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1.
General Project INFORMATION

1.1
Applicant Name and Address
Fort Pierce Repowering Project, LLC

1400 Smith Street

Houston, TX  77002-7361

Authorized Representative:
Ben Jacoby, Attorney-In-Fact

1.2
Processing Schedule
04/19/01
Department received the application for a PSD air pollution construction permit.

04/25/01
Department mailed copies to EPA Region 4 and the National Park Service.

05/04/01
Department requested additional information.

05/16/01
Department received additional information making the application complete.  {Note:  The applicant modified the initial application by asking to remove the original request for simple cycle operation.}

05/22/01
Department received additional air quality modeling information making the application complete.

1.3
Facility Description and Location
The applicant proposes to construct a new 180 MW electrical generating plant consisting of a 180 MW gas turbine with electrical generator set and a heat recovery steam generator.  The planned project will be located adjacent to the existing H.D. King Electric Generating Plant at 1311 North Indian River Drive in Fort Pierce, St. Lucie County, Florida.  This is an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  The UTM coordinates are Zone 17, 566.8 km East, and 3036.3 km North.  This location is approximately 190 km from the nearest Class I area, the Everglades National Park.

1.4
Standard Industrial Classification Code (SIC)
Industry Group No. 49, Electric, Gas, and Sanitary Services

Industry No. 4911, Electric Services

1.5
Regulatory Categories
Title III:  Based on available data, the new facility is not a major source of hazardous air pollutants (HAP).

Title IV:  The new gas turbine is subject to the acid rain provisions of the Clean Air Act.

Title V:  The new facility is a Title V major source of air pollution because potential emissions of at least one regulated pollutant exceed 100 tons per year.  Regulated pollutants include pollutants such as carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), and volatile organic compounds (VOC).

PSD:  The facility is a “fossil fuel steam electric plant with more than 250 mmBTU per hour of heat input”, which is one of the 28 PSD source categories with lower emissions thresholds.  Because potential emissions are greater than 100 tons per year for at least one regulated air pollutant, the facility is a major source of air pollution in accordance with the requirements of the Prevention of Significant Deterioration (PSD) of Air Quality Program (Rule 62-212.400, F.A.C.).  Projects resulting in net emissions increases greater than the Significant Emissions Rates specified in Table 62-212.400-2, F.A.C. are subject to the PSD new source preconstruction review requirements.

NSPS:  The New Source Performance Standards in 40 CFR 60 apply to the new gas turbine (Subpart GG) and the heat recovery steam generator with duct firing (Subpart Da).

{Note:  Although the proposed new facility will be located adjacent to an existing major source, it is subject to PSD preconstruction review and determinations of Best Available Control Technology as a separate source.  Accordingly, a determination of whether the two facilities are separate or not is considered moot for PSD purposes.}
1.6
Project Description

The applicant proposes construction of a new 180 MW gas turbine electrical generating plant in St. Lucie County.  The new plant consists of: one Mitsubishi Model 501F gas turbine-electrical generator set; an automated gas turbine control system; an inlet air filtration system; an evaporative inlet air cooling system; a heat recovery steam generator with duct firing; an exhaust stack that is 142 feet tall and 20 feet in diameter; a selective catalytic reduction system; a catalytic oxidation system; and continuous monitoring systems.  The new plant will be located adjacent to the existing H.D. King Plant owned and operated by the Fort Pierce Utilities Authority.  It is designed to generate a nominal 180 MW of electricity for sale to the power grid and produce steam for sale to the existing H.D. King Plant to re-power two steam turbine-electrical generators.  The gas turbine will be fired primarily with natural gas and very low sulfur distillate oil as a backup fuel (less than 1000 hours per year).  The unit will only operate in combined cycle mode.  Low-load operation is prohibited for operation below 50% load for gas firing and below 75% load for oil firing.  When firing gas, operation between 50% and 75% load is limited to no more than 2000 hours per year.  A dump condenser may be installed in the unlikely event that the H. D. King Plant’s steam turbine-electrical generators go down.  Emissions of particulate matter, sulfuric acid mist, sulfur dioxide, and volatile organic compounds will be minimized by the efficient combustion of very low sulfur fuels.  The applicant proposes a catalytic oxidation system to control carbon monoxide emissions.  In conjunction with dry low NOx technology for gas firing and wet injection for oil firing, a selective catalytic reduction (SCR) system is proposed for NOx control.

1.7
Potential Emissions
Table 1A.  This table summarizes potential project emissions and the resulting PSD applicability.

	Pollutant
	PTE

As Proposed a
(Tons Per Year)
	PTE

Draft Permit b
(Tons Per Year)
	Significant

Emissions Rate

(Tons Per Year)
	Significant?

Table

62-212.400-2, F.A.C.
	BACT

Required?

	CO
	98
	76
	100
	Yes c
	Yes

	NOx
	128
	122
	40
	Yes
	Yes

	PM/PM10
	87
	87
	25/15
	Yes
	Yes

	SAM
	17
	16
	7
	Yes
	Yes

	SO2
	99
	95
	40
	Yes
	Yes

	VOC
	104
	46
	40
	Yes
	Yes


	a
	The applicant’s potential emissions were based on 7760 hours per year of gas firing, 1000 hours per year of oil firing, 100% load, and a compressor inlet temperature of approximately 32° F.  (Potential CO emissions prior to control by catalytic oxidation are greater than 100 tons per year.)

	b
	The Department’s potential emissions were based on 7760 hours per year of gas firing (2000 hours per year of low load operation), 1000 hours per year of oil firing, 100% load, and a compressor inlet temperature of approximately 32° F.

	c
	Before the application of BACT-level controls, CO emissions are estimated to be between 261 and 875 tons per year based on the requested operation and part-load conditions.


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 Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference

	62-210
	Required Permits, Public Notice and Comments, Reports, Stack Height Policy, Circumvention, Excess Emissions, Forms and Instructions, 

	62-212
	Preconstruction Review, PSD Requirements, and BACT Determinations

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-214
	Acid Rain Program Requirements

	62-296
	Emission Limiting Standards

Rule 62-296.405, F.A.C. – Fossil Fuel Steam Generators > 250 mmBTU of Heat Input

	62-297
	Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures


2.2
Federal Regulations

This project is also subject to the applicable federal provisions regarding air quality as established by the EPA in the following sections of the Code of Federal Regulations (CFR).

