximum annual emissions of 8.71 tons of HCl/year and 0.75 tons of HF/year for total acid gas HAP emissions of 9.46 tons/year.  Therefore, the applicant believes there is reasonable assurance that emissions of each individual acid gas HAP will be less than 10 tons per year.
Organic HAP Emissions
The applicant identified and estimated the emissions of 40 individual organic HAP from firing coal using a combination of EPA’s “Compilation of Air Pollutant Emission Factors” known as AP-42
 and the “Emission Factor Handbook” from the Electric Power Research Institute (EPRI)
.  Estimates of organic HAP emissions are based on:
· AP-42 Table 1.1-12:  dioxin/furan (PCDD/PCDF);

· AP-42 Table 1.1-14:  2-chloroacetophenone, cumene, cyanide, dimethyl sulfate, ethylene dichloride, ethylene dibromide, hexane, methyl hydrazine, methyl tert butyl ether, polycyclic organic material, and 1,1,1-trichloroethane; and
· EPRI Emission Factors:  acetaldehyde, acetophenone, acrolein, benzene, benzyl chloride, biphenyl, bis(2-ethylhexyl) phthalate (DEHP), bromoform, carbon disulfide, chlorobenzene, chloroform, 2,4-dinitrotoluene, ethyl benzene, ethyl chloride, formaldehyde, isophorone, methyl bromide, methyl chloride, methyl methacrylate, methylene chloride, naphthalene, phenol, propionaldehyde, styrene, tetrachloroethylene, toluene, xylenes and vinyl acetate.
Using the emissions factors from the sources identified above and maximum permitted operation, the applicant estimated total organic HAP emissions of 6.14 tons/year.  Therefore, the applicant believes there is reasonable assurance that emissions of each individual organic HAP will be less than 10 tons per year.
Metal HAP Emissions
The applicant identified 11 different metal HAP emissions from firing coal.  The following summarizes the references and methods for the emissions estimates.

· The equations provided in AP-42 Table 1.1-16 were used to estimate controlled emissions of antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead, manganese and nickel.  This table identifies a unique equation for each metal HAP dependent on the following variables:  concentration (ppmw) of given metal HAP, weight fraction of ash in coal blend (e.g., 10% is 0.1 weight fraction) and the site-specific emissions limit for particulate matter (0.013 lb/MMBtu).  Data for each specific metal HAP concentration and the weight fraction of ash was provided from the USGS Coal Quality Database. 
· For mercury, the applicant used the current permitted mercury emissions standard of 7.5 x 10-07 lb/MMBtu.
· For selenium, the applicant used the expected selenium concentration from the USGS Coal Quality Database and assumed a control efficiency of 95%, which is approximately equivalent to that predicted for mercury (95.59%), which is another volatile metal.
Using the emissions factors from the sources identified above and maximum permitted operation, the applicant estimated total metal HAP emissions of 2.24 tons per year.  Therefore, the applicant believes there is reasonable assurance that emissions of each individual metal HAP will be less than 10 tons per year. 
Total HAP Emissions
Based on the above analysis, the applicant estimates the following total annual HAP emissions.
Table A.  Applicant’s HAP Emissions Summary

	HAP
	Tons/Year

	Acid Gas HAP
	9.46

	Organic HAP
	6.14

	Metal HAP
	2.24

	Total HAP
	17.84


Based on this analysis, each individual HAP is predicted to be less than 10 tons/year and the total combined HAP will be less than 25 tons/year.  Therefore, the applicant believes that the Unit 3 project will be a minor source of HAP emissions.

