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1.  General Project INFORMATION

Processing Schedule

04/23/03:
Received application for an air construction permit.
Facility Description and Location

Florida Gas Transmission Company operates the existing facility as a compressor station for the natural gas pipeline serving Florida.  Compressor Station 12 is located north of Munson on Highway 191, approximately 5 miles north of Highway 4 in Santa Rosa County, Florida.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  Upon completion of the proposed project, the compressor station will consist of five 2000 bhp reciprocating compressor engines, one 4100 bhp reciprocating compressor engine, one 15,000 bhp gas turbine compressor engine, one 15,700 bhp gas turbine compressor engine, and miscellaneous support equipment.

Standard Industrial Classification Code (SIC)
SIC No. 4922 – Natural Gas Transmission

Regulatory Categories

Title III:  The facility is a major source of hazardous air pollutants (HAP).

Title IV:  The facility does not operate units subject to the acid rain provisions of the Clean Air Act.

Title V:  The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
PSD:  The facility is a PSD major source of air pollution in accordance with Rule 62-212.400, F.A.C.
NSPS:  The facility operates units subject to the federal New Source Performance Standards (40 CFR 60).

Project Description

Florida Gas Transmission Company proposes to replace the existing Solar Mars 90 T-13000S gas turbine compressor engine (Engine 1207) rated at 13,000 bhp (ISO) with an upgraded Solar Mars 100 T-15000S gas turbine compressor engine rated at 15,000 bhp (ISO).  In addition, existing reciprocating compressor engines 1204 and 1205 will be modified to include jet cell pre-combustor technology.  The previous turbocharger modifications made to these units to reduce NOx emissions will remain in place.  The applicant believes that the new jet cells will smooth operation and allow a return to the engine maintenance levels that existed before the turbocharger modifications.  The jet cell vendor, Cooper Energy Services, also claims that the pre-combustors will reduce fuel consumption and emission rates.  However, the applicant was unable to obtain information to support these claims.  The project includes no request to change the permitted emissions standards for Engines 1204 and 1205.  The Bureau of Air Regulation processed this application due to a previous agreement with Florida Gas Transmission Company to provide a centralized review for the Phase V and VI projects intended to increase the availability and reliability of natural gas from the existing pipeline system.
2.  Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.

	Chapter
	Description

	62-4
	Permitting Requirements

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

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

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

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

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


Federal Regulations

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

	Title 40, CFR
	Description

	Part 60
	Subpart A - General Provisions for NSPS Sources

NSPS Subpart GG - Stationary Gas Turbines

Applicable Appendices


General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD applicability review is required for major facilities located in areas that are currently in attainment with the National Ambient Air Quality Standard (NAAQS) or areas designated as unclassifiable for a given pollutant.  A facility is considered “major” with respect to PSD if it emits or has the potential to emit:

≥  250 tons per year of any regulated pollutant, or

≥  100 tons per year of any regulated pollutant and belonging to one of 28 PSD Major Facility Categories, or

≥  5 tons per year of lead.

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

The proposed project is located in Santa Rosa County, Florida, an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  As previously indicated, Station 12 is an existing PSD major facility and therefore, a PSD applicability review is required.  The following section provides a detailed evaluation of the proposed project.

3.  Project Review

Brief Discussion of Emissions – Natural Gas-Fired Reciprocating Engines
The following excerpts on natural gas-fired reciprocating engines are from of EPA’s AP-42 emission factor document (July 2000).

“The primary criteria pollutants from natural gas-fired reciprocating engines are oxides of nitrogen (NOx), carbon monoxide (CO), and volatile organic compounds (VOC).  The formation of nitrogen oxides is exponentially related to combustion temperature in the engine cylinder.  The other pollutants, CO and VOC species, are primarily the result of incomplete combustion.  Particulate matter (PM) emissions include trace amounts of metals, non-combustible inorganic material, and condensable, semi-volatile organics which result from volatized lubricating oil, engine wear, or from products of incomplete combustion. Sulfur oxides are very low since sulfur compounds are removed from natural gas at processing plants.  However, trace amounts of sulfur containing odorant are added to natural gas at city gates prior to distribution for the purpose of leak detection.

It should be emphasized that the actual emissions may vary considerably from the published emission factors due to variations in the engine operating conditions.  This variation is due to engines operating at different conditions, including air-to-fuel ratio, ignition timing, torque, speed, ambient temperature, humidity, and other factors.  It is not unusual to test emissions from two identical engines in the same plant, operated by the same personnel, using the same fuel, and have the test results show significantly different emissions.  This variability in the test data is evidenced in the high relative standard deviation reported in the data set.”