	Title 40, CFR
	Description

	Section 51.166
	Requirements for State Implementation Plans, Prevention of Significant Deterioration

	Section 52.21
	Approval of State Implementation Plans, Prevention of Significant Deterioration

	Part 60
	New Source Performance Standards (NSPS)

Subpart A - General Provisions

Subpart Da – Electric Utility Steam Generating Units > 250 mmBTU per hour

NSPS Subpart GG - Stationary Gas Turbines

Applicable Appendices

	Part 72
	Acid Rain Permits

	Part 73
	Allowances

	Part 75
	Monitoring

	Part 77
	Acid Rain Program - Excess Emissions


2.3
General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD review is required only in areas currently in attainment with the National Ambient Air Quality Standard (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” 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 28 PSD Major Facility Categories (Table 62-212.400-1, F.A.C.), or

· 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates listed in Table 62-212.400-2, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility 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

2.4
PSD Preconstruction Review Requirements
PSD preconstruction review consists of two parts.  The first part requires an Air Quality Analysis consisting of:  an air dispersion modeling analysis to predict ambient impacts from the project; a comparison of predicted ambient impacts from the project with National Ambient Air Quality Standards and PSD Increments; an evaluation of the air quality impacts from the project upon soils, vegetation, wildlife, and visibility; and an assessment of the air quality impacts resulting from associated commercial, residential, and industrial growth related to the proposed project.  The purpose of the Air Quality Analysis is to determine whether or not the proposed project will have a significant impact on Class I and Class II Areas and determine whether or not emissions from the project contribute significantly to, or cause a violation of, any state or federal ambient air quality standards.

The second part requires the Department to establish the Best Available Control Technology (BACT) for each pollutant emitted in excess of the PSD Significant Emission Rates.  The applicant reviews current control technologies and techniques for similar projects and proposes control options and emissions standards for the project.  The Department reviews the information provided by the applicant with all other available information and makes a determination of the Best Available Control Technology (BACT) for each “significant” regulated pollutant.  The BACT determination must be based on the maximum degree of emissions reduction that the Department determines is achievable through application of production processes and available methods, systems, and techniques for control of each such pollutant.  The Department’s determination is made on a case-by-case basis for each proposed project, taking into account energy, environmental and economic impacts.  The Department shall also give consideration to:

· Any EPA determination of BACT pursuant to Section 169 of the Clean Air Act, and any emission limitation contained in 40 CFR Part 60 (NSPS) or 40 CFR Part 61 (NESHAP).

· All scientific, engineering, and technical material and other information available to the Department.

· The emission limiting standards or BACT determinations of any other state.

· The social and economic impacts of the application of such technology.

The EPA currently directs that BACT should be determined using the "top-down" approach.  In this approach, available control technologies are ranked in order of control effectiveness for the emissions unit under review.  The most stringent control option is evaluated first and selected as BACT unless it is technically infeasible for the proposed project or rejected due to adverse energy, environmental or economic impacts.  If the control option is eliminated, the next most stringent alternative is considered.  This top-down approach continues until BACT is determined.

BACT determinations must result in the selection of control technologies capable of achieving at least the applicable emission standards regulated by 40 CFR Part 60 (NSPS) or 40 CFR Part 61 (NESHAP).  The Department will consider the control or reduction of "non-regulated" air pollutants when determining the BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when considering control technologies for regulated pollutants.  The Department will also favorably consider control technologies that utilize pollution prevention strategies.  These approaches are consistent with EPA’s consideration of environmental impacts and stated policy for pollution prevention.

2.5
PSD Applicability for Project
The proposed new plant will be located in St. Lucie County, Florida, an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  As shown in Table 1A, the new plant is considered a PSD-major source because potential emissions of at least one regulated pollutant exceed 100 tons per year and the new plant is classified as a “fossil fuel steam electric plant with more than 250 mmBTU per hour of heat input”, which is one of the 28 PSD source categories with a lower emissions threshold.  Emissions of CO, NOx, PM/PM10, SAM, SO2, and VOC are significant and the Department is required to make determinations of the Best Available Control Technology (BACT) for these pollutants and review the applicant’s air quality impact analysis.

3.
Draft BACT DeterminationS

3.1
Available Information
In addition to the information submitted by the applicant, the Department also relied on the following information to make these determinations:

· DOE web site information on Advanced Turbine Systems Project;

· Alternative Control Techniques Document – NOx Emissions from Stationary Gas Turbines (1993);

· “Cost Analysis of NOx Control Alternatives for Stationary Gas Turbines”, ONSITE SYCOM Energy Corporation; Prepared for the U.S. Department of Energy (November 5, 1999);
· AP-42, Section 3.1 for gas turbines (April 2000);

· Goal Line Environmental Technology Website:  http://www.glet.com;

· Catalytica Website – www.catalytica-inc.com
· Recently issued Department permits for combined cycle gas turbine projects;

· A list of recent determinations for combined cycle gas turbine projects is provided in Table 3A at the end of Section 3;

· Emissions test data from the Department’s ARMS database for FPL’s Fort Lauderdale Units 5A and 5B and FPC’s Hines Unit 1; (Although these units are Westinghouse Model 501F gas turbines, the Department believes they are substantially the same configuration because due to the historical relationship between Mitsubishi and Westinghouse gas turbine development.)

· Mitsubishi’s technical information regarding emissions with dry low-NOx combustion technology; and

· Comments received from the National Park Service on May 15, 2001.

Note:  The following sections summarize the applicant’s proposed emissions and the Department’s draft determinations of the Best Available Control Technology (BACT) for each PSD-significant pollutant.  The BACT review is based on the combined emissions from the 180 MW gas turbine and duct firing (384 mmBTU per hour) in the heat recovery steam generator (HRSG).  The proposed emissions standards include emissions from duct firing.  The project must also meet the New Source Performance Standards (40 CFR 60) in Subpart GG for gas turbines as well as Subpart Da for duct burners.

3.2
Nitrogen Oxides (NOx)
Discussion of NOx Emissions

A gas turbine is sometimes referred to a “heat engine”.  In operation, hot combustion gases are diluted with additional air from the compressor section and directed to the turbine section at temperatures up to 2350°F.  During simple cycle operation, electrical power is produced directly from the hot expanding exhaust gases in the form of shaft horsepower.  Because of the high temperatures associated with combustion turbines, the primary pollutant of concern is nitrogen oxides or NOx.  Uncontrolled NOx emissions from small turbines may range from 100 to 600 parts per million by volume, dry, corrected to 15 percent oxygen (ppmvd corrected to 15% oxygen).  For large modern turbines, the Department estimates uncontrolled emissions in the range of 150 ppmvd corrected to 15% oxygen.  The New Source Performance Standard (40 CFR 60, Subpart GG) regulating NOx emissions from gas turbines is 75 ppmvd corrected to 15% oxygen and ISO conditions, which must then be corrected for the fuel-bound nitrogen content and heat rate of the given unit.

Nearly all of the NOx is emitted as nitric oxide (NO), which is readily oxidized in the exhaust system or the atmosphere to the more stable NO2 molecule.  Emissions of NOx are a result of the oxidation of nitrogen available in the combustion air (thermal and prompt NOx) and conversion of chemically bound nitrogen in the fuel (fuel-bound NOx).  Thermal NOx forms in the high temperature area of the gas turbine combustor, increases exponentially with increasing flame temperature, and increases linearly with increasing residence time.  Prompt NOx forms near the flame front as intermediate combustion products and is a relatively small fraction of total NOx in lean, near-stoichiometric combustors.  However, prompt NOx may become an important consideration for units using dry low-NOx combustors and lean fuel mixtures due to the inherently lower thermal NOx contribution.  Fuel-bound NOx forms from the combustion of fuels containing nitrogen.  This phenomenon is not important when combusting natural gas or distillate oil fuels, which contain negligible fuel-bound nitrogen.

