TECHNICAL EVALUATION and PRELIMINARY DETERMINATION

[image: image1.png]



TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

APPLICANT

Shady Hills Power Company, LLC
120 Long Ridge Road
Stamford, CT 06927
Shady Hills Generating Station
ARMS Facility ID No. 1010373
PROJECT
Air Permit No. PSD-FL-402
Project No. 1010373-007-AC
Site Expansion
COUNTY
Pasco 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

December 1, 2008
1.  General Project INFORMATION

Facility Description and Location

The facility is an electrical generating power plant with a Standard Industrial Classification (SIC) Code of 4911.  The facility is located in Pasco County at 14240 Merchant Energy Way, Spring Hill, Florida.  The UTM coordinates are Zone 17, 347.0 km East and 3139.0 km North.
This facility consists of three, dual-fuel, nominal 170 megawatt (MW) General Electric (GE) Frame 7FA combustion turbine (CT) electrical generators (Model PG7241FA), three exhaust stacks that are 18 feet in diameter and 75 feet tall and one 2.8-million gallon distillate fuel oil storage tank.  The combustion turbine units can operate in simple-cycle mode and intermittent duty mode.  The units are equipped with Dry Low-nitrogen oxides (NOX) combustors and water injection capability.  The three combustion turbines are regulated under Phase II of the Federal Acid Rain Program.  This facility is operated during peak hours of electrical use.
Facility Regulatory Categories
The facility is regulated according to the following categories.

Title III:  The existing facility is not a major source of hazardous air pollutants (HAP).

Title IV:  The existing facility operates units subject to the acid rain provisions of the Clean Air Act.

Title V:  The existing facility is a Title V major source of air pollution in accordance with Chapter 213, Florida Administrative Code (F.A.C.)
PSD:  The existing 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 and Rule 62-210.200(Definitions), F.A.C.  This facility has the potential to emit 250 tons per year or more of a PSD pollutant.
Project Description

Shady Hills Power Company, LLC submitted an application for an air construction permit subject to the preconstruction review requirements of Rule 62-212.400, F.A.C.  The application requests the authorization to construct two new GE simple-cycle 7FA combustion turbines (Model PG7241FA).  The 170 MW combustion turbines (CT) will be equipped with evaporative cooling.  Natural gas will be the primary fuel, and maximum ultra-low sulfur fuel oil (ULSFO) will be used as backup fuel.  The applicant requested an average operation of 3,390 hours per year per turbine with no single unit operating more than 5,000 hours per year, and ULSFO firing limited to 1000 hours per year per turbine.  This request was later revised to limit back up fuel firing to an average of 750 hours per year per CT.  NOx emissions will be reduced with dry low-NOx (DLN) combustion technology while firing natural gas and water injection when firing distillate oil.  This project will require an additional gas heater with an estimated heat input of 10 million British thermal unit per hour (MMBtu/hr) or less.  To accommodate the new combustion turbines, the emergency diesel generator capacity will be increased to 2.5 MW. 
This project will comprise the construction and installation of the following new regulated Air Resource Management System (ARMS) emission units:

	ID No.
	Description

	005
	General Electric Model 7FA simple cycle combustion turbine

	006
	General Electric Model 7FA simple cycle combustion turbine

	007
	2.5 MW Emergency Generator


This project will also authorize the construction of the following emission units which will be exempt from construction permitting requirements.  These emission units will be included in the Title V Operating Permit:
	ID No.
	Description

	008
	Natural gas heater


The basis for exemption from construction permitting requirements is as follows:

1. Natural gas heater (EU 008)

The natural gas heater is categorically exempt in accordance with Rule 62-210.300(3)(a)33, F.A.C.

Processing Schedule

May 13, 2008:
Department received the application for an air pollution construction permit.

June 12, 2008:
Department requested additional information.

July 22, 2008:
Department received additional information.
August 21, 2008:
Department requested additional information.

August 22, 2008:
Department received additional information, application deemed complete.

November 17, 2008:
Department issued draft permit and technical evaluation.

December 1, 2008:
Department reissued draft permit and technical evaluation with minor changes. 
2.  Applicable Regulations

State Regulations
This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and Best Available Control Technology (BACT), and Non-attainment Area Review and Lowest Achievable Emissions Rate (LAER); 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  PSD applicability and the preconstruction review requirements of Rule 62-212.400, F.A.C. are discussed in Section 3 of this report.  Additional details of the other state regulations are provided in Section 4 of this report.
Federal Regulations

The Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  Federal regulations are adopted in Rule 62-204.800, F.A.C.  Additional details of the applicable federal regulations are provided in Section 4 of this report.
3.  PSD Applicability Review
General PSD Applicability

The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  As defined in Rule 62-210.200, F.A.C., a facility is considered a “major stationary source” if it emits or has the potential to emit 5 tons per year of lead, 250 tons per year or more of any PSD pollutant, or 100 tons per year or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  PSD pollutants include:  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 (Fl); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as nonmethane organic compounds (NMOC); and mercury (Hg).
For major stationary sources, PSD applicability is based on emissions thresholds known as the “significant emission rates (SER)” as defined in Rule 62-210.200, F.A.C.  Emissions of PSD pollutants from the project exceeding these rates are considered “significant” and BACT must be employed to minimize emissions of each PSD pollutant.  Although a facility may be “major” for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that exceeds the corresponding significant emission rate.  Rule 62-210.200, F.A.C. defines “BACT” as:

(a) An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account:

1. Energy, environmental and economic impacts, and other costs,

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

3. The emission limiting standards or BACT determinations of Florida and any other state;
determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.