“Lean-burn engines may operate up to the lean flame extinction limit, with exhaust oxygen levels of 12 percent or greater.  The air to fuel ratios of lean-burn engines range from 20:1 to 50:1 and are typically higher than 24:1. The exhaust excess oxygen levels of lean-burn engines are typically around 8 percent, ranging from 4 to 17 percent.  Some lean-burn engines are characterized as clean-burn engines.  The term “clean-burn” technology is a registered trademark of Cooper Energy Systems and refers to engines designed to reduce NOx by operating at high air-to-fuel ratios.  Engines operating at high air-to-fuel ratios (greater than 30:1) may require combustion modification to promote stable combustion with the high excess air.  These modifications may include a turbo charger or a pre-combustion chamber (PCC). A turbo charger is used to force more air into the combustion chamber, and a PCC is used to ignite a fuel-rich mixture that propagates into the main cylinder and ignites the very lean combustion charge.  Lean-burn engines typically have lower oxides of nitrogen (NOx) emissions than rich-burn engines.”
Engines 1204 and 1205 are 4-cycle lean burn reciprocating internal combustion engines that exclusively fire natural gas, which contains little or no ash, sulfur, or other contaminants.  This will minimize emissions of particulate matter and sulfur dioxide.  These engines employ catalytic converters to reduce emissions of carbon monoxide and volatile organic compounds.  The turbochargers and control systems have been modified to reduce NOx emissions.  Jet cell pre-combustors will be installed as part of this project to smooth operation and allow a return to previous maintenance levels.  The jet cells may also reduce emissions.

Brief Discussion of Emissions – Gas Turbines
The following excerpts on gas turbines are from Section 3.1 of EPA’s AP-42 emission factor document.
“The primary pollutants from gas turbine engines are nitrogen oxides (NOx), carbon monoxide (CO), and to a lesser extent, volatile organic compounds (VOC).  Particulate matter (PM) is also a primary pollutant for gas turbines using liquid fuels.  Nitrogen oxide formation is strongly dependent on the high temperatures developed in the combustor.  Carbon monoxide, VOC, hazardous air pollutants (HAP), and PM are primarily the result of incomplete combustion.  Trace to low amounts of HAP and sulfur dioxide (SO2) are emitted from gas turbines.  Ash and metallic additives in the fuel may also contribute to PM in the exhaust.  Oxides of sulfur (SOx) will only appear in a significant quantity if heavy oils are fired in the turbine. Emissions of sulfur compounds, mainly SO2, are directly related to the sulfur content of the fuel.”

“Since thermal NOx is a function of both temperature (exponentially) and time (linearly), the basis of dry controls are to either lower the combustor temperature using lean mixtures of air and/or fuel staging, or decrease the residence time of the combustor.  A combination of methods may be used to reduce NOx emissions such as lean combustion and staged combustion (two stage lean/lean combustion or two stage rich/lean combustion).”

“Two stage rich/lean combustors are essentially air-staged, premixed combustors in which the primary zone is operated fuel rich and the secondary zone is operated fuel lean.  The rich mixture produces lower temperatures (compared to stoichiometric) and higher concentrations of CO and H2, because of incomplete combustion.  The rich mixture also decreases the amount of oxygen available for NOx generation.  Before entering the secondary zone, the exhaust of the primary zone is quenched (to extinguish the flame) by large amounts of air and a lean mixture is created.  The lean mixture is pre-ignited and the combustion completed in the secondary zone.  NOx formation in the second stage is minimized through combustion in a fuel lean, lower temperature environment.  Staged combustion is identified through a variety of names, including Dry-Low NOx (DLN), Dry-Low Emissions (DLE), or SoLoNOx.”

Engine 1207 will employ the SoLoNOxTM system and Engine 1208 will also incorporate lean premix combustion technology to reduce nitrogen oxide emissions.  Both engines will exclusively fire natural gas, which contains little or no ash, sulfur, or other contaminants.  This will minimize emissions of particulate matter and sulfur dioxide.  Emissions of carbon monoxide and volatile organic compounds will also be minimized by the efficient combustion of natural gas, which is almost completely combusted at the high operating temperatures in the gas turbine.