Other factors that may also increase NOx emissions are combustion turbine loads and compressor inlet air conditions.  In general, NOx emissions from gas turbines with dry low-NOx systems fluctuate during startup to approximately 50% to 70% of base load after which emissions begin to stabilize.  This can be due to warming up a cold unit as well as the combustor air/fuel staging needed to achieve lean premix conditions suitable for dry low-NOx emissions.  Higher NOx emissions also result from low ambient inlet temperatures.  Cold air is denser than hot air, so the mass flow rate of air will be greater on a cold day than a hot day.  Denser air requires more fuel combustion to raise the temperature of the higher mass, providing increased power production as well as emissions.  Many new gas turbine projects take advantage of this concept by including evaporative coolers that will provide a slight power boost during warm weather.  The evaporative coolers inject small amounts of water at high pressure, which evaporate and cool the ambient compressor inlet air.  Again, firing more fuel to raise the temperature of the higher mass increases power production nearer to peak load conditions.  However, emissions increases are relatively small and the maximum emissions rate still occurs on the coldest predicted day, which is usually not much less than 32° F in Florida.

Description of Available NOx Controls

The following technologies were identified as potentially applicable for the control of NOx from combustion turbines.  A brief description of each technology is included with an estimated control efficiency based on an uncontrolled conventional gas turbine with NOx emissions of 150 ppmvd corrected to 15% oxygen.

Wet Injection (WI):  Water or steam is injected into the primary combustion zone to reduce the flame temperature, resulting in lower NOx emissions.  Water injected into this zone acts as a heat sink by absorbing heat necessary to vaporize the water and raise the temperature of the vaporized water to the temperature of the exhaust gas stream.  Steam injection uses the same principle, excluding the heat required to vaporize the water.  Therefore, much more steam is required (on a mass basis) than water to achieve the same level of NOx control.  However, there is a physical limit to the amount of water or steam that may be injected before flame instability or cold spots in the combustion zone would cause adverse operating conditions for the combustion turbine.  Standard combustor designs with wet injection can generally achieve NOx emissions of 42/65 ppmvd for gas/oil firing.  Advanced combustor designs generate lower NOx emissions to begin with and can tolerate greater amounts of water or steam injection before causing flame instability.  Advanced combustor designs with wet injection can achieve NOx emissions of 25/42 ppmvd for gas/oil firing.  Wet injection results in 60% to 80% control efficiencies.  NSPS Subpart GG was developed around this technology in the late 1970’s.  Because dry low-NOx combustion technology does not yet achieve low NOx emissions when firing oil, wet injection remains a viable control technique for oil firing.

Dry Low-NOx Combustor Design (DLN):  Efforts over the last ten years to minimize NOx emissions from gas turbines have focused on reducing the peak flame temperature for natural gas fired units by staging combustors and premixing fuel and air prior to combustion in the primary zone.  The following is a general description of the four typical air/fuel combustion modes used to achieve lean premix combustion.  In the primary mode, fuel is supplied only to the primary nozzles to ignite, accelerate, and operate the unit over a range of low- to mid-loads and up to a set combustion reference temperature.  Once the first combustion reference temperature is reached, operation in a lean-lean mode begins when fuel is also introduced to the secondary nozzles to achieve the second combustion reference temperature.  After the second combustion reference temperature is reached, operation in a secondary mode begins by shutting off fuel to the primary nozzle and extinguishing the flame in the primary zone.  Finally, in the lean premix mode, fuel is reintroduced to the primary zone for premixing fuel and air.  Although fuel is supplied to both the primary and secondary nozzles in the premix mode, there is only flame in the secondary stage.  Some models maintain a diffusion burner, which leads to higher NOx emissions.  The full lean premix mode of operation typically occurs between 50% and 75% of base load and provides the lowest NOx emissions.  Due to the intricate air and fuel staging necessary for dry low-NOx combustion, the automated gas turbine control system becomes a critical component of the overall system.  Although research for oil firing continues, dry low-NOx combustion technology is currently only effective for firing natural gas.  Dry low-NOx combustion technology can result in control efficiencies of 80% to 95%.

Conventional Selective Catalytic Reduction (SCR):  This is an add-on control technology in which ammonia is injected into the exhaust gas stream in the presence of a catalyst bed to combine with NOx in a reduction reaction forming nitrogen and water.  For this reaction to proceed satisfactorily, the exhaust gas temperature must be maintained between 450° F and 850° F.  SCR is a commercially available, demonstrated control technology currently employed on numerous combined cycle combustion turbine projects capable of very low NOx emissions (< 3.5 ppmvd) with control efficiencies up to 98%.

In the past, catalyst materials were susceptible to poisoning by sulfur compounds.  In Europe and Japan, new catalyst formulations have proven effective in resisting sulfur-induced performance degradation from firing fuel oil.  Compared to the older alumina-based catalysts, the new catalysts are resistant to sulfur fouling at temperatures below 770(F (EPRI).  Through 1998, Mitsubishi reports that SCR systems were installed on 40 utility boilers firing residual oil, 21 industrial boilers firing residual oil, and another 70 industrial boilers firing distillate oil.  Likewise, Babcock & Wilcox reports satisfactory results with SCR systems installed on several large utility boilers for the Taiwan Power Company, which fire a wide range of coal as well as heavy fuel oil with sulfur contents up to 2.0% and 50 ppm of vanadium.  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.

As of early 1992, over 100 gas turbine installations already used SCR in the United States.  Only one combustion turbine project in Florida (FPC Hines Power Block 1) currently employs SCR.  The equipment was installed on a temporary basis because Westinghouse had not yet demonstrated emissions as low as 12 ppmvd by DLN technology at the time the units were to start up in 1998.  Seminole Electric will install SCR on a previously permitted 501F unit at the Hardee Unit 3 project and Kissimmee Utility Authority will install SCR on newly permitted Cane Island Unit 3.  New combined cycle combustion turbine projects in Florida are normally considered to be prime candidates for SCR with NOx emission limits of 3.5 ppmvd.  Limits as low as 2 ppmvd have been specified in the southwest part of the country.  Table 3A at the end of Section 3 shows several recently permitted projects requiring SCR.

SCONOxTM:  This technology is a NOx and CO control system developed by Goal Line Environmental Technologies and is distributed through Alstom Power for large gas turbine projects.  Specialized potassium carbonate catalyst beds reduce CO and NOx emissions using an oxidation-absorption-regeneration cycle.  The required operating temperature range is between 300°F and 700°F, which is within the typical range of exhaust gas from heat recovery steam generator in a combined cycle unit.  SCONOxTM can achieve control efficiencies in the 90% to 98% range.