(b) If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation.

(c) Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results.

(d) In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, 
and 63.
In addition, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant.
PSD Applicability for the Project

The project is located in Pasco County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  The facility emits or has the potential to emit 250 tons per year or more of at least one PSD pollutant.  Therefore, the facility is a major stationary source and the project is subject to a PSD applicability review.  The following table identifies the estimated emissions increases based on the application.

Summary of the Applicant’s PSD Applicability:

	Pollutant
	Net Emissions Increase
	PSD Significant Emissions Rate
	Subject to PSD Review?

	CO
	93 tons/year
	100 tons/year
	NO

	NOX
	343 tons/year
	40 tons/year
	YES

	PM
	35 tons/year
	25 tons/year
	YES

	PM10
	35 tons/year
	15 tons/year
	YES

	SO2
	32 tons/year
	40 tons/year
	NO

	VOC
	15 tons/year
	40 tons/year
	NO

	Lead
	0.02 tons/year
	0.6 tons/year
	NO


As shown in the table, the project is subject to PSD preconstruction review for emissions of:  PM, PM10 and NOX.

4.  Department’s Project Review

Applicable State Regulations

For this project, the following new state regulations are applicable:
· Rule 62-212.400 (PSD), F.A.C., which regulates Emissions Unit Nos. 005, 006, 007, 008; and
· Rule 62-210.200, F.A.C. (BACT), which regulates Emissions Unit Nos. 005 and 006.
Applicable Federal Regulations

For this project, the following new NSPS or NESHAP provisions are applicable:

· NSPS Subpart KKKK (Stationary Combustion Turbines), which regulates Emissions Unit Nos. 005 and 006; 

· NSPS Subpart IIII (Stationary Compression Ignition Internal Combustion Engines), which regulates Emissions Unit No. 007; 

· NESHAP Subpart YYYY (Stationary Combustion Turbines), which regulates Emissions Unit Nos. 005 and 006;
· Title 40 Part 72 (Acid Rain – Permit Regulations), which regulates Emissions Units Nos. 005 and 006;

· Title 40 Part 73 (Acid Rain – Sulfur Dioxide Allowance System), which regulates Emissions Units Nos. 005 and 006;
· Title 40 Part 75 (Acid Rain – Continuous Emissions Monitoring), which regulates Emissions Units Nos. 005 and 006;

· Title 40 Part 76 (Acid Rain – Nitrogen Oxides Emissions Reduction Program), which regulates Emissions Units Nos. 005 and 006; and
· Title 40 Part 77 (Acid Rain – Excess Emissions), which regulates Emissions Units Nos. 005 and 006.
5.  BACT Review for combustion turbines
NOX Emissions
Discussion

Nitrogen oxides form in the combustion turbine process as a result of the dissociation of molecular nitrogen and oxygen to their atomic forms and subsequent recombination into seven different oxides of nitrogen.  Uncontrolled emissions range from about 100 to over 600 parts per million by volume, dry, corrected to 15 percent oxygen (ppmvd @15% O2).  The Department estimates uncontrolled emissions at approximately 200 ppmvd @15% O2 for a GE 7FA combustion turbine.

Thermal NOX forms in the high temperature area of the combustor.  Thermal NOX increases exponentially with increases in flame temperature and linearly with increases in residence time.  Flame temperature is dependent upon the ratio of fuel burned in a flame to the amount of fuel that consumes all of the available oxygen, also known as the equivalence ratio.  By maintaining a low fuel ratio (lean combustion), the flame temperature will be lower, thus reducing the potential for NOX formation.  In most combustor designs, the high temperature combustion gases are cooled to an acceptable temperature with dilution air prior to entering the turbine (expansion) section.  The sooner this cooling occurs, the lower the thermal NOX formation.  

Prompt NOX is formed in the proximity of the flame front as intermediate combustion products.  The contribution of prompt to overall NOX is relatively small in near-stoichiometric combustors and increases for leaner fuel mixtures.  This provides a practical limit for NOX control by lean combustion.

Fuel NOX is formed when fuels containing bound nitrogen are burned.  This phenomenon is not of great concern when combusting natural gas.
For the purpose of further discussion, concentrations expressed in terms of ppmvd presume correction to 15% O2 unless otherwise noted.
Available NOX Controls
Water Injection.  Fuel and air are mixed within traditional combustors and the combustion actually occurs on the boundaries of the flame.  This is termed “diffusion flame” combustion.  Injection of either water or steam directly into the combustor lowers the flame temperature and thereby reduces thermal NOX formation.  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.  Carbon monoxide (CO) and hydrocarbon (HC) emissions are relatively low for most gas turbines.  However steam and (more so) water injection may increase emissions of both of these pollutants.