Permitting History
The existing facility operates as a compressor station in Santa Rosa County as part of Florida Gas Transmission Company’s natural gas pipeline system.  It currently consists of the following emissions units:
· Engines 1201-1203 consisting of three 2000 bhp reciprocating internal combustion engines installed in 1958 (preceded Florida’s air construction permit program requirements);
· Engines 1204 and 1205 consisting of one 2000 bhp reciprocating internal combustion engines installed in 1966 and 1968 (initially preceded Florida’s air construction permit program requirements; modified in 2001 to obtain CO and NOx emissions decreases);
· Engine 1206 consisting of one 4100 bhp reciprocating internal combustion engine installed in 1991 subject to PSD preconstruction review (Permit No. PSD-FL-156);
· Existing Engine 1207 consisting of one gas turbine de-rated to 10,350 bhp (ISO) originally installed in January 2001 and later up-rated to 13,000 bhp (ISO) in 2001 (netted out of PSD with project that also included Engines 1204, 1205, and 1208);
· Engine 1208 consisting of one 15,700 bhp (ISO) gas turbine compressor engine installed in 2001 (netted out of PSD with project that also included Engines 1204, 1205, and 1208); and
· Miscellaneous unregulated emissions units.
The permit and review for this project only affects Engines 1204, 1205, 1207, and 1208.
Applicant’s PSD Applicability Review
The applicant notes that NOx appears to be the critical pollutant for PSD preconstruction review.  The following table summarizes the applicant’s PSD applicability analysis.
Table 3A.  PSD Applicability Summary - Applicant

	Date
	Engine / Change
	Project Description
	Project PTE

Tons/Year
	2-Year Actuals

Tons/Year
	Creditable

Increase (+) or

Decrease (-)

	01/01/01
	1207 / Phase IV
	New gas turbine
	38.6
	0.0
	+38.6

	01/01/01
	GEN03
	New emergency generator
	0.7
	0.0
	+0.7

	12/01/01
	1204 / Phase V
	Modified turbocharger
	104.3
	130.9
	-26.6

	12/01/01
	1205 / Phase V
	Modified turbocharger
	104.3
	152.2
	-47.9

	12/01/01
	1207 / Phase V*
	Up-rated gas turbine
	6.1
	0.0
	+6.1

	12/01/01
	1208 / Phase V
	New gas turbine
	61.8
	0.0
	+61.8

	10/15/03
	1207 / Phase VI**
	Up-rated gas turbine
	4.7
	0.0
	+4.6

	    Total Net Increase for proposed Project:  +37.3


*
-
Additional potential emissions are due to the upgrade for Phase V.
**
-
Additional potential emissions are due to the upgrade for Phase VI.
The applicant’s analysis evaluates only the additional potential NOx emissions that will occur due to the project.
Department’s PSD Applicability Review

The changes requested affect emissions units that were part of a previous netting project.  The Department believes that two years of normal operations have not yet occurred for the affected units.  Therefore, the Department will revisit the previous netting exercise in light of the new proposals.  The following summarizes the key points of this review:

· The review period begins January 1, 2001 with the addition of Engine 1207, which will be reviewed as a 15,000 bhp gas turbine compressor engine with future potential emissions, but no past actual emissions.

· Engines 1204 and 1205 will include turbocharger modifications, jet cell pre-combustors, and catalytic converters.  These units will have 2-year average past actual emissions (1999-2000) and new future potential emissions.

· Engine 1208 will be reviewed as a 15,700 bhp gas turbine compressor engine with future potential emissions, but no past actual emissions.
The Department believes this scenario is conservative and will review the full amount of actual and potential emissions added to the facility.  The netting analysis is summarized in Attachment A of this report.  As shown in the attachment, the combined projects remain minor with respect to PSD preconstruction review.  Although the net increase of CO emissions (99 tons/year) is very close to the PSD significant emission rate of 100 tons/year, emission testing shows that actual emissions are only a fraction of the permitted allowable emissions (actual emission rates ranged from only 2% to 13% of the emission limits).  Therefore, the Department will not require more rigorous monitoring.
Federal NSPS Requirements
The gas turbine is subject to the New Source Performance Standards of Subpart GG in 40 CFR 60, adopted by reference in Rule 62-204.800, F.A.C.  This regulation establishes standards for emissions of NOx and SO2 as well as testing and monitoring requirements.  In general, the emissions standards are:

· NOx emissions for Engine 1207 ( 202 ppmvd corrected to 15% oxygen;

· NOx emissions for Engine 1208 ( 196 ppmvd corrected to 15% oxygen; and

· SO2 emissions from Engines 1207 and 1208 limited to the firing of fuels containing no more than 0.8% sulfur by weight (150 ppmv).
The manufacturers’ guaranteed NOx emission rates for these engines are 25 ppmvd @ 15% oxygen, which readily comply with the NOx standard in Subpart GG.  Natural gas typically contains almost negligible quantities of sulfur (< 1 grain per 100 scf).  The Federal Energy Regulatory Commission (FERC) currently limits the maximum sulfur content of natural gas to 10 grains per 100 scf (~ 4 ppmv).  Therefore, the exclusive firing of natural gas also readily complies with the SO2 standard in Subpart GG.