The technology has been demonstrated on small units in California and has been purchased for a small source in Massachusetts.  California regulators and have permitted the La Paloma Plant near Bakersfield for the installation of one 250 MW block with SCONOxTM.  The overall project includes several more 250 MW blocks with SCR for control.  According to industry sources, the installation has proceeded with a standard SCR due to schedule constraints.  Recently, PG&E Generating has been approved to install SCONOxTM on two F-class units at Otay Mesa, approximately 15 miles S.E. of San Diego, California.  Additionally, USEPA has identified an “achieved in practice” BACT value of 2.0 ppmvd over a three-hour rolling average based upon the recent performance of a Vernon, California natural gas-fired 32 MW combined cycle turbine (without duct burners) equipped with a SCONOxTM system.

SCONOxTM technology (at 2.0 ppmvd) is considered to represent LAER in non-attainment areas where cost is not a factor in setting an emission limit.  In addition to the reduction of NOx, advantages of the SCONOxTM system include the elimination of ammonia and the additional control of CO and VOC emissions.  SCONOxTM has not been applied on any major sources in ozone attainment areas, apparently due only to cost considerations.  The Department is interested in seeing this ammonia-free emissions technology demonstrated on a large F-class unit.
XONONTM:  This is an emerging technology that partially burns fuel in a low-temperature pre-combustor and completes combustion in a catalytic combustor.  The result is partial combustion with a lower temperature (and less NOx formation) followed by flame-less catalytic combustion to further inhibit NOx formation.  This technology has been demonstrated, but is specific to each manufacturer and model of gas turbine due to the unique combustor design.  It is anticipated that control efficiencies will be in the 80% to 95% range.  This emerging technology is model-specific and not yet commercially available for an F-class unit.

Applicant’s Proposed NOx Controls

The applicant recognizes the SCONOXTM and SCR systems combined with dry low-NOx (DLN) combustion technology (gas firing) and wet injection (oil firing) as the top two control options.  The applicant states that these technologies will result in the following adverse impacts.

Energy Impacts:  A SCONOxTM system will cause a pressure drop of approximately 5 inches of water resulting in a 1% energy penalty due to reduced power output.  An SCR system will cause a pressure drop of approximately 1.5 inches of water resulting in a 0.3% energy penalty due to reduced power output.  

Environmental Impacts:  An SCR system will result in collateral emissions of ammonia, ammonium bisulfate, and ammonium sulfate particulate matter.

Economic Impacts:  The following table summarizes the applicant’s cost analysis for each control option.

	Control

Option
	Emissions

TPY a
	Reduction

TPY b
	Capital Costs

$
	Annualized

Costs, $/yr
	Cost Effectiveness, $/ton NOx removed

	
	
	
	
	
	Average
	Incremental c

	SCONOxTM
	65
	752
	$12,092,710
	$7,427,631
	$9883/ton NOx
	$88,827/ton

	SCR
	134
	683
	$3,864,831
	$1,505,552
	$2205/ton NOx
	NA

	Model 501F
	817
	NA
	NA
	NA
	NA
	NA


Notes:

a -
Emissions based on 7760 hours per year of gas firing and 1000 hours per year of oil firing.

b -
Emissions reductions based on 92% control efficiency for SCONOxTM and 86% (71.5%) control efficiencies for SCR with gas (oil) firing.

c -
The incremental cost effectiveness is a measure of the additional cost ($) to provide the additional NOx reductions (TPY) of a SCONOxTM system over an SCR system.

Based on the cost analysis presented above, the applicant rejects SCONOxTM as not being cost effective for this project and accepts SCR as the next best available control option.

Applicant’s Proposal:  The applicant proposes the following emissions standards based on an SCR system combined with dry low-NOx combustion technology for gas firing and wet injection for oil firing.

Gas:  3.5 ppmvd corrected to 15% oxygen, 24-hour block average

Oil:
  12.0 ppmvd corrected to 15% oxygen, 24-hour block average

Department’s Draft BACT Determination for NOx Emissions

The Department also recognizes SCONOxTM and SCR as the top two control options for combined cycle gas turbine projects.  Although the Department does not endorse nor contest the applicant’s cost analysis, it believes that the SCONOxTM system is not quite cost effective for this project.

Draft NOx BACT Determination:  The Department determines the following emissions standards to represent BACT for NOx emissions based on an SCR system combined with dry low-NOx combustion technology when firing natural gas as the primary fuel and combined with wet injection when firing a restricted amount of distillate oil as a backup fuel.

Gas, > 50% load:  3.5 ppmvd corrected to 15% oxygen, 3-hour rolling CEMS average

Oil, > 75% load
  10.0 ppmvd corrected to 15% oxygen, 3-hour rolling CEMS average

This determination is consistent with recent BACT determinations for combined cycle units made in Florida and other states.  The NOx limit for oil firing was specified as 10 ppmvd compared to the applicant’s requested 12 ppmvd.  This is because the control efficiency of the SCR system is expected to be closer to 80% when firing oil and not 70% as predicted by the applicant.  The applicant later agreed to the proposed lower limit.  The draft BACT standards are much more stringent than the NSPS standard in Subpart GG in 40 CFR 60.  Compliance with the standards shall be demonstrated by data collected from a NOx continuous emissions monitor (CEMS) certified in accordance with Performance Specification 2.

3.3
Carbon Monoxide CO
Discussion of CO Emissions

Emissions of carbon monoxide (CO) will result from incomplete fuel combustion.  In general, CO emissions are inversely proportional to NOx emissions from gas turbines.  However, new advanced combustor designs have also greatly reduced CO emissions concurrently with NOx emissions.  Catalytic oxidation systems or efficient combustion designs are typically used to minimize CO emissions from gas turbine projects.  Catalytic oxidation systems can achieve emissions reductions greater than 90% depending on the uncontrolled VOC concentration.

Applicant’s Proposed CO Controls

The manufacturer’s information indicates that CO emissions for gas firing will likely be less than 15 ppmvd for 75% to 100% load conditions, but will increase to 80 ppmvd at loads near 50%.  For oil firing, CO emissions are approximately 50 ppmvd for 75% to 100% load conditions, but can increase to as much as 1000 ppmvd at loads near 50%.  Because some operation at low loads is desired when firing natural gas, the applicant proposes to install the top control option, a catalytic oxidation system.  The applicant only requests operation at loads greater than 75% when firing distillate oil because of the elevated CO emissions.  (Note:  All concentrations are corrected to 15% oxygen.)

Applicant’s Proposal:  The applicant proposes the following CO standards based on the installation of a catalytic oxidation system.