Advanced dual fuel combustor designs can tolerate large amounts of steam or water without causing flame instability and can achieve NOX emissions in the range of 30 to 42 ppmvd when employing wet injection for backup fuel oil firing.  Wet injection results in control efficiencies on the order of 80 to 90% for oil firing.  These values often form the basis, particularly in combined cycle turbines, for further reduction to BACT limits by other techniques as discussed below.  During dry low-NOX combustion while gas firing, wet injection is not employed.
Dry Low NOX/CO (DLN) Combustion.  The excess air in lean combustion cools the flame and reduces the rate of thermal NOX formation.  Lean premixing of fuel and air prior to combustion can further reduce NOX emissions.  This is accomplished by minimizing localized fuel-rich pockets (and high temperatures) that can occur when trying to achieve lean mixing within the combustion zones.  This principle is incorporated into the General Electric DLN-2.6 can-annular combustor shown in the following figure.
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Figure 1.  DLN-2.6 Fuel Nozzle Arrangement
Each combustor includes six nozzles within which fuel and air have been fully pre-mixed.  There are 16 small fuel passages around the circumference of each combustor can known as quaternary fuel pegs.  The six nozzles are sequentially ignited as load increases in a manner that maintains lean pre-mixed combustion and flame stability.  
NOX, CO, and VOC emission characteristics of the DLN-2.6 combustor while firing natural gas are given in Figure 2 below for a unit tuned to meet a limit of 9 ppmvd.  The values for CO are “uncorrected” for O2.  Values for VOC are uncorrected, “wet basis”, and do not include methane and ethane because they are not defined as VOC.  

The combustor design is such that NOX concentrations equal 9 ppmvd at loads between 50 and 100 percent of capacity, but concentrations as high as 100 ppmvd may occur at less than 50 percent of capacity.  This suggests the need to minimize operation at low load conditions.  
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Figure 2.  Design Emission Characteristics for DLN-2.6.  Figure 3.  NOX Performance of DLN-2.6
Figure 3 is from a GE publication and is a plot of NOX data from actual installations or possibly a test facility.  Actual NOX emissions are less than the design values.  The Department has reviewed numerous reports and low load operation data from GE 7FA CTs in Florida and can confirm the accuracy of the graph on the right.  Also, actual emissions of CO and VOC have proven to be much less than suggested by the diagram.

Table 1 summarizes the results of the new and clean tests conducted on a dual-fuel GE 7FA CT with DLN 2.6 combustors operating in simple cycle mode and burning natural gas at the existing Tampa Electric Polk Power Station.
  The test results confirm that NOX, CO, and VOC emissions are less than the design characteristics published by GE and given on the left hand side of the figure 2 above.
Table 1.  Actual Performance of DLN-2.6 Combustors at Tampa Electric Polk Power Station.
	Percent of Full Load
	NOX
(ppmvd @15% O2)
	CO

(ppmvd)
	VOC

(ppmvd)

	50
	5.3
	1.6
	0.5

	70
	6.3
	0.5
	0.4

	85
	6.2
	0.4
	0.2

	100
	7.6
	0.3
	0.1


Numerous simple cycle GE 7FA units with DLN technology for NOX control have been installed in Florida and throughout the United States with guarantees of 9 ppmvd.  This represents a reduction of approximately 95 percent compared with uncontrolled emissions if assumed to equal 200 ppmvd.

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


[image: image5.wmf]O

H

N

O

NH

NO

2

2

2

3

6

4

4

4

+

®

+

+


The catalysts used in combined cycle, low temperature applications (conventional SCR), are usually vanadium (V) and titanium oxide (TiO2) formulations and account for most installations.  At high temperatures, V can contribute to ammonia oxidation forming more NOX or forming nitrogen (N2) without reducing NOX according to:
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For high temperature applications (hot SCR up to approximately 1100 oF), such as large frame simple cycle turbines, special formulations or strategies are required.  SCR technology has progressed considerably over the last decade with Zeolite catalyst now being used for high temperature applications.  SCR units are typically used in combination with wet injection or DLN combustion controls.

In the past, sulfur was found to poison the catalyst material.  Sulfur-resistant catalyst materials are now available as evidenced by both hot and conventional installations at coal-fired plants.  Such improvements have proven effective in resisting sulfur-induced performance degradation with fuel oil in Europe and Japan, where conventional SCR (low temperature) catalyst life in excess of 4 to 6 years has been achieved, while 8 to 10 years catalyst life has been reported with natural gas.

There are several examples of combined cycle SCR systems operating in Florida including:

· Kissimmee Utilities Authority Unit 3.  3.5 ppmvd NOX on gas, 12 ppmvd on fuel oil.

· Progress Energy Hines Block 2.  3.5 ppmvd on gas and 12 ppmvd on fuel oil.

· JEA Brandy Branch.  3.5 ppmvd on gas and 12 ppmvd on fuel oil.

· TEC Bayside – seven combustion turbines.  3.5 ppmvd on gas.

· FP&L Manatee Unit 3.  2.5 ppmvd on gas and 10 ppmvd on fuel oil

· FP&L Martin Unit 8.  2.5 ppmvd on gas and 10 ppmvd on fuel oil.

More recently, DEP issued permits for the Treasure Coast Energy Center Unit 1 and FP&L Turkey Point Unit 5 with NOX limits of 2.0 ppmvd on gas and 8.0 ppmvd on fuel oil.  The Department also required hot SCR on two recently constructed GE LM6000 simple cycle units at the City of Tallahassee’s Hopkins facility.

SCR is a commercially available, demonstrated control technology currently employed on numerous combustion turbine projects permitted with very low NOX emissions.
Applicant’s Proposal
The applicant eliminated several NOX control strategies (including XONONTM, Non-Selective Catalytic Reduction, NOXOut, Thermal DeNOX, and SCONOxTM), based on either present technical infeasibility or unavailability for the size of CT under review.  Therefore, the submitted BACT analysis was limited to DLN combustors for natural gas firing, wet injection for oil firing, and SCR as an add-on control.

