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1.
General Project INFORMATION

1.1
Applicant Name and Address
Florida Gas Transmission Company

1400 Smith Street

Houston, TX  77002

Authorized Representative:
Mr. Richard Craig, V.P. of Southeastern Operations

1.2
Processing Schedule
10/31/02:
Received the application for a minor source air pollution construction permit.

11/18/02:
Received request to revise particulate emission rates for Unit 1805; complete.

1.3
Facility Description and Location
The existing Station No. 18 consists of five gas-fired reciprocating internal combustion engines.  Three 2000 bhp engines were installed in 1962.  A fourth 2000 bhp engine was added in 1968.  Finally, a 2700 bhp engine was installed in 1991 subject to PSD review (Phase II).  The existing facility is located at 7990 Steer Lake Road in Orlando, Florida.  This is an area that is currently designated as attainment (or unclassifiable) for each pollutant subject to an Ambient Air Quality Standard.

1.4
Standard Industrial Classification Code (SIC)
SIC No. 4922 – Natural Gas Transmission

1.5
Regulatory Categories
Title III:  The facility is a major source of hazardous air pollutants (HAP).

Title IV:  The facility has no 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 213, F.A.C.

PSD:  The facility is a PSD-major source of air pollution with respect to Rule 62-212.400, F.A.C.

NSPS:  The facility operates units subject to the New Source Performance Standards in 40 CFR 60.

1.6
Project Description

The applicant proposes to construct a new 7200 bhp Cooper-Rolls Model No. 507-KC7 DLE gas turbine at the existing Station No. 18.  The new gas turbine will function as a compressor engine to maintain flow rates and pressure for the natural gas pipeline.  The proposed project is part of Florida Gas Transmission Company’s Phase VI projects intended to increase the natural gas pipeline capacity and availability.  The applicant also requests a revision of the particulate emission standards for Emissions Unit 005 (Compressor Engine No. 1805), which was established in Air Permit No. PSD-FL-163.  This will be discussed as a separate issue at the end of this report.  The Bureau of Air Regulation processed this application because Florida Gas Transmission requested that all Phase VI projects be reviewed in Tallahassee for purposes of consistency.
2.
Applicable Regulations

2.1
State Regulations

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

	Chapter
	Description

	62-4
	Permitting Requirements

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

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


2.2
Federal Regulations

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

	Title 40, CFR
	Description

	Part 60
	Subpart A - General Provisions for NSPS Sources

NSPS Subpart GG - Stationary Gas Turbines

Applicable Appendices


3.
Emissions Standards

3.1 Brief Discussion of Emissions

The following excerpts on stationary gas turbines are from Section 3.1 of EPA’s AP-42 emission factor reference 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.”

The gas turbine proposed for the project will fire natural gas as the exclusive fuel, which will minimize emissions of particulate matter and sulfur dioxide.  The design of the proposed unit includes lean premix combustion technology with automated control to reduce emissions of nitrogen oxides.  Emissions of carbon monoxide and volatile organic compounds will be minimized by the efficient combustion of natural gas, which is almost completely combusted at the high operating temperatures in the gas turbine.

3.2 NSPS Subpart GG Standards
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 ( 190 ppmvd, and

· SO2 emissions are limited by firing only fuels containing ( 0.8 percent sulfur by weight.

The manufacturer’s guaranteed NOx emission rate is 25 ppmvd, which readily complies with the NSPS NOx standard.  Natural gas typically contains almost negligible quantities of sulfur (< 1 grains per 100 scf).  The Federal Energy Regulatory Commission (FERC) currently limits the maximum sulfur content of natural gas to 10 grains per 100 scf, which also readily complies with the NSPS standard for SO2 emissions.  The draft permit establishes emissions standards for several pollutants that reflect efficient operation and ensure that the proposed project remains minor with respect to PSD.

3.3 Draft Emissions Standards

Based on the applicant’s request, the Department will establish the following emissions standards.

EU-006:  New Gas Turbine Compressor Engine No. 1806

	Pollutant
	Standards
	Equivalent

Maximum Emissions f
	Rule Basis g

	
	
	lb/hour
	TPY
	

	CO a
	50.0 ppmvd @ 15% O2
	6.9
	30.22
	Avoid Rule 62-212.400, F.A.C.