HAP Emissions Limits and Monitoring Proposed by the Applicant

The applicant proposes the following emissions limits and monitoring methods to provide assurance that the project will not result in a major source of HAP emissions.
Acid Gas HAP Emissions

Since HCl emissions are the highest individual HAP, the applicant proposes an emissions standard for HCl of 3.01 x 10-04 lb/MMBtu, which is equivalent to 9.89 tons/year.  The applicant proposes initial and annual stack tests for HCl emissions in accordance with EPA Method 26A and initial stack tests for HF emissions in accordance with EPA Methods 13A/13B.  The permit requires subsequent stack tests for HF emissions prior to renewing the Title V air operation permit.  The Department notes that the current permitted HF emissions limit is 0.00023 lb/MMBtu, which is equivalent to 7.56 tons/year at full permitted capacity.  
The applicant states that controlling SO2 emissions with the wet FGD and wet ESP systems will also result in controlling acid gas emissions.  Based on emissions test data from Spurlock Station Unit 2 (East Kentucky Power Cooperative, Inc.), the applicant believes that acid gas HAP emissions will be controlled with an efficiency of at least 99.7%.  To ensure low levels of acid gas emissions between tests, the applicant proposes the continuous monitoring of SO2 emissions as a surrogate for acid gas HAP emissions.  The applicant believes that demonstrating compliance with the permitted SO2 emissions standard of 0.165 lb/MMBtu based on a 24-hour rolling average of CEMS data will provide reasonable assurance that acid gas HAP emissions will be less than predicted.  

Organic HAP Emissions
The applicant proposes to use CO emissions as a surrogate for organic HAP emissions.  The applicant states that CO emissions will vary in the same manner as organic HAP emissions, which are a function of the coal combustion process.  The applicant suggests that compliance with the permitted CO emissions standard of 0.15 lb/MMBtu based on a 30-day rolling average of CEMS data will provide reasonable assurance that organic HAP emissions will be less than 6.14 tons per year.  No additional testing is proposed.
Metal HAP Emissions
The current air construction permit specifies a mercury emissions standard of 7.05 x 10-6 lb/MWh based on a 12-month rolling average as determined by the methods and requirements specified in the NSPS Subpart Da provisions of 40 CFR 60.45(b) and 60.50(g).  These provisions require the installation and operation of a CEMS to demonstrate compliance with the mercury emissions standard.  At full capacity, this is approximately 46 pounds of mercury per year (0.023 tons/year).
The applicant proposes to use the filterable portion of PM10 as a surrogate for other metal HAP emissions.  The applicant suggests that compliance with the filterable PM10 emissions standard of 0.013 lb/MMBtu (a BACT standard) will effectively demonstrate metal HAP emissions no higher than the predicted emissions rates (a total of 2.24 tons/year).  Compliance with the PM10 emissions standard will be demonstrated by conducting initial and annual stack tests, as well as implementing the Compliance Assurance Monitoring (CAM) Plan for the ESP and wet ESP that will be developed for the Title V air operation permit.  No additional metal HAP testing is proposed.
5.  Department’s Determination of Major/Minor HAP Source Status
Calculation of Potential Emissions
The determination of major HAP source status for new units undergoing preconstruction review is based on potential emissions and not actual emissions.  As EPA describes on its web site (http://www.epa.gov/ttn/atw/
112g/112gpg.html), “Newly constructed facilities or reconstructed units or sources at existing facilities would be subject to 112(g) requirements if they have the potential to emit hazardous air pollutants (air toxics) in “major” amounts (10 tons or more of an individual pollutant or 25 tons or more of a combination of pollutants).”  Also, Section 40 CFR 63.2 defines a major source as, “… any stationary source or group of stationary sources located within a contiguous area and under common control that emits or has the potential to emit considering controls, in the aggregate, 10 tons per year or more of any hazardous air pollutant or 25 tons per year or more of any combination of hazardous air pollutants, unless the Administrator establishes a lesser quantity, or in the case of radionuclides, different criteria from those specified in this sentence.”  Since SGS Unit 3 has not been constructed, it only has potential emissions at this time. 

In Rule 62-210.200(245), F.A.C., the Department defines potential to emit as, “The maximum capacity of an emission unit or facility to emit a pollutant under its physical and operational design.  Any physical or operational limitation on the capacity of the emissions unit or facility to emit a pollutant, including air pollution control equipment and restrictions on hours of operation or on the type or amount of material combusted, stored, or processed, shall be treated as part of its design if the limitation or the effect it would have on emissions is federally enforceable.  Secondary emissions do not count in determining the potential to emit of an emission unit or facility.”

