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I. APPLICATION INFORMATION

A. Applicant

JEA - Greenland Energy Center (GEC)
21 West Church Street 
Jacksonville, Florida 32202
Authorized Representative
James M. Chansler, P.E., D.P.A., Chief Operating Officer

JEA
21 West Church Street 
Jacksonville, Florida 32202
B. Processing Schedule

· Application for Air Construction Permit received on April 21, 2008.
· Department’s Request for Additional Information dated May 20, 2008.
· Applicant’s Response to Request for Additional Information Received June 16, 2008.  
· Department’s Request for Additional Information e-mailed on June 30, 2008.
· Applicant’s Response to Request for Additional Information Received July 11, 2008.  Application complete.
· Department’s Intent to Issue and Public Notice Package dated August 20, 2008.

· Applicant published the Public Notice in the Florida Times Union on August 29, 2008.
· Department on September 15, 2008 granted the applicant extension of time until October 10, 2008 to file a petition for administrative hearing.

· Department received substantial comments from the applicant concerning the draft permit on September 16, 2008.

· Department responded to the major comment concerning natural gas availability through an e-mail on October 7, 2008.
· Department on October 10, 2008 granted the applicant second extension of time until November 7, 2008 to file a petition for administrative hearing.
· Department held a teleconference with the applicant on November 4, 2008 to discuss natural gas availability issue.
· Department on November 6, 2008 granted the applicant third extension of time until December 8, 2008 to file a petition for administrative hearing.

· Applicant responded to Department’s e-mail of October 7, 2008 regarding natural gas availability on November 10, 2008.
· Department proposed different language regarding natural gas availability to the applicant on November 19, 2008.

· Applicant accepted the Department’s proposed language for natural gas availability in an e-mail on November 20, 2008.

· Department made a determination to issue a revised draft permit on November 20, 2008.

· Department on December 11, 2008 granted the applicant fourth extension of time until December 31, 2008 to file a petition for administrative hearing.

C. Comments
After publishing the Public Notice, the applicant provided the following comments on the draft permit package.

1. Section III – Condition 4
Comment

Clarify the condition regarding Dry-Low NOx (DLN) combustors tuning - add language for the fuel to be fired.

Response

The Department will revise the condition as requested by the applicant.
2. Section III – Condition 5
Comment
 
Clarify the condition regarding water injection system tuning – add language for the fuel to be fired.

Response 


The Department will revise the condition as requested by the applicant.

3. Section III – Condition 6

Comment

Specify in the Permitting Note that the fuel usage pertains to the two turbines combined.


Response

The Department will revise the condition as requested by the applicant.

4. Section III – Condition 7


Comment

Correct the hours of operation of the turbines on ultra low sulfur fuel (ULSFO) oil or a combination of ULSFO and natural gas for compliance with regional haze impact thresholds.

Response

The Department will correct the hours of operation of the turbine exclusively on ULSFO from 12 hours to 17 hours per calendar day, and add 12 hours on ULSFO and 12 hours on natural gas if the turbine is fired on both fuels during a calendar day.

5. Section III – Condition 9


Comment

Remove the restriction of how long ULSFO can be fired as a primary fuel until natural gas is available at the site.  Add the word approximately in front of the date of availability of natural gas.

Response

The Department reached an agreement with the applicant on the language for this condition.  The condition will read as follows:


Authorized Fuels (Pre-onsite natural gas availability):  Each combustion turbine shall fire ULSFO which shall contain no more than 0.0015% sulfur by weight as the primary fuel until natural gas is available at the facility.  If natural gas is not available by June 1, 2010, the permittee shall submit to the Department and Environmental Quality Division (EQD) semi-annual status reports on the availability of natural gas to the facility.  The first status report shall be submitted by June 1, 2010.  The status reports shall be submitted until natural gas is available at the facility.

{Permitting Note:  The applicant has indicated that the targeted date for completion of natural gas pipeline infrastructure and commencement of gas transportation service is approximately June 1, 2010.} 
6. Section III – Condition 10


Comment

Specify 2 grains of sulfur per 100 standard cubic feet of natural gas instead of 2.0 grains of sulfur per 100 standard cubic feet of natural gas.  Additionally, clarify that ultra low sulfur fuel oil is allowed as an alternate fuel.

Response 

The Department will revise the condition as requested by the applicant.

7. Section III – Condition 12

Comment 

(a) The Continuous Emissions Monitoring Systems (CEMS) averaging time for NOx emissions when firing gas and ULSFO should reflect the averaging time requirements for 40 Code of Federal Regulations (CFR) Part 60 Subpart KKKK.  

(b) The applicant requested that under footnote ‘a’ continuous compliance with NOx standards should specify 24-hour block standard instead of 24-hour standard.


(c) The applicant requested that under footnotes ‘a’ and ‘b’ initial and annual compliance tests for NOx and CO associated with demonstration of compliance with Subpart KKKK or certification of CEMS may be used to demonstrate compliance with the individual standards for natural gas and ULSFO during the time of those tests instead of shall be used.  

(d) Under footnote‘d’, the applicant requested that compliance with the fuel sulfur specifications shall be determined by the ASTM methods or a certified fuel sulfur analysis from the fuel vendor for determination of fuel sulfur.  

(e) Under footnote ‘f’, the applicant requested that the following language be added:

 
“Startup, shutdown and malfunction (SSM) emissions are to be included in the 4-hr rolling average calculations.  Continuous compliance during startup, shutdown and malfunction (SSM) is not required by Subpart KKKK.”  

(f) The applicant also requested that the phrase “Rule 62-210.700, F.A.C. (Excess Emissions) cannot vary or supersede any federal provision of the NSPS or Acid Rain Programs” be added at the end of the Permitting Note.


Response

(a) The Department will remove the CEMS requirement of 30-day rolling averaging time for NOx emissions when firing natural gas and ULSFO as 40 CFR Part 60 Subpart KKKK only requires compliance with the 4-hour rolling average when firing ULSFO.  The Department recognizes that NOx emissions of 9.0 ppmvd @ 15% O2 due to natural gas firing was a Best Available Control Technology (BACT) determination and NOx emissions of 42 ppmvd@15% O2 due to ULSFO firing was Subpart KKKK requirement, therefore the Basis column in the table will reflect this.  

(b & c) The Department will make the necessary change in footnotes ‘a’ and ‘b’ as requested by the applicant.

(d) The Department will allow submittal of certified fuel sulfur analysis from the fuel vendor to satisfy compliance with the fuel sulfur specifications.  40 CFR 60, Subpart KKKK under Section 60.4365 allows for exemption from monitoring the total sulfur content of the fuel, if the sulfur content of the fuel is less than 0.05 weight percent.  Since this project was reviewed under BACT, the applicant is still required to comply with the fuel sulfur specifications either through ASTM testing or submitting certified fuel sulfur analysis from the fuel vendor.


(e) The Department will not add the additional language requested by the applicant under footnote ‘f’.  The rule reference to 60.4380(b)(1) is sufficient. The Department acknowledges that the Environmental Protection Agency (EPA) in the preamble to Subpart KKKK responded to some commenters wanting clarification on the applicability of NOx standards during periods of startup, shutdown and malfunction.  EPA responded as follows:

“Regarding the negative stigma, we cannot determine how other parties interpret the final rule.  It is clear that continuous compliance is not a requirement of the final rule during periods of startup, shutdown and malfunction.”  (italics added by the Department).  The Department notes that the foregoing applies to Subpart KKKK.

