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1.  General Project INFORMATION

Applicant Name and Address

Lake Cogeneration L.P.

39001 Golden Gem Drive

Umatilla, Florida  32784

Authorized Representative:
Mr. James Miller, Plant Manager

Processing Schedule

12/12/06
Application received for a minor source air pollution construction permit to avoid Prevention of Significant Deterioration (PSD) review.

1/5/07
Request for Additional Information letter sent to the Applicant.

2/5/07
Response received from the Applicant.

2/5/07
Application deemed complete.
5/4/07
Distributed Intent to Issue and Draft Permit.
Facility Description and Location

Lake Cogeneration L.P. (the facility) consists primarily of two natural gas-fueled nominal 42 megawatt (MW) General Electric LM6000PA combustion turbine-electrical generators (CTGs).  Each is configured with a chiller system to maintain the inlet compressor air at 51( F and 100% relative humidity.  Each CTG exhausts through a supplementary-fired heat recovery steam generator (HRSG) equipped with a 90 million British thermal units (MMBtu) per hour gas-fired duct burner (DB).  The steam raised from each HRSG is directed steam to a common steam turbine-electrical generator (STG) that can produce 26.5 MW of electricity.  
The gas turbines primarily fire natural gas, but can also fire No. 2 distillate oil as a restricted alternate emergency backup fuel.  Other sources of air pollution include a 170,000 gallon oil storage tank.
  The facility is located at 39001 Golden Gem Drive, Umatilla, Lake County, Florida  32784.  The Universal Transverse Mercator (UTM) coordinates are Zone 17, 434.00 km East, and 3198.80 km North.

SIC No. 4931 – Electric and other services combined (cogeneration)

Regulatory Categories

Title I, Section 111, Clean Air Act (CAA): This facility is subject to certain Standards of Performance for New Stationary Sources. They are adopted and incorporated by reference in Rule 62-204.800, F.A.C.  These include:

· 40 CFR 60, Subpart A - General Provisions.

· 40 CFR 60, Subpart GG - Standards of Performance for Stationary Gas Turbines.
Title I, Section 112 CAA: The facility does not have the potential to emit 10 tons per year or more of any one hazardous air pollutant (HAP) or 25 tons per year or more of any combination of HAPs.  It is not a Major Source of HAPs.
Title I, Part C: The facility is located in an area designated as “attainment”, “maintenance”, or “unclassifiable” for each pollutant subject to a National Ambient Air Quality Standard.  The facility is considered a “fossil fuel-fired steam electric plant of more than 250 million British thermal units per hour heat input”, which is one of the 28 Prevention of Significant Deterioration (PSD) source categories with the lower PSD applicability threshold of 100 tons per year.  Potential emissions of at least one regulated pollutant exceed 100 tons per year.  Therefore, the facility is classified as a PSD-major stationary source respect to Rule 62-212.400, F.A.C., Prevention of Significant Deterioration.

Title IV, CAA: According to the applicant, the facility is a “cogeneration facility” and does not operate any units subject to the Acid Rain provisions of the Clean Air Act.

Title V, CAA: The facility is a Title V or “Major Source” of air pollution because the potential emissions of at least one regulated pollutant exceed 100 tons per year.  Regulated pollutants include pollutants such as carbon monoxide (CO), nitrogen oxides (NOX), particulate matter (PM/PM10), sulfur dioxide (SO2), and volatile organic compounds (VOC).
CAIR: The facility IS subject to the Clean Air Interstate Rule (CAIR).

CAMR: Unit IS NOT subject to the Clean Air Mercury Rule (CAMR).