The applicant estimated the installed capital cost of a hot SCR system at $9,782,361 and the total annualized cost to be $1,381,547 per year to further reduce emissions from 9/42 ppmvd (gas/oil) to 3.0/16.8 ppmvd (gas/oil).  This yields an overall reduction in NOX emissions of 98 tons per year per unit with an operating factor of 5,000 hours per year on gas only.  The cost effectiveness for an SCR system was estimated to be $14,050 per ton of NOX removed.  The applicant concluded that the use of hot SCR for the simple cycle combustion turbines is not cost effective.

The applicant proposed BACT limits of 9.0 ppmvd while firing natural gas and 42.0 ppmvd while firing fuel oil, based on the use of Dry Low NOX combustors and water injection for natural gas and fuel oil firing respectively.

Department’s Review
SCR Considerations:
California has one of the most stringent New Source Review programs in the country.  The current BACT level for NOX emissions from natural gas-fired electrical generation turbines is ( 2.0 and ( 3.0 ppmvd for cogeneration/combined-cycle and simple-cycle power plants, respectively.
  

The definition of BACT in California is closer to the Lowest Achievable Emissions Rate (LAER) definition that applies in most states under Non-attainment New Source Review.  Nevertheless, LAER (in this case California BACT) is typically considered to be the “top” control in BACT reviews.

The Department considers 3 ppmvd NOX as the “top” control and it is achievable by SCR.  A permit recently issued to the City of Tallahassee for two simple cycle units includes BACT limits of 5 ppmvd achievable by SCR for NOX.  

The previously mentioned Tallahassee Hopkins project allows more frequent operation (up to 5,840 hours per CT per year) than the proposed units (3,390 hours), a large portion of which may be oil firing.  Also, the pre-control emissions are greater for the natural gas firing case (25 ppmvd) compared with the present case.  As a result, the cost per ton of reducing emissions from 25 to 5 ppmvd for the Tallahassee units is less compared with emission reductions from 9 to 3.0 ppmvd for the present project.
The Department does not necessarily accept or reject the applicants cost estimates but agrees that SCR is not cost-effective for the simple cycle combustion turbines given that they will be operating only 3,390 hours per CT per year.  

Fuel Oil Considerations
It is recognized that some allowance can and should be made for limited back-up fuel oil firing to account for interruptions in the natural gas supply or sudden and unexpected price spikes.  For reference, the facility is already permitted to use fuel oil up to 1,000 hours for the three previously constructed CTs.  The large back-up fuel oil allowance was made prior to the significant expansion of the gas delivery system in Florida.  The subsequent gas network expansions included several construction phases by the Florida Gas Transmission Company (FGT), construction of the Gulfstream Pipeline, and expansion of the liquefied natural gas (LNG) terminal at Elba Island, Georgia.  

Historically, fuel oil usage at the Shady Hills site has been very low.  The Department’s review of the past four highest years of distillate oil usage indicate an average combined usage of 146 hours per year per turbine, with the highest single year usage of 280 hours in 2002 on Unit 3.  Overall, the historical use of fuel oil (even before completion of the gas expansion projects and during several hurricane seasons) at the existing units does not support the adequacy of a 750 hour request for fuel oil firing. 
The Department is limiting the annual hours of fuel oil used in the two combustion turbines combined to 1,000 hours.  This limitation is in line with a recent permit PSD-FL-401 for the JEA Greenland combustion turbine project.  

BACT Determination:
Considering the above discussions, the Department has made the following determination for the control of NOX emissions from proposed Units 005 and 006:

· NOX emissions while firing natural gas shall be limited to 9.0 ppmvd as BACT achievable by natural gas firing and use of Dry Low NOX combustion.
· The continuous limits for NOX shall be based on 24-hr block averages.

Incidental Back up Fuel Oil Limits:

Back-up fuel oil use shall be limited for the two combustion turbines combined to 1,000 hours per calendar year and NOX emissions shall be limited to 42.0 ppmvd (NSPS) achievable by injection of water into the combustors for flame cooling.
PM and PM10 Emissions
Discussion
Particulate matter (PM/PM10) is emitted from combustion turbines due to incomplete combustion of ash and sulfur present in the fuels.  They are minimized by use of clean fuels, with low ash and sulfur contents, and good combustion practices.  Clean fuels are a necessity in combustion turbines in order to avoid excessive maintenance due to damaged turbine blades and other components already exposed to very high temperatures and pressures.
Applicant’s Proposal
The applicant states that only inherent quality fuels are the only feasible method for controlling PM/PM10 emissions from CTs.  Clean fuels, natural gas, and distillate oil are the practices that the applicant suggests to represent BACT for PM/PM10 emissions.  

Department’s Review
The Department agrees with the applicant, and the draft BACT standard for PM/PM10 will be fuel specifications and an opacity limit.  The Department also recognizes that PM2.5 is now a regulated pollutant.  PM10 will be used as a surrogate for PM2.5 as per EPA guidance.  
BACT Determinations for the Simple Cycle Combustion Turbines
The Department establishes the following standards as the Best Available Control Technology for the simple cycle combustion turbine Units 005 and 006 at the Shady Hills Generating Station.