(f) The Department will not be adding the phrase requested by the applicant to be added at the end of the Permitting Note.  The same phrase is already referenced under the Excess Emissions section.

8. Section III – New Condition

Comment 

The applicant requested to add a new condition for alternate visible emission standard of up to 20% opacity for 10, 6-minute averaging period during a calendar day.

Response

The Department rejects this request as 10% opacity was set as a BACT standard based on the information submitted in the application.  The Department believes, based on prior permitting of combustion turbines, that 10% opacity can be met easily with the combustion of natural gas or ULSFO.

9. Section III – Condition 15

Comment


The applicant requested to clarify that permitted capacity should be adjusted based on prevailing ambient conditions.  Additionally, the combustion turbine capacity and mass emission rates may be adjusted from the actual test conditions in accordance with the performance curves.

Response

The Department concurs with the applicant and will make the necessary changes.

10. Section III – Condition 16

Comment

The applicant requested to add language for conducting initial compliance test within 60 days after achieving maximum production rate, but not later than 180 days after the initial startup on ULSFO.  The applicant requested to remove the requirement of providing the Department performance tests conducted to satisfy vendor guarantees.


Response 

Greenland Energy Center will initially start up on ULSFO as natural gas will not be available at the facility.  The Department will modify the permit condition to reflect that initial compliance test will be conducted on ULSFO and that the test shall be conducted within 60 days after achieving the maximum production rate, but not later than 180 days after the initial startup on ULSFO.  The initial testing requirement for natural gas shall be conducted within 60 days of any natural gas firing in the turbine.  The Department will not remove the requirement of providing any additional performance tests conducted for vendor guarantees.  The data submitted will help the Department in making informed decisions on future similar projects.

11. Section III – Condition 18

Comment

The applicant requested to remove NOx CEMS continuous compliance requirement with the 30 unit operating day standard and add the 4-hour rolling average standard.


Response 

The Department will revise the condition as requested by the applicant.

12. Section III – Condition 20

Comment

The applicant requested to clarify the startup and shutdown load ranges in the Permitting Note.


Response

The Department will revise the condition as requested by the applicant.

13. Section III – Condition 22
Comment

The applicant requested to specify another condition for data exclusion procedures and wanted to clarify that continuous exclusion of data shall be for an underlying event.

Response

The Department will revise the condition as requested by the applicant.

14. Section III – Condition 23
Comment

The applicant requested that for DLN Tuning CEMS data may be excluded for major DLN tuning sessions and the applicant added the definition of major tuning.

Response

The Department will revise the condition as requested by the applicant.

15. Section III – Condition 25
Comment
The applicant requested for corrections to the rule reference at the end of the condition.

Response
The Department will revise the condition as requested by the applicant.

16. Section III – Condition 27 
Comment

The applicant requested to replace compliance with 30 unit operating day rolling average to compliance with 4-hour rolling average in condition 27(d).  Additionally, the applicant requested that the CEMS availability in condition 27(f) shall be based on the performance standards of 40 CFR Part 75.

Response

The Department will revise condition 27(d) to require compliance with the 4-hour rolling average as required by 40 CFR 60 Subpart KKKK.  The monitor availability as required by condition 27(f) shall only be changed to 95% or greater availability if the unit operated for more than 760 hours in any calendar quarter.  This is being done to be consistent with other simple cycle projects issued by the Department.  The 95% or greater CEMS availability requirements were based on BACT criteria and the NSPS requirements are less stringent as listed in 40 CFR Part 75.  
17. Section III – Condition 33
Comment


The applicant requested for correction to NSPS reports submitted within 30 days following the semi-annual period and not 30 days following the quarter. 

Response
The Department will revise the condition as requested by the applicant.

18. Section III – Condition 34
Comment


The application asked for correction to the submittal of annual operating report as required by Rule 62-210.370(3), F.A.C.


Response
The Department will revise the condition as requested by the applicant.

19. Technical Evaluation and Preliminary Determination (TEPD)

Comment


The applicant requested changes in the Technical Evaluation and Preliminary Determination to reflect the changes made in the draft permit.

Response

All the necessary changes agreed upon by the Department for the revised draft permit will be reflected in the TEPD.

20. Appendices
Comment

The applicant requested changes in the Appendices (Section IV of Draft Permit) to reflect the changes made in the draft permit.


Response


All the necessary changes agreed upon by the Department for the revised draft permit will be reflected in the Appendices.
21. Environmental Protection Agency
Comment

EPA wanted the applicant to justify why a hot selective catalytic reduction (SCR) system was not considered feasible for the project.

Response

The applicant has explained in Section 3.1.7 of the application the technical infeasibility of applying hot SCR technology to this project.

The Department considers these comments to be substantial and will issue a revised draft permit package, which requires the applicant to publish a new Public Notice with a 30-day comment period. 
D. Facility Location

The Greenland Energy Center will be located at 12121 Phillips Highway in Jacksonville, Duval County.  The site is 193 km from the Chassahowitzka National Wildlife Refuge;  78 km from Okeefenokee Wilderness (OW); and 128 km from Wolf Island Wilderness (WIW) all Federal Prevention of Significant Deterioration (PSD) Class I Areas.   
The UTM coordinates for this site are Zone 450.218 km East and 3336.391 km North.  The locations of Jacksonville and GEC are shown in the following figures.
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Figure 1. Location of Jacksonville     
Figure  2.  GEC Location
 Figure 3.  Site Aerial Photograph

E. Proposed Facility Description

The proposed facility is a new electric-generating facility referred to as Greenfield Energy Center (GEC).  GEC will be built in two phases. The initial phase will be the construction of two natural gas-fired simple cycle combustion turbine (CT) units that are proposed to be operational June 2010.  The second phase will convert these simple cycle units to a combined cycle combustion turbine (“2-on 1” configuration).  Heat recovery equipment will be installed on the two simple cycle combustion turbines to capture enough heat energy to run a steam turbine (ST).  This second phase is proposed to be operational in June 2012.
This technical evaluation and preliminary determination (TEPD) will consider only phase one.

The pictures below are the artist renderings of GEC at completion of phase one (simple cycle).  During the phase one the generating station will produce a nominal plant output of 352 megawatt (MW) on natural gas and 380 MW on ULSFO.  
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Figure 4. North Northeast View 






Figure 4A. Northeast View
The pictures below are the artist renderings of GEC at completion of phase two (combined cycle).  During this phase the generating station will produce a nominal plant output of 570 MW. 
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Figure 5. North Northeast View

 




Figure 5A.
Northeast View

F. Project Description as Proposed by Applicant
Under phase one, the regulated emissions units at the new Greenland Energy Center site will include two General Electric (GE) 7FA simple cycle combustion turbine-electric generators (CT Units 1 and 2, Emissions Unit (EU) Nos. 001and 002) with a power output each of 190 MW while firing ULSFO and 176 MW while firing natural gas.  Each CT will include the following major features: 

· Dual Fuel Firing using natural gas (vaporized liquefied natural gas) or ULSFO with 0.0015 percent sulfur or 15 parts per million (ppm) sulfur.

· Dry low-NOX (DLN) combustors for nitrogen oxides (NOx) reduction when firing natural gas and water injection while firing ULSFO. 

· Static inlet air filtration. 

· Mark VI control system.

