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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

GRU operates an existing electrical generating plant at the Deerhaven Generating Station (DGS) at 10001 NW 13th Street (U.S. 441) in Gainesville, Florida.  The location is shown in Figure 1.  Figure 2 is a picture of natural gas and oil-fueled Unit 1 in the background and coal-fueled Unit 2 shown in the foreground.
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Figure 1.  GRU DGS, Gainesville, FL
Figure 2.  GRU Units 1 and 2 in Background, Foreground
The UTM coordinates are Zone 17, 365.7 km East and 3292.6 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).in Gainesville, Alachua County.  
The present facility includes the following equipment:  
· A 75 megawatt (MW, nominal) electric utility steam generating unit (Unit 1) fired with gas and oil; 
· A 251 MW (nominal) electric utility steam generating unit (Unit 2) fired primarily with coal; 
· A 74 MW (nominal) simple cycle combustion turbine (CT No. 3) firing gas or oil; 
· A recirculating cooling water system; 
· Storage and handling facilities for coal, brine salt, fly ash, bottom ash and fuel oil; 
· Water treatment facilities;
· A railcar maintenance facility; 
· Two small simple cycle combustion turbines (CT Nos. 1 and 2); and 
· Ancillary support equipment.
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.
· Units 1 and 2 are subject to the Clean Air Interstate Rule (CAIR).
· The existing facility holds a power plant site certification pursuant to Chapter 62-17, F.A.C. 
Project Description

On June 18, 2010, the applicant submitted a complete application requesting emission caps on Unit 2 consisting of 3,381 tons per (calendar) year (TPY) of Nitrogen Oxides (NOX) and 8,005 TPY of Sulfur Dioxide (SO2).  No physical changes are required to meet the proposed emission caps.  Compliance with the emission caps will be demonstrated with data collected by the existing continuous emissions monitoring systems (CEMS) for all periods of operation including startup, shutdown and malfunction. 

2.  PSD Applicability
General PSD Applicability

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.  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” (SER) 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); 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; 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 μg/m3, 24-hour average.

If the potential emission 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.

PSD Applicability for Project

As provided in the application, the following table summarizes potential emissions and PSD applicability for the project.
Table 1.  Summary of the Applicant’s PSD Applicability Analysis
	Pollutant
	Annual Emissions, (TPY)
	Subject to PSD?

	
	Present PTE 1
	Baseline Actual 2
	Future Cap (PTE) 3
	Change
	SER
	

	SO2
	12,762
	8,176
	8,005
	-171
	40
	No

	NOX
	4,892
	3,799
	3,381
	-418
	40
	No

	1. Potential to Emit (PTE) as calculated from existing permitted emission limits including Acid Rain Program.
2. Baseline period is July 2006 to June 2008 for SO2 and March 2006 to February 2008 for NOX.
3. Future caps are hard limits.  Projected emissions would be much less due to recently installed CAIR controls.


As shown in the above table, the actual annual emissions will decrease and the project to set the caps is not subject to PSD preconstruction review.
3.  Department review
In January 2006 GRU received approval from the Gainesville City Commission to retrofit Unit 2 with a new air pollution control system (APCS) as one means of complying with CAIR.  In August 2007 GRU received a permit (DEP File 0010006-005-AC) from the Department to actually conduct the work.  

The APCS consists of:

· A pre-existing electrostatic precipitator (ESP);

· Circulating dry scrubber flue gas desulfurization (FGD) system, including a baghouse; and 

· A low-dust (post ESP) selective catalytic reduction (SCR) system.
Following is a process flow diagram of the AQCS and a photo of an early conceptual layout of the new equipment relative to the rest of Unit 2.
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Figure 3.  AQCS with Focus on Low Dust SCR System
Figure 4.  Layout of AQCS on DGS Unit 2
The SCR and FGD systems began operation in the late spring and late summer of 2009 respectively.  The monthly SO2 and NOX (tons per month) emissions since the middle of 2005 are shown in the graph below.  Graphs of the rolling 24-month averages (rolled monthly) and expressed in TPY are also shown for each pollutant.  Some of the extreme dips are related to outages and not the effect of the AQCS. 
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Figure 5.  Monthly Emissions and 24-Month Rolling Average (expressed as TPY) of SO2 and NOX
Ignoring the largest dips due to outages, it is clear that monthly emissions of each pollutant have substantially declined since 2008.  The rolling (time smoothed) downward trends are also clear and are consistent with the expectations of the new APCS.  It is clear that there will be no difficulty encountered in complying with the requested caps and that in fact much lower emissions are expected by the time there are 24 months of time-average data expressed in TPY.  
In its original technical evaluation dated August 2007 for the APCS project (DEP File 0010006-005-AC) the Department estimated future emissions as indicated in Table 2.  The values listed are for informational purposes only (expectations) and are not permit conditions.  It will take several more years to confirm these expectations.
Table 2.  Previously Estimated Emissions Reductions at DGS Unit 2 (2007 Department Analysis)
	Pollutant
	SO2
	NOX
	PM 1
	PM10 2
	H2SO4 3
	HF 4
	Hg 5

	Net Change
	-7,138.5
	-3,262.3
	-165.6
	-79.5
	-33.8
	-28.3
	-0.028

	1. Particulate Matter (PM) decreases due to fabric filtration.
2. PM less than 10 microns (PM10) in diameter decreases due to fabric filtration. 
3. Sulfuric acid mist (H2SO4) decreases due to FGD system and fabric filtration.
4. Hydrogen fluoride (HF) decreases due to FGD system and fabric filtration.
5. Mercury (Hg) decreases due to oxidation in SCR system and removal by FGD system and fabric filtration.