Based on this definition, potential emissions calculations for SGS Unit 3 are based on firing 100% of the design coal blend at maximum permitted capacity as intended under its physical and operational design.  This includes operation at full load and permitted emissions rates.  This calculation is considered to provide a conservative estimate of the potential annual emissions.

Once SGS Unit 3 is constructed, it will have actual emissions including periods of startup, shutdown and malfunction.  However, the mass emissions rates during startup and shutdown will likely be much less than the mass emissions rates at full operation since the unit is operating at low load levels.  In addition, if the unit is undergoing a startup or shutdown, then it was likely down for several days or will be down for several days with no emissions.  Malfunctions could also cause extended shutdowns with no emissions.  However, the malfunction of air pollution control equipment could result in considerable amounts of HAP emissions.  Therefore, it is important to track actual emissions once SGS Unit 3 begins operation.
Department’s HAP Emissions Estimates

The Department requested the EPRI report from both the applicant and EPRI to no avail.  Therefore, the Department used the AP-42 emissions factors to estimate organic and metal HAP emissions.  The AP-42 emissions factors tend to be much more conservative than the EPRI emissions factors.  Acid gas HAP emissions were calculated using both the AP-42 emissions factors and the expected chlorine and fluorine concentrations in the coal fuel blend based on the USGS Coal Quality Database.  For a full summary of the Department’s emissions estimates, see Attachment B to this Technical Evaluation and Preliminary Determination.
Acid Gas HAP Emissions

Uncontrolled acid gas emissions from a coal-fired utility boiler are substantial.  Based on the uncontrolled emissions calculated using the chlorine and fluorine contents from the USGS Coal Quality Database and maximum operation of proposed unit 3, uncontrolled HCl emissions are approximately 2983 tons/year and uncontrolled HF emissions are approximately 264 tons/year.  Clearly, to be considered a minor source of HAP emissions, SGS Unit 3 must employ outstanding acid gas removal systems and continuously operate such systems.  As required by the permit, SGS Unit 3 includes the installation and operation of a wet FGD system and a wet ESP, which both control acid gas emissions.  The acid gas controls system will be operated to maintain an SO2 control efficiency across the wet scrubbing system of 98% based on a 30-day rolling average including startup and shutdown.
As the applicant stated, HCL and HF are stronger acids and more reactive than SO2, which should result in higher control efficiencies all other parameters being equal.  Technical literature indicates that HCl emissions can be controlled with wet limestone FGD systems at efficiencies greater than 99% depending on the specifics of the control system, the limestone scrubbing media, flue gas temperature, droplet size, flue gas chemistry and numerous other factors.  As supporting documentation, the applicant provided a recent stack test conducted at the Spurlock Station owned by the East Kentucky Power Cooperative, Inc. and located in Maysville, Kentucky.  In January of 2009, tests were conducted on Unit 2, which is a 600 MW pulverized coal-fired utility boiler.  Similar to the proposed SGS Unit 3, it is controlled by an ESP, an SCR system, a FGD system and wet ESP.  The following table summarizes the results of these tests.
Table B.  Summary of Acid Gas HAP Emissions Test Results for Spurlock Unit 2

	Sampling Location
	HCl
	HF

	FGD Inlet (uncontrolled)
	0.0490 lb/MMBtu
	0.0066 lb/MMBtu

	FGD Outlet (after FGD)
	0.0015 lb/MMBtu
	0.0001 lb/MMBtu*

	FGD Control Efficiency
	96.9%
	98.5%

	Stack (after Wet ESP)
	0.0001 lb/MMBtu
	0.0001 lb/MMBtu

	Wet ESP
	93.3%
	NA

	Overall Control Efficiency
	99.8%
	98.5%


*  HF results are reported as less than the RDL (reportable detection limit) of 200 and 400 µg, respectively.
The applicant did not provide similar SO2 emissions data from Spurlock Unit 2 conducted during the test period and did not provide any documentation to support a correlation between SO2 and HCl emissions.  The applicant stated that this correlation would have to be developed once Unit 3 is operating.
The applicant also mentioned the Duke Energy Marshall Unit 4, which is designed for wet FGD with a control efficiency of 95% to 96% for SO2 emissions and a control efficiency of 99.7% for HCl and HF emissions.  The applicant notes that SGS Unit 3 is being designed for a greater SO2 control efficiency of 98% and will also employ a wet ESP for additional acid gas control.  The applicant states that the HCl and HF control efficiencies for SGS Unit 3 will both be greater than 99.7%.  
To estimate HCl and HF emissions, the Department used the following methods:

· Uncontrolled acid gas emissions based on the emissions factors identified in AP-42 Table 1.1-15.
· Uncontrolled acid gas emissions based on the concentrations of chlorine and fluorine in the coal fuel blend identified in the USGS Coal Quality Database.

· Controlled acid gas emissions based on the applicant’s stated design acid gas control efficiency of 99.7%.
The following tables summarize the Department’s acid gas HAP emissions estimates.
Table C.  Acid Gas HAP Emissions Based on AP-42

	Pollutant
	Uncontrolled

lb/MMBtu
	Control

Efficiency
	Controlled

lb/MMBtu
	Potential Annual

Emissions, Tons/Year

	HCl
	0.050930
	99.7%
	0.0001528
	5.02

	HF
	0.006367
	99.7%
	0.0000191
	0.63

	Total Acid Gas HAP Emissions
	5.65


Table D.  Acid Gas HAP Emissions Based on USGS Coal Quality Database
	Pollutant
	Uncontrolled

lb/MMBtu
	Control

Efficiency
	Controlled

lb/MMBtu
	Potential Annual

Emissions, Tons/Year

	HCl
	0.0883
	99.7%
	0.000265
	8.95

	HF
	0.0076
	99.7%
	0.0000228
	0.79

	Total Acid Gas HAP Emissions
	9.74


In this case, the acid gas emissions predicted with data from the USGS Coal Quality Database are more conservative than those predicted with AP-42 emissions factors.  The above calculations show that potential emissions of each acid gas HAP after the air pollution control systems will be less than 10 tons per year.
Organic HAP Emissions

The Department estimated organic HAP emissions based on AP-42 Tables 1.1-12, 1.1-13 and 1.1-14.  This analysis includes methyl ethyl ketone identified in AP-42 Table 1.1-14, which was not included in the applicant’s review.  The AP-42 tables state that the emission factors are applicable to coal-fired boilers using FGD and particulate controls or to units with just particulate controls.  Organic HAP emissions rely primarily on the quality of the fuel combustion.  Therefore, the Department used these factors to represent both “controlled” and “uncontrolled” emissions.
The Department estimates total organic HAP emissions from SGS Unit 3 to be 12.90 tons/year compared to the applicant’s estimate of 6.14 tons/year.  The Department’s review indicates that emissions of each organic HAP will be less than 10 tons per year.  For 28 of the organic HAP, the applicant used EPRI emissions factors.  The following table summarizes the primary differences for nine of the organic HAP where the AP-42 emissions factor was at least 5 times higher than the corresponding EPRI factor.
Table E.  Comparison of Ten Organic HAP Emissions Factors, AP-42 vs. EPRI

	Pollutant
	Department’s Estimate
	Applicant’s Estimate
	Difference

	
	Reference
	Tons/Year
	Reference
	Tons/Year
	Tons/Year

	Acetaldehyde
	AP-42
	0.79
	EPRI
	0.12
	+0.67

	Acrolein
	AP-42
	0.40
	EPRI
	0.07
	+0.33

	Benzene
	AP-42
	1.81
	EPRI
	0.15
	+1.66

	Benzyl chloride
	AP-42
	0.98
	EPRI
	0.01
	+0.97

	Isophorone
	AP-42
	0.81
	EPRI
	0.05
	+0.76

	Methyl bromide
	AP-42
	0.22
	EPRI
	0.03
	+0.19

	Methyl chloride
	AP-42
	0.74
	EPRI
	0.04
	+0.70

	Propionaldehyde
	AP-42
	0.53
	EPRI
	0.07
	+0.46

	Toluene
	AP-42
	0.33
	EPRI
	0.07
	+0.26

	Total Difference in Organic HAP Emissions
	+6.00


The pollutants identified above account for 90% of the difference between the applicant’s and Department’s organic HAP emissions estimates.  
Metal HAP Emissions