The facility also includes two 115 foot stacks, one 350 brake horsepower (bhp) emergency diesel fire pump, one 1,500 kilowatt (kW) emergency diesel engine generator, one 5.84 million British thermal units per hour (MMBtu/hr) fuel gas heater and two 1.875 million gallons ULSFO storage tanks.  Additionally, it includes a 2,500 gallon and a 500 gallon ULSFO day tanks for the 1,500 kW emergency engine generator and the 350 bhp emergency diesel fire pump, respectively.
This project will comprise the construction and installation of the following new regulated Air Resource Management System (ARMS) emission units:
	EU ID
	Emission Unit Description

	001
	Unit 1 – General Electric PG7241 FA gas turbine electrical generator (nominal 190 MW)

	002
	Unit 2 – General Electric PG7241 FA gas turbine electrical generator (nominal 190 MW)


This project will also authorize the construction of the following emission units which will be exempt from construction permitting requirements but certain new source performance standards may still apply.  These emission units will be included in the Title V Operating Permit:
	EU ID
	Emission Unit Description

	003
	Two 1.875 Million gallon, One 2,500 gallon and one 500 gallon ULSFO Storage Tanks

	004
	1,500 kW Emergency Diesel Engine Generator and 350 bhp Emergency Diesel Fire Pump 

	005
	5.84 MMBtu/hr Natural Gas Fired Fuel Gas Heater


The basis for exemption from construction permitting requirements is as follows:
1.
Two 1.875 Million Gallon ULSFO Storage Tanks, One 2,500 Gallon and one 500 Gallon ULSFO Day Tanks (EU 003).

Each of the ULSFO storage tanks and day tanks are generically exempt from the permitting requirements of Chapter 62-212, Florida Administrative Code (F.A.C.) because it satisfies the applicable criteria of paragraph 62-210.300(3)(b)1, F.A.C.
2.
1,500 kW Emergency Diesel Engine Generator and 350 bhp Emergency Diesel Fire Pump (EU 004)

The emergency diesel engine generator along with the emergency diesel fire pump will combust no more than 32,000 gallons per year of diesel.  These emission units are categorically exempt in accordance with Rules 62-210.300(3)(a)35 and 62-210.300(3)(a)36, F.A.C. respectively.  The emergency diesel engine generator and the emergency diesel fire pump are subject to the manufacturer’s certification requirements of compliance under 40 Code of Federal Regulations (CFR) Part 60, Subpart IIII.   
3.
5.84 MMBtu/hr natural gas fired fuel gas heater (EU 005)

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

The facility’s Standard Industrial Classification Codes are listed in the following Table:
Table 1.  Greenland Energy Center Project SIC Codes
	Standard Industrial Classification Codes (SIC)

	Industry Group No.
	49
	Electric, Gas, and Sanitary Services

	Industry No.
	4911
	Electric Services


Additional project details, as proposed, are described below:

Fuel:  Two operating scenarios are proposed that correspond to the availability of natural gas fuel onsite. Under the first scenario (Scenario 1 – Pre-Onsite Natural Gas Availability), natural gas is not available and the CT will burn ULSFO (0.0015% sulfur by weight) exclusively.  The applicant requests the operation to be limited to combined ULSFO usage of 30,213 thousand gallons per year (kgal/yr), equivalent to 1,000 hours of full load ULSFO firing per year per CT.  When the natural gas pipeline construction is complete  (Scenario 2 – Post Onsite Natural Gas Availability) and natural gas fuel is available onsite (expected by June 1, 2010), JEA proposes to fire each CT for 3,500 hours per year with up to 500 hours per year of that total on ULSFO (0.0015% sulfur by weight) and the balance on natural gas.

Controls:  NOX emission will be reduced with DLN combustion technology while firing natural gas, and water injection while firing fuel oil.  Advanced burner design with good combustion practices will be used to minimize incomplete combustion of carbon monoxide (CO), particulate matter less than 10 microns (PM10), and volatile organic compound (VOC).  The use of natural gas and restricted operation on fuel oil will minimize emissions of sulfur dioxide (SO2) and sulfuric acid mist (SAM).  

Continuous Monitors:  The combustion turbine is required to continuously monitor NOX emissions in accordance with the acid rain provisions.  The same monitor will be employed for demonstration of continuous compliance with the Best Available Control Technology (BACT) determination.  Flue gas oxygen content or carbon dioxide content will be monitored as a diluent gas.  The applicant will also install a continuous emissions monitor for demonstration of continuous compliance with permitted CO emissions.   

Stack parameters:  Unit 1 and 2 will each have a stack that is 115 feet tall with an approximate exit diameter of 20 feet.  The following table summarizes the exhaust characteristics of the unit.  Values given are approximate for operation at 59 degrees Fahrenheit (oF) at 100% load and a relative humidity of 60 percent.  At 59 oF, the nominal capacity is approximately 176 MW when firing natural gas whereas the capacity is 190 MW when firing ULSFO.  

Table 2.  Approximate Exhaust Characteristics of Unit 1 and 2 at 100% Load and 59° F
	Fuel
	Total Heat Input

(HHV)1
	Compressor

Inlet Temp.
	Turbine Exhaust

Temp., °F
	Stack Flow

ACFM2
@ 15% O2

	Gas
	1806 mmBtu/hr
	59° F
	1,111 °F
	2,428,785

	Oil
	1994 mmBtu/hr
	59° F
	1,094 °F
	2,257,700


1 – higher heating value (HHV)

2 – actual cubic feet per minute (ACFM)

The key components of the GE 7FA CT are shown in the “quarter section” internal diagram of Figure 6.  
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Figure 6.  Quarter Section of GE 7FA (top)
G. Process Description

A gas turbine is an internal combustion engine that operates with rotary rather than reciprocating motion.  Ambient air is drawn into the 18-stage compressor of the GE 7FA (Figure 6) where it is compressed by a pressure ratio of about 15.5 times atmospheric pressure.  The compressed air is then directed to the combustor section, where fuel is introduced, ignited, and burned.  The combustion section consists of 14 separate can-annular combustors.

In general, flame temperatures in a typical combustor section can reach 3600o F.  Units such as the GE 7FA operate at lower flame temperatures, which minimize NOX formation.  The hot combustion gases are then diluted with additional cool air and directed to the turbine section at temperatures of approximately 2500oF.  Energy is recovered in the turbine section in the form of shaft horsepower, of which typically more than 50 percent is required to drive the internal compressor section.  The balance of recovered shaft energy is available to drive the external load unit such as an electrical generator.  Turbine exhaust gas is discharged at a temperature greater than 1000oF and high excess oxygen and is available for additional energy recovery.
There are three basic operating cycles for gas turbines.  These are simple, regenerative, and combined cycles.  In the initial phase of the GEC project, the unit will operate in simple cycle mode only, meaning that the gas turbine drives an electric generator while the exhausted gases are directed through the stack with no additional heat recovery.  In the second phase, JEA ultimately plans to convert the simple cycle units to combined cycle combustion turbines. 
II. RULE APPLICABILITY

