Appendix C

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION


AIR PERMIT NO.  099-0568-001-AC (PSD-FL-266)

Lake Worth Generation, L.L.C.

Palm Beach County, Florida

1.0  Project Description

The applicant, Lake Worth Generation, L.L.C. (LWG), proposes to install and operate a new combustion gas turbine to be located at 117 College Street in Lake Worth, Palm Beach County, Florida.  The City of Lake Worth owns and operates the existing Tom G. Smith Power Plant located on this same site.  LWG will enter into a long-term lease of this property from the City of Lake Worth for independent operation of this new combustion turbine as a separate facility.  Employees of the existing power plant will be used to operate and maintain the new combustion gas turbine.  The combustion turbine will operate primarily in the combined cycle mode with the capability of simple cycle operation.  During combined cycle operation, the combustion turbine will provide steam to existing steam turbines, Unit S-3 and Unit S-4.  Unit S-3 will provide up to 26.5 MW for the existing Tom G. Smith Power Plant.  The Tom G. Smith Power Plant will not fire the boiler for Unit S-3 when steam is available from LWG.  Unit S-4 will be under a long-term lease from Tom G. Smith Power Plant and provide up to 47.5 MW for the new LWG facility.  The Tom G. Smith Power Plant will retire the boiler for Unit S-4 and purchase steam from LWG as a high priority.

The new combustion gas turbine with electrical generator (Emissions Unit 001) specified in the application is a General Electric Frame 7FA, Model No. PG7241(FA)CT.  An absorption or evaporative cooling system will cool the inlet air to the combustion turbine to increase the mass of the compressor inlet air and resulting power output.  The GE Frame 7FA incorporates dry, low NOX (DLN) technology to reduce nitrogen oxides while maintaining low levels of carbon monoxide.  This technology involves the premixing of natural gas with combustion air to provide a lean mix with staged combustion.  In simple cycle mode, the combustion turbine produces only direct electrical power up to a maximum of 176 MW when burning natural gas (primary fuel) and up to 186 MW when firing low sulfur distillate oil (backup fuel - 650 hours).  The project also includes a heat recovery steam generator (HRSG) capable of providing enough steam to the existing steam turbines produce up to an additional 74 MW of power.  The HRSG may include a 175 mmBTU per hour natural gas-fired duct burner (Emissions Unit 002) to increase the capacity and provide a more reliable source of steam.

2.0  Application Processing Schedule

03/15/99
Department received a PSD air permit application.

04/09/99
Department mailed a request for additional information.

04/16/99
Comments from NPS on modeling analysis and BACT determination

04/22/99
Al Linero and Jeff Koerner performed a site inspection of the proposed location of the combustion turbine for the Department.

05/04/99
Department received additional information from the applicant with request to modify.

05/24/99
Department received additional and revised project information from the applicant.

06/08/99
The Department met with the applicant’s engineer to clarify remaining questions.

06/21/99
The Department received comments from the NPS concerning the BACT determination.

07/09/99
The Department issued the initial Intent to Issue Draft Permit package.

07/23/99
The Department received a letter from the City of Lake Worth requesting consideration of the shutdown of the boilers for Units S-1 and S-4 and operation of the boiler for S-4 only if steam is not available from LWG.

07/26/99
Meeting with LWG and City of Lake Worth to discuss revisions to initial Intent to Issue Draft Permit package.

08/09/99
The Department received a written request from the applicant to modify the initial Intent to Issue Draft Permit package to allow for limited duct firing and power augmentation.

08/20/99
The Department received final comments on the initial Intent to Issue Draft Permit package from the Palm Beach County Local Air Program.

09/13/99
The Department issued a revised Draft Permit that allowed for limited duct firing and power augmentation contingent on a revised Title V Permit for the Tom G. Smith Power Plant.  The revised Title V permit would require shutdown of Units S-1 and S-2, retiring the boiler for Unit S-4, and only operating the boiler for Unit S-3 if steam was not reliably available from LWG.

09/24/99
The Public Notice was published in the Palm Beach Post.

10/22/99
The Department received comments from EPA Region 4 concluding that SCR combined with a DLN system should be considered as BACT for NOx emissions when operating in combined cycle mode.

10/28/99
The Department hosted a teleconference with EPA and the applicant to resolve EPA’s concerns regarding the NOx BACT determination.

10/29/99
EPA Region 4 contacted the Department after reviewing additional information provided during the teleconference.  EPA did not find sufficient site-specific factors to reject SCR.  The Department reaffirmed its position that SCR was inappropriate for this project.

3.0  PSD Applicability Review

This project is to be located in Palm Beach County, an area that is currently in attainment for all air pollutants subject to a National Ambient Air Quality Standard (AAQS).  A project is subject to review for the Prevention of Significant Deterioration (PSD) if it emits:

· 250 tons per year or more of any regulated air pollutant, OR

· 100 tons per year or more of any regulated air pollutant and it falls under one of the 28 Major Facility Categories listed in Table 62-212.400-1, F.A.C.

Pollutant emissions exceeding either of these thresholds are considered “major” and the applicant must employ the Best Available Control Technology (BACT) to reduce emissions.  This project is major because it emits more than 250 tons of NOx per year.  Once a project is considered to be a PSD major source for one pollutant, the other regulated pollutants are reviewed for PSD applicability based on lower thresholds known as Significant Emission Rates (Table 212.400-2, F.A.C.).  Pollutant emissions exceeding these rates are considered “significant” and the applicant must also employ the Best Available Control Technology (BACT) to minimize emissions of each significant pollutant.  The following table summarizes the potential to emit pollutants for this new project.

Pollutant
Emissions Rate In Tons Per Year
Subject

To BACT?


Project

Potential Emissionsa
Major Source

Emissions Threshold
Significant

Emissions Rate


CO
177
NA
100
Y

NOx
395
250
40
Y

PM / PM10
42
NA
25 / 15
Y

SAM
9
NA
7
Y

SO2
54
NA
40
Y

VOC
16
NA
40
N

Table Notes:

a  -
Based on the revised Draft Permit conditions.

Therefore, the proposed combustion turbine is a PSD major source with significant emissions of carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfuric acid mist (SAM), and sulfur dioxide (SO2).  Each of these pollutants will require a determination of Best Available Control Technology (BACT) in accordance with Rule 62-212.400, F.A.C.  Initially, potential VOC emissions were 38 tons per year, only slightly below the significant emissions rate of 40 tons per year.  For this revision, General Electric guaranteed much lower VOC emissions resulting in annual potential emissions of only 16 TPY, which is well below the Significant Emissions Rate and therefore not subject to a BACT determination.  However, an analysis for VOC emissions is also included for completeness in the BACT review.  Descriptions of the project, air quality impacts, and rule applicability are given in the Technical Evaluation and Preliminary Determination accompanying the Department’s Notice of Intent to Issue Permit prepared for the applicant.

4.0  BACT Determination Procedure

In accordance with Chapter 62-212, F.A.C., this BACT determination is based on the maximum degree of reduction for each pollutant emitted that the Department determines is achievable through application of production processes and available methods, systems, and techniques for control of each such pollutant.  The Department’s determination is made on a case-by-case basis for each proposed project and takes into account energy, environmental and economic impacts. In addition, Rule 62-212.400(6)(a), F.A.C., states that in making the BACT determination, the Department shall give consideration to:

· Any Environmental Protection Agency determination of BACT pursuant to Section 169 of the Clean Air Act, and any emission limitation contained in 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).