As did the applicant, the Department used the following methodology to estimate metal HAP emissions:

· The equations provided in AP-42 Table 1.1-16 were used to estimate controlled emissions of antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead, manganese and nickel.  This table identifies a unique equation for each metal HAP dependent on the following variables:  concentration (ppmw) of given metal HAP, weight fraction of ash in coal blend (e.g., 10% is 0.1 weight fraction) and the site-specific emissions limit for particulate matter (0.013 lb/MMBtu).  Data for each specific metal HAP concentration and the weight fraction of ash was provided from the USGS Coal Quality Database. 

· Mercury emissions were calculated based on the current permitted mercury emissions standard of 7.5 x 10-07 lb/MMBtu.

· Selenium emissions were calculated based on the expected selenium concentration from the USGS Coal Quality Database and an assumed control efficiency of 95%, which is approximately equivalent to that predicted for mercury (95.59%), which is another volatile metal.

Based on the emissions factors identified above, the Department estimates total potential metal HAP emissions will be 2.23 tons per year.  The above calculations show that potential emissions of each metal HAP after control will be less than 10 tons per year.
HAP Emissions Summary
The following table summarizes the Department’s more conservative estimates of potential HAP emissions.
Table F.  Department’s HAP Emissions Summary

	HAP
	Uncontrolled
	Controlled

	
	Tons/Year
	Tons/Year
	Tons/Year
	Tons/Year

	Acid Gas HAP
	1,882.32 a
	3,247.30 b
	5.65 a, c
	9.74 b, c

	Organic HAP d
	12.90
	12.90
	12.90
	12.90

	Metal HAP
	249.99
	249.99
	2.23
	2.23

	Total HAP
	2,145.21
	3,510.19
	20.78
	24.87


a. Uncontrolled acid gas HAP emissions are based on AP-42 emissions factors.

b. Uncontrolled acid gas HAP emissions are based on the expected chlorine and fluorine concentrations for the design coal fuel blend and the USGS Coal Quality Database.
c. Controlled acid gas HAP emissions factors are based on the uncontrolled emissions and a design control efficiency of 99.7%.
d. As previously mentioned, the Department used the same estimates for “controlled” and “uncontrolled” organic HAP emissions since organics are primarily a function of the quality of fuel combustion.
As shown, uncontrolled HAP emissions from a coal-fired utility boiler are substantial.  The extensive air pollution control systems are designed to remove more than more than 2100 tons/year of acid gas and metal HAP emissions.  The Department concludes that potential emissions of each individual HAP emissions will be less than 10 tons/year and the total combination of HAP will be less than 25 tons/year based on the design of the required air pollution controls and full operation.  However, it is critical to make sure that this equipment is fully functional at all times and that emissions are carefully monitored to ensure that Unit 3 remains a minor source of actual HAP emissions.
Department’s Conclusion
The Department believes that there is reasonable assurance that SGS Unit 3 will be a minor HAP source based on the extensive air pollution control equipment proposed and the available data for determining potential emissions.  However, the applicant’s proposed plan for verifying the minor HAP source status based on actual emissions is inadequate.  The Department will add emissions limits and monitoring provisions to ensure that SGS Unit 3 is and remains a minor HAP source.