A. Regulatory Categories
Title I, Part C, Clean Air Act (CAA):  The facility will be located in an area that is designated as “attainment”, “maintenance”, or “unclassifiable” for each pollutant subject to a National Ambient Air Quality Standard.  The facility does not fall into one of the 28 Prevention of Significant Deterioration (PSD) Major Facility Categories with the lower PSD applicability threshold of 100 tons per year (TPY); therefore the 250 TPY threshold is applicable.  Potential emissions of at least one regulated pollutant exceed 250 TPY, therefore the facility is classified as a “Major Stationary Source” of air pollution with respect to Rule 62-212.400 F.A.C., Prevention of Significant Deterioration of Air Quality.
Title I, Section 111, CAA:  These units (EU 001 and 002; CT1 and CT2) will be subject to 40 CFR Part 60, Subpart KKKK (Standards of Performance for Stationary Combustion Turbines for Which Construction is Commenced After February 18, 2005).  
Title I, Section 111, CAA:  EU 004 (Emergency Diesel Engine and Emergency Diesel Fire Pump) will be subject to the manufacturer’s certification requirements of compliance under 40 CFR 60, Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal Combustion Engines).
Title I, Section 111, CAA:  EU 003 (ULSFO Storage Tanks) will not be subject to 40 CFR 60, Subpart Kb (Standards of Performance for Volatile Organic Liquid Storage Vessels).  Since the vapor pressure of ULSFO is less than 3.5 kilopascal, the two ULSFO storage tanks are not subject to 40 CFR Part 60 subpart Kb.   
Title I, Section 112, CAA:  The facility will not be a “Major Source” of hazardous air pollutants (HAP).  EU 001 and 002 will not be subject to 40 CFR 63, Subpart YYYY (National Emissions Standard for Hazardous Air Pollutants for Stationary Combustion Gas Turbines).  This standard is only applicable to emission units at a facility that is a major source of HAP. 
Title IV, CAA:  The units (EU 001 and 002; CT1 and CT2) will be subject to the Acid Rain provisions of the Clean Air Act.

Title V, CAA:  The facility will be a Title V or “Major Source of Air Pollution” in accordance with Chapter 
62-213, F.A.C. because the potential emissions of at least one regulated pollutant exceed 100 tons per year.  Regulated pollutants include pollutants such as CO, NOX, particulate matter/particulate matter less than 10 microns (PM/PM10), SO2, and VOC.
B. State Regulations

The 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 following rules in the F.A.C.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Air Pollution Control (Includes Adoption of Federal Regulations)

	62-210
	Stationary Sources – General Requirements

	62-212
	Stationary Sources – Preconstruction Review (including PSD Requirements)

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-214
	Acid Rain Program Requirements

	62-296
	Stationary Sources – Emission Limiting Standards 

	62-297
	Stationary Sources – Emissions Monitoring


C. Federal Regulations

This project is also subject to certain applicable federal provisions regarding air quality as established by the EPA in the Code of Federal Regulations (CFR) and summarized below.
	Title 40
	Description

	Part 60
	Standards of Performance for New Stationary Sources (NSPS)

	Part 72
	Acid Rain – Permits Regulation

	Part 73
	Acid Rain – Sulfur Dioxide Allowance System

	Part 75
	Acid Rain – Continuous Emissions Monitoring

	Part 76
	Acid Rain – Nitrogen Oxides Emissions Reduction Program

	Part 77
	Acid Rain – Excess Emissions


Note:  Acid rain requirements will be included in the Title V air operation permit.

D. PSD Preconstruction Review Requirements

The Department regulates major air pollution sources in accordance with Florida’s PSD program, as described in Rule 62-212.400, F.A.C.  A PSD review is only required in areas that are currently in attainment with the National Ambient Air Quality Standard (AAQS) for a given pollutant or areas designated as “unclassifiable” for the pollutant.  A new facility is considered “major” with respect to PSD if the facility 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 Major Facility Categories; or

· 5 tons per year of lead.

For new PSD-major facilities and modifications to existing PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates (SER) identified in Rule 62-210.200, F.A.C.  Each pollutant exceeding the respective SER is considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions, and evaluate the air quality impacts.  Although a facility may be considered a “major stationary source” with respect to PSD because of only one regulated pollutant, it is required to implement BACT for each “PSD-significant” pollutant.  In accordance with Rule 62-212.400(4), F.A.C., for the construction of any new “major stationary source” or the major “modification” of any existing major stationary source, the applicant must provide the following information:

(a) A description of the nature, location, design capacity, and typical operating schedule of the source or modification, including specifications and drawings showing its design and plant layout;

(b) A detailed schedule for construction of the source or modification;

(c) A detailed description as to what system of continuous emission reduction is planned for the source or modification, emission estimates, and any other information necessary to determine best available control technology (BACT) including a proposed BACT;

(d) The air quality impact of the source or modification, including meteorological and topographical data necessary to estimate such impact and an analysis of “good engineering practice” stack height; and 

(e) The air quality impacts, and the nature and extent of any or all general commercial, residential, industrial, and other growth which has occurred since August 7, 1977, in the area the source or modification would affect.

“Best Available Control Technology” or “BACT” as defined in Rule 62-210.200, F.A.C. is as follows:

(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.
The Department conducts its case-by-case BACT determinations in accordance with the requirements given above.  Additionally the Department generally conducts its reviews in such a manner that the determinations are consistent with those conducted using the Top/Down Methodology described by EPA.

In addition to a determination of BACT, PSD review also requires an Air Quality Analysis for each pollutant exceeding the SER.  The Air Quality Analysis consists of:  an air dispersion modeling analysis to estimate the resulting ambient air pollutant concentrations; a comparison of modeled concentrations from the project with National Ambient Air Quality Standards and PSD Increments; an analysis of the air quality impacts from the proposed project upon soils, vegetation, wildlife, and visibility (Air Quality Related Values – AQRV); and an evaluation of the air quality impacts resulting from associated commercial, residential, and industrial growth related to the proposed project.
E. PSD Applicability for the Project

The project is located in Duval County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.   The facility in the initial phase will consist of simple cycle CT, and therefore will not be on the list of 28 PSD major facilities categories.  The facility will still be a major stationary source, as it has the potential to emit 250 TPY or more of at least one PSD pollutant.  The applicant has also indicated the simple cycle units will be converted to combined cycle operation at a future date.  As a combined cycle fossil fuel-fired steam electric plant of more than 250 million British thermal units per hour heat input, it is one of the 28 listed PSD major facility categories, and will have the potential to emit 100 TPY 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 power block of the possible future combined cycle operations is expected to consist of a 2 x 1 combined cycle configuration which includes two combustion turbine generators (the currently proposed simple cycle units), two heat recovery steam generators (HRSG), and one steam turbine generator (STG).  This configuration would produce a nominal plant output of approximately 547 MW.  The HRSG would also be equipped with duct burners that generate additional heat input to increase the steam generating capacity of the HRSG.  Each CT/HRSG would have a single exhaust stack and a simple cycle by-pass stack.  Since conceptual engineering on the combined cycle generation has not been completed, potential emissions from the combined cycle facility are preliminary in nature.  It is expected that the combined cycle units would operate primarily on natural gas, with up to 500 hours per year per unit on ULSFO as a back-up.
The following table identifies the estimated emissions increases based on the initial application for the proposed initial simple cycle operation and the future combined cycle operation.  The Department informed JEA that the new source review applicability for the simple cycle project was to be based on the potential emissions of the combined cycle conversion project.  The BACT analysis was done only for the simple cycle project and a future BACT analysis will be conducted for the combined cycle conversion project when a new application is submitted for the second phase. 
Table 3 - Summary of the Applicant’s PSD Applicability 

	Pollutant
	Simple Cycle Net Emissions Increase(a) (TPY)
	Combined Cycle Net Emissions Increase(b) (TPY)
	PSD Significant Emissions Rate (TPY)
	Subject to PSD Review?(c)

	CO
	70.24
	251.89
	100
	Yes

	NOx
	346.51
	142.58
	40
	Yes

	PM
	71.25
	215.41
	25
	Yes

	PM10
	71.25
	215.41
	15
	Yes

	SAM
	11.05
	43.49
	7
	Yes

	SO2
	28.82
	72.65
	40
	Yes

	VOC
	13.0
	34.40
	40
	No


Notes:

(a) The potential to emit (PTE) is the expected emissions from combustion turbine operation at 3,000 hours per CT per year on natural gas and 500 hours per CT per year on ULSFO.  PTE from emergency equipments (EU 004) are included based on a combined fuel usage of not more than 32,000 gallons per year.  PTE from fuel gas heater (EU 005) are included based on the unit firing natural gas for 8,760 hours per year.  