Gas, > 75% load:  3.5 ppmvd corrected to 15% oxygen, 24-hour average

Gas, 50-75% load:  10.6 ppmvd corrected to 15% oxygen, 24-hour average

Oil, > 75% load (only):  10.0 ppmvd corrected to 15% oxygen, 24-hour average

Department’s Draft BACT Determination for CO Emissions

For the Mitsubishi Model 501F, it is estimated that potential uncontrolled CO emissions could range from 261 to 875 tons per year.  The Department recognizes a catalytic oxidation system as the top control option for CO emissions.  Based on the maximum uncontrolled emissions predicted by Mitsubishi, the proposed emission standards represent the following control efficiencies:  78% control for gas firing above 75% load, 85% control for gas firing from 50-75% load, and 80% for oil firing above 75% load.  The Department believes that control efficiencies of more than 90% can be achieved, particularly at the higher concentrations (AP-42, Section 3.1.4.3, April 2000).  Because little actual emission data is available for the Mitsubishi Model 501F, the Department researched two Florida plants operating a “sister unit”, the Westinghouse Model 501F.  These plants include FPL’s Fort Lauderdale Units 5A and 5B installed in 1993 and FPC’s Hines Unit 1 installed in 1998.  Over eleven tests, CO emissions were measured from 0.36 to 7 ppmvd for gas and oil firing at about 100% load without additional control.

Draft CO BACT Determination:  The Department establishes the following CO standards as BACT for this project.

Gas, > 75% load:  3.5 ppmvd corrected to 15% oxygen, 24-hour block CEMS average

Gas, 50-75% load:  10.0 ppmvd corrected to 15% oxygen, 24-hour block CEMS average

Oil, > 75% load (only):  8.0 ppmvd corrected to 15% oxygen, 24-hour block CEMS average

The proposed limits are based on lower expected actual emissions as well as higher expected control efficiencies.  If the unit is operated at both load conditions during a 24-hour period, the limits shall be prorated based on operating hours within each load range.  The applicant later agreed to the proposed lower standards.  Compliance with the standards shall be demonstrated by data collected from a CO continuous emissions monitor (CEMS) certified in accordance with Performance Specification 4.

3.4
Particulate Matter (PM/PM10), Sulfuric Acid Mist (SAM), and Sulfur Dioxide (SO2)
Discussion of PM/PM10, SAM, and SO2 Emissions

Emissions of particulate matter (PM/PM10), sulfuric acid mist (SAM), and sulfur dioxide (SO2) will result from the combustion of natural gas and distillate oil.  Particulate matter emissions increase with incomplete fuel combustion as well as with higher concentrations of ash, sulfur, and trace elements in the fuel.  Sulfuric acid mist and sulfur dioxide emissions will increase with higher fuel sulfur contents.  However, natural gas and very low sulfur distillate oil contain little ash, sulfur, or other contaminants.

Applicant’s Proposed PM/PM10, SAM, and SO2 Controls

The applicant proposes natural gas as the primary fuel with very low sulfur distillate oil as a backup fuel to minimize emissions of PM/PM10, SAM, and SO2.  In addition, these clean fuels are required to prevent damage to turbine blades and other high-precision turbine components.  Several available control technologies are identified for particulate matter removal including centrifugal collectors, electrostatic precipitators, fabric filters, and wet scrubbers.  Similarly, there are acid gas scrubbing systems available to further reduce SAM and SO2 emissions.  The applicant notes that these types of post-control devices have never been applied to gas turbines.  The applicant believes that the low pollutant concentrations and large volumetric flow rates would result in low control efficiencies and prohibitive costs.

Applicant’s Proposal:  The applicant proposes the following fuel specifications and opacity standard:

Gas:  Pipeline-quality natural gas with a maximum of 2 grains of sulfur per 100 SCF of natural gas

Oil:
  No. 2 distillate oil with a maximum of 0.05% sulfur by weight

Gas and Oil:  10% opacity

Department’s Draft BACT Determinations for PM/PM10, SAM, and SO2 Emissions

The Department believes that, although the control options are technically feasible, further control of these pollutants would be cost prohibitive due to the very low uncontrolled emissions.  The fuel sulfur limits proposed are clearly more stringent than the NSPS standard of 0.8% sulfur by weight.  The specification of clean fuels constitutes a pollution prevention technique and is given favorable consideration for this project.

Draft PM/PM10, SAM, and SO2 BACT Determinations:  The Department establishes the following fuel specifications and standards as the draft BACT for PM/PM10, SAM, and SO2.
Gas:  Pipeline-quality natural gas with a maximum of 2 grains of sulfur per 100 SCF of natural gas

   PM ( 17.0 pounds per hour

Oil:
  No. 2 distillate oil with a maximum of 0.05% sulfur by weight

  PM ( 42.5 pounds per hour

Gas and Oil:  Visible emissions shall not exceed 10% opacity based on a 6-minute average.

Limiting the fuel sulfur content establishes the maximum potential emissions of SAM and SO2 so that additional emissions standards are unnecessary.  An initial test shall be performed to demonstrate compliance with the particulate matter emissions standards.  Thereafter, compliance with the fuel specifications, opacity standard, and CO standards will serve as indicators of good combustion practices.  Compliance with the fuel sulfur limits shall be demonstrated by maintaining the fuel quality records.

3.5
Volatile Organic Compounds (VOC)
Discussion of VOC Emissions

VOC emissions result from incomplete combustion when firing natural gas and distillate oil.  Large combustion turbines offer high temperatures with efficient combustion resulting in relatively low levels of volatile organic compounds.  Catalytic oxidation systems or efficient combustion designs are typically used to minimize VOC emissions from combustion turbines.  Catalytic oxidation systems can achieve emissions reductions greater than 80% depending on the uncontrolled VOC concentration.

Applicant’s Proposed VOC Controls

The manufacturer’s information indicates that VOC emissions from gas firing will likely be less than 2 ppmvd for 75% to 100% load conditions, but will increase to 35 ppmvd at loads near 50%.  For oil firing, VOC emissions are approximately 15 ppmvd for 75% to 100% load conditions, but can increase to 60 ppmvd at loads near 50%.  The applicant already proposes to install a catalytic oxidation system to control CO emissions, which is also the top control option to reduce VOC emissions.  Again, the applicant requests operation only at loads greater than 75% when firing distillate oil.  (Note:  All concentrations are corrected to 15% oxygen.)

Applicant’s Proposal

Gas, 50-75% load:  22.3 ppmvd corrected to 15% oxygen

Gas, > 75% load:  2.2 ppmvd corrected to 15% oxygen

Oil, >75% load (only):  10.0 ppmvd corrected to 15% oxygen

Department’s Draft BACT Determinations for VOC Emissions

The Department agrees that the top control option to reduce VOC emissions is a catalytic oxidation system.  However, similar to CO emissions control, the Department believes the proposed standards overestimate uncontrolled VOC emissions and underestimate the control efficiency of such a system.  For ten tests on similar units (FPL’s Fort Lauderdale Units 5A and 5B installed in 1993 and FPC’s Hines Unit 1 installed in 1998), VOC emissions ranged from 0.05 to 0.8 ppmvd for gas and oil firing at about 100% load without additional control.  Also, the Department believes that VOC control efficiencies of more than 80% can be achieved, particularly at the high concentrations estimated for the Mitsubishi Model 501F.  (AP-42, Section 3.1.4.3, April 2000).