	Pollutant
	Emission Standardc
	Averaging Time
	Compliance Method
	Basis

	NOXa (Gas)
	9.0 ppmvd @ 15% O2
	24-hr block average
	CEMS
	BACT

	
	59.0 lb/hr
	3 1-hr runs
	Stack Test
	

	NOXa 
(Oil)
	42.0 ppmvd @ 15% O2
	4-hr rolling average
	CEMS
	BACT

	
	323.0 lb/hr
	3 1-hr runs
	Stack Test
	

	PM/PM10b
	10 % Opacity
	6-minute block
	Visible Emissions Test
	BACT

	
	2 grains of sulfur per 100 standard cubic feet of gas/
0.0015 % S fuel oil
	N/A
	Record Keeping
	


a. Continuous compliance with the 24-hr NOX standards shall be demonstrated based on data collected by the required CEMS.  The initial and annual EPA Method 7E or Method 20 tests associated with demonstration of compliance with 40 CFR 60, Subpart KKKK or certification of the CEMS instruments shall also be used to demonstrate compliance with the individual standards for natural gas and ULSFO during the time of those tests.  NOX mass emission rates are at International Organization for Standardization (ISO) conditions and are defined as oxides of nitrogen expressed as NO2.  

b. The sulfur fuel specification combined with the efficient combustion design and operation of the gas turbine represents BACT for PM/PM10 emissions.  Compliance with the fuel specifications, CO standards, and visible emissions standards shall serve as indicators of good combustion.  Compliance with the fuel specifications shall be demonstrated by keeping records of the fuel sulfur content.  Compliance with the visible emissions standard shall be demonstrated by conducting tests in accordance with EPA Method 9.

c. The mass emission rate standards are based on a turbine inlet condition of 59°F and using the higher heating value (HHV) of the fuel.  Mass emission rate may be adjusted to actual test conditions in accordance with the performance curves and/or equations on file with the Department.

6.
BACT Review for Emergency Generator
The diesel powered emergency generator is subject to NSPS Subpart A (General Provisions) and NSPS Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal Combustion Engines) of 40 CFR 60.  The Department agrees with the applicant that compliance with the applicable NSPS is BACT for the Emergency Generators. 
The draft permit will include the following primary conditions:

Emergency Generator:  The permittee is authorized to construct and operate one 2.5MW ULSFO powered emergency standby generator [Application No. 1010373-007-AC] 

Hours of Operation:  The emergency generator will operate for no more than 500 hours per year of non-emergency operation.  [Application No. 1010373-007-AC] 

Fuel:  Total fuel consumption of the emergency generator and four ancillary generators shall be no more than 77,750 gallons of ULSFO per year.  [Application No. 1010373-007-AC] 

Recordkeeping and Reporting:  The diesel powered emergency generator is subject to the New Source Performance Standards (NSPS) in Subpart A (General Provisions) and NSPS Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal Combustion Engines) of 40 CFR 60 attached as Appendices F and H. 
7.
Periods of excess emissions
Excess Emissions Prohibited
In accordance with Rule 62-210.700(4), F.A.C., “Excess emissions which are caused entirely or in part by poor maintenance, poor operation, or any other equipment or process failure which may reasonably be prevented during startup, shutdown, or malfunction shall be prohibited.”  All such preventable emissions shall be included in the compliance determinations for NOX emissions.

Allowable Data Exclusions

In accordance with Rule 62-210.700, F.A.C., “Excess emissions resulting from startup, shutdown or malfunction of any emissions unit shall be permitted providing (1) best operational practices to minimize emissions are adhered to and (2) the duration of excess emissions shall be minimized but in no case exceed two hours in any 24 hour period unless specifically authorized by the Department for longer duration.”  In addition, the rule states that, “Considering operational variations in types of industrial equipment operations affected by this rule, the Department may adjust maximum and minimum factors to provide reasonable and practical regulatory controls consistent with the public interest.”

Operation of the General Electric Frame 7FA combustion turbine in lean premix mode is achieved at least by 50% of base load conditions.  Simple cycle gas turbines are designed for quick startup and operate at high load levels.  Operation of the large frame gas turbines is generally automated and malfunctions have been infrequent.  

Dry low-NOX combustion systems require initial and periodic “tuning” to account for changing ambient conditions, changes in fuels and normal wear and tear on the unit.  Tuning involves optimizing NOX and CO emissions, and extends the life of the unit components.  During tuning, it is possible to have elevated emissions while collecting emission data used in the tuning process.  However, the duration of data collection is relatively short, and once tuned, the gas turbine emissions will be minimized.  A major tuning session would typically occur after completion of initial construction, a combustor change-out, a major repair or maintenance to a combustor, or other similar event.  Other minor tuning sessions are expected to occur periodically on an as needed basis between major tuning sessions.

Based on information from General Electric regarding startup and shutdown, and the information above regarding tuning, the Department establishes the following conditions for excess emissions for the combustion turbine for which a limited amount of data may be excluded from the NOX continuous compliance determinations.

· Excess emissions resulting from startup, shutdown, or malfunction shall be permitted provided that best operational practices are adhered to and the duration of excess emissions shall be minimized.

· For startup and shutdown, up to 60 consecutive minutes of CEMS data may be excluded for each combustion turbine startup and shutdown cycle.  For startups and shutdowns of less than 60 minutes in duration, only those minutes attributable to startup and shutdown may be excluded.
· No more than 2 hours of CEMS data in any 24-hour period shall be excluded from compliance demonstrations due to a malfunction.