(b) PTE based on firing 8,260 hours per year on natural gas with 500 hours per year on ULSFO, at International Organization for Standardization (ISO) conditions.  NOx emissions in combined cycle mode controlled by a selective catalytic reduction (SCR) system, and good combustion controls for other pollutants (however, a detailed BACT analysis will be performed in the future application for combined cycle operation).

(c) PSD review for the simple cycle project is based on the expected PTE of the future combined cycle operation.

As shown in the table, the project is subject to PSD preconstruction review for emissions of:  NOx, CO, SO2, PM/PM10, and SAM.

III. BEST AVAILABLE CONTROL TECHNOLOGY (BACT) 

BACT Analysis for the Simple Cycle Combustion Turbines
A. Nitrogen Oxides (NOX)
1. Discussion of NOX Formation
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.  The changes in NOX production as flame temperatures vary due to increasing/decreasing equivalence ratios can be seen in Figure 7 below.
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Figure 7.  NOX vs. Temperature, Equivalence Ratio. 

Figure 8.  Hot Gas Path Parts, NOX Control
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.  The relationship between flame temperature, firing temperature, unit efficiency, and NOX formation is depicted in Figure 8, which is from a General Electric discussion on these principles.

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.

2. Descriptions of Available NOX Controls
Wet 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 9.  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.  
Design.  NOX, CO, and VOC emission characteristics of the DLN-2.6 combustor while firing natural gas are given in Figure 10 below for a unit tuned to meet a limit of 9 ppmvd.  The values for CO are “uncorrected” for oxygen (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 10.  Design Emission Characteristics for DLN-2.6.      Figure 11.  NOX Performance of DLN-2.6
Figure 11 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 CT 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 4 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 10 above.
Table 4.  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.

Catalytic Combustion – XONONTM.  Catalytic combustion involves using a catalytic bed to oxidize a lean air and fuel mixture within a combustor instead of burning with a flame as described above.  In a catalytic combustor the air and fuel mixture oxidizes at lower temperatures, producing less NOX.
  In the past, the technology was not reliable because the catalyst would not last long enough to make the combustor economical.

There has been increased interest in catalytic combustion as a result of technological improvements and incentives to reduce NOX emissions without the use of add-on control equipment and reagents.

Catalytica has developed a system known as XONONTM, which works by partially burning fuel in a low temperature pre-combustor and completing the combustion in a catalytic combustor.  The overall result is low temperature partial combustion (and thus lower NOX production) followed by flameless catalytic combustion to further attenuate NOX formation.

In 1998, Catalytica announced the startup of a 1.5 MW Kawasaki gas turbine equipped with XONONTM.
  The turbine is owned by Catalytica and is located at the Gianera Generating Station of Silicon Valley Power, a municipally owned utility serving the City of Santa Clara, California.  This turbine and XONONTM system successfully completed over 18,000 hours of commercial operation. 
  By now, at least five such units are operating or under construction with emission limit ranging from 3 to 20 ppmvd.

Emission tests conducted through the EPA’s Environmental Technology Verification Program (ETV) confirm NOX emissions slightly greater than 1 ppm.
  Despite the very low emission potential of XONONTM, the technology has not yet been demonstrated to achieve similarly low emissions on large turbines.

It is difficult to apply XONONTM on large units because they require relatively large combustors and would not likely deliver the same power as a unit relying on conventional diffusion flame or lean premixed combustion.  This technology is not feasible at this time for the GEC Unit 1 and Unit 2.

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:
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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 West County Units 1 and 2, 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 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.

EMxTM formerly SCONOXTM.  This technology is a NOX and CO control system developed by Goal Line Environmental Technologies.  Alstom Power was the distributor of the technology for large gas turbine projects.  Specialized potassium carbonate catalyst beds reduce NOX emissions using an oxidation-absorption-regeneration cycle.  The required operating temperature range is between 300°F and 700°F, which exists within a HRSG.
EMxTM systems were installed at seven sites ranging in capacity from 5 to 43 MW.
  None was installed at a large facility.

EMxTM technology (at 2.0 ppmvd) has been used to define the Lowest Achievable Emission Rate (LAER) in non-attainment areas.  EMxTM has demonstrated achievement of lower values (< 1.5 ppmvd) in a small (32 MW) system.  EMxTM systems also oxidize emissions of CO and VOC for additional emission reductions.  EMxTM can match the performance of SCR without ammonia slip.  On the other hand, the catalyst must be intermittently regenerated while on-line through the use of hydrogen produced on-site from a natural gas reforming unit.

Table 5 contains averaged cost values for SCR with oxidation catalyst (SCR/CO) and for SCONOXTM (now EMxTM) developed by the applicant.  The table presents the capital costs and annual operation and maintenance (O&M) costs for installing an SCR/oxidation catalyst and SCONOxTM system on each CT during natural gas and ULSFO firing scenario to achieve a NOx outlet emission level of 2.0 ppmvd and a CO outlet emission rate of 2.0 ppmvd while firing gas, and a NOx outlet emission level of 8.0 ppmvd and a CO outlet emission rate of 2.0 ppmvd when firing ULSFO. 
Table 5.  Cost Comparison between SCR and SCONOXTM (now EMxTM) 

	Capital Cost ($)
	Annual O&M Cost ($)

	SCR/CO
	SCONOXTM
	SCR/CO
	SCONOXTM

	7,023,000
	28,474,000
	2,169,000
	6,947,000


Cost figures show that the SCR/oxidation catalyst package costs less than the EMxTM system.  While the Department does not accept or reject the values given in Table 5, it appears that EMxTM is not cost-effective for the present project.

3. Applicant’s NOX BACT Proposal
The applicant eliminated several NOX control strategies (including XONONTM, Selective Non-Catalytic Reduction, EMxTM (formerly SCONOxTM), and hot SCR based on technical infeasibility, cost-effectiveness 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 with dilution air system as an add-on control.

The applicant estimated the installed capital cost of a SCR with dilution air system on each CT to be $5,058,000 and the total annualized cost to be $1,621,000 per year to further reduce emissions from 9/42 ppmvd (gas/oil) to 2/8 ppmvd (gas/oil) when firing natural gas for 3,000 hours per unit per year and ULSFO for 500 hours per unit per year.  This yields an overall reduction in NOX emissions of 135 tons per year.  The cost effectiveness for an SCR system for each CT was estimated to be $12,015 per ton of NOX removed.  The applicant concluded that the use of SCR on Units 1 and 2 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.

4. Department’s Review and Draft NOX BACT Determination
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 unit which will only operate up to 3,500 hours per CT per year.  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 2.0 ppmvd for the present project.