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

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

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

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

The BACT evaluation should be performed for each emissions unit and pollutant under consideration.  In general, EPA has identified five key steps in the top-down BACT process:  identify alternative control technologies;  eliminate technically infeasible options;  rank remaining technologies by control effectiveness;  evaluate the most effective controls;  and select BACT.  The EPA directs that a BACT determination must not result in the selection of control technology that would not meet any applicable emission limitation under 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).  In addition to the information submitted by the applicant, the Department may rely upon other available information in making its BACT determination.

The Department will consider the control or reduction of "non-regulated" air pollutants when determining the BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when considering control technologies for regulated pollutants.  The Department will also favorably consider control technologies that utilize pollution prevention strategies.  These approaches are consistent with EPA’s consideration of environmental impacts.

For this project, there are no applicable NESHAP regulations; however, the following emissions units are subject to the New Source Performance Standards (NSPS) of 40 CFR 60, adopted by reference in Rule 62-204.800, F.A.C. 

Subpart GG:  Stationary Gas Turbines

Subpart Db:  Industrial-Commercial-Institutional Steam Generating Units (HRSG Duct Burner)

5.0  BACT ANALYSES AND Determinations

For this project, the PSD pollutants of concern are CO, NOX, PM, PM10, SAM, and SO2 and will require BACT determinations.  Although potential VOC emissions are below the significant emissions rate, an analysis for VOC emissions is also included for completeness.  The applicant proposed control strategies for these pollutants for the combustion turbine and duct burner.  The applicant’s proposal and the Department’s BACT determination for each pollutant and emissions unit are discussed below.  Besides the information submitted by the applicant, the Department also used the following information:

· Comments form the Palm Beach County Local Air Program dated 08/20/99

· Comments from the National Park Service dated 4/16/99 and 6/21/99

· DOE website information on Advanced Turbine Systems Project

· Alternative Control Techniques Document – NOX Emissions from Stationary Gas Turbines

· Goal Line Environmental Technology Website:  http://www.glet.com
· General Electric technical product literature

The BACT determinations for standard operation of the combustion turbine are discussed in detail.  BACT determinations for the alternate methods of operation follow.

5.1  Nitrogen Oxides

During combustion, nitrogen oxides form as a result of dissociation of molecular nitrogen and oxygen in the fuel and combustion air and subsequent recombination into various oxides of nitrogen (NOX).  Thermal NOX forms in the high temperature areas of a combustion process, increases exponentially with increasing flame temperature, and increases linearly with increasing residence time.  Fuel NOX is formed when burning fuels containing chemically bound nitrogen.  This mechanism is almost negligible when combusting natural gas and higher-quality distillate oils due to inherently low concentrations of fuel-bound nitrogen.

For a gas turbine, the hot combustion gases are diluted with additional air from the compressor section and directed to the turbine section at temperatures up to 2350°F.  During simple cycle operation, electrical power is produced directly from the hot expanding exhaust gases in the form of shaft horsepower.  Gas turbine loads and ambient conditions may also increase flame temperatures resulting in higher NOX emissions.  Uncontrolled NOX emissions from conventional combustion turbines may range as high as 100-600 parts per million by volume, on a dry basis, corrected to 15 percent oxygen.  Therefore, inhibiting the formation of NOX emissions depends primarily on reducing the flame temperature and the exposure time of combustion gases to this temperature.

5.1.1  Range of BACT Limits

In the top-down BACT approach, the control technologies capable of obtaining the lowest achievable pollutant emissions are placed on top.  The lowest-emitting, technically feasible control option is selected as BACT unless it would result in significant adverse energy, environmental, and energy impacts.  Therefore, EPA and state determinations of the Lowest Achievable Emission Rate (LAER) for nonattainment areas provide a reasonable “ceiling” for making a BACT determination.  Likewise, EPA stresses that BACT shall not be less stringent than any applicable standards imposed by a NESHAP nor NSPS.  So, a NESHAP or NSPS establishes the “floor’ for making a BACT determination.

The “ceiling” for making this BACT determination appears to be one of several add-on control technologies, such as SCR, that reduces NOX emissions down to the range of 3.5 ppmvd @ 15% O2.  This level represents several previous BACT as well as many LAER determinations.  There are no applicable NESHAP regulations, however, the floor for making this BACT determination would be the NSPS Subpart GG for Stationary Gas Turbines.  The Department adopted this NSPS regulation by reference in Rule 62-204.800, F.A.C.  The NOX emissions standard is 75 ppmvd @ 15% O2, corrected for fuel nitrogen content, turbine heat rate, and ISO conditions or approximately 110 ppmvd @ 15% O2 for gas/oil firing with negligible fuel nitrogen.  The following tables summarize recent technology determinations as well as proposed determinations for several current combined cycle projects.

Summary of Recent BACT Determinations for Similar Projects

Project Location
Power Output

and Duty
NOx Limit

ppm @ 15% O2
and Fuel
Technology
Comments

Lakeland, FL
350 MW CC CON
9/9/7.5 - NG

42/15/15 - No. 2 FO
DLN/HSCR/SCR

WI/HSCR/SCR
Initially 250 MW simple cycle and 25 ppm NOx limit on gas

Mid-GA Cogen 
308 MW CC CON
9 - NG 

20 - No. 2 FO
DLN & SCR
2x119 MW WH 501D5A CTs

FPL Ft Myers, FL
1500 MW CC CON
9 - NG 
DLN
6x170 MW GE PG7241FA CTs

Non-BACT

Santa Rosa, FL
241 MW CC CON
9 - NG (CT)

9.8/6/6 (CT&DB)
DLN

DLN/SCR/SNCR
GE PG7241FA CT.  6 ppm by SCR/SNCR if DLN fails

FPC Hines-Polk, FL
485 MW CC CON
12 - NG

42 - No. 2 FO
DLN 

WI
2x165 MW WH 501FC CTs

Installed temporary SCR system

Tallahassee, FL
260 MW CC CON
12 - NG

42 - No. 2 FO
DLN

WI
160 MW GE MS7231FA CT

DLN guarantee is 9 ppm

Eco-Electrica, PR
461 MW CC CON
7 - NG

9 - LPG, No. 2 FO
DLN & SCR
2x160 MW WH 501F CTs

Sithe/IPP, NY
1012 MW CC CON
4.5 - NG
DLN & SCR
4 x160 MW GE 7FA CTs

Hermiston, OR
474 MW CC CON
4.5 - NG
SCR
2x160 MW GE 7FA CTs

Barry, AL
800 MW CC CON
3.5 - NG  (CT&DB)
DLN & SCR
3x170 MW GE 7FA CTs

CC = Combined Cycle 
CON = Continuous 
DLN = Dry Low NOX Combustion
GE = General Electric

DB = Duct Burner
HSCR = Hot SCR
SCR = Selective Catalytic Reduction
WH = Westinghouse

NG = Natural Gas
FO = Fuel Oil
LPG = Liquefied Propane Gas
ABB = Asea Brown Bovari