· CEMS data collected during initial or other DLN tuning sessions may be excluded from the compliance demonstrations provided that tuning session is performed in accordance with the manufacturer’s specifications.  Prior to performing any tuning sessions, the permittee shall provide the Compliance Authority with an advance notice detailing the activity and proposed tuning schedule.
8.  Air Quality Analysis

This section provides a general overview of the modeling analyses required for PSD preconstruction review followed by the specific analyses required for this project.
A.  Overview of the Required Modeling Analyses

Pursuant to Rule 62-212.400, F.A.C., the applicant is required to conduct the following analyses for each PSD significant pollutant:

· A preconstruction ambient air quality analysis,

· A source impact analysis based on EPA-approved models, and

· An additional impact analysis.

For the purposes of any required analysis, NOX emissions will be modeled as NO2 and only PM10 emissions will be considered when modeling particulate matter.
Preconstruction Ambient Monitoring Analysis

Generally, the first step is to determine whether the Department will require preconstruction ambient air quality monitoring.  Using an EPA-approved air quality model, the applicant must determine the predicted maximum ambient concentrations and compare the results with regulatory thresholds for preconstruction ambient monitoring, known as de minimis air quality levels.  The regulations establish de minimis air quality levels for several PSD pollutants as shown in Table 2.  For ozone, there is no de minimis air quality level because it is not emitted directly.  However, since NO2 and VOC are considered precursors for ozone formation, the applicant may be required to perform an ambient impact analysis (including the gathering of ambient air quality data) for any net increase of 100 tons per year or more of NO2 or VOC emissions.

	Table 2.  Regulatory Thresholds for Preconstruction Ambient Monitoring

	PSD Pollutant
	De Minimis Air Quality Levels

	Carbon monoxide (CO)
	575 μg/m3, 8-hour average

	Nitrogen dioxide (NO2)
	14 μg/m3, annual average;

	Particulate Matter (PM10)
	10 μg/m3, 24-hour average

	Sulfur dioxide (SO2)
	13 μg/m3, 24-hour average

	Lead (Pb)
	0.1 μg/m3, 3-month average

	Fluorides (Fl)
	0.25 μg/m3, 24-hour average

	Total reduced sulfur (TRS)
	10 μg/m3, 1-hour average

	Hydrogen sulfide (H2S)
	0.2 μg/m3, 1-hour average

	Reduced sulfur compounds (RSC)
	10 μg/m3, 1-hour average

	Mercury (Hg)
	0.25 μg/m3, 24-hour average


If the predicted maximum ambient concentration is less than the corresponding de minimis air quality level, Rule 62-212.400(3)(e), F.A.C. exempts that pollutant from the preconstruction ambient monitoring analysis.  If the predicted maximum ambient concentration is more than the corresponding de minimis air quality level (except for non-methane hydrocarbons), the applicant must provide an analysis of representative ambient air concentrations (pre-construction monitoring data) in the area of the project based on continuous air quality monitoring data for each such pollutant with an Ambient Air Quality Standard (AAQS).  If no such standard exists, the analysis shall contain such air quality monitoring data as the Department determines is necessary to assess ambient air quality for that pollutant.  

If preconstruction monitoring data is necessary, the Department may require the applicant to collect representative ambient monitoring data in specified locations prior to commencing construction on the project.  Alternatively, the Department may allow the requirement for preconstruction monitoring data to be satisfied with data collected from the Department’s extensive ambient monitoring network.  Preconstruction monitoring data must meet the requirements of Appendix B of 40 CFR 58 during the operation of the monitoring stations.  The preconstruction monitoring data will be used to determine the appropriate ambient background concentrations to support any required AAQS analysis.

Finally, after completing the project, the Department may require the applicant to conduct post-construction ambient monitoring to evaluate actual impacts from the project on air quality.

Source Impact Analysis

	Table 3.  Class I Areas Within 200 km of Project

	Class I Area
	State
	Federal Land Manger

	Bradwell Bay NWA
	Florida
	U.S. Forest Service

	Chassahowitzka NWA
	Florida
	U.S. Fish and Wildlife Service

	Everglades National Park
	Florida
	National Park Service

	Okefenokee NWA
	Georgia
	U.S. Fish and Wildlife Service

	St. Marks NWA
	Florida
	U.S. Fish and Wildlife Service

	Wolf Island NWA
	Georgia
	U.S. Fish and Wildlife Service


For each PSD-significant pollutant identified above, the applicant is required to conduct a source impact analysis for affected PSD Class I and Class II areas.  This analysis is to determine if emissions from this project will significantly impact levels established for Class I and II areas.  Class I areas include protected federal parks and national wilderness areas (NWA) that are under the protection of federal land managers.  Table 3 identifies the Class I areas located in Florida or that are within 200 kilometers in nearby states.  Class II areas represent all other areas in the vicinity of the facility open to public access that are not Class I areas.  

An initial significant impact analysis is conducted using the worst-case emissions scenario for each pollutant and corresponding averaging time.  The regulations define separate significant impact levels for Class I and Class II areas for CO, NO2, Pb, PM10 and SO2.  Based on the initial significant impact analysis, no additional modeling is required for any pollutant with a predicted ambient concentration less than the corresponding significant impact level.  However, for any pollutant with a predicted ambient concentration exceeding the corresponding significant impact level, the applicant must conduct a full impact analysis.  In addition to evaluating impacts caused by the project, a full impact modeling analysis also includes impacts from other nearby major sources (and any potentially-impacting minor sources within the radius of significant impact) as well to determine compliance with:

· The PSD increments and the federal air quality related values (AQRV) for Class I areas.