The required reductions imposed by the requested caps will ensure when considering the AQCS project and a planned project at a leased portion of the site called the Gainesville Renewable Energy Center (GREC) that there will not be a net emissions increase of SO2 or NOX.  The proposed project for a 100 MW woody biomass – fueled unit is under evaluation (DEP File No. 0010131-001-AC) by the Department.  
The proposed increases from the GREC are 171 TPY of SO2 and 418 TPY of NOX.  The SO2 and NOX emissions from the future GREC are equal to the permanent reductions required by the emission caps on DGS Unit 2, but are much less than the expected future reductions that will be achieved by the DGS Unit 2 AQCS.  The proposed increases are also less than reductions already demonstrated by early operation of the AQCS on DGS Unit 2.
Confirmation of compliance with the caps will be accomplished by CEMS already in use for compliance with Title IV, Acid Rain, of the Clean Air Act.  The CEMS data are reported quarterly on the EPA Clean Air Markets.  The summaries have quarterly and annual results for approximately the past 15 years and are available under “quick reports” and “preliminary quick reports” such as shown in Table 3 for the GRU DGS Unit 2 at the following link:
http://camddataandmaps.epa.gov/gdm/index.cfm?fuseaction=emissions.wizard 
Table 3.  Unit Level Emissions Quick Report for GRU DGS Unit 2 (Source: EPA Air Markets)
	State
	Facility
	Unit
	Year
	Hours
	SO2
(TPY)
	NOX
(lb/mmBtu)
	NOX
(TPY)
	CO2
(TPY)
	Heat Input
(mmBtu/yr)

	FL 
	Deerhaven
	B2
	1995
	
	5,881.0
	
	3,587.0
	1,435,404.0
	13,840,752

	FL 
	Deerhaven
	B2
	1996
	
	6,869.8
	
	3,576.0
	1,530,718.0
	14,921,868

	FL 
	Deerhaven
	B2
	1997
	7,790
	6,883.1
	0.49
	3,890.6
	1,598,517.8
	15,583,562

	FL 
	Deerhaven
	B2
	1998
	7,773
	7,614.9
	0.48
	3,751.0
	1,575,278.6
	15,357,351

	FL 
	Deerhaven
	B2
	1999
	6,604
	5,197.5
	0.48
	2,863.8
	1,155,323.0
	11,268,557

	FL 
	Deerhaven
	B2
	2000
	7,912
	7,915.1
	0.48
	3,976.1
	1,660,987.8
	16,209,451

	FL 
	Deerhaven
	B2
	2001
	7,582
	7,871.4
	0.46
	3,704.4
	1,643,435.5
	16,022,463

	FL 
	Deerhaven
	B2
	2002
	7,044
	7,147.4
	0.45
	3,315.9
	1,451,223.6
	14,157,614

	FL 
	Deerhaven
	B2
	2003
	7,349
	7,678.8
	0.48
	3,666.3
	1,536,331.2
	14,976,624

	FL 
	Deerhaven
	B2
	2004
	6,477
	6,951.7
	0.49
	3,322.8
	1,364,713.4
	13,331,383

	FL 
	Deerhaven
	B2
	2005
	8,441
	8,042.9
	0.49
	3,932.5
	1,604,372.4
	15,642,246

	FL 
	Deerhaven
	B2
	2006
	7,531
	8,119.3
	0.47
	3,817.5
	1,611,311.6
	15,710,352

	FL 
	Deerhaven
	B2
	2007
	7,281
	7,837.1
	0.46
	3,624.8
	1,572,039.8
	15,338,413

	FL 
	Deerhaven
	B2
	2008
	7,591
	7,574.1
	0.44
	3,362.8
	1,506,604.6
	14,693,558

	FL 
	Deerhaven
	B2
	2009
	7,505
	5,781.9
	0.18
	1,301.3
	1,494,607.6
	14,576,952


The report already indicates some of the reductions in emissions due to the APCS project particularly in the category of NOX where the reductions in terms of both TPY and pounds per million BTU of heat input (lb/mmBtu) are evident.  The report also includes other useful information such as annual hours of operation, carbon dioxide (CO2) emissions and annual heat input (mmBtu/yr).
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 an increase in emissions.  Alvaro Linero 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.
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