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1.  Facility/Project INFORMATION

The Reedy Creek Improvement District (RCID) is part of the Walt Disney World Resort Complex (WDW), which was first opened to the public on October 1, 1971 (SIC No. 7996).  The WDW facility is located in central Florida approximately 15 miles southwest of the city of Orlando and covers areas in Orange and Osceola Counties.  The RCID is located at 1375 Buena Vista Drive in Lake Buena Vista, Florida.  The UTM coordinates are Zone 17, 449.70 km East, and 3138.00 km North.  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).

The facility is a complex of hotels, theme parks, support facilities and a utility.  Sources of air pollutant emissions includes:  a combined cycle gas turbine system, several diesel electric generators, a collection of small boilers and hot water heaters, a dry cleaning operation, and an animal crematory.  Currently, the facility operates under Title V Air Operation Permit No. 0950111-024-AV, which was recently revised on February 2, 2005. 
Regulatory Categories

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

Title IV:  The facility operates 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 in accordance with Rule 62-212.400, F.A.C.

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

NESHAP:  The facility operates units subject to the National Emissions Standards for Hazardous Air Pollutants in 40 CFR 63.

Processing Schedule

02/03/05:
Department received an application for a minor source air pollution construction permit.

02/22/05:
Department requested additional information.

03/29/05:
Department received additional information; application complete.

Project Description

Reedy Creek Energy Services, Inc. (RCES) operates an electrical generation and distribution system on behalf of the Reedy Creek Improvement District.  This includes Emissions Unit 088, which is a combined cycle gas turbine system consisting of the following equipment:  a General Electric LM 5000 gas turbine (~ 29 MW, shaft power), a gas-fired heat recovery steam generating (HRSG) unit with a maximum heat input rate of 198 MMBtu per hour, a steam turbine electrical generator (8.5 MW), and a NOx continuous emissions monitoring system.  This unit fires natural gas as the primary fuel, but up to 336 hours per year of distillate fuel oil (≤ 0.4% sulfur by weight) may be fired as a backup fuel.  Water injection is used to reduce NOx emissions when firing either natural gas or distillate oil.  The unit is equipped with an oxidation catalyst to reduce CO and VOC emissions.  The HRSG duct burner is fired exclusively with natural gas.

RCES proposes to replace the existing gas turbine with a General Electric LM 6000PC SPRINTTM gas turbine rated at nominal 50 MW.  The new gas turbine will include General Electric’s SPRINTTM spray inter-cooling technology.  No changes will be made to the existing HRSG, steam turbine electrical generator, or inlet air chilling system.  The duct burner is no longer needed during combined cycle operation and will not operate when the new gas turbine in operation.  The current NOx/CO2 dilution in-stack CEMS will be replaced with a NOx/O2 extractive CEMS.  Construction is planned to begin on August 1, 2005.  Initial operation is expected to occur no later than December 15, 2005.  The new unit will be subject to the following specific regulations for gas turbines:

· NSPS Subpart GG in 40 CFR 60 – New Source Performance Standards for Stationary Source Gas Turbines

· NESHAP Subpart YYYY in 40 CFR 63 - National Emissions Standards for Hazardous Air Pollutants for Stationary Combustion Turbines

The applicant entered into a binding contractual obligation for the gas turbine on October 29, 2004 with cancellation costs exceeding $900,000.  The new gas turbine is considered an existing unit with regard to NSPS Subpart KKKK for stationary gas turbines, which was proposed on February 18, 2005.
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 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
	Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms

	62-212
	Preconstruction Review, PSD Review and BACT, and Non-attainment Area Review and LAER

	62-213
	Title V Air 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
	Description

	Part 60
	Subpart A - General Provisions for NSPS Sources

NSPS Subpart GG – Stationary Gas Turbines
Applicable Appendices

	Part 63
	Subpart A - General Provisions for NESHAP Sources

NESHAP Subpart YYYY – Stationary Gas Turbines
Applicable Appendices

	Part 72
	Permits Regulation, Acid Rain Program

	Part 75
	Continuous Emissions Monitoring, Acid Rain Program

	Part 77
	Excess Emissions, Acid Rain Program


Acid rain program requirements will be incorporated as part of the Title V operating permit for this facility.
General PSD Applicability

The Department regulates major air pollution facilities in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as defined in Rule 62-212.400, F.A.C.  A PSD preconstruction review is required in all areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” with respect to PSD if it emits or has the potential to emit:

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

· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories (Table 62-212.400-1, F.A.C.), or

· 5 tons per year of lead.