· The PSD increments and the AAQS for Class II areas.

As previously mentioned, for any net increase of 100 tons per year or more of VOC or NO2 subject to PSD, the applicant may be required to perform an ambient impact analysis for ozone including the gathering of ambient ozone data.

PSD Class I Area Model

The California Puff (CALPUFF) dispersion model is used to evaluate the potential impacts on PSD Class I increments and the federal land manager’s Air Quality Related Values (AQRV) for regional haze when the project is greater than 50 km from the Class I area.  The model is used as well to determine nitrogen and sulfur deposition on the Class I area at any distance from the project.  The CALPUFF model is a non-steady state, Lagrangian, long-range transport model that incorporates Gaussian puff dispersion algorithms.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, line, area and volume sources.  The CALPUFF model has the capability to treat time-varying sources.  It is also suitable for modeling domains from tens of meters to hundreds of kilometers and has mechanisms to handle rough or complex terrain situations.  Finally, the CALPUFF model is applicable for inert pollutants as well as pollutants that are subject to linear removal and chemical conversion mechanisms.

The meteorological data used in the CALPUFF model is processed by the California Meteorological (CALMET) model.  Data from multiple meteorological stations is processed by the CALMET model to produce a three-dimensional modeling grid domain of hourly temperature and wind fields.  The wind field is enhanced by the use of terrain data, which is also input into the model.  Two-dimensional fields such as mixing heights, dispersion properties and surface characteristics are produced by the CALMET model as well.

PSD Class II Area Model and Class I Model for sources where no portion of the Class I area is greater than 50 km from the source
The EPA-approved American Meteorological Society and EPA Regulatory Model (AERMOD) dispersion model is used to evaluate short range impacts from the proposed project and other existing major sources.  In November 2005, EPA promulgated AERMOD as the preferred regulatory model for predicting pollutant concentrations within 50 kilometers of a source.  The AERMOD model is a replacement for the Industrial Source Complex Short-Term model (ISCST3).  The AERMOD model calculates hourly concentrations based on hourly meteorological data.  The model can predict pollutant concentrations for annual, 24-hour, 8-hour, 3-hour and 1-hour averaging periods.  In addition to the PSD Class II modeling, it is also used to model the predicted impacts for comparison with the de minimis ambient air quality levels when determining preconstruction monitoring requirements.

For evaluating plume behavior within the building wake of structures, the AERMOD model incorporates the Plume Rise Enhancement (PRIME) downwash algorithm developed by the Electric Power Research Institute (EPRI).  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 in each modeling scenario and building downwash effects were evaluated for stacks below the good engineering practice (GEP) stack heights.

Stack Height Considerations

GEP stack height means the greater of 65 meters (213 feet) or the maximum nearby building height plus 1.5 times the building height or width, whichever is less.  Where the affected stacks did not meet the requirements for GEP stack height, building downwash was considered in the modeling analyses.  Based on a review of this application, the Department determines that the project 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 v. 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.

Additional Impact Analysis

In addition to the above analyses, the applicant must provide an evaluation of impacts to:  soils, vegetation, and wildlife; air quality related to general commercial, residential and industrial growth in the area that may result from the project; and regional haze in the affected Class I areas.

B.
PSD Significant Pollutants for the Project

As discussed previously, the proposed project will increase emissions of the following pollutants in excess of the PSD significant emissions rates:  NOx and PM10.  For the purposes of any required analysis, NOx emissions will be modeled as NO2 and only PM10 emissions will be considered when modeling particulate matter.
C.
Preconstruction Ambient Monitoring Analysis

Using the AERMOD model, the applicant predicted the following maximum ambient impacts from the project.
	Table 4.  De Minimis Air Quality Levels

	.Pollutant
	Averaging Time
	Maximum Predicted
Impact (µg/m3)
	De Minimis
Concentration (µg/m3)
	Greater than

De Minimis? 

	NO2
	Annual
	0.4
	14
	NO

	PM10
	24-hr
	0.6
	10
	NO


As shown above, NO2 and PM10 are exempt from preconstruction monitoring because the predicted impacts are less than the de minimis levels.  In addition, the project results in PSD net emissions increases of 343 tons/year of NO2, which is above the threshold of 100 tons/year, which requires an ambient impact analysis including the gathering of ambient air quality data.  However, the Department maintains an extensive quality-assured ambient monitoring network throughout the state.  Table 5 summarizes ambient data from 2004 to 2006 available for existing nearby monitoring locations.

	Table 5.  Representative Ambient Concentrations

	Pollutant
	Averaging
Time
	Ambient
Concentration (µg/m3)
	Monitor Location

	NO2
	Annual
	15
	Tampa

	Ozone
	8-hour
	75
	Pasco County


The existing monitoring data show no violations of any ambient air quality standards.  The Department determines that the data collected from these monitors is representative of the air quality in the vicinity of the project and may be used to satisfy the preconstruction monitoring requirements for NO2 and ozone.  As necessary, the above ambient concentrations will be used as the ambient background concentrations for any required AAQS analysis.

The applicant and the Department discussed available options for potentially predicting ambient ozone impacts caused by the NO2 emissions increases (ozone precursor pollutant) from the project.  No stationary point source models are available or approved for use in predicting ozone impacts.  Although regional models exist for predicting ambient ozone levels, it is unlikely that impacts caused by this project could be adequately evaluated because it is so small compared to regional effects.  The Department determines that the use of a regional model incorporating the complex chemical mechanisms for predicting ozone formation is not appropriate for this project.  No further modeling is required for ozone impacts.