Draft VOC BACT Determinations:  The Department establishes the following standards as draft BACT for VOC emissions.
Gas, 50-75% load:  16.0 ppmvd corrected to 15% oxygen

Gas, > 75% load:  2.2 ppmvd corrected to 15% oxygen

Oil, > 75% load:  10.0 ppmvd corrected to 15% oxygen

The proposed limits are based on lower expected actual emissions as well as higher expected control efficiencies.  When firing natural gas, operation between 50% and 75% of base load will be restricted to no more than 2000 hours during any consecutive 12 months.  The combined VOC standards result in a weighted average of 6.2 ppmvd based on 1000 hours of oil firing, 2000 hours of low load gas firing, and 5760 hours of gas firing above 75% base load.  The applicant later agreed to the proposed lower standards.  In addition, the applicant agreed that the standards could be lowered (if appropriate) in the final permit based on final vendor guarantees.  The Compliance with these standards shall be based on initial performance tests, as determined by EPA Method 25A reported in terms of methane.  Optionally, EPA Method 18 may also be conducted concurrently with EPA Method 25A to deduct non-regulated emissions of methane and ethane.  Thereafter, compliance with the continuous CO standards shall serve as indicators of good combustion.  Subsequent VOC emissions performance tests shall only be required when the Department has good reason to believe that a VOC emission standard is being violated pursuant to Rule 62-297.310(7)(b), F.A.C. 
Table 3A.
Summary of Recent BACT Determinations for Combined Cycle Gas Turbine Projects (( 170 MW)
	Project Location
	Date
	CT

Model
	Unit

MW
	Control

Technologies
	CO Limit

ppmvd @ 15% O2
	NOx Limit

ppmvd @ 15% O2
	PM Limit


	SO2
Limit
	VOC Limit

ppm

	Hinds Energy, MS
	01/00
	GE 7FA?
	170
	SCR w/DLN
	20, gas
	3.5, gas
	NI
	NI
	NI

	Attala Energy, MS
	02/00
	GE 7FA?
	170
	SCR w/DLN
	20, gas
	3.5, gas
	NI
	NI
	NI

	Calpine Delta, CA

(LAER)
	02/00
	GE 7FA or

S/W 501FD
	170
	SCR w/DLN
	10, gas w/DB

(3-hr CEMS avg.)
	2.5, gas w/DB
	0.25 gr. S/100 SCF

of natural gas
	NI
	2, gas

	Calpine Bullhead City, 
	02/00
	S/W 501FD
	170
	SCR w/DLN
	10, gas w/DB

(3-hr CEMS avg.)
	3.0, gas w/DB
	18.3 lb/hr

22.8 lb/hr w/DB/PA
	NI
	1.5, gas

	Mobile Energy, AL
	03/00
	GE 7FA
	170
	SCR w/DLN/WI
	18, gas w/DB

26, oil w/DB
	3.5, gas w/DB

11, oil w/DB
	10% opacity

Good Combustion
	NI
	5, gas

6, oil

	GPC Boat Rock, AL
	04/00
	GE 7FA
	170
	SCR w/DLN
	30, gas w/DB
	3.5, gas w/DB
	NI
	NI
	8, gas w/DB

	CPV Gulfcoast, FL
	02/01
	GE 7FA
	170
	SCR w/DLN/WI
	9, gas

15, gas w/PA

20, oil
	3.5, gas

10, oil
	10% opacity
	LSF
	1.4, gas

3.6, oil

	TEC Bayside, FL

(BACT for CO/PM/PM10/VOC only)
	03/01
	GE 7FA
	170
	SCR w/DLN/WI
	8, gas

20, oil
	3.5, gas

12, oil
	10% opacity
	LSF
	1.3, gas

3, oil

	Calpine Osprey, FL
	Draft
	S/W 501FD
	170
	SCR w/DLN
	10, gas

17, gas w/DB/PA
	3.5, gas
	10% opacity
	LSF
	2.3, gas

4.6, gas w/DB/PA

	Calpine Blue Heron, FL
	Draft
	S/W 501FD
	170
	SCR w/DLN
	10, gas

17, gas w/DB/PA
	3.5, gas
	10% opacity
	LSF
	1.2, gas

6.6, gas w/DB/PA

	FPC Hines Power Block II, FL
	Draft
	S/W 501FD
	170
	SCR w/DLN/WI
	16, gas

30, oil
	3.5, gas

12, oil
	7.3 lb/hr, gas

64.8 lb/hr, oil
	LSF
	2, gas

10, oil

	CPV Atlantic, FL


	Draft
	GE 7FA
	170
	SCR w/DLN/WI
	9, gas

15, gas w/PA

20, oil
	3.5, gas

10, oil
	10% opacity
	LSF
	1.4, gas

3.6, oil

	JEA Brandy Branch - Baldwin, FL
	Draft
	GE 7FA
	170
	SCR w/DLN/WI
	14, gas or oil
	3.5, gas

15, oil
	10% opacity
	LSF
	No BACT

	OUC/KUA/FMPA Southern Co., FL

Stanton Unit A
	Draft
	GE 7FA
	170
	SCR w/DLN/WI
	14, gas

17, oil
	3.5, gas

10, oil
	10% opacity
	LSF
	2.7, gas

6.3, oil

	Enron Fort Pierce Re-Powering, FL
	Pending
	Mitsubishi

501F
	170
	SCR w/DLN/WI
	3.5, gas

10, gas low load

8, oil
	3.5, gas

10, oil
	10% opacity
	LSF
	2.2, gas

16, low load

10, oil


Table Notes:

· Data presented is for combined cycle units with an approximate direct electrical generation of 170 MW and includes only those projects with a draft or final permit.
· “DLN” means dry low-NOx combustion technology.  “SCR” means a selective catalytic reduction system.  “OC” means a catalytic oxidation system.  “CEMS” means a continuous emissions monitoring system.

· Some units have other modes of operation that are not listed in the above table, such as steam injection for power augmentation, high temperature peaking, or simple cycle operation.  Low load operation for the Enron Fort Pierce Repowering Project means operation between 50% and 75% of base load.

4.
NSPS STANDARDS

4.1
40 CFR 60, Subpart GG - Gas Turbines
In the late 1970’s, EPA developed New Source Performance Standards (NSPS) for stationary gas turbines.  This regulation established minimum performance and monitoring standards for emissions of nitrogen oxides (NOx) and sulfur dioxide (SO2) for new gas turbines.  For the proposed project, the NSPS standards would be:

NOx:
108 ppmvd corrected to 15% oxygen when firing natural gas, and



102 ppmvd corrected to 15% oxygen when firing distillate oil

SO2:
fuel oil containing less than 0.8% sulfur by weight

By definition, BACT standards are considered to be more stringent than the NSPS requirements.  The draft NOx and SO2 BACT standards established in the previous section are clearly much more stringent that the applicable NSPS standards.