Siting: The facility is a steam electrical generating plant and IS NOT subject to the power plant siting provisions of Chapter 62-17, F.A.C.
2.
Project Description

Air Construction Permit No. AC35-196459 (PSD-FL-176) to construct the existing facility was issued on November 20, 1991.  The two LM6000PA CTGs along with the HRSGs, DBs and the STG began operation in 1993.  The Applicant proposes to add “Spray Intercooling” (SPRINT) technology to each CTG.  Atomized water will be injected through spray nozzles located between the high-pressure and low-pressure compressor of each CTG.
  The result is that each compressor will be capable of pumping more air and thereby achieve greater power and improved efficiency.
The left hand side of following figure is a half section view of the LM6000 SPRINT gas turbine, which shows the location of the spray nozzles between the low pressure and high pressure compressors. 
, 
, 

The benefits of SPRINT are more pronounced at high ambient temperatures.  At International Organization of Standardization (ISO) conditions (59° F), SPRINT can provide an additional 9% more power.  However, at an ambient temperature of 90° F, SPRINT can provide 20% more power.  The right hand side of the following figure schematically shows the benefits of SPRINT inter-cooling at ISO conditions.
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Half Section View of LM6000 Compressor Section.  Schematic of SPRINT Technology
The maximum heat input rate when firing natural gas is expected to increase from 423 to 435 million British thermal units (MMBtu) per hour per CT.  The applicant estimates 

3.
Effects on Emissions

Applicant’s basic analysis

The Applicant provided the following discussion and analysis with regard to carbon monoxide (CO) and nitrogen oxides (NOX) emissions.  It is expected that the uprate will have no effect on any other air pollutants.
Based on emission levels seen from similar uprates in other units, the NOX and CO emission concentrations resulting from the CT uprate modification are expected to remain within compliance of the current permit concentration parts per million (ppm) requirements.  The total plant mass emission rates in pounds per hour (lb/hr) for NOX and CO are not expected to increase.  
Currently, the site’s LM6000PA engines use water injection into the combustion chamber to meet permit limits.  The water moderates the flame temperature, which suppresses NOX formation.  It is anticipated that this same technique will continue to be used to control NOX emissions, while firing natural gas, at 25 ppmvd/85.5 lb/hr and CO emissions at 28 ppmvd/56.0 lb/hr with the modified units also.  
Similarly, it is expected that the uprate will have little or no effect on any other air pollutant including volatile organic compounds (VOC) and particulate matter (PM/PM10).

4.
Determination Whether Project is a (non-Major) Modification

Per Rule 62-210.200(203), F.A.C., a modification is defined as follows:

 “Modification” – Any physical change in, change in the method of operation of, or addition to a facility which would result in an increase in the actual emissions of any air pollutant subject to regulation under the Act, including any not previously emitted, from any emissions unit or facility. 

(a) A physical change or change in the method of operation shall not include: 

1. Routine maintenance, repair, or replacement of component parts of an emissions unit; or 

2. A change in ownership of an emissions unit or facility. 

(b) & (c) (Not relevant in this analysis)
The installation of the SPRINT system is a physical change that involves additional components.  It is not routine maintenance, repair or replacement of component parts of an emissions unit.  If increases in actual emissions accompany the physical change, then the project constitutes a modification.
Per Rule 62-210.200(11), F.A.C., actual emissions are defined as follows:

“Actual Emissions” – The actual rate of emission of a pollutant from an emissions unit as determined in accordance with the following provisions: 
(a) In general, actual emissions as of a particular date shall equal the average rate, in tons per year, at which the emissions unit actually emitted the pollutant during a consecutive 24-month period which precedes the particular date and which is representative of the normal operation of the emissions unit. The Department shall allow the use of a different time period upon a determination that it is more representative of the normal operation of the emissions unit. Actual emissions shall be calculated using the emissions unit’s actual operating hours, production rates and types of materials processed, stored, or combusted during the selected time period. 

(b) The Department may presume that unit-specific allowable emissions for an emissions unit are equivalent to the actual emissions of the emissions unit provided that such unit-specific allowable emissions limits are federally enforceable. 

(c) For any emissions unit that has not begun normal operations on a particular date, actual emissions shall equal the potential emissions of the emissions unit on that date.