CT = Combustion Turbine 
ISO = 59oF 
WI = Water or Steam Injection
ppm = parts per million

SNCR= Selective Non-catalytic Reduction

Project Location
CO - ppm

(or lb/mmBtu)
VOC - ppm

(or lb/mmBtu)
PM - lb/mmBtu

(or gr/dscf or lb/hr)
Technology and Comments

Lakeland, FL
25 - NG or 10 by Ox Cat 

75 - FO @ 15% O2
4 - NG

10 - FO
10% Opacity
Clean Fuels

Good Combustion

Mid-GA Cogen,
10 - NG 

30 - FO 
6 - NG

30 - FO
18 lb/hr - NG

55 lb/hr - FO
Clean Fuels

Good Combustion

Fort Myers, FL
12 - NG  @15% O2
1.4 - NG
10% Opacity
Clean Fuels

Good Combustion

Santa Rosa, FL
9 - NG (CT)

24 - NG (CT&DB)
1.4 - NG (CT)

8 - NG (CT&DB)
10% Opacity
Clean Fuels

Good Combustion

FPC Hines-Polk, FL
25 - NG

30 - FO
7 - NG 

7 - FO 
0.006 -  NG

0.01 - FO
Clean Fuels

Good Combustion

Tallahassee, FL
25 - NG

90 - FO


Clean Fuels

Good Combustion

Eco-Electrica, PR
33 - NG/LPG @15% O2

33 - FO @15% O2
1.5/2.5 - NG/LPG

6 - FO
0.0053 - NG/LPG

0.0390 - FO
Clean Fuels

Good Combustion

Sithe/IPP, NY
13 - NG

10% Opacity
Clean Fuels

Good Combustion

Hermiston, OR
15 - NG


Clean Fuels

Good Combustion

Barry, AL
0.034 lb/mmBtu - NG/CT

0.057 lb/mmBtu - CT/DB
0.015 lb/mmBtu

After CT and DB
0.011 lb/mmBtu - CT/DB 10% Opacity
Clean Fuels

Good Combustion

Combined Cycle Turbine Projects - Permits Pending or Not Yet in RBLC Database*

Project Location
MW
NOx Limit

Gas/Oil
Technology

AL Pwr – Theodore, AL
210
3.5
SCR

Androscoggin Energy, ME
3x50
6.0
SCR

ARCO Watson, CA
45
5.0
SCR

Bridgeport Energy

6.0
SCR

Calpine – S. Point, AZ
500
3.0
SCR

Casco Bay, ME
520
5.0
SCR

Cogen, Tech Linden, NJ
581
3.5
SCR

Desert Basin, AZ

4.5
SCR

Dighton, MA

3.5
SCR

Duke New Smyrna, FL
2x165
9.0
DLN

Enron (LAER), CA

2.5
SCR

FPC Hines, FL
2x165
6.0
SCR

FPC Polk, FL


SCR

Frontera Power, TX
330
15.0
DLN

Griffith Energy, AZ
650
3.0
SCR

HDPP (LAER), CA

3.0
SCR

Hermiston Generating, CA

4.5
SCR

High Desert Power, CA

9.0/2.5
DLN                 SCR

Kissimmee CI#3, FL
167
9.0/42.0      4.5/15.0
DLN                 SCR

Lakeland, FL
350
7.5/15.0
SCR

Lake Worth Generation, FL
186+74
9.0/42.0
DLN

LaPoloma, CA
4x262
3.0
SCR

Miss. Power – Daniels, MI
170
3.5
SCR

NW Regional Power, WA
4x210
9.0
DLN

Orange Gen. – Bartow, FL
2x42
15.0
DLN

Rotterdam, NY

4.5
SCR

Sacremento Power, CA
115
3.0
SCR

Sumas, WA
2x350
9.0
DLN

Sutter, 
170
3.5
SCR

TX-NM Pwr – Lordsburg
2x40
15.0/25.0
DLN

Theodore Cogen, 

3.5
SCR

Three Mtn. Power, CA
500
2.5
SCR

Tiverton, RI
500
3.5
SCR

Note:  The NOx limits are in units of ppmvd @ 15% O2.
*The National Park Service provided most of this data.

5.1.2  Applicant’s Proposed NOx BACT

The applicant proposed the following control technologies and emissions standards as BACT for NOX emissions:

NOX emissions from the combustion turbine shall be controlled by dry low-NOX combustion technology when firing natural gas and water injection when firing low sulfur distillate oil.  NOX emissions shall not exceed 9.0/42.0 ppmvd @ 15% oxygen for gas/oil firing.

In making this proposal, the applicant researched numerous control technologies resulting in a variety of emission reductions.  The following discussion summarizes each control option reviewed as well as any reasons for rejecting it as BACT.

· Wet Injection:  The injection of water or steam into the combustion process inhibits NOX formation by quenching the flame temperature.  This option is a demonstrated technology, is frequently used to control NOX emissions from gas turbines, and formed the basis for the original NSPS emissions limits.  Wet injection may result in higher CO emissions and appears to have practical limits of about 25/42 ppmvd @ 15% oxygen for gas/oil firing.

· Selective Catalytic Reduction (SCR):  This is an add-on control technology in which ammonia is injected into the exhaust gas stream in the presence of a catalyst bed and combines with the NOx to form nitrogen and water.  The temperature requirement is between 450° F and 850° F which is within the range of the exhaust gases during combined cycle operation.  Very low emissions of NOX are achievable (< 3.5 ppmvd).  Because this project includes a HRSG, exhaust gas temperatures will be in an acceptable range.  SCR is a commercially available, demonstrated control technology currently employed on many combined cycle combustion turbine projects of this type.  High temperature catalysts are also available for “hot” SCR (>850° F) at much greater costs.  (Although this project may have significant simple cycle operation, the emission levels from the dry low-NOx technology for this model gas turbine are representative of current BACT determinations for simple cycle operation.  In general, hot SCR is much more costly than conventional SCR and would not be economically feasible.  Conventional SCR will be reviewed as if the unit operated in combined cycle mode 100%.)

· Dry Low-NOX (DLN) Combustor Technology:  Many manufacturers now offer integral dry low-NOX lean, premix combustor technology that inhibits NOX formation by reducing the flame temperature.  This is achieved by premixing fuel with air prior to combustion, operating in a fuel-lean mode, and staging combustion.  To respond to variety of startup and load conditions, the DLN combustors are capable of producing diffusion, piloted premix, and premix flames, as well as combinations.  There are 14 can-annular DLN 2.6 combustors in the General Electric Frame 7FA combustion turbine designed to provide single-digit NOX concentrations.  Fuel flow distributions are a function of the combustion temperature and are adjusted by an automated control system.  DLN units are available with NOX emissions of less than 25 ppmvd @ 15% oxygen with some units capable of single-digit NOX emissions at loads of 50% to 100%.