The Department does not necessarily accept or reject the cost estimates but agrees that SCR is not cost-effective for the simple cycle project given that it will be operating only 3,500 hours per CT per year.  The applicant will be converting to combine cycle mode under phase 2 of the project, at which time SCR will be cost-effective for the project.

BACT Determination:
Considering the above discussions, the Department has made the following determination for the control of NOX emissions from proposed Units 1 and 2:

· 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 rolling averages.

Incidental Back up Fuel Oil Limits:

Back-up fuel oil use shall be limited to 500 hours per year when natural gas is available at the facility and NOX emissions shall be limited to 42.0 ppmvd (New Source Performance Standards - NSPS) achievable by injection of water into the combustors for flame cooling.  Initially, when natural gas is not available at the facility, Units 1 and 2 shall be limited to a combined fuel oil usage of 30,213 kgal/year. 
B. Carbon Monoxide (CO)
1.
CO Formation and Control Options

Carbon monoxide is a product of incomplete combustion of carbon-containing fuels such as natural gas and fuel oil.  Factors adversely affecting the combustion process are low temperatures, insufficient turbulence and residence times, and inadequate amounts of excess air.  Most combustion turbines incorporate good combustion practices based on high temperature, sufficient time, turbulence, and excess air to minimize emissions of CO.  Additional control can be obtained by installation of oxidation catalyst, particularly on combustion turbines that do not perform well at low load conditions.  

Despite the relatively high BACT limits typically proposed when using combustion controls, much lower emissions are typically reported for very large combustion turbines (at least at full load operation) without use of oxidation catalyst.

Based on testing discussed in the NOX technology section above (Table 4), GE 7FA units achieved CO emissions in the range of 0.3 to 1.6 ppmvd (new and clean) when firing gas at the TECO Polk Power Station Unit 2 at loads between 50 and 100 percent.  This level of performance has been corroborated by recent tests at numerous new projects throughout the state.  

Some of the more recent turbine projects within the state have been permitted with continuous emissions monitoring (CEM) requirements for CO.  Continuous data from these units verify the ability of the 7FA to operate continuously with CO emission rates well below the manufacturer’s guarantee.  A summary of CO CEMS data recorded at TECO Bayside for the 4 GE 7FA units is shown in Table 6 below.

Table 6.  CO CEMS Data – TECO Bayside Unit 1

	Turbine
	Quarter
	CO Max 24-hr Block (ppmvd)
	CO Min 24-hr Block (ppmvd)
	CO Quarterly Average (ppmvd)

	1A
	3rd Quarter 2003
	4.3
	0.3
	0.83

	1B
	
	1.7
	0
	1

	1C
	
	2.1
	0
	0.8

	1A
	4th Quarter 2003
	2.2
	0
	0.76

	1B
	
	1.9
	0
	1.14

	1C
	
	1.2
	0
	0.74


CO and VOC emissions should be and are low because of the very high combustion temperatures, excess air, and turbulence characteristic of the GE 7FA.  Performance guarantees are only now “catching up” with the field experience.  

GE recently published a report supporting the elimination of oxidation catalyst requirements for CO control on its units.
  The following statement was taken from the report: 

“GE is offering CO guarantees of 5 ppmvd for the GE PG7241FA DLN on a case-by-case basis following a detailed evaluation of the situation – thus validating its position that oxidation catalysts are not economically justified for CO emissions reduction for the GE PG7241FA DLN units while firing natural gas.”
The following figure from GE’s article is consistent with the data collected by the Department and supports the Department’s analysis of this technical issue.
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Figure 12.  Average Raw CO Emissions vs. Percent Load for GE 7FA Units

2.
Low Load Considerations

Generally speaking, the full DLN features of the DLN 2.6 operate at loads greater than 50%.  For that reason, some regulatory agencies disallow operation at less than 50% load in many of the permits they issue for combustion turbines.  In some cases the prohibition applies even at greater loads based on the features of the combustors.

The data in Figure 13 below suggest that there is some turndown capability while achieving low CO emissions.  To maintain very low CO, the unit would need to operate in Modes 5Q or 6Q which means that five or all six fuel nozzles and quaternary pegs are in operation.  The manner by which the unit is ramped up through Modes 1, 2, 4, 5Q and 6Q and then backed down to low load cannot be inferred by this diagram.  Flame stability of DLN conditions at low load is complex, and will not be addressed here.
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                  Figure 13.  CO Emissions from DLN-2.6
The Department obtained data from operations at JEA Brandy Branch.
  They are summarized in Table 7.  For reference, a 65 MW load represents roughly 38% of full simple cycle CT load.  According to the utility, GE offers the software to tune and operate under the described conditions.  A utility representative said that the unit operated in Mode 6Q during the tests.

Table 7. CO Emissions during Low Load Operation at JEA Brandy Branch Unit 1

	Test/Run
	Load (MW)
	Load (% full load)
	CO (ppm)
	CO (ppmvd@15%O2)

	1/1
	65 
	38
	9.6
	8.5

	1/1
	65
	38
	9.0
	8.0

	1/3
	65
	38
	9.2
	8.1

	2/1
	65
	38
	12.2
	10.7

	2/2
	65
	38
	12.2
	10.7

	2/3
	65
	38
	11.9
	10.5

	3/1
	65
	38
	12.3
	10.9

	3/2
	65
	38
	11.9
	10.5

	3/3
	65
	38
	12.1
	10.6


3.
Applicant’s CO BACT Proposal

JEA has proposed that the top CO control alternative when firing natural gas, good combustion controls, represents CO BACT for the GEC Unit 1 and Unit 2, corresponding to an emission limit of 4.1 ppmvd at 15 percent O2 on a 24-hour block.  The top CO control alternative when firing ULSFO, good combustion controls, represents CO BACT for the GEC Unit 1 and Unit 2, corresponding to an emission limit of 8.0 ppmvd at 15 percent O2 on a 24-hour block.

The applicant provided information on CO control strategies, which can be classified into two categories: in-combustor CO formation control and post-combustion emission reduction.  An in-combustor CO formation control process minimizes the quantity of CO formed in the combustion process.  A post-combustion technology reduces the CO emissions in the flue gas stream after the CO has been formed in the combustion process.  The different types of emission controls reviewed by the applicant for CO BACT analysis include:

· In-Combustor Type:

· Dry low-NOx Burners.

· Post-Combustion Type:

· Oxidation Catalyst.

· SCONOx.

All three emission controls methods are considered technically feasible, but the application of SCONOx is currently limited to natural gas combined cycle combustion turbine units under 45 MW.  In addition, SCONOx has not been previously installed and operated at a similar type and size of turbine.  The cost information was provided in Table 5 and this control technology was considered to be not cost-effective for this project.  Therefore, the submitted CO BACT analysis was limited to DLN combustors and Oxidation Catalyst system as an add-on control.

The applicant estimated the installed capital cost for the oxidation control system on each CT to be $1,965,000 and the total annualized cost to be $384,000 per year to further reduce emissions from 4.1/8 ppmvd (gas/oil) to 2.0 ppmvd (gas/oil) when firing natural gas for 3,000 hours per unit per year and ULSFO for 500 hours per unit per year.  This yields an overall reduction in CO emissions of 19.6 tons per year.  The cost effectiveness for the oxidation catalyst system for each CT was estimated to be $19,592 per ton of CO removed.  The applicant concluded that the use of oxidation catalyst system on Units 1 and 2 is not cost effective.