For new projects at PSD-major facilities, each PSD-regulated pollutant is reviewed for applicability based on emissions thresholds known as the Significant Emission Rates listed in Table 62-212.400-2, F.A.C.  Pollutant emissions from a 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.
PSD Applicability for Project

Reedy Creek Improvement District (RCID) is part of an existing PSD-major facility in accordance with Rule 62-212.400, F.A.C.  It is located approximately 15 miles southwest of the city of Orlando in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to State and National Ambient Air Quality Standards (AAQS).  Therefore, all new projects must be reviewed for the applicability of PSD preconstruction review.

Before December of 2005, the existing LM 5000 gas turbine will be removed from service.  This will generate emissions decreases that may be used in a PSD netting analysis.  Emissions increases include three emergency diesel generators installed in November of 2002 and the new LM 6000 gas turbine that is expected to begin operation in December of 2005.  The gas turbine will emit:  carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), volatile organic compounds (VOC), lead (Pb), and sulfuric acid mist (SAM).  The following table summarizes the applicant’s PSD netting analysis for these pollutants as revised by the additional information provided on March 29, 2005.
	Pollutant
	Annual Emissions – Tons Per Year
	Subject

To PSD?

	
	Existing

LM 5000
	Diesel Generators
	New

LM 6000PC
	Net Change
	PSD Significant

Emission Rate
	

	CO a
	- 6.3
	+ 0.14
	+ 55.2
	+ 49.0
	100
	No

	NOx
	- 166.6
	+ 1.77
	+ 195.7
	+ 30.9
	40
	No

	Pb
	- 0.00003
	+ 0.00
	+ 0.0025
	+ 0.003
	0.600
	No

	PM/PM10 a
	- 2.60
	+ 0.06
	+ 15.7
	+ 13.2
	25/15
	No

	SAM
	- 0.074
	+ 0.02
	+ 2.8
	+ 2.8
	7
	No

	SO2
	- 0.60
	+ 0.18
	+ 22.8
	+ 22.4
	40
	No

	VOC
	Neg.
	+ 0.42
	+ 6.1
	+ 6.5
	40
	No


Notes:

a. For the existing LM 5000 gas turbine, emissions of CO, PM/PM10, and VOC are based on the data reported to the Department in the Annual Operating Reports.  NOx and SO2 emissions are based on data submitted to the EPA Acid Rain database.
b. For the diesel generators, emissions are based on data reported to the Department in the Annual Operating Reports.
c. SAM Emissions of sulfuric acid mist (SAM) are based on the assumption that 8% of the fuel sulfur is converted to SO3 and that 100% of the SO3 is converted to H2SO4.

d. Lead emissions are based on an emission factor of 1.4 x 10-5 lb/MMBtu for oil firing (AP-42, 2000) and negligible lead emissions from firing natural gas.

e. For the new LM 6000PC gas turbine, emissions are based on worst-case emissions considering fuel, load, ambient temperature, chiller operation, and SPRINTTM operation.  Emissions during startups and shutdowns were also included in the annual emissions estimates.

Based on the above PSD netting analysis, the gas turbine replacement project will not result in any PSD-significant emissions increase.  Therefore, the project is not subject to PSD preconstruction review.
3.  Gas Turbine Information
The following discussion is taken from a technical bulletin [GER-3695E; Oct. 2000] by GE Power Systems called, “GE Aeroderivative Gas Turbines – Design and Operating Features” by G.H. Badeer.
The LM 6000 gas turbine consists of:  a five-stage low-pressure compressor (LPC); a 14-stage high pressure compressor (HPC) which includes six variable-geometry stages); an annular combustor with 30 individually replaceable fuel nozzles; a two-stage, air-cooled high-pressure turbine (HPT); and a five-stage low pressure turbine (LPT).  The overall compression ratio for the LM 6000 gas turbine is 29:1.  It is designed for a thermal efficiency of 42%.  Unlike most aeroderivative gas turbines, the LM6000 does not have an aerodynamically coupled power turbine.  It is a dual-rotor, “direct drive” gas turbine derived from the CF6-80C2, high-bypass, turbofan aircraft engine.  The following figure shows the LM 6000 gas turbine.