· SCONOX:  This is an add-on control technology for reducing both CO and NOX exclusively offered by Goal Line Environmental Technologies.  Specialized potassium carbonate catalyst beds reduce CO and NOx emissions using an oxidation/absorption/regeneration cycle.  Operation is limited to temperatures between 300°F and 700°F which requires a HRSG for use with a gas turbine.  Although this control option may be technically feasible, it is rejected as an emerging technology with limited commercial availability and unknown applicability to larger “F” class turbines.
· NOXOUT:  This is a selective catalytic reduction process that injects urea to reduce NOX emissions.  This process requires a temperature range of 1600°F to 1900°F to be effective.  The combustion turbine exhaust gases will reach a maximum temperature of only 1100°F during simple cycle operation.  This control option is rejected as technically infeasible.
· Thermal DeNOX:  This is a high temperature selective noncatalytic reduction (SNCR) process using ammonia as the reducing agent.  This process requires an exhaust gas stream exceeding a temperature of 1800°F.  The use of ammonia plus hydrogen can lower the temperature requirement to 1000°F, but commercial applications have been limited only to heavy industrial boilers and large furnaces.  This control option is rejected as being technically infeasible.
· XONONTM:  XONONTM works by partially burning fuel in a low temperature pre-combustor and completing the combustion in a catalytic combustor.  The result is partial combustion with a lower temperature and NOX formation followed by flame-less catalytic combustion to further inhibit NOX formation.  The technology has been demonstrated on only a few gas turbines that are much smaller than the proposed project.  However, General Electric has teamed with Catalytica to develop a combustor for gas turbines in the 80-90 MW range before continuing with development on a combustor for a larger unit.  XONONTM is rejected as an emerging technology that has not been demonstrated for this size gas turbine.
· Nonselective Catalytic Reduction (NSCR):  This control option also utilizes a catalyst to reduce NOX emissions from exhaust gas streams with a low oxygen content and within a temperature range of 700°F to 1400 °F.  This technology has been applied to reciprocating engines, but exhaust gases from combustion turbines generally exceed 12% oxygen that is too high for NSCR.  This control option is rejected as being technically infeasible.
The remaining technically feasible and commercially available control alternatives are ranked below in the following table from most effective to least effective.

Control

Alternative
Fuel
Controlled Emissions

ppmvd, @ 15% O2
Control

Efficiency
Reduction

TPY
Totals

TPY

1a.  SCR w/ammonia
Gas
3.5
61% a
169
241

1b.  SCR w/ammonia
Oil
16
61% b
72


2a.  DLN Technology
Gas
9.0
Baseline
NA
NA

2b.  DLN W/Wet Injection
Oil
42.0
Baseline
NA


Table Notes:

a
Based on emissions control from the DLN level to the SCR level and the revised Draft Permit.

b
When using SCR for oil firing, the applicant assumed a control efficiency of 61%, as was the case for firing natural gas.

Installing selective catalytic reduction (SCR) with ammonia injection for this project would result in an overall NOX reduction of 241 tons per year based on the revised Draft Permit.  The applicant reviewed SCR for the following additional adverse impacts.

Energy Impacts:  Installation of SCR would result in an energy penalty due to the pressure drop across the catalyst bed of nearly 2.5 inches of water or 7.7 million kWh per year of potential lost generation.  The SCR equipment requires about 0.71 million kWh per year of energy to operate.  This results in a total energy loss of 8.4 million kWh per year or the equivalent of 700 residential customers.

Economic Impacts:  The applicant estimates the incremental, annualized cost of SCR over DLN technology alone to be nearly $8970 per ton of NOX removed based on 100% base load operation and the revised Draft Permit.  These costs are the result of substantial costs related to installation, equipment, catalyst replacement, energy consumption, and ammonia usage.  Costs for ammonia are high because the nearest ammonia supplier is located in Tampa and ammonia would be transported brought by truck to the plant.

Environmental Impacts:  SCR requires the injection of ammonia at slightly above the stoichiometric rate which inevitably results in ammonia “slip” or emissions of unreacted ammonia.  It is likely that as much as 5 ppm of ammonia would slip by without reaction and, as the catalyst ages, as much as 10 ppm.  At 5-10 ppm of ammonia slip, nearly 70-140 tons per year of ammonia could be emitted.  In addition, ammonia may react with sulfur to generate up to an additional 22 tons per year of PM10 in the form of ammonium sulfates and bisulfates.  Because catalysts typically contain vanadium pentoxide, handling and disposal of spent catalysts is subject to the RCRA regulation for hazardous chemical wastes.

Based on the energy, economic, and environmental impacts, the applicant rejected SCR and selected DLN technology as BACT (9/42 ppmvd @ 15% O2 For gas/oil firing).

5.1.3  Comments

On June 21,1999, the Department received eleven pages of comments regarding the AQRV analysis and the BACT determination for this project.  The applicant satisfied concerns regarding the AQRV analysis.  However, the majority of the comments centered on the applicant’s discretionary use of the OAQPS Cost Manual recommendations and possibly excessive estimates.  Summarizing, NPS asserted that many of the costs calculated by the applicant were inflated to make SCR look overwhelmingly expensive.  NPS also included its own cost estimate using the OAQPS Cost Manual to arrive at a cost of nearly $4000 per ton of NOX removed.  Also included was a list of combined cycle turbine projects for pending permits or projects not available on EPA’s RBLC database.  NPS expressed concern that similar projects should use similar controls unless there are unusual circumstances.  NPS does not believe that the applicant has shown SCR to be cost prohibitive nor cause adverse environmental impacts.  The Department will respond to these comments in the following discussion of the Department’s BACT determination.  The NPS offered no further comments on the initial Draft Permit.

The Palm Beach County Health Department (PBCHD) provided final comments on August 20, 1999.  The Department considered all comments and made several changes recommended by the PBCHD.

EPA did not provide any written comments on this application or initial Draft Permit.

5.1.4  Department’s NOX BACT Determination

In general, the Department concurs with the applicant’s proposed BACT of dry low-NOX combustion technology to control NOX emissions.  The installation of SCR presents an unreasonable additional cost given this specific combustion turbine model’s proven capability to meet single-digit NOX emission levels.  In addition, the location of the proposed project in relation to other nearby properties would increase the expected risk related to an ammonia spill due to transportation, unloading, and storage.  The following summarizes the Department’s rationale.

(1)
The Department does believe the applicant’s estimated cost per ton of NOX removal to be high compared to other similar projects, as pointed out by the NPS.  Several of the estimated costs appear high, particularly treating the catalyst as a recurring direct capital cost which also increases the direct installation costs.  Also, as NPS stated, there are three different “10% contingency” estimates for the indirect capital costs, the direct annual costs, and the annual energy costs.  The Department performed an evaluation to illustrate the sensitivity of the costs.  This evaluation was based on the NPS estimate eliminating many of the disputed costs, except for the following items:

· Used applicant’s HRSG modification cost based on vendor quote.

· Used applicant’s ammonia storage cost based on a revised vendor quote.

· Included applicant’s cost for preparing a Risk Management Plan for ammonia.

· Used applicant’s operator labor and supervisor costs that appeared more realistic.

· Used applicant’s catalyst disposal cost and catalyst replacement cost (guaranteed 3-year life) based on vendor quotes.

· Used applicant’s estimate of total ammonia costs.  (NPS may not be aware that Florida has an anhydrous ammonia pipeline from the West Coast in Tampa that terminates in central Florida.  Similar combustion turbine projects in Lakeland and Polk County would benefit from this system, but Lake Worth is located on the East Coast and would not.  From conversations with other consulting engineers, the Lakeland and Polk projects estimated approximately $360/ton for ammonia.  The cost of hauling ammonia to the East Coast by truck would be significant.  However, the Department also believed the applicant’s quoted estimate for ammonia of $700/ton to be high and calculated a total cost using $500/ton and the NPS estimate for ammonia usage.  However, this total cost exceeded the applicant’s estimated total cost for ammonia usage, so the applicant’s original estimate was used.)