Acid Gas HAP Limits and Monitoring

Issue:  The applicant proposes an HCl limit of 3.01 x 10-04 lb/MMBtu, which is equivalent to 9.89 tons/year with annual emissions determined by initial and annual testing combined with actual annual operations data (MMBtu/year).  No new limit is proposed for HF emissions, but the applicant offers initial and renewal tests combined with actual annual operations data to determine annual emissions.  To ensure that HCl and HF emissions will be less than 9.46 tons per year, the applicant proposes to use continuous monitoring to demonstrate compliance with the permitted SO2 standard of 0.165 lb/MMBtu as a surrogate for acid gas HAP emissions.  Note that this is not a BACT standard for SO2 emissions.  The applicant did not provide any supporting documentation to correlate SO2 emissions with acid gas HAP emissions from similar projects or identify any specific correlation for using SO2 emissions as a surrogate for acid gas HAP emissions.
The Department notes that the current permit emissions limit for HF is 0.00023 lb/MMBtu, which is equivalent to potential emissions of 7.56 tons/year at full permitted capacity.  Combined with the HCl limit of 9.89 tons/year proposed by the applicant, total potential acid gas HAP emissions will be 17.45 tons per year.  The result is total potential HAP emissions of 25.83 tons/year when combined with the applicant’s other HAP estimates.  So, the applicant’s requested HAP limits for acid gases actually qualify SGS Unit 3 as a major HAP source based on potential emissions.

The applicant does not believe that HCl CEMS are appropriate or reasonable for verifying the minor HAP status.  The applicant’s primary reasons for rejecting CEMS are:  EPA does not have any federal regulations requiring CEMS for HCl emissions; EPA has yet to develop a performance specification for continuously monitoring HCl emissions; there are serious technical feasibility issues; and expected emissions levels will not only be less than the CEMS practical quantification limits, but even less than the analyzer’s detection limits.  In support of these claims, the applicant identified two recent coal-fired projects (Big Stone and Duke Cliffside) that were not required to install HCl CEMS to verify that the projects will be minor sources of HAP emissions.
Resolution:  The applicant estimated total acid gas HAP emissions of 9.46 tons/year based on USGS Coal Quality Database.  Department estimated total acid gas HAP emissions of 9.74 tons/year based on data from the USGS Coal Quality Database.  The Department also estimated total acid gas HAP emissions of 5.65 tons/year based on AP-42 factors.  Because the uncontrolled emissions of each pollutant are well above 10 tons/year, the Department will include the following emissions limits and monitoring provisions in the draft permit.

· Establish a requirement for a design control efficiency of 99.7% or better for HCl and HF emissions;

· Require an initial test to demonstrate compliance with the design control efficiency of 99.7% or better;

· Require CEMS for both HCl and HF emissions and submittal of a monitoring protocol for approval by the Emissions Monitoring Section of the Department’s Division of Air Resource Management;

· Limit combined acid gas emissions (HCl + HF) < 9.75 tons per consecutive rolling 12 months including startup, shutdown and malfunction;
· Require the development of performance curves to determine the correlation between SO2 emissions with HCl and HF emissions for use when HCl and HF CEMS data is not available; and
· Require record keeping and reporting to confirm that HCl and HF emissions will each be less than 10 tons during any consecutive 12 month period and that total HAP emissions will be less than 25 tons during any consecutive 12 month period.

The Department believes that CEMS for HCl and HF emissions will provide reliable data with regard to determining the annual emissions of these pollutants.  CEMS are appropriate because of the very high uncontrolled emissions levels as well as the importance in making a minor HAP determination for such a large coal-fired utility boiler.  On May 6, 2009, EPA proposed changes to the NESHAP regulating the Portland cement manufacturing industry, which requires:

· HCl standard of ≤ 0.1 ppmv with compliance demonstrated by CEMS;
· The CEMS must meet Performance Specification 15 in Appendix B of 40 CFR Part 60;
· The CEMS must be maintained to meet quality assurance requirements in Procedure 1 in Appendix F of 40 CFR Part 60; and
· Revised portions of the Test Method 321 for the Measurement of Gaseous “Emissions at Portland Cement Kilns by Fourier Transform Infrared (FTIR) Spectroscopy”.
In addition, the Department discussed HCl and HF monitoring with equipment vendors.  From these discussions, monitors are available with measurement ranges of 2 and 5 ppm with accuracies within this range of ± 1% (0.02 ppm and 0.05 ppm, respectively).  HF emissions can be monitored similarly to HCl emissions for a relatively small additional cost.  Many industries, such as Portland cement manufacturing, use these monitors to ensure product quality.  The equipment is capable of meeting the quality assurance and quality control provisions in 40 CFR 60. 
On April 30, 2009, EPA Region 4 sent a letter to the North Carolina Department of Environment and Natural Resources regarding the Duke Energy Cliffside project, which was cited by the applicant as one of the recent coal-fired utility projects determined to be a minor HAP source.  In this letter, EPA recommends revising the permit to require a CEMS for monitoring HCl emissions based on concerns about:  the expected high uncontrolled HCl emission rate; the very high removal efficiency required to be minor; the high controlled HCl emission rate; and the excess emissions during startup, shutdown and malfunction.  EPA states, “These technological considerations and the associated assumptions make it prudent to continuously monitor HCl on Unit 6 to assure compliance with Unit 6’s area source status.”  The Department believes there is clear direction on this issue from EPA.  These recent developments clearly refute the applicant’s concerns for using HCl CEMS.  
Organic HAP Limits and Monitoring
Issue:  To provide assurance that organic HAP emissions will be low, the applicant proposes to comply with the CO emissions standard of 0.15 lb/MMBtu as determined by CEMS on a 30-day rolling average.  The CO limit is a BACT standard and the applicant stated that there is a direct correlation between CO emissions and organic HAP emissions.  However, the applicant was unable to explain this correlation in either numerical terms or with existing emission data from similar units.  Based on AP-42 Table 1.1-3, the average CO emissions from a similar pulverized coal-fired boiler is 0.5 lb/tons of coal, which is equivalent to 0.021 lb/MMBtu based on the design coal blend.  Assuming this was the average CO emissions rate during the tests for organic HAP emissions used to develop emissions factors, compliance with the permitted CO limit of 0.15 lb/MMBtu will not necessarily ensure low organic HAP emissions.  The applicant proposed no other testing to verify organic HAP emissions.
The applicant’s analysis estimated a total of 6.14 tons/year of organic HAP emissions based on a combination of AP-42 and EPRI emissions factors with quality ratings ranging from A to E.  Using the EPRI emissions factors for 28 individual organic HAP resulted in 6.69 tons/year less than the Department’s estimate based on the corresponding AP-42 emissions factors.

Resolution:  Based on the available emissions data, the Department believes that there is reasonable assurance that no individual organic HAP will be 10 tons/year or greater.  However, total actual organic HAP emissions could cause the project to exceed 25 tons/year for total HAP emissions.  The Department considered a CEMS to monitor total non-methane organic compounds as a surrogate, but could not identify a satisfactory correlation with HAP emissions levels.  Therefore, the Department will include the following emissions limit and monitoring provisions in the draft permit.
· Limit individual HAP emissions to < 10.00 tons per consecutive rolling 12 months and total HAP emissions to < 25 tons per consecutive rolling 12 months;

· Conduct initial and annual stack tests for acetaldehyde, benzene, benzyl chloride, cyanide, isophorone, methyl chloride, methyl ethyl ketone, and propionaldehyde emissions; and
· Show by record keeping that individual HAP emissions are < 10.00 tons per consecutive rolling 12 months and that total HAP emissions are < 25.00 tons per consecutive rolling 12 months based on the combination of actual tested emissions rates and AP-42 emissions factors.

The eight individual organic HAP identified for stack testing represent 75% of the Department’s estimated potential emissions for all 41 identified organic HAP.  This will provide reasonable assurance of low levels of total organic HAP and that total combined HAP are less than 25 tons/year.  As emissions tests are completed, the test results will be averaged to determine annual emissions.  The permittee may elect to test for other organic HAP emissions to determine the actual annual emissions.
Metal HAP Limits and Monitoring

Issue:  Consistent with the current permit, the applicant proposed compliance with the permitted PM10 emissions limit as a surrogate for ensuring low levels of metal HAP emissions.  The applicant stated that a CAM plan would be developed for PM10 emissions in the Title V air operation permit, but provided no specific details.  The Department also recognizes the correlation between PM10 emissions and metal HAP emissions.  The AP-42 emissions factors are based on relational equations developed for individual metal HAP that are dependent on the PM10 emissions rate as well as the metal concentrations in the coal fuel blend.  However, additional monitoring is necessary to better determine the actual PM10 emissions and the relationships for this unit and fuel.