D.
Source Impact Analysis for PSD Class I Areas
	Table 6. Affected PSD Class I Modeling Identities

	PSD Class I Area
	Distance
	Receptors

	Chassahowitzka NWA
	27
	113


Affected PSD Class I Areas

For PSD Class I areas within 200 kilometers of the facility, Table 6 identifies each affected Class I area as well as the distance to the facility and the number of receptors used in the modeling analysis.  

Meteorological Data for PSD Class I Analysis

Meteorological data used in the AERMOD model consisted of a concurrent five-year period of hourly surface weather observations and twice-daily upper air soundings from the Tampa International Airport.  The five-year period of meteorological data was from 2001 through 2005.  This station was selected for use in the evaluation because it is the closest primary weather station to the project area and is most representative of the project site.

For the preliminary significant impact analysis, the highest short-term predicted concentrations will be compared to the respective significant impact levels.  Since five years of data are available, the highest-second-high (HSH) short-term predicted concentrations will be used for any required AAQS and PSD Class II increment analysis with regard to short-term averages.  However, for annual averages, the highest predicted annual average will be compared with the corresponding annual level.

Results of PSD Class I Significant Impact Analysis

Using the CALPUFF model, the applicant predicted the following maximum ambient impacts from the project.
	Table 7.  Significant Impact Analysis for PSD Class I Areas

	Pollutant
	Averaging

Time
	Maximum
Predicted

Impact (µg/m3)
	Significant
Impact

Level (µg/m3)
	Significant

Impact?
	Affected

Class I Area

	NO2
	Annual
	0.05
	0.1
	NO
	Chassahowitzka NWA

	PM10
	Annual
	0.003
	0.2
	NO
	Chassahowitzka NWA

	
	24-hour
	0.03
	0.3
	NO
	Chassahowitzka NWA


As shown, the maximum predicted impacts are less than the corresponding significant impact levels for each pollutant.  Therefore, a full impact analysis for the PSD Class I areas is not required.

E.
Source Impact Analysis for PSD Class II Areas
Meteorological Data for PSD Class II Analysis

Meteorological data used in the AERMOD model consisted of a concurrent five-year period of hourly surface weather observations and twice-daily upper air soundings from the Tampa International Airport.  The five-year period of meteorological data was from 2001 through 2005.  This station was selected for use in the evaluation because it is the closest primary weather station to the project area and is most representative of the project site.

For the preliminary significant impact analysis, the highest short-term predicted concentrations will be compared to the respective significant impact levels.  Since five years of data are available, the highest-second-high (HSH) short-term predicted concentrations will be used for any required AAQS and PSD Class II increment analysis with regard to short-term averages.  However, for annual averages, the highest predicted annual average will be compared with the corresponding annual level.

Results of the Significant Impact Analysis

Table 8 shows the results of the preliminary PSD Class II significant impact analysis.

	Table 8.  Significant Impact Analysis for PSD Class II Areas (Vicinity of Facility)

	Pollutant
	Averaging Time
	Maximum Predicted

Impact (µg/m3)
	Significant Impact

Level (µg/m3)
	Significant

Impact? 
	Radius of

Significant

Impact (km)

	NO2
	Annual
	0.43
	1
	NO
	NONE

	PM10
	Annual
	0.01
	1
	NO
	NONE

	
	24-hr
	0.06
	5
	NO
	NONE


As shown above, the predicted impacts of NO2 and PM10 are well below the corresponding PSD Class II significant impact levels and no further analysis is required.  

F.
Additional Impacts Analysis

Impacts on Soils, Vegetation and Wildlife

The maximum predicted ground-level concentrations of NOX and PM10 from the proposed project and all other nearby sources are below the corresponding AAQS.  The AAQS are designed to protect both the public health and welfare.  As such, this project is not expected to have a harmful impact on soils, vegetation or wildlife in the vicinity of the project.
Air Quality Impacts Related to Growth
The proposed modification will not significantly change employment, population, housing, commercial development, or industrial development in the area to the extent that a significant air quality impact will result.
Visibility Analysis

The applicant conducted an AQRV analysis for the Class I areas using VISCREEN 2 as a screening analysis.  This analysis showed impacts that were greater than the visibility screening criteria in the Class I area when fuel oil is used in the combustion turbines.  The Department is limiting the annual hours of fuel oil used in each turbine to 500 hours.  This limitation is in line with a recent permit, PSD-FL-401 for Jacksonville Electric Authority for their Greenland combustion turbine project, which also had predicted impacts greater than the regional haze screening criteria.  This limit has been incorporated into the permit. 
Nitrogen and Sulfur Deposition

Total nitrogen deposition rates on the PSD Class I areas were also predicted using CALPUFF.  The maximum predicted nitrogen deposition rates are below the threshold levels recommended by the federal land manager.
G.
Conclusion on Air Quality Impacts

As described in this report and based on the required ambient impact analyses, the Department has reasonable assurance that the proposed project will not cause, or significantly contribute to, a violation of any AAQS or PSD increment.
9.  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.  Syed Arif is the project engineer responsible for reviewing the application and drafting the permit changes.  Cleve Holladay is the meteorologist responsible for reviewing and approving the ambient air quality analyses.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400. 
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