[image: image2.png]Figure 13. LMB00O Sprint™ gas turbine




The LM 6000 maintains an extraordinarily high degree of commonality with its parent aircraft engine.  This is unlike the conventional aeroderivative approach which maintains commonality in the gas generator only, and adds a unique power turbine.  By maintaining high commonality, the LM 6000 offers reduced parts cost and demonstrated reliability.  This concept is shown in the following figure.  
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Figure 10. LM600O concept





Unlike most gas turbines, the LM 6000 is primarily controlled by the compressor discharge temperature (T3) in lieu of the turbine inlet temperature.  Some of the compressor discharge air is then used to cool HPT components.  SPRINT™ (spray inter-cooling) reduces compressor discharge temperature, thereby allowing advancement of the throttle to significantly enhance power by 12% at ISO, and greater than 30% at 90°F ambient temperatures.  The LM 6000 Sprint™ system is composed of atomized water injection at both LPC and HPC inlet plenums.  This is accomplished by using a high-pressure compressor, eighth-stage bleed air to feed two air manifolds, water-injection manifolds, and sets of spray nozzles, where the water droplets are sufficiently atomized before injection at both LPC and HPC inlet plenums.  The following figures show the flow cross section of the Sprint™ system and the power boosting capabilities.
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Figure 11. LMB000 Sprint™ flow cross section
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Figure 12. LMBO00O Sprint™ gas turbine performance enhancement




General Electric indicates that dry uncontrolled NOx emissions approach 205 ppmvd @ 15% oxygen when firing natural gas and 403 ppmvd @ 15% oxygen when firing distillate oil.  Water injection on the LM 6000PC Sprint™ gas turbine will reduce NOx emissions to 25 ppmvd @ 15% oxygen when firing natural gas and 42 ppmvd @ 15% oxygen when firing distillate oil.  Typical water injection rates range from 0.6 to 1.2 pounds of water per pound of fuel.

4.  Project Review

Requested Permit Conditions

The applicant specifically requested consideration of the following requirements:

1. Permitted Capacity:  The maximum heat input rate to the gas turbine is 480 MMBtu per hour based on a compressor inlet temperature of 30° F, the higher heating value of the fuel, and 100% load.
Basis for Request:  The request is supported by data provided by General Electric.
2. Fuel Oil:  Distillate (or a superior) fuel oil containing no more than 0.1% sulfur by weight may be fired as a restricted alternate fuel for up to 475 hours during any consecutive 12 months.
Basis for Request:  In general, distillate oil containing 0.05% sulfur by weight or less will be fired.  However, the specification of “0.1% sulfur by weight” will allow flexibility in fuel oil selection.
Department Comment:  The request is acceptable.  The current fuel specification is “0.4%” sulfur by weight.  The project does is not subject to PSD preconstruction review for sulfur dioxide or sulfuric acid mist.
3. Emissions Standards:  The applicant requests the following emissions standards for the LM 6000PC gas turbine:
Carbon Monoxide (CO)

CO (gas) ≤ 12.6 lb/hour (31.5 ppmvd @ 15% oxygen) with compliance by EPA Method 10

CO (oil) ≤ 2.4 lb/hour (2.3 ppmvd @ 15% oxygen) with compliance by EPA Method 10

The applicant will install a CO process monitor to provide additional information for evaluating the effectiveness of the oxidation catalyst.

Department Comment:  The Department notes that the CO level of “31.5 ppmvd @ 15% oxygen” for gas firing represents operation at only 25% load and a compressor inlet temperature of 30° F.  When operating at loads greater than 40%, controlled CO emissions are expected to be 7.8 ppmvd @ 15% oxygen or less.  Because the conversion efficiency can be less when uncontrolled emissions are low, the Department will accept the mass emission rate standard based on control by the oxidation catalyst.
Nitrogen Oxides (NOx)

NOx (gas) ≤ 25 ppmvd @ 15% oxygen (43.0 lb/hour) with compliance by EPA Method 7E or 20

NOx (oil) ≤ 42 ppmvd @ 15% oxygen (74.0 lb/hour) with compliance by EPA Method 7E or 20