· Included applicant’s cost estimate for “capacity lost” as separate from the heat rate penalty because this facility will be under contract to provide not only energy, but also capacity which includes availability.

Many of the other OAQPS costs methods are based on a percentage of one or more of these costs, such as taxes, installation costs, engineering, performance tests, etc.  Assuming a capital recovery factor of 7% and 241 tons of NOx removed, the Department roughly estimates the cost of SCR to be $6090 per ton of NOX removed.  This appears to fall within the range of similar projects located in Florida ($4000 to $6500 per ton) that also rejected SCR due to excessive costs.  Again, the Department believes that installation of SCR for this project is not quite cost effective given the very low NOX emissions characteristics for this specific model of combustion turbine.

(2)
The NPS provided a table of 33 combined cycle turbine projects that are pending or not yet in the RBLC database.  Nine of these are controlling NOX emission with DLN technology alone, and the remaining 25 are installing SCR.

· Of the 25 projects designed with SCR, eight are located in California, a state noted for its serious ozone problems.  Many of the determinations from California represent LAER, a regulatory determination that does not consider the economy of control options.  By state law, BACT in California is most likely LAER for the rest of the country.

· Of the remaining 25 projects specifying SCR, five projects have emissions levels of 6.0 ppmvd @ 15% oxygen or greater.  This is most likely due to the use of a higher-emitting gas turbine.  It seems reasonable to conclude that reducing NOX levels from 9.0 ppmvd to 6.0 or 7.5 ppmvd would not be cost effective.  In addition, actual operational data for the specified GE Frame 7FA indicates actual NOx emissions of 6 to 8 ppmvd, very close to the SCR-controlled limit.

· Another eight of the 25 projects are located in ozone transport regions that have the potential to impact other states.  Florida is not identified as a contributor to ozone transport.  

This table clearly shows that in many areas of the country, SCR is economical and being installed for a variety of reasons, some of which are not related to a BACT determination.  It also indicates that, for the most recent projects being permitted, 9.0 ppmvd @ 15% oxygen is currently the lowest achievable emission level with dry low-NOX combustion technology for “F” class turbines.

(3)
Because of the site-specific conditions of the proposed location, the Department also believes consideration should be given to the environmental impacts of injecting aqueous ammonia and the additional related risks of transporting, unloading, and storing.  Ammonia is an air toxic and would be emitted as unreacted ammonia “slipping” past the catalyst.  Too much ammonia is undesirable and may be an indicator that catalyst is approaching its useful life.  However, some ammonia slip is necessary to ensure the highest possible removal of NOX.  Approximately 30 to 70 tons per year of ammonia would be emitted as a result of 5 ppm of slip.  Although this represents a significant amount of pollutant emissions, it is also an indicator of just how much ammonia is required to be transported, unloaded, and stored to achieve the additional NOX reductions.  The Department estimates this quantity to be roughly 1000 tons (250,000 gallons) of aqueous ammonia per year.  Although the risk associated with aqueous ammonia is much less than anhydrous ammonia, the amount of ammonia necessary would require the submittal of a Risk Management Plan to EPA, indicating there is some risk associated with its use.  This increased risk is compounded considering the proposed site’s proximity to the following:  Interstate I-95 (less than 50 yards to the west);  a well field operated by the City of Lake Worth at the collocated Tom G. Smith Plant;  a large high school (less than 200 yards to the north);  a new public park (less than 100 yards to the east);  a residential area in the immediate vicinity;  a day care center just south across 6th Avenue South.  The Department believes that these very site-specific environmental impacts should weigh in making a BACT determination for this particular project.

(4) With the inherently low NOx emissions of the General Electric Model 7FA, it becomes difficult to ensure that NOx and ammonia will come into contact and promote the necessary reaction.  This problem is compounded by stratification of the exhaust gas stream.  Therefore, although the amount of ammonia injected can be minimized, it is important to ensure enough ammonia is available for reaction to achieve the desired reduction in NOx emissions.  So some ammonia slip is necessary for adequate control.  However, as little as 5 ppm of slip may generate potential ammonia emissions of up to 70 tons per year.  As the catalyst gradually degrades, ammonia slip will approach 10 ppmvd before replacement generating increased ammonia emissions.  Ammonia is an air toxic that may also react with sulfur to generate up to an additional 22 tons per year of PM10 in the form of ammonium sulfates and bisulfates.  An ammonia slip of 5 to 10 ppm approaches the concentration of NOx emissions attempting to be controlled.  As previously stated, the Department will consider the control or reduction of “non-regulated” air pollutants when determining the BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when considering control technologies for regulated pollutants.

(5) The General Electric Model 7FA employs a combustion technology that generates inherently low NOx emissions.  The analysis of this project considers SCR controlling a “clean” gas turbine emitting 9 ppmvd of NOx down to 3.5 ppmvd of NOx.  However, the permittee is unlikely to maintain the tuning necessary to keep NOx emissions below 9 ppmvd because of the additional control provided by SCR.  In other words, installation of the add-on equipment may eventually result in higher initial uncontrolled NOx emissions. The Department will favorably consider control technologies that utilize pollution prevention strategies.  This approach is consistent with EPA’s position on pollution prevention.

Although installation of selective catalytic reduction is technically feasible and commercially available, it is eliminated as a control alternative due to the energy, environmental, and economic impacts described above.  The Department concurs with the applicant that the combustion design technology inherent in a properly tuned and maintained General Electric Frame 7FA combustion turbine represents BACT for nitrogen oxides for this project.  Therefore, the BACT emission limits for standards operation of the combustion turbine shall be:

Gas:  9.0 ppmvd @ 15.0% O2, 3-hour test avg. (24-hour rolling continuous compliance)

Oil:   42.0 ppmvd @ 15.0% O2, 3-hour test avg. (3-hour rolling continuous compliance)

This BACT determination is much more stringent than the standards of NSPS, Subpart GG.

Compliance with the BACT emissions limiting standards shall be demonstrated by conducting initial performance tests in accordance with EPA Method 20.  Compliance shall be demonstrated with separate performance tests conducted for the firing of natural gas as well as for the firing of low sulfur distillate oil.  Thereafter, compliance with the standards shall be demonstrated with a continuous emissions monitor certified in accordance with EPA’s performance specifications.

5.2  Carbon Monoxide

5.2.1  Applicant’s Proposed CO BACT

Emissions of carbon monoxide (CO) will result from incomplete fuel combustion while operating the gas turbine.  The project will generate significant emissions of CO (> 100 tons per year) and must therefore apply the best available control technology (BACT).  The applicant’s review indicates two main control options that are technically feasible and commercially available for BACT:  an oxidation catalyst and combustion design.  This leads to the following simplified analysis.