	NOx b
	25.0 ppmvd @ 15% O2
	5.7
	24.97
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.332

	SO2 c
	10.0 grains of sulfur per 100 SCF of gas
	1.7
	7.45
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.333

	Opacity d
	10% opacity, 6-minute average
	Not Applicable
	Rule 62-4.070(3), F.A.C.

	PM e
	Good combustion practices
	0.4
	1.75
	Rule 62-4.070(3), F.A.C.

	VOC e
	Good combustion practices
	0.2
	0.88
	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 natural gas is indicated by compliance with 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 1.58 lb/eng-hr from the vendor and the conservative assumption that 10% the hydrocarbons are regulated (non-methane) VOC.  No testing is required.

f. Equivalent maximum emissions are based on the maximum expected emissions, permitted capacity, a compressor inlet air temperature of 59° F, and 8760 hours of operation per year.
g. The emissions standards of this permit ensure that the project remains a minor source of air pollution with respect to PSD.
3.4
Compliance Methods
a. Initial Tests:  The gas turbine shall be tested to demonstrate initial compliance with the emission standards for CO, NOx, and visible emissions.  The initial tests shall be conducted within 60 days after achieving permitted capacity, but not later than 180 days after initial operation of the gas turbine.  The CO performance tests shall be conducted concurrently with the NOx performance tests at peak load.  SO2 emissions shall be calculated and reported based on fuel flow and vendor analysis of fuel sulfur content.  [Rule 62-297.310(7)(a)1, F.A.C.; 40 CFR 60.8 and 60.335]

b. Annual Tests:  During each federal fiscal year (October 1 - September 30), the gas turbine shall be tested to demonstrate compliance with CO, NOx, and visible emissions standards.  CO and NOx emissions shall be tested concurrently at permitted capacity.  SO2 emissions shall be calculated and reported based on fuel flow and vendor analysis of fuel sulfur content.  In addition to the test results, each report shall include a general description of the maintenance activities and operation of this facility since the last test.  [Rule 62-297.310(7)(a)4, F.A.C.]

c. Custom Fuel Monitoring:  The draft permit approves 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.  Monitoring frequency shall begin at twice per week, but may eventually be reduced to twice per year based on satisfactory results.

4.
Revision of Particulate Matter Standard for Unit 1805

The applicant also requests a revision of the particulate emission standards for Emissions Unit 005 (Compressor Engine No. 1805), which was established in Air Permit No. PSD-FL-163 issued on May 8, 1991.  A review of this permit shows that the original project was subject to PSD preconstruction review only for NOx emissions.  However, Condition No. 1 limits particulate matter emissions (PM/PM10) to 0.08 lb/hour and 0.4 tons/year.  These limits were based on a general AP-42 emission factor in Section 1.4 for external natural gas combustion of 5 lb/MMscf of gas, which is equivalent to approximately 0.005 lb/MMBtu heat input.  On September 19, 1993, Permit No. PSD-FL-163 was amended to reduce the emissions factor to 3.95 lb/MMscf and increase the heat input rate from 16.80 to 21.26 MMBtu per hour.  Hourly and annual particulate matter emissions remained the same.

Although these factors may have been the best available estimate at that time, AP-42 now includes Section 3.2, which was specifically developed for natural gas-fired reciprocating internal combustion engines.  According to the most recent version of AP-42, the total PM emission factor (filterable plus condensable) for a 2-cycle, lean burn engine is 0.04831 lb/MMBtu heat input (Table 3.2-1).  Even though the new factor is about ten times higher than the previous factor, the potential particulate matter emissions (4.5 tons per year) remain well below the PSD significant emission rates of 25/15 tons per year for PM/PM10.

The PSD permit does not require any initial tests or periodic tests to confirm the emission rates.  Apparently, compliance was determined solely by the AP-42 emission factor.  It is noted that a change in the accepted emission factor does not represent an increase in actual emissions, but rather recognizes that past emissions may have been higher than expected and reported.  The Department approves the request and will replace the particulate matter emissions standards with the following text, “Particulate matter emissions are minimized by good combustion design with the firing of natural gas as the exclusive fuel.”

5.
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.