4.
Department’s Review and Draft CO BACT Determinations

Table 8 includes some recent BACT determinations for CO and PM in Florida and other states.  JEA’s proposal is included for comparison.  

Some of the projects cited required oxidation catalyst.  The “Top” emission limit is considered by the Department to be 2.0 ppmvd @15% O2 on a 1-hour average.  The limit is achievable by use of oxidation catalyst.  

It is clear from Tables 4, 6 and 7 that CO emissions from the GE 7FA are inherently low for the normal CT natural gas mode even without oxidation catalyst.  CO emissions were consistently less than 5 ppmvd @15% O2. Given the fact that emissions are actually very low, there would be little benefit in installing oxidation catalyst.  

Table 8.  CO and PM Standards for “F-Class” Combined Cycle Units

	Project Location
	CO – ppmvd
(@15% O2)
	PM - lb/mmBtu
(or gr/dscf or lb/hr)

	Cogen Tech, NJ
	2.0 (1-hr – Ox-Cat)
	

	FPL Bellingham, MA
	2.0 (3-hr – Ox-Cat)
	0.008

	Duke Santan, AZ
	2.0 (3-hr – Ox-Cat)
	0.01

	Duke Morro, CA
	2.0 (Ox-Cat)
	0.0059 (DB off)
0.0064 (DB on)

	ANP Blackstone, MA
	3.0 (Ox-Cat)
	0.002  (NH3 = 2.0 ppmvd)

	El Paso Manatee, FL
	2.5 – NG (3-hr – Ox-Cat)
4 – NG (3-hr, PA)
	20 lb/hr – (Front & Back)
NH3 = 5

	FPL LLC Tesla, CA
	4.0 – NG (3-hr – Ox-Cat)
	0.0048  (NH3 = 5 ppmvd)
0.0005 Cool Tower Drift

	JEA GEC Simple Cycle Units 1 & 2
	4.1 – NG 
8.0 – ULSFO
	2 gr S/100 SCF of gas
10% Opacity

	FMPA CIPP Unit 4
	4.1 – NG (DB off, Annual Test)
7.6 – NG (DB on, Annual Test)
8.0 – 24-hr (All Modes)
	2 gr S/100 SCF of gas
10% Opacity
NH3 = 5 ppmvd

	OUC Stanton B, FL
	4.1 – NG (DB off, Annual Test)
7.6 – NG (DB on, Annual Test)
14 – NG (DB+PA)
8.0 – FO (Annual Test)
8.0 – 24-hr (All Modes)
6.0 - 12-month (all modes)
	2 gr S/100 SCF of gas 
0.0015% sulfur fuel oil
10% Opacity
NH3 = 5 ppmvd

	FPL Turkey Pt., FL
	4.1 – NG (DB off, Annual Test)
7.6 – NG (DB on, Annual Test)
14 – NG (DB+PA)
8.0 – FO (Annual Test)
8.0 – 24-hr (All Modes)
6.0 - 12-month (all modes)
	2 gr S/100 SCF of gas 
0.0015% sulfur fuel oil
10% Opacity
NH3 = 5 ppmvd

	FMPA TCEC, FL
	4.1 – NG (DB off, Annual Test)
8.0 – NG (DB on, Annual Test)
8.0 – FO (Annual Test)
8.0 – 24-hr (All Modes)
6.0 - 12-month (all modes)
	2 gr S/100 SCF of gas 
0.0015% sulfur fuel oil
10% Opacity
NH3 = 5 ppmvd

	Milford Power, CT
	13 – 52 lb/hr (Ox-Cat)
	0.011

	Calpine OEC, PA
	10 (1-hr)
	0.0061

	FPL Martin, FL
	7.4 – NG (New, Clean)
8.0 – NG (DB off)
10 – (DB, PA)
	10% Opacity
NH3 = 5 ppmvd

	Metcalf Energy, CA
	6 - NG (100% load)
	12 lb/hr – NG (w DB)
NH3 = 5 ppmvd


Notes:    NG = Natural Gas;    DB = Duct Burner;    PA = Power Augmentation;    FO = Fuel Oil; 
GE = General Electric;    WH = Westinghouse;    ABB = Asea Brown Bovari;    gr/dscf = grains per dry 

standard cubic feet;    NH3 = Ammonia
The Department concurs with the JEA proposal for BACT given in Table 8.  BACT for CO is determined to be the 4.1 ppmvd @ 15% O2 for natural gas firing and 8.0 ppmvd @ 15% O2 for ULSFO.  
The BACT determination for CO is consistent with recent determinations for the FP&L West County (G-Class), FP&L Turkey Point Unit 5, Progress Energy Bartow Repowering, FMPA Treasure Coast project and the OUC Stanton Unit 4 project.  

JEA estimates that the cost to reduce CO emissions from the levels in their BACT proposal to 2 ppmvd would be approximately $19,592 per ton of CO removed.  While the Department does not necessarily accept or reject the JEA estimates, the Department concurs that the oxidation catalyst is not cost-effective for the JEA GEC Unit 1 and Unit 2 project.  The Department believes very low CO emissions will be achieved at GEC Unit 1 and Unit 2 without oxidation catalyst and without requiring the applicant to obtain even lower emission guarantees from the suppliers.
C. Sulfur Dioxide (SO2) and Sulfuric Acid Mist (SAM) BACT Determination

SO2 control processes can be classified into five categories:  fuel/material sulfur content limitation, absorption by a solution, adsorption on a solid bed, direct conversion to sulfur, or direct conversion to sulfuric acid.  A review of the BACT determinations for combustion turbines contained in the BACT Clearinghouse shows that the exclusive use of low sulfur fuels constitutes the top control option for SO2.  Basically, the use of low sulfur fuels simply means that the sulfur reduction was accomplished to very low levels at a refinery or gas conditioning plant prior to distribution to the market.

For this project the applicant has proposed as BACT the use of clean natural gas with a sulfur fuel specification less than 2 grains of sulfur per 100 standard cubic feet of natural gas (< 2 gr/100 SCF).  For reference, the sulfur specification of the natural gas is approximately equal to 0.006% (by weight).  For ULSFO, the sulfur fuel specification is 0.0015% (by weight).   
JEA estimated 29 TPY of SO2 in the simple cycle mode and 73 TPY in the combined cycle mode (Phase II) and 11 TPY of SAM from GEC Unit 1 and Unit 2.  Realistically, annual emissions will be approximately one-fourth of the estimated values because the sulfur concentration in the pipeline gas is typically closer to 0.5 gr/100 SCF than to 2 gr/100 SCF.  

At such low sulfur concentrations, annual emissions of both pollutants will likely be less in the simple cycle mode than the respective PSD thresholds of 40 and 7 TPY of SO2 and SAM respectively.  The Department accepts JEA’s BACT proposal for SO2 and SAM.  This approach is consistent with other recently permitted projects.

D. Particulate Matter (PM/PM10)
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.
The use of DLN combustor technology to maximize combustion efficiency, and the use of low ash, low sulfur fuels is proposed as BACT for PM/PM10.  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.  According to the applicant, combustion efficiency is projected to be greater than 99 percent with the DLN technology.  Additionally, a visible emissions limit of 10 percent opacity has been proposed as a surrogate limit for PM/PM10.  The Department agrees with the applicant, and the draft BACT standard for PM/PM10 is the proposed fuel specification and opacity limit.