Control

Alternatives
Emissions

(TPY)
Control

Effectiveness(%)
Incremental

Costs ($/ton)a
Incremental

Costs ($/ton)b

Oxidation Catalyst
68
61.5%
$7000
$8715

Combustion Design
177
Baseline
Baseline
Baseline

Notes:

a
Based on annualized costs of $763,000 and a CO emissions reduction of 109 tons (revised 9 ppmvd).

b
Based on annualized costs of $950,000 and a CO emissions reduction of 109 tons (revised CO BACT limit of 9 ppmvd for gas firing).  Higher costs consider a reduction in energy produced due to the loss of energy caused by the pressure drop across the catalyst bed.

The following additional impacts were  evaluated considering the selection of an oxidation catalyst as BACT for this project.

Energy Impacts:  Installation of an oxidation catalyst would result in an energy penalty due to the pressure drop across the catalyst bed.  The energy loss equates to approximately 30,000 mmBTU per year or nearly 30 million cubic feet of natural gas.

Environmental Impacts:  The predicted 1-hour and 8-hour CO emission concentrations resulting solely from combustion design technology are 9 ug/m3 and 3 ug/m3, respectively.  These concentrations are two orders of magnitude below the corresponding EPA Significant Impact Levels and three orders of magnitude below the corresponding Ambient Air Quality Standards.  Further control by an oxidation catalyst would appear to have a negligible environmental benefit.  Also, the installation and operation of an oxidation catalyst could result in almost 10 tons per year of additional fine particulate matter.

Economic Impacts:  From the summary table above, addition of an oxidation catalyst would result in incremental costs between $7000 and $8715 per ton of additional pollutant removed.

5.2.2  Department’s CO BACT Determination

Although installation of an oxidation catalyst is technically feasible and commercially available, it is eliminated as a control alternative due to the energy and economic impacts described above.  The Department gives no weight to the applicant’s argument that further reduction in CO emissions would have negligible ambient impacts.  Ambient impacts are evaluated in the modeling analysis and are not considered in the BACT determination.  The Department also believes the applicant’s estimated costs to be high when compared to other similar projects.  However, the Department concurs with the applicant that the combustion design technology inherent in the GE Frame 7FA combustion turbine represents BACT for carbon monoxide for this project.  Therefore, the BACT emission limiting standards shall not exceed:

Gas:  9.0 ppmvd at 15% O2, 3-hour test average (24-hour rolling average)

Oil:  20.0 ppmvd at 15% O2, 3-hour test average (3-hour rolling average)

Compliance with the BACT emissions limiting standards shall be demonstrated by conducting initial performance tests in accordance with EPA Method 10.  For the initial compliance demonstration, separate performance tests shall be conducted for the firing of natural gas as well as for the firing of low sulfur distillate oil.  Thereafter, compliance with the standards shall be demonstrated with a continuous emissions monitor certified in accordance with EPA’s performance specifications.

5.3  Particulate Matter, Sulfur Dioxide, and Sulfuric Acid Mist

Emissions of particulate matter, sulfur dioxide, and sulfuric acid mist will result from the combustion of the gas turbine fuels.  Particulate matter emissions increase with incomplete fuel combustion as well as with higher concentrations of ash, sulfur, and trace elements in the fuel.  Most of the particulate matter emitted from these types of processes will be less than 10 microns in diameter (PM10).  Similarly, emissions of sulfur dioxide and sulfuric acid mist are a function of the amount of fuel sulfur.  Gas turbines are subject to the following New Source Performance Standards for sulfur dioxide in 40 CFR 60, Subpart GG:

No owner or operator subject to the provisions of this subpart shall burn in any stationary gas turbine any fuel which contains sulfur in excess of 0.8 percent by weight.

5.3.1  Applicant’s Proposed PM/PM10, SAM, and SO2 BACT

The applicant’s review of EPA’s RACT/BACT/LAER Clearinghouse data indicates that BACT for combustion turbines for these pollutants are fuel specifications.  Typically, BACT has been established as pipeline-grade natural gas (negligible sulfur) as the primary fuel and low sulfur (< 0.05% sulfur by weight) distillate oil as a backup fuel.  In addition, for the GE Frame 7FA, General Electric guarantees particulate matter emissions of no more than 9 pounds per hour for natural gas firing and 17 pounds per hour for low sulfur distillate oil firing.  This equates to less than 0.01 grains per dry standard cubic feet of exhaust gas or roughly the emissions concentrations after control by a baghouse.  Because the estimated potential emissions already reflect current BACT emissions levels, a top-down BACT analysis was not performed.  The applicant proposed BACT to be the advanced combustion design of the GE Frame 7FA combined with clean fuels.

5.3.2  Department’s PM/PM10, SAM, and SO2 BACT Determination

There appears to be little environmental benefit gained by the addition of control equipment to control already very low emissions of particulate matter, sulfur dioxide, and sulfuric acid mist.  Annualized costs per ton of pollutant removed would be prohibitive.  The specification of fuels containing low concentrations of sulfur constitutes a pollution prevention technique, is given favorable consideration by the Department, and remains consistent with EPA direction.  Therefore, the Department agrees with the applicant and determines that the best available control technology (BACT) for particulate matter, sulfur dioxide, and sulfuric acid mist to be the following fuel specifications.

Natural Gas:  The combustion turbine shall be fired primarily by pipeline natural gas containing no more than 1 grain of sulfur per 100 standard cubic foot of natural gas.

Distillate Oil:  The combustion turbine may be fired with No. 2 (or a superior grade) distillate fuel oil containing no more than 0.05% sulfur by weight and for no than 650 hours per consecutive 12 month period.

Limiting the sulfur content of the fuels to the above levels clearly complies with the NSPS limits for sulfur dioxide.  In addition, the Department will specify the following permit conditions for particulate matter:

Visible Emissions:  As a surrogate for particulate matter, visible emissions shall not exceed 10% opacity.

Compliance with the fuel specification shall be demonstrated by keeping records of the sulfur contents of the fuels delivered.  Initial compliance with the visible emissions standards shall be demonstrated by conducting initial and annual performance tests in accordance with EPA Method 9.  All performance tests shall be conducted at 95% or more of the permitted capacity of the turbine.

5.4  Volatile Organic Compounds

The applicant revised the VOC emissions limits guaranteed by General Electric, which results in potential VOC emissions of 16 tons per year.  This is well below the significant emissions rate of 40 tons per year.  Although a BACT determination is not required, the Department includes a discussion of VOC emissions because this level is so close to the significant emissions rate. Emissions of volatile organic compounds (VOC) are the result of incomplete fuel combustion and mostly dependent upon the combustion design.  Because the combustion turbine is very efficient at destroying VOC, there are really no viable add-on control techniques.  The applicant states that the manufacturer will now guarantee maximum VOC levels of 1.4 ppmvw for firing natural gas and 3.5 ppmvw for firing low sulfur distillate oil, measured as methane.  

The Department will specify the following emissions limits to ensure VOC emissions remain below the Significant Emissions Rate.

Gas:  1.4 ppmvw measured as methane, 3-hour test avg.

Oil:   3.5 ppmvw measured as methane, 3-hour test avg.

Initial compliance with the VOC emissions limits shall be demonstrated by conducting performance tests in accordance with EPA Methods 18, 25, and 25A.  Thereafter, compliance with the VOC emissions rates shall be assumed if compliance is demonstrated for the emissions standards for carbon monoxide and particulate matter.  Compliance shall also be demonstrated during the fiscal year prior to renewing the operation permit.