Federal NESHAP Requirements

The potential emissions of hazardous air pollutants (HAP) from the project do not trigger a case-by-case determination of the Maximum Achievable Control Technology (MACT).  The applicant identifies no units subject to Subpart HHH in 40 CFR 63.  Eventually, the compressor engines will become subject to Subpart YYYY in 40 CFR 63.  The applicant states that a Part I MACT Hammer application has been submitted.  The final regulation has not yet been promulgated.
Draft Emissions Standards

The draft permit will include the previous emission standards for Engines 1204, 1205, and 1208 as specified in Air Permit No. 1130037-003-AC.  The draft permit will authorize the replacement of Engine 1207 by removing the existing Solar Mars 90 T-13000S gas turbine rated at 13,000 bhp (ISO) and installing an upgraded Solar Mars 100 T-15000S gas turbine rated at 15,000 bhp (ISO).  The replacement will result in slight increases of the hourly and annual potential emissions due to a small increase (~ 10%) in the maximum permitted heat input rate for the engine from 113 to 125 MMBtu per hour.  The following table summarizes the revised emissions standards for the upgraded Engine 1207.
Table 3B.  Draft Emissions Standards for Engine 1207

	Pollutant
	Standards
	Equivalent

Maximum Emissions f
	Rule Basis g

	
	
	lb/hour
	TPY
	

	CO a
	50.0 ppmvd @ 15% O2
	13.71
	60.1
	Avoid Rule 62-212.400, F.A.C.

	NOx b
	25.0 ppmvd @ 15% O2
	11.26
	49.3
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.332

	SO2 c
	10.0 grains of sulfur per 100 SCF of gas
	3.42
	15.0
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.333

	Opacity d
	10% opacity, 6-minute average
	Not Applicable
	

	PM e
	Efficient combustion of natural gas
	0.82
	3.6
	Rule 62-4.070(3), F.A.C.

	VOC e
	Efficient combustion of natural gas
	0.39
	1.7
	Rule 62-4.070(3), F.A.C.


a. The CO standards are based on the average of three test runs as determined by EPA Method 10.

b. The NOx standards are based on the average of three test runs as determined EPA Method 20.

c. The fuel sulfur specification is based on the maximum limit specified by Federal Energy Regulatory Commission (FERC) and effectively limits the potential SO2 emissions.  Expected fuel sulfur levels are less than 1 grain per 100 SCF of natural gas from the pipeline.

d. The opacity standard is based on a 6-minute average, as determined by EPA Method 9.

e. For both PM and VOC, the efficient combustion of clean fuels is indicated by compliance with the opacity and CO standards.  Equivalent maximum PM emissions are based on a factor of 0.0066 lb/MMBtu heat input from AP-42 Table 3.1-2a.  Equivalent maximum VOC emissions are based on a total hydrocarbon factor of 25.0 ppmvd @ 15% oxygen from the vendor and the conservative assumption that only 10% of the hydrocarbons are regulated VOC (non-methane, non-ethane).  No testing is required.

f. Equivalent maximum emissions are based on a compressor inlet air temperature of 59° F, 8760 hours of operation per year, and the emission standards (CO, NOx, and SO2) or the maximum expected emission rates (PM and VOC).
g. Compliance with the emissions standards of this permit ensures that the project remains minor with respect to PSD.
Draft Compliance Methods
The draft permit will include the previous methods of compliance for Engines 1204, 1205, and 1208 as specified in Air Permit No. 1130037-003-AC.  Engine 1207 shall be shall be tested initially and annually for emissions of CO, NOx, and visible emissions.  Testing for CO and NOx emissions shall be conducted concurrently.  SO2 emissions shall be calculated and reported based on an analysis of the natural gas fuel sulfur content.  The draft permit includes a custom fuel-monitoring schedule for fuel sulfur that meets the general requirements of EPA’s most recent guidance regarding compliance with the NSPS Subpart GG provisions.  The frequency of monitoring shall begin at twice per week and may eventually be reduced to twice per year based on satisfactory results.

4.
Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the specific conditions of the draft permit.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