4.2
40 CFR 60, Subpart Da – Duct Burners
Also in the late 1970’s, EPA developed New Source Performance Standards (NSPS) for electric utility steam generating units.  The regulation established minimum performance and monitoring standards for emissions of particulate matter (PM/PM10), sulfur dioxide (SO2), and nitrogen oxides (NOx) for large utility boilers.  The regulation also applies to heat recovery steam generators (HRSGs) with duct firing on combined cycle units until EPA develops appropriate standards in Subpart GG for gas turbines.  In 1998, EPA modified this rule to include a NOx emissions limit of 1.6 lb per MW-hour of gross energy output (30-day rolling average) for units constructed after July 9, 1997.  With control by the SCR system, it is estimated that emissions from the proposed project will be less than 0.1 lb per MW-hour for gas firing and 0.4 lb per MW-hour for oil firing.  On April 10, 2001, EPA published a revision to this regulation, which becomes effective on June 11, 2001.  The change simplifies monitoring and compliance procedures for HRSGs with duct burners.  Consistent with the rule change, the applicant proposes to continuously monitor the combined NOx emission rate and gross energy output to demonstrate compliance.

5.
EXCESS EMISSIONS

Based on the design of the gas turbine and Rules 62-210.700 and 62-4.130, F.A.C., the following conditions will be included in the permit to address periods of excess emissions.

5.1 Excess Emissions Prohibited:  Excess emissions caused entirely or in part by poor maintenance, poor operation or any other equipment or process failure that may reasonably be prevented during startup, shutdown or malfunction shall be prohibited.  All such emissions shall be included in any compliance demonstration based on continuous monitoring data.

5.2 Excess Emissions Defined:  The following permit conditions allow excess emissions or the exclusion of monitoring data for during specifically defined periods of startup, shutdown, and malfunction of the combined cycle gas turbine.  These conditions apply only if operators employ the best operational practices to minimize the amount and duration of excess emissions during such episodes.

a. Visible Emissions:  For startups and shutdowns in a calendar day, visible emissions shall not exceed 10% opacity except for up to ten, 6-minute averaging periods, which shall not exceed 20% opacity.

b. Low Load Restriction:  When firing natural gas, operation below 50% load is prohibited, excluding startups and shutdowns.  When firing natural gas and operating between 50% and 75% of base load, the gas turbine shall not operate more than 2000 hours during any consecutive 12 months.  When firing distillate oil, operation below 75% load is prohibited, excluding startups and shutdowns.

c. CO and NOx CEMS Data Exclusion:  Except for combined cycle cold startups, no more than two (2) hourly average emission rate values shall be excluded from the continuous compliance demonstrations due to startup, shutdown, or documented unavoidable malfunction.  No more than four (4) hourly average emission rate values shall be excluded from the continuous compliance demonstrations due to combined cycle cold startups.  No more than a total of four (4) hourly average emission rate values shall be excluded from the continuous compliance demonstrations for all such episodes in any calendar day.  A “combined cycle cold startup” is defined as startup after the combined cycle gas turbine has been shutdown for 48 hours or more.  A “documented unavoidable malfunction” is a malfunction beyond the control of the operator that is documented within 24 hours of occurrence by contacting each Compliance Authority by telephone or facsimile transmittal.

6.
AIR QUALITY IMPACT ANALYSIS

6.1
Summary

The proposed project will increase emissions of six pollutants at levels in excess of PSD significant amounts: PM/PM10, CO, NOx, SO2, SAM and VOC.  PM10, SO2 and NOx are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments, and significant impact levels defined for them.  CO is a criteria pollutant and has only AAQS and significant impact levels defined for it.  There are no applicable PSD increments, AAQS or de minimis monitoring levels for SAM; the BACT determination will limit maximum potential SAM emissions.  Potential emissions for VOC are above the 40 TPY significance threshold for the pollutant ozone.  The applicant presented the potential increases to the Department, but based on the options available to predict potential impacts associated with the emissions and formation of ozone, the Department has determined that the use of regional models which incorporate the complex chemical mechanisms for predicting ozone formation are not feasible for this project.

The applicant’s initial PM/PM10, CO and NOx, air quality impact analyses for this project predicted no significant impacts in the Class II area in the vicinity of the project.  Therefore, further applicable AAQS and PSD increment impact analyses for these pollutants were not required in the Class II area.  No impacts on the Everglades National Park, the closest PSD Class I area, were calculated since the project is located 180 km north of this area.

Also, the maximum predicted impacts for all pollutants were below their respective de minimis ambient impact levels.  Therefore, pre-construction monitoring at the proposed site was not required for this project.  Based on the preceding discussion, the air quality analyses required by the PSD regulations for this project were the following:

· A significant impact analysis for PM10, CO, SO2, and NO2 in the surrounding Class II Area;

· A PSD increment analysis for SO2;

· An Ambient Air Quality Standards (AAQS) analysis for SO2;

· An analysis of impacts on soils, vegetation, visibility, and of growth-related air quality modeling impacts.

Based on the required analyses, the department has reasonable assurance that the proposed project, as described in this report and subject to the conditions of approval proposed herein, will not cause or significantly contribute to a violation of any AAQS or Psd increment.  However, the following EPA-directed stack height language is included:  “In approving this permit, the department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in nrdc vs. Thomas, 838 f. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification if and when EPA revises the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators.”  A more detailed discussion of the required analyses follows.

6.2
Ambient Monitoring Requirements
Preconstruction ambient air quality monitoring is required for all pollutants subject to psd review unless otherwise exempted or satisfied.  When available, the use of existing representative monitoring data may satisfy the monitoring requirement.  An exemption to the monitoring requirement may be obtained if the maximum air quality impact resulting from the projected emissions increase, as determined by air quality modeling, is less than a pollutant-specific de minimis concentration.  No de minimis ambient concentration is provided for ozone.  Instead the net emissions increase of VOC is compared to a de minimis monitoring emission rate of 100 tons per year.  The table below shows that predicted ambient impacts from the power plant are substantially less than the respective de minimis levels; therefore, preconstruction ambient air quality monitoring is not required for any pollutant.

	Predicted Maximum Air Quality Impacts from the Project

Compared to the De Minimis Ambient Impact Levels

	Pollutant
	Averaging

Time
	Max. Predicted

Impact, ug/m3
	De Minimis

Level, ug/m3
	Impact

> De Minimis?

	PM10
	24-hour
	3
	10
	No

	NO2
	Annual
	0.4
	14
	No

	SO2
	24-hour
	11
	13
	No

	CO
	8-hour
	10
	575
	No

	VOC
	Annual Emission Rate
	< 100 TPY
	100 TPY
	No


The highest 3-hour and 24-hour SO2 averages from the Palm Beach County Health Department’s SO2 monitoring site located in Riviera Beach were used as background concentrations in the SO2 AAQS analysis.  These SO2 concentrations are shown in the table below.