5.5  HRSG Duct Burner and Power Augmentation

This is a revised Intent to Issue Draft Permit package.  After reviewing the initial Draft Permit, the applicant requested slightly higher CO and NOx emissions to allow for up to 2000 hours of steam injection for power augmentation (PA) and HRSG duct firing (DF).  This would ensure that LWG could meet peak energy demands when providing steam to the City of Lake Worth.  As a concession, the applicant agreed to lower the original CO limit from 12 to 9 ppmvd @ 15% O2 for normal gas firing conditions and reduce oil firing from 750 to 650 hours per year.  In addition, the City of Lake Worth has agreed to modify their Title V permit to prohibit operation of oil/gas fired boiler for Unit S-3 at the Tom G. Smith power Plant as long as steam is available from LWG.  Based on the Acid Rain CEM data for 1997 and 1998, this has the potential to reduce actual NOx emissions by almost 70 tons per year.

The HRSG duct burner is subject to the New Source Performance Standards of 40 CFR 60, Subpart Db for Industrial-Commercial-Institutional Steam Generating Units, adopted by reference in Rule 62-204.800, F.A.C.  This regulation limits NOX emissions to 0.20 lb/mmBTU of heat input for a duct burner on a combined cycle gas turbine.

5.5.1  Applicant’s Proposed BACT

The applicant proposed the following standards as BACT for the duct burner.

NOX:  0.08 lb/mmBTU of heat input to the duct burner, controlled with low-NOX burners.

CO, PM/PM10, SO2, and SAM:  Controlled with clean fuels and good combustion techniques.  (The applicant identifies almost negligible contributions of these pollutants.)

The applicant also proposed the following:  reduce the CO BACT limit for the combustion turbine from 12.0 to 9.0 ppmvd for normal gas firing;  reduce the hours of oil firing from 750 to 650 hours per year;  install a continuous monitor for CO;  and obtain a commitment from the City of Lake Worth to obtain a revised Title V permit.  The revised Title V permit would include federally enforceable conditions to retire the boilers for Units S-1, S2 and S-4, as well as limit operation of the boiler for Unit S-3 to only those periods when steam is not available from LWG.  In consideration of these reductions, the applicant requests the following combined standards for power augmentation and duct firing:

CO:
20.5 ppmvd @ 15% O2 for power augmentation and duct firing

15.0 ppmvd @ 15% O2 for duct firing

NOx:
12.0 ppmvd for power augmentation and duct firing

9.4 ppmvd @ 15% O2 for duct firing

5.5.2  Department’s BACT Determination

The Department agrees that pipeline natural gas and proper operation of the duct burner is BACT for PM/PM10, SO2, and SAM.  For the 2000 hours of operation requested, emissions of these pollutants would be minimal.  The Department also agrees that the proposed CO and NOx limits represent BACT for the duct burner.

The Department considered the applicant’s request alternate emissions standards for power augmentation and duct firing that combined emissions from the combustion turbine and HRSG duct burner.  The proposed lower CO standard for normal gas firing would result in nearly a 25 ton per year reduction.  Based on CEM emissions data from 1997 and 1998 for the Acid Rain program, the proposal could reduce actual NOx emissions by 67 tons per year if the boiler for Unit S-3 at the Tom G. Smith Power Plant was not fired because steam could be provided by LWG.  There would be similar reductions for other pollutants.  This request would not alter the air quality analysis, which is based on the worst-case scenario of fuel oil firing.

After consideration, the Department believes that the proposal will result in lower potential emissions than the initial Draft Permit and a net environmental benefit.  The following table represents maximum pollutant emissions in tons per year for the original application, the initial draft permit, and the proposed revised draft permit.


Original Application
Initial Draft Permit
Revised Draft Permit

Pollutant
Gas Only
Gas/Oil
Gas Only
Gas/Oil
Gas Only
Gas/Oil

CO
189
204
189
201
164
177

NOx
290
438
290
401
298
395

PM/PM10
39
43
39
42
40
42

SO2
22
70
22
50
22
54

VOC
35
39
35
38
15
16

Therefore, the Department will include a limit of 2000 hours per year of any combination of duct firing and/or power augmentation.  The alternate operating methods are contingent upon the City of Lake Worth obtaining a revised Title V permit to retire the boilers for Units S-1, S-2 and S-4 and to limit operation of the boiler for Unit S-3 to only those periods when steam is not available from LWG.

The revised Draft PSD Permit includes the following standards for these alternate methods of operation.

Duct Burner Only

NOX:
0.08 lb/mmBTU of heat input to the duct burner, controlled with low-NOX burners.  This is less than half the NSPS standard.  {Note:  Because potential emissions of CO are expected to be no more than 22 tons per year, no separate emissions standard will be established for CO.  Instead, CO will be limited in the following combined standards.}

Combined Gas Turbine and Duct Burner With Power Augmentation

CO:
20.0 ppmvd @ 15% O2, 3-hour average (power augmentation and/or duct firing)

15.0 ppmvd @ 15% O2, 24-hour average (power augmentation and/or duct firing)

NOx:
12.0 ppmvd, 3-hour average  (power augmentation and/or duct firing)

9.4 ppmvd @ 15% O2, 24-hour average (power augmentation and/or duct firing)

In addition, the revised Draft Permit will allow the permittee to select the following control options and more stringent standards.

Optional Oxidation Catalyst

CO:  The permittee may elect to install an oxidation catalyst to successfully include duct firing and power augmentation for this project.  The following more stringent emissions standards shall apply with or without duct firing:

Gas:  4.7 ppmvd @15% O2, 3-hour average

Oil:  7.8 ppmvd @15% O2, 3-hour average

Optional SCR

NOX:  The permittee may elect to install selective catalytic reduction using aqueous ammonia to successfully include duct firing and power augmentation for this project.  The following more stringent emissions standards shall apply with or without duct firing:

Gas:  3.5 ppmvd @15% O2, 3-hour average

Oil:  16.4 ppmvd @15% O2, 3-hour test average

Compliance with the BACT standards for PM/PM10, SAM, and SO2 shall be demonstrated by keeping records of the fuel specifications.  Compliance with the BACT standards for CO and NOx (and equivalent mass emission rates) shall be demonstrated by conducting initial performance tests in accordance with EPA Methods 10 and 20. Compliance shall be demonstrated with separate performance tests conducted for the firing of natural gas as well as for the firing of low sulfur distillate oil.  These tests shall also be conducted prior to renewal of the operation permit.  The tests shall be used to establish the maximum steam injection rate.  Additional tests may be conducted to establish a higher steam injection rate.  Compliance with the rolling hourly averages shall be demonstrated by CO and NOx CEMs.  The monitors shall be certified in accordance with EPA’s performance specifications.

6.0  SUMMARY OF DEPARTMENT’S BACT DETERMINATION

6.1  BACT Emission Limits

Emissions Standards Summary:  Following are the emissions standards determined by the Department for this project.  These emission limits along with the applicable averaging periods, the corresponding mass emission rates, and NSPS units are provided in the specific conditions of the permit.

Emissions Summary:  Natural Gas Firing, Standard Operation

Pollutant
Method of Operation/Controlsa
Emission Standardc

EU-001/002:  Combustion Turbine With No Power Augmentation And No HRSG Duct Firing

CO
SS / CC / DLN
9.0 ppmvd @ 15% O2, 24-hr avg.