Department Comment:  NOx emissions will be controlled to the requested levels using water injection.  The ISO heat rate for the LM 6000 gas turbine is 8743 Btu/kW-hr for natural gas and 8833 Btu/kW-hr for distillate oil.  The NSPS Subpart GG limits are 117.1 ppmvd @ 15% oxygen for natural gas and 115.9 ppmvd @ 15% oxygen for distillate oil.  Compliance will be demonstrated by CEMS data based on a 4-hour rolling average.
Particulate Matte (PM/PM10)

No limits are specifically requested for PM/PM10 emissions.  The gas turbine will fire natural gas and restricted amounts of distillate oil.  Particulate matter emissions are expected to be very low based on vendor data.  The following opacity standards are requested.
Opacity (gas) ≤ 5%, 6-minute average as determined by EPA Method 9
Opacity (oil) ≤ 10%, 6-minute average as determined by EPA Method 9
Department Comment:  The request is reasonable considering that the primary fuel is natural gas, which contains little ash and is efficiently combusted at the high gas turbine temperatures.  Distillate oil firing is restricted to no more than 475 hours per year.
Sulfur Dioxide (SO2)
Natural gas will be fired as the primary fuel.  The following fuel sulfur specification for distillate oil is requested in lieu of SO2 emissions standards.

SO2 (oil) ≤ 0.1% sulfur by weight with compliance by 40 CFR 75, Appendix D

Department Comment:  The NSPS Subpart GG limit is 0.8% sulfur by weight.  Natural gas and distillate oil contain very little sulfur.  To demonstrate compliance with the fuel oil sulfur specification, the Department will require an initial sample to be analyzed for fuel sulfur content.  For all subsequent fuel oil deliveries, the permittee shall retain certifications from the fuel oil vendor of the fuel sulfur content.

Volatile Organic Compounds (VOC)

No limits are requested for VOC.  The existing oxidation catalyst will reduce VOC emissions to very low levels (< 5 lb/hour on either fuel).  CO emissions tests will be used as a surrogate for efficient combustion of the gas turbine and operation of the oxidation catalyst.  The applicant also intends to install a CO process monitor to provide additional information for evaluating the effectiveness of the oxidation catalyst.
Department Comment:  The request is reasonable for a gas turbine system with an installed oxidation catalyst.  Previous tests on this system show high conversion efficiencies (> 85%) when uncontrolled CO emissions from the gas turbine are 10 lb/hour or greater.  Even when uncontrolled CO emissions from the gas turbine are already very low (< 5 lb/hour), tests show a conversion efficiency of nearly 70%.
4. Excess NOx Emissions Monitoring - NSPS Subpart GG:  For purposes of monitoring emissions in excess of the NSPS Subpart GG NOx standard, a NOx CEMS will be utilized instead of continuous fuel consumption and monitoring of the water-to-fuel ratio.  The NOx CEMS shall be installed, certified, operated, maintained, and quality-assured in accordance with 40 CFR 60.334(b).  An hour of NSPS Subpart GG excess NOx emissions is defined as any gas turbine operating hour in which the 4-hour rolling average NOx concentration exceeds the emission limit specified in 40 CFR 60.334(a)(1).  The 4-hour rolling average NOx concentration is the arithmetic average of the NOx concentration measured by the CEMS (corrected to 15% oxygen) for that operating hour and the three 1-hour NOx concentrations immediately preceding that operating hour.  Correction of the CEMS data to ISO conditions is not required.
Basis for Request:  40 CFR 60.334(d) now allows the use of a NOx CEMS to determine excess emissions instead of continuously monitoring the fuel nitrogen and water-to-fuel ratio.  Excess NOx emissions when using a CEMS is defined 40 CFR 60.334(j)(1)(iii) as a 4-hour rolling average.  The applicant does not request any changes to the current permit condition regarding excess emissions pursuant to Rule 62-210.700(1), F.A.C., which states, “Excess emissions resulting from startup, shutdown or malfunction of any emissions unit shall be permitted provided that best operational practices to minimize emissions are adhered to and the duration of excess emissions shall be minimized but in no case exceed two hours in any 24-hour period unless specifically authorized by the Department for longer duration.”  The permit also notes that this state rule cannot vary any requirement of an applicable NSPS, NESHAP, or Acid Rain program provision.
Department Comment:  The new NOx CEMS will be used to determine compliance with both the NSPS and the SIP standards to avoid PSD preconstruction review.  Gas turbine startup is 15 minutes from pushing the “start button” to reach sufficient load (~ 10 MW) to begin water injection for NOx control.  Shutdown typically takes less than 15 minutes during which water injection cannot be used for approximately 5 to 10 minutes.  The requested change allows excess emissions to be determined by a 4-hour rolling CEMS average.  This will greatly reduce the number of reported periods of excess emissions due to startups and shutdowns.