	Background Concentrations for Use in AAQS Analyses

	Pollutant
	Averaging Time
	Background Concentration (µg/m3)

	SO2
	24-hour
	34

	
	3-hour
	178


6.3
Models and Meteorological Data Used in the Air Quality Analysis
The EPA-approved Industrial Source Complex Short-Term (ISCST3) dispersion model was used to evaluate the pollutant emissions from the proposed project in the surrounding Class II Area.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  It incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISCST3 model allows for the separation of sources, building wake downwash, and various other input and output features.  A series of specific model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options.  Direction-specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfied the good engineering practice (GEP) stack height criteria. 

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the National Weather Service (NWS) station at West Palm Beach, Florida (surface and upper air data).  The 5-year period of meteorological data was from 1987 through 1991.  This NWS station was selected for use in the study because it is the closest primary weather station to the study area and is most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

6.4
Significant Impact Analysis

In order to conduct a significant impact analysis, the applicant uses the proposed project's emissions at worst load conditions as inputs to the models.  The highest predicted short-term concentrations and highest predicted annual averages predicted by this modeling are compared to the appropriate significant impact levels.  If this modeling at worst-case load conditions shows significant impacts, additional modeling which includes the emissions from surrounding facilities is required to determine the project’s impacts on the existing air quality and any applicable AAQS or PSD increments.  If no significant impacts are shown, the applicant is exempted from doing any further modeling.

A combination of fence line, near-field and far-field receptors were chosen for predicting maximum concentrations in the vicinity of the project.  The fence line receptors consisted of discrete Cartesian receptors spaced at 50-meter intervals along the facility fence line.  The remaining receptor grid consisted of densely spaced Cartesian receptors at 100 meters apart starting at 100 meters from the fenceline and extending to 1000 meters from the site.  Beyond 1,000 meters, a polar receptor grid was used with radial spacing of 100 meters out to 2,000 meters.  From 2,000 to 4,000 meters, a polar receptor grid with radial spacing of 250 meters was used.  Between 4,000 and 10,000 meters, a polar receptor grid with radial spacing of 1 kilometer was used.  The modeling approach was based on the assumption that a refined receptor grid (minimum 100 meter spacing) would be used as necessary in order to determine maximum predicted concentrations in various areas of the initial grid.

	Predicted Maximum Air Quality Impacts from the Project Compared to the

PSD Class II Significant Impact Levels in the Vicinity of the Project

	Pollutant
	Averaging

Time
	Max. Predicted

Impact (ug/m3)
	Significant Impact Levels

(ug/m3)
	Significant

Impact?

	SO2

	Annual

24-hour

3-hour
	0.4

11

25
	1

5

25
	No

Yes

Yes

	PM10
	Annual

24-hour
	0.1

3
	1

5
	No

No

	CO
	8-hour

1-hour
	7

54
	500

2000
	No

No

	NO2
	Annual
	0.4
	1
	No


The results of the significant impact modeling show that there are no significant impacts predicted due to PM10, CO and NOx emissions from this project in the vicinity of the facility; therefore, no further modeling was required in the Class II area for these pollutants.  As shown in the table the maximum predicted air quality impacts due to SO2 emissions from the proposed project are greater than the PSD significant impact levels.  Therefore, the applicant was required to do full impact SO2 modeling within the applicable significant impact area to determine the impacts of the project along with all other sources in the vicinity of the facility.

6.5
PSD Increment Analysis
The PSD increment represents the amount that sources constructed after the PSD Baseline dates, (February 8, 1988 for NO2 and January 6, 1975 for PM10 and SO2), may increase ambient ground level concentrations of a pollutant.  The results of the required PSD Class II increment analyses presented in the table below show that all of the maximum predicted impacts are less than the allowable Class II increments.

	PSD Class II Increment Analysis

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Impact Greater than Allowable Increment?
	Allowable Increment (µg/m3)
	Project Impact

Percent of

Increment

	SO2
	24-hour
	30
	No
	91
	33%

	
	3-hour
	81
	No
	512
	16%


6.6
AAQS Analysis
For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding a “background” concentration to the maximum-modeled concentration. This “background” concentration takes into account all sources of a particular pollutant that are not explicitly modeled. The results of the AAQS analysis are summarized in the table below. As shown in this table, emissions from the proposed facility are not expected to cause or significantly contribute to a violation of any AAQS.

	Ambient Air Quality Impacts

	Pollutant
	Averaging Time
	Major Sources Impact (µg/m3)
	Background Concentration

(µg/m3)
	Total Impact (µg/m3)
	Total Impact Greater than AAQS?
	Florida AAQS (µg/m3)

	SO2
	24-hour
	30
	34
	64
	No
	260

	
	3-hour
	81
	178
	259
	No
	1300


6.7
Additional Impacts Analysis
Impact on Soils, Vegetation, And Wildlife

Very low emissions are expected from the natural gas and distillate oil fired gas turbine in comparison with conventional power plants generating equal power.  Emissions of acid rain and ozone precursors will be very low.  The maximum ground-level concentrations predicted to occur for PM10, CO, NOx, and SO2 as a result of the proposed project, including background concentrations and all other nearby sources, will be considerably less than the respective AAQS.  In addition, the project impacts for PM10, CO and NOx are less than the significant impact levels, which, in turn, are less than the applicable allowable increments for each pollutant.  The AAQS are designed to protect both the public health and welfare.  Since the project impacts are either less than significant or considerably less than the AAQS, it is reasonable to assume the impacts on soils, vegetation, or wildlife will be minimal or insignificant.

Impact On Visibility and Regional Haze

Natural gas and low sulfur distillate fuel oil are clean fuels and produce little ash.  This will minimize smoke formation.  The low NOx and SO2 emissions will also minimize plume opacity.  The contribution to smog in the area will be minimal.

Growth-Related Air Quality Impacts

There will be short-term increases in the labor force to construct the project.  These temporary increases will not result in significant commercial and residential growth in the vicinity of the project.  Operation of the unit will require few permanent employees, which will cause no significant impact on the local area.  The proposed project has a small overall physical “footprint” and among the lowest air emissions per unit of electric power generating capacity.

Hazardous Air Pollutants

The project is not a major source of hazardous air pollutants (HAPs) and is not subject to any specific industry or HAP control requirements pursuant to Section 112 of the Clean Air Act.

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 PSD application, reasonable assurances provided by the applicant, the draft determinations of Best Available Control Technology (BACT), review of the Air Quality Analysis, and the conditions specified in the draft permit.  Cleve Holladay is the project meteorologist responsible for reviewing and validating the Air Quality Analysis for the project.  Jeff Koerner is the project engineer responsible for reviewing the application, recommending the BACT determinations, 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.