NOx
SS / CC / DLN
9.0 ppmvd @ 15% O2, 24-hr avg.

PM/PM10
SS/CC/Clean Fuels and Combustion Design
Visible emissions – 10% opacity

SAM/SO2
SS / CC / Natural Gas Specification
1 grain per 100 SCF of gas

VOCb
SS / CC / Combustion Design
1.4 ppmvw as methane

Emissions Summary:  Natural Gas Firing, Alternate Methods of Operation

Pollutant
Method of Operation/Controlsa
Emission Standardc

EU-001/002:  Combustion Turbine With Power Augmentation And/Or HRSG Duct Firing

CO
SS / CC / DLN / PA or DF or Both
20.0 ppmvd @ 15% O2, 3-hr avg.


SS /CC / DLN / PA or DF or Both
15.0 ppmvd @ 15% O2, 24-hr avg.

NOx
SS / CC / DLN / PA or DF or Both
12.0 ppmvd @ 15% O2, 3-hr avg.


SS / CC / DLN / PA or DF or Both
9.4 ppmvd @ 15% O2, 24-hr avg.

PM/PM10, SAM/SO2, and VOC limits remain the same as above.

EU-002:  Duct Burner, Gas Firing Only

NOxd
Emissions From HRSG Duct Burner Only
0.08 pounds per mmBTU

Emissions Summary:  Distillate Oil Firing, Backup Fuel

Pollutant
Method of Operation/Controlsa
Emission Standardc

EU-001:  Combustion Turbine, No Duct Firing and No Power Augmentation Allowed

CO
SS / CC / Combustion Design
20.0 ppmvd @ 15% O2, 3-hr avg.

NOx
SS / CC / WI
42.0 ppmvd @ 15% O2, 3-hr avg.

PM/PM10
SS / CC / Clean Fuels and Combustion Design
Visible emissions - 10% opacity

SAM/SO2
SS / CC / Low Sulfur Distillate Oil Specification
0.05% sulfur by weight

VOCb
SS / CC / Combustion Design
3.5 ppmvw as methane

a
DLN means dry low-NOx controls.  HRSG means heat recovery steam generator.  SS means simple cycle operation.  CC means combined cycle operation.  PA means power augmentation.  DF means duct firing in the HRSG.  WI means wet injection NOx control.

b
The VOC standard is a synthetic minor limit and not a BACT limit.

c
The CO and NOx standards are 3-hour and 24-hour rolling averages.  The CEMS shall calculate and record emissions for 1-hour blocks and maintain rolling 1-hour block averages for each corresponding standard.

d
This NOx standard applies only to emissions from firing natural gas in the duct burner.  An initial test is required to satisfy the BACT and NSPS requirements.

*  DLN means dry low-NOX controls.  SCR means selective catalytic reduction with ammonia injection.  Limits for combined cycle operation are the same whether the duct burner is fired or not.

6.2 BACT Compliance Demonstration

Following is a brief summary of the methods required to demonstrate compliance with the BACT limits specified above.

Pollutant
Compliance Methods*

CO
EPA Method 10:  initial and prior to operation permit renewal;  concurrent with NOX;  continuous compliance shall be demonstrated with data from a certified continuous emissions monitor.

NOX
EPA Method 20:  initial and prior to operation permit renewal; concurrent with CO;  continuous compliance shall be demonstrated with data from a certified continuous emissions monitor.

PM/PM10
EPA Method 9:  initial and annual tests with visible emissions as a surrogate standard.

SO2/SAM
Record keeping for the sulfur content of fuels delivered to the site.

VOC
Method 18, 25, or 25A:  initial tests, thereafter compliance is assumed if compliance with the CO and VE standards is maintained;  test required during fiscal year prior to renewal.

*  Compliance shall be demonstrated for each fuel type and each alternate method of operation.

6.3  BACT Excess Emissions Approval

Pursuant to the Rule 62-210.700 F.A.C., the Department through this BACT determination, will allow excess emissions as follows:

Excess Emissions Prohibited:  Excess emissions caused entirely or in part by poor maintenance, poor operation, or any other equipment or process failure that may reasonably be prevented during startup, shutdown or malfunction, shall be prohibited pursuant to Rule 62-210.700, F.A.C.  These emissions shall be included in the calculation of all CO and NOX averages for compliance determinations.  Excess emissions resulting from the operation of the duct burner shall be prohibited.  {The Draft Permit provides slightly higher emissions from the duct burner, which could simply be shut down if it caused problems.}

Excess Emissions Allowed:  Excess emissions resulting from startup, shutdown, or malfunction shall be allowed provided that best operational practices are adhered to and the duration of excess emissions shall be minimized.  Excess emissions occurrences shall not exceed two (2) hours in any 24-hour period except for the following methods of startup.

(a) Cold Startup:  During a cold startup to combined cycle operation, up to four (4) hours of excess emissions are allowed in a 24-hour period.  “Cold startup” is defined as startup to combined cycle operation following a steam turbine shutdown lasting 48 hours or more.  

(b) Warm Startup:  During a warm startup to combined cycle operation, up to three hours of excess emissions are allowed in a 24-hour period.  Warm start-up is defined as a startup to combined cycle operation following a steam turbine shutdown lasting 8 hours or more, but less than 48 hours.

If excess emissions occur due to malfunction, the owner or operator shall notify the Compliance Authorities within one (1) working day of:  the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken to correct the problem.

7.0  Recommendation and Approval

The Department received comments from EPA Region 4 regarding the NOx BACT determination for this project.  EPA commented that SCR was feasible and appeared to be cost effective for this project.  Consideration was given to the additional environmental impacts and risks associated with ammonia for SCR, but these factors did not warrant rejection of SCR as the Best Available Control Technology for NOx.  EPA requested a meeting with the Department and the applicant to reach a consensus on this issue.  The Department hosted a teleconference on 10/28/99.  The applicant attempted to present additional information on project specific considerations.  The Department emphasized its initial determination.  EPA reviewed the additional information and contacted the Department on 11/01/99.  EPA maintained that there were not sufficient project-specific justifications to reject SCR as BACT for NOx emissions.  The Department reaffirmed its position that SCR was inappropriate for this project due to the site-specific factors presented.  The Department also indicated that this permit must be issued before a scheduled meeting on 11/05/99 to discuss SCR versus DLN projects.  EPA Region 4 stated that they might provide an additional statement concerning this project after the 11/05/99 meeting.

The permit project engineer and reviewing Professional Engineer is Jeff Koerner.  Additional details of this analysis may be obtained by contacting Jeff at 850/414-7268 or the address listed below.  The New Source Review Section recommends the above BACT determinations for this project.

__________________________________

Jeffery F. Koerner, P.E.

Bureau of Air Regulation, New Source Review Section

Department of Environmental Protection

Mail Station #5505

2600 Blair Stone Road

Tallahassee, Florida  32399-2400

Recommended By:

__________________________________

C. H. Fancy, P.E., Chief

Bureau of Air Regulation

Date:  _______________
Approved By:

__________________________________

Howard L. Rhodes, Director

Division of Air Resources Management

Date:  _______________
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