E. 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 1 and 2 at the GEC Power Project.

Table 9.  Draft BACT Determinations – Greenland Energy Power Project Units 1 and 2
	Pollutant
	Emission Standard e
	Averaging Time
	Compliance Method
	Basis

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

	
	58.5 lb/hr
	3 1-hr runs
	Stack Test
	

	NOXa 
(Oil)
	42.0 ppmvd @ 15% O2
	4-hr rolling averagef
	CEMS
	NSPS

	
	329.4 lb/hr
	3 1-hr runs
	Stack Test
	

	COb
(Gas)
	4.1 ppmvd @ 15% O2
	24-hr block
	CEMS
	BACT

	
	16.2 lb/hr
	3 1-hr runs
	Stack Test
	

	COb
(Oil)
	8.0 ppmvd @ 15% O2
	24-hr block
	CEMS
	BACT

	
	38.2 lb/hr
	3 1-hr runs
	Stack Test
	

	PM/PM10c
	10 % Opacity
	6-minute block
	Visible Emissions Test
	BACT

	
	2.0 gr S/100 SCF of gas/
0.0015 % S fuel oil
	N/A
	Record Keeping
	

	SAM/SO2d
	2.0 gr S/100 SCF of gas/
0.0015 % S fuel oil
	N/A
	Record Keeping
	BACT


a. Continuous compliance with the 24-hour block and 4-hour rolling average 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 may 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 ISO conditions and are defined as oxides of nitrogen expressed as NO2.  
b. Continuous compliance with the 24-hour CO standards shall be demonstrated based on data collected by the required CEMS.  The initial and annual EPA Method 10 tests associated with the certification of the CEMS instruments may also be used to demonstrate compliance with the individual standards for natural gas and ULSFO.  CO mass emission rates are at ISO conditions.
c. 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.

d. The fuel sulfur specification effectively limits the potential emissions of SAM and SO2 from the gas turbines and represents BACT for these pollutants.  Compliance with the fuel sulfur specifications shall be determined by the ASTM methods or a certified fuel sulfur analysis from the fuel vendor for determination of fuel sulfur as detailed in the draft permit.

e. 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.
f. 40 CFR 60, NSPS-Subpart KKKK as described in 60.4380(b)(1). 
IV. New Source Performance Standards

A. Combustion Turbines
New stationary gas turbines are subject to the federal New Source Performance Standards in Subpart KKKK of 40 CFR 60.  This federal regulation establishes the following emission standards for new combustion turbines with a heat input at peak load of > 850 mmBtu/hr.
· NOX (while firing natural gas) - 15 ppm @ 15 percent O2 or 0.43 pounds per megawatt hour (lb/ MWh)
· NOX (while firing fuels other than natural gas) - 42 ppm at 15 percent O2 or 1.3 lb/MWh

· SO2 - 0.90 lb/MWh gross output, or 0.060 lb SO2/MMBtu heat input
The Department considers the draft BACT standards more stringent than the NSPS standards.  However, the NSPS also has other specific requirements for notification, record keeping, performance testing, and monitoring of operations.  Appendix G of the permit summarizes applicable federal requirements.
V. Periods of excess emissions

A. 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.

B.  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 each startup, up to 30 consecutive minutes of excess emissions may be excluded from the continuous compliance determinations.

· For each shutdown, up to 30 consecutive minutes of excess emissions may be excluded from the continuous compliance determinations.

· 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.
VI. Air Quality Impact 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 the following table.  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 10.  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 11.  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 11 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, the federal land manager’s Air Quality Related Values (AQRV) for regional haze as well as nitrogen and sulfur deposition.  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
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 of 2005, the 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:  CO, NOX, PM10, SO2 and SAM.  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. There are no applicable PSD increments, AAQS, significant impact or de minimis monitoring levels for SAM.
C.
Preconstruction Ambient Monitoring Analysis

Using the AERMOD model, the applicant predicted the following maximum ambient impacts from the project.
	Table 12.  De Minimis Air Quality Levels

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

De Minimis? 

	CO
	8-hr
	17
	575
	NO

	NO2
	Annual
	0.73
	14
	NO

	PM10
	24-hr
	4.03
	10
	NO

	SO2
	24-hr
	0.22
	13
	NO


As shown above, CO, NO2, PM10 and SO2 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 347 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.  The following table summarizes ambient data from 2004 to 2006 available for existing nearby monitoring locations.

	Table 13.  Representative Ambient Concentrations

	Pollutant
	Averaging
Time
	Ambient
Concentration
	Monitor Location

	NO2
	Annual
	26.2
	Jacksonville

	Ozone
	8-hour
	74
	Jacksonville


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 14. Affected PSD Class I Modeling Identities

	PSD Class I Area
	Distance
	Receptors

	Chassahowitzka NWA
	193
	113

	Okefenokee NWA
	78
	500

	Wolf Island NWA
	128
	30


Affected PSD Class I Areas

For PSD Class I areas within 200 kilometers of the facility, the table identifies each affected Class I area as well as the distance to the facility and the number of receptors used in the modeling analysis.  Since each of these areas are greater than 50 kilometers from the proposed facility, long-range transport modeling was required for the PSD Class I impact assessment.

Meteorological Data for PSD Class I Analysis

Meteorological data from 2001 through 2003 for a 4-kilometer Florida domain were obtained and processed for use in the PSD Class I analyses.  The CALMET wind field and the CALPUFF model options used were consistent with the guidance from the federal land managers.

Results of PSD Class I Significant Impact Analysis

Using the CALPUFF model, the applicant predicted the following maximum ambient impacts from the project.

	Table 15.  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
	0.003
	0.1
	NO
	Okefenokee NWA

	PM10
	Annual
	0.001
	0.2
	NO
	Okefenokee NWA

	
	24-hour
	0.09
	0.3
	NO
	Okefenokee NWA

	SO2
	Annual
	0.0003
	0.08
	NO
	Okefenokee NWA

	
	24-hour
	0.02
	0.2
	NO
	Okefenokee NWA

	
	3-hour
	0.04
	1.0
	NO
	Okefenokee 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 Jacksonville 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

The following table shows the results of the preliminary PSD Class II significant impact analysis.
	Table 16.  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)

	CO
	8-hr
	17
	500
	NO
	NONE

	
	1-hr
	28
	2,000
	NO
	NONE

	NO2
	Annual
	0.73
	1
	NO
	NONE

	PM10
	Annual
	0.06
	1
	NO
	NONE

	
	24-hr
	4.03
	5
	NO
	NONE

	SO2
	Annual
	0.01
	1
	NO
	NONE

	
	24-hr
	0.22
	5
	NO
	NONE

	
	3-hour
	0.62
	25
	NO
	NONE


As shown above, the predicted impacts of CO, NO2, PM10 and SO2 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 CO, NOX, PM10 and SO2 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.
Regional Haze Analysis

The applicant conducted an AQRV analysis for the Class I areas.  No significant impacts on these areas are expected.  A regional haze analysis using the long-range transport model CALPUFF was conducted for the PSD Class I areas.  The regional haze analysis showed no significant impact on visibility in these areas with ULSFO fuel burning limited to 17 hours a day, or with a combination of ULSFO burning of 12 hours with 12 hours of natural gas. This restriction is necessary to limit the daily NOx emissions from the combustion turbines. This limit has been incorporated into the permit. 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.
VII. CONCLUSION

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 documents.  Cleve Holladay is the staff meteorologist responsible for reviewing 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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