Resolution:  Based on the available emissions data, the Department believes that there is reasonable assurance that no individual metal HAP will be 10 tons/year or greater.  However, metal HAP emissions could cause the project to exceed 25 tons/year for total HAP emissions.  Therefore, the Department will include the following emissions limit and monitoring provisions in the draft permit.
· Limit individual HAP emissions to < 10.00 tons per consecutive rolling 12 months and total HAP emissions to < 25 tons per consecutive rolling 12 months;

· Require fuel sampling and analysis for antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, mercury, and selenium;

· Conduct initial and annual stack tests for arsenic, manganese, nickel and selenium emissions; and
· Show by record keeping that individual HAP emissions are < 10.00 tons per consecutive rolling 12 months and that total HAP emissions are < 25.00 tons per consecutive rolling 12 months based on the combination of actual tested emissions rates and AP-42 emissions factors.
The four metal HAP identified for stack testing represent 75% of the total emissions from all 11 identified metal HAP.  As emissions tests are completed, the test results will be averaged to determine annual emissions.  The permittee may elect to test for other metal HAP emissions to determine the actual annual emissions.  Combined with the fuel sampling and analysis, the actual tested metal emissions will provide reasonable assurance of low levels of metal HAP and that total combined HAP are less than 25 tons per consecutive rolling 12 months.
6.  Other Minor Permit Changes

In addition to the revisions described above, the Department notes the following additional changes:

· The PSD tracking number was changed from PSD-FL-375 to PSD-FL-375A to denote the minor revision.
· The project number was changed throughout from 1070025-005-AC to 1070025-011-AC to denote the revision.
· The heading for the first column of the “emissions unit tables” in each section were revised for consistency to “ID No.”.

· In the subsection called “Regulatory Classification” in Section I of the permit, “Subpart A (General Provisions)” was added under the NSPS heading.

· In Section I of the permit, the subsection “Relevant Documents” was replaced with “Permitting History” to describe the revision.
· In Section II of the permit, Condition 1 was revised to identify all of the permit appendices.  Also, the relationship between the permit conditions and the terms of the Sierra Club Agreement (Appendix SC) was clarified.
· In Subsection IIIA of the permit, Condition 3 was revised to add, “The full provisions of Subparts A and Da may be provided in full upon request and are also available at the following link:  http://www.dep.state.fl.us/air/permitting/writertools/t3nsps.htm.”

· In Subsection IIIB of the permit, the following text was added above the emissions unit table similar to Subsection IIIC, “This section of the permit addresses the following emissions unit.”
7.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete 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.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

Table A-1.  Applicant’s Summary of HAP Emissions from SGS Unit 3
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Table A-2.  Applicant’s Estimates of Metal HAP Emissions
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Table A-3.  Applicant’s Estimates of Acid Gas HAP Emissions
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Table A-4.  Applicant’s Estimates of Dioxin/Furan HAP Emissions
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Table A-5.  Applicant’s Estimates of Organic HAP Emissions
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Table B-1.  Department’s Summary of HAP Emissions
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Table B-2.  Department’s Estimates of Acid Gas HAP Emissions Based on USGS Coal Quality Database
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Table B-3.  Department’s Estimates of Acid Gas HAP Emissions Based on AP-42 Emissions Factors
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Table B-4.  Department’s Estimates of Organic HAP Emissions Based on AP-42 Emissions Factors
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Table B-5.  Comparison of AP-42 vs. EPRI Organic HAP Emissions Factors
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Table B-6.  Department’s Estimates of Metal HAP Emissions
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� USGS COAL/QUAL Database (� HYPERLINK "http://energy.er.usgs.gov/coalqual.htm" ��http://energy.er.usgs.gov/coalqual.htm�); U.S. Coal Quality Database; National Coal Resources Data System; United States Geological Survey (USGS) of the United States Department of the Interior; 2009


�  “Compilation of Air Pollutant Emission Factors, AP-42, Volume I: Stationary Point & Area Sources�”; U.S. Environmental Protection Agency; Chapter 1, Section 1 revised in 1998


� “Emission Factor Handbook”; Electric Power Research Institute (EPRI), 1995; revised 2002