When metal temperatures of the heat recovery steam generator and steam turbine are low, it is necessary to operate at reduced loads for extended periods to gradually warm these components and prevent damage.  For example, a “cold startup” could last four hours and a “warm startup” could last 1 hour.  Nevertheless, the gas turbine is operated at sufficient load to employ water injection and comply with the NOx standard.  In addition, the oxidation catalyst ensures reductions of CO and VOC emissions.
5. Fuel Sulfur and Nitrogen Monitoring – NSPS Subpart GG:  Monitoring of the sulfur content of natural gas is not required.  Monitoring of fuel nitrogen content is not required for either natural gas or distillate oil (or superior) fuel oil.  For distillate (or superior) fuel oil sulfur monitoring, one of the total sulfur sampling options and the associated sampling frequency described in sections 2.2.3, 2.2.4.1, 2.2.4.2, and 2.2.4.3 of Appendix D to 40 CFR 75 shall be used.
Basis for Request:  Natural gas meeting the definition of “natural gas” in 40 CFR 60.331(u) will be combusted in the LM 6000 gas turbine.  Accordingly, monitoring of the natural gas sulfur content is not required pursuant to 40 CFR 60.334(h)(3).  No adjustment to the NSPS NOx emission limit specified in 40 CFR 60.334(a)(1) for fuel-bound nitrogen (FBN) is requested for the LM 6000PC gas turbine.  Accordingly, monitoring of FBN is not required in accordance with 40 CFR 60.334(h)(2).  The requested procedures for monitoring fuel oil sulfur content reflect the requirements of 40 CFR 60.334(j)(1).
Department Comment:  The Department agrees that the July 2004 revisions to NSPS Subpart GG no longer require the monitoring of the fuel nitrogen content of natural gas and distillate oil or the fuel sulfur content of natural gas.  To demonstrate compliance with the fuel oil sulfur specification, the Department will require an initial sample to be analyzed for fuel sulfur content.  For all subsequent fuel oil deliveries, the permittee shall retain certifications from the fuel oil vendor of the fuel sulfur content.
6. Duct Burner:  With the gas turbine upgrade, the duct burner will not be used when the gas turbine is in operation.  To avoid potential applicability of NSPS Subpart Db, the applicant requests that duct burner operation be restricted to:  (1) firing only natural gas and (2) a maximum annual heat input rate of 173,445 MMBtu per year.

Basis for Request:  Units with a maximum heat input rate of less than 250 MMBtu/hour are not subject to the requirements of NSPS Subpart Db if they fire only natural gas and are restricted to an annual capacity factor of less than 10%.  The duct burner capacity is 198 MMBtu/hour, so 876 hours per year would yield approximately 173,445 MMBtu/year.
Department Comment:  The Department notes that with the gas turbine upgrade, the duct burner is being relegated as a backup unit for emergency purposes.  For example, if the gas turbine and hot water generator #3 are both down, the duct burner could be fired with natural gas in “fresh air mode” to provide hot water for cooking, space heating, and domestic hot water.  In this mode, it is also necessary to circulate water and operate the steam turbine generator.  The duct burner could also fire in “fresh air mode” to produce about 4 MW if there was a natural gas curtailment, a system power outage, or both.  The electricity would be used for life and property preservation.  The oxidation catalyst is operational during fresh air firing.  When firing in the fresh air mode, the duct burner is only subject to the 5% opacity standard.
Other Permit Conditions

Consistent with the requirements of the July 2004 revisions, the applicant will determine excess NOx emissions in accordance with the NSPS Subpart GG requirements by data collected from the CEMS.  The draft permit also requires the permittee to continuously monitor the water-to-fuel ratio as a backup system to show proper operation of the NOx control system.  Such times will be infrequent because the NOx monitor availability will be maintained above 95%.
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 conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  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.
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