The unit has not yet begun normal operation with the SPRINT technology.  The following table is a summary and comparison of actual emissions from the two emissions units preceding the planned SPRINT project and the potential emissions of the two units.  

	Pollutant
	Actual Emissions 2004-2005
tons per year
	Potential Emissions

tons per year
	Calculated Increase

tons per year

	NOx
	188
	405
	217

	CO
	127
	350
	223

	PM/PM10
	12
	27
	15

	SO2
	4
	21
	17

	VOC
	6
	31
	25


The Department assumed the most recent reported annual emissions are adequate for this portion of the review.  The Department also assumed that the present permit limits that are the same as the requested future permit limits equal the potential emissions.  Based on the foregoing analysis, the SPRINT project constitutes at least a (non-major) modification with respect to the Department’s rules and requires a construction permit.
5.
Determination Whether the Project is a Major Modification

Per Rule 62-210.200(190), F.A.C., a major modification is defined as follows:

Major Modification” – 

(a) Any physical change in or change in the method of operation of a major stationary source that would result in a significant emissions increase of a PSD pollutant and a significant net emissions increase of that pollutant from the major stationary source. 

Per Rule 62-210.200(208), F.A.C., a net emissions increase is defined as follows:

Net Emissions Increase” – 

(a) With respect to any PSD pollutant emitted by a major stationary source, the amount by which the sum of the following exceeds zero (0): 

1. The increase in emissions from a particular physical change or change in the method of operation as calculated pursuant to paragraph 62-212.400(2)(a), F.A.C.; and …..
Per Rule 62-212.400(2)(a), F.A.C., the net emissions increase calculated as follows:

The requirements of subsections 62-212.400(4) through (12), F.A.C., apply to the construction of any new major stationary source or the major modification of any existing major stationary source.  The Department shall determine whether a major modification will occur for each PSD pollutant as follows:

1. Baseline Actual-to-Projected Actual Applicability Test for Modifications at Existing Emissions Units. A significant emissions increase of a PSD pollutant will occur if the difference, or the sum of the differences if more than one emissions unit is involved, between the projected actual emissions and the baseline actual emissions equals or exceeds the significant emissions rate for that pollutant. If a combination of new and existing emissions units is involved, then the major modification shall be determined by the hybrid test for multiple types of emissions units pursuant to subparagraph 62-212.400(2)(a)3., F.A.C.

Per Rule 62-210.200(36), F.A.C., “Baseline Actual Emissions” of a PSD pollutant, are defined as follows: 

For any existing electric utility steam generating unit, baseline actual emissions means the average rate, in tons per year, at which the unit actually emitted the pollutant during any consecutive 24-month period selected by the owner or operator within the 5-year period immediately preceding the date a complete permit application is received by the Department. The Department shall allow the use of a different time period upon a determination that it is more representative of normal source operation.
The applicant selected initially requested use of a 2-year period that occurred more than five years preceding the date that the Department received a complete application.  The Department believes that the period 2001-2002 is representative.  It is also the period during which the highest emissions were observed during the 5-year period immediately preceding the date that the Department received the application.

Per Rule 62-210.200(247), F.A.C., “Projected Actual Emissions” of a PSD pollutant, are defined as follows: 

The maximum annual rate, in tons per year, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project, or in any one of the 10 years following that date, if the project involves increasing the emissions unit's design capacity or its potential to emit that PSD pollutant and full utilization of the unit would result in a significant emissions increase or a significant net emissions increase at the major stationary source.  One year is one 12-month period. In determining the projected actual emissions, the Department: 

(a) Shall consider all relevant information, including historical operational data, the company’s own representations, the company’s expected business activity and the company’s highest projections of business activity, the company’s filings with the State or Federal regulatory authorities, and compliance plans or orders, including consent orders; and 

(b) Shall include fugitive emissions to the extent quantifiable and emissions associated with startups and shutdowns; and 

(c) Shall exclude that portion of the unit's emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project including any increased utilization due to product demand growth; or 

The applicant estimated projected future actual emissions equal to the highest emissions since the date the unit commenced operations.  This occurred in 1996 and 1998 when there was high demand from the key nearby steam host.  
The projection based on historical operation is an acceptable basis.

The applicant assumes that at some time in the future they will experience demand and emissions equal to maximum demand and emissions experienced in the past.  The estimates provided indicate the company’s expectations that at some time in the future there will be increased (or restored) steam or electrical demand from nearby citrus operations and investor owned utilities such as Progress Energy Florida.

Following table is a summary and comparison of baseline actual to projected actual emissions.  
	Pollutant
	Baseline Actual Emissions

(2001 and 2002)

tons per year
	Projected Actual Emissions
tons per year
	Difference

tons per year

	NOX
	272
	346
	74

	CO
	180
	236
	56


Virtually the entire difference in emissions between the baseline years of 2001-2002 and the future years (during which greater emissions would occur) represents:
· Emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project; or
· Emissions due to increased utilization due to demand growth.
After correction for these two factors, the net emissions increases will be a little greater than zero.  This is logical because emissions are not actually expected to change in an appreciable manner.  A rough estimate of the net emission increase is based on the fact that the maximum heat input will increase by approximately 12 MMBtu/hr.  This increase equates to approximately 3 percent (%) and would cause about 10 tons per year of NOX.  To determine whether the modification is actually a “major modification” subject to PSD, it is necessary to compare the net emissions increases with the significant emissions rates for key pollutants.  These are as follows per Rule 62-210.200(277):
“Significant Emissions Rate” (SERs) – 

(a) With respect to any emissions increase or any net emissions increase, or the potential of a facility to emit any of the following pollutants, significant emissions rate means a rate of pollutant emissions that would equal or exceed: 

1. A rate listed at 40 CFR 52.21(b)(23)(i), adopted by reference at Rule 62-204.800, F.A.C.; specifically, any of the following rates: 

· Carbon monoxide: 100 tons per year (tpy); 

· Nitrogen oxides: 40 tpy; 

· Sulfur dioxide: 40 tpy; 

· Particulate matter: 

· 25 tpy of particulate matter emissions; 

· 15 tpy of PM10 emissions; 

· Ozone: 40 tpy of volatile organic compounds; 

· Sulfuric acid mist: 7 tpy; 

After the described corrections and after comparing the resulting net emissions increases with the respective SERs, it is clear that there will be no significant emissions increases of PSD pollutants.  Therefore the project does not constitute a major modification.  A PSD modeling review and a determination of best available control technology are not required.

6.
OTHER Applicable Regulations

The requirements already listed in the facilities existing Title V Operation Permit No. 0694801-005-AV are comprehensive and sufficient for the future operation of the facility.  The main additional requirement is for an air construction pursuant to Rules 62-4, 62-210 and 62-212.300, F.A.C. to proceed with the project.  The permit will include testing and recordkeeping conditions demonstrating that the project does not actually cause significant emission increases.
The applicant already plans to install a continuous emission monitoring system (CEMS) for monitoring of NOX pursuant to the Clean Air Interstate Rule.  That will address the key pollutant.  The Department will not impose further requirements because the reasonably expected near-zero net emissions increases will be much less than the respective SERs for each pollutant.

References







� 	Title V Air Operation Permit No. 0694801-005-AV for Lake Cogeneration L.P.


� 	Application by Lake Cogeneration L.P. Requesting an Air Construction Permit to Add SPRINT Technology to the Two Existing Gas Turbines (Project No. 0694801-008-AC).


� 	“LM6000 SPRINT in Service with British REC”; Article from the magazine International Turbomachinery dated September/October 1998.


� 	“LM6000 Now with SPRINT Power Boost”; Article from a 1999 Company Brochure by S&S Energy Products: A GE Power Systems Business.


� 	“Inter-cooling for LM6000 Gas Turbines” by Mark McNeely; Article from the 1998 July/August Edition of the magazine Diesel and Gas Turbine Worldwide.





_1129544971.vsd

