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1.0  APPLICATION INFORMATION

1.1
Applicant Name and Address
Tampa Electric Company

6499 U.S. Highway 41 North

Apollo Beach, FL  33572-9200

Authorized Representative:

Gregory M Nelson, P.E., Manager – Environmental Planning

1.2
Reviewing and Processing Schedule
12/06/99
Department received the permit application for a modification.

12/23/99
Department requested additional information.

12/31/99:
Department received comments from the Environmental Protection Commission of Hillsborough County.

01/06/00
Department received additional information from the applicant.

01/20/00
Department received additional information from the applicant;  application complete.

2.0  Existing FACILITY INFORMATION

2.1
Existing Facility Description
This facility consists of:  four steam boilers with four steam turbines;  three simple-cycle combustion turbines;  solid fuels, fly ash, limestone, gypsum, slag, and bottom ash storage and handling facilities;  a ship surface coating operation;  several miscellaneous unregulated emissions units and insignificant emissions units and/or activities.

2.2
Facility Location

Big Bend Station

Big Bend Road, North Ruskin

Hillsborough County, Florida  33572

UTM Coordinates:  Zone 17, 361.9 km East and 3075.0 km North

Latitude: 27( 47’ 36” North and Longitude: 82( 24’ 11” West

2.3
Standard Industrial Classification Codes (SIC)
Industry Group No.
-
49
-
Electric, Gas, and Sanitary Services

Industry No.
-
4911
-
Electric Services

2.4
Regulatory Categories
Power Plant Siting:  Applies to the fossil fuel-fired steam generators at the facility.

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

Title IV - Acid Rain:  The facility operates several units subject to the Federal Acid Rain Program.

Title V – Major Source:  The facility is classified as a “major” source of air pollution with respect to Title V of the Clean Air Act because emissions of at least one regulated air pollutant, such as carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).

PSD Major Source:  Facility is a “major facility” with respect to the Prevention of Significant Deterioration (PSD) of Air Quality program because emissions of at least one criteria pollutant are greater than 250 tons per year.  In addition, this facility belongs to one of the industries listed in Table 212-400-1 with a lower threshold of 100 tons per year.  Pursuant to Rule 62-212.400, F.A.C., each modification to a PSD major source requires a PSD review and determination of the Best Available Control Technology (BACT) if the resulting emissions increases are greater than the Significant Emissions Rates specified in Table 62-212.400-2, F.A.C.

NSPS:  The facility operates units subject to the federal New Source Performance Standards (NSPS).  However, the existing combustion turbines that are part of this project were constructed prior to the applicability date and are not subject to 40 CFR 60, Subpart GG, the NSPS for stationary gas turbines.

3.0  Proposed Project

3.1
Project Description

The applicant requests a permit to authorize the installation of direct water spray foggers on two existing combustion turbines (CT-2 and CT-3) at Big Bend Station.  Each turbine can generate a nominal 77 MW per hour of power.  Typically, the maximum heat input to a combustion turbine is established on the coldest day of operation because it requires more fuel combustion to achieve the same firing temperatures for the denser air.  Denser air means increased mass per unit volume, which results in higher throughput in the rotor or expansion section of the combustion turbine and increased power production.  Conversely, the maximum heat input is much lower on hot days because of the lower compressor inlet density.  The proposed foggers will provide evaporative cooling of the compressor inlet air to increase power output approximately 2 to 8 MW per unit depending on the initial ambient conditions.  In addition, the applicant also requests that the hours of operation for combustion turbine CT-2 be revised from 10 hours per day to an equivalent 3650 hours per year.

The facility is a PSD major source of air pollution.  The proposed project could potentially result in significant increases in pollutant emissions of CO, NOx, PM/PM10, SO2, or VOC.  This is based on increased fuel consumption when fogging, past actual emissions of the gas turbines, future potential emissions when fogging, and maximum emissions rates.  Therefore, the project is subject to an applicability review for the Prevention of Significant Deterioration (PSD) of Air Quality.  The applicant has requested a limit on operation of the foggers to avoid triggering the significant emissions rates specified in Table 62-212.400-2, F.A.C. and a corresponding determination of the Best Available Control Technology (BACT).

3.2
Applicant’s Estimated Project Emissions
The applicant estimated the net emissions increases by using the additional heat input associated with a 20° F decrease in compressor inlet temperature.  Using the heat input curve, a 20° F temperature decrease results in an increase in heat input of 64.3 mmBtu per hour or a factor of 3.21 mmBTU/hour/°F.  The applicant analyzed meteorological data for the Tampa area to determine that the average temperature decrease for the warmest six months (April through September) was 10.1° F.  Combining these estimates with AP-42 pollutant emission factors provides hourly emissions rates.  The following table summarizes the applicant’s predicted net emissions increase for the project based on this analysis and a requested limit of 1600 hours of combined operation to avoid triggering PSD.

Table A.  Applicant’s Estimated Net Emissions Increases and Resulting PSD Applicability

Pollutant
Net Emissions

Increase (TPY)
Significant Emissions Rate

(Tons Per Year)
Significant?

(Table 212.400-2)
Subject

To BACT?

CO
1.3
100
No
No

NOx
18.2
40
No
No

PM/PM10
1.0
25/15
No
No

SAM
1.0
7
No
No

SO2
13.2
40
No
No

VOC
0.4
40
No
No

Note:  Based on AP-42.

The calculated emissions increases reflect only those increases directly related to the addition of inlet fogging.  Essential to the applicant’s analysis is the assumption that utilization of the combustion turbines will not increase as a result of the ability to achieve greater power output due to the project.  The applicant predicts no net increase in emissions with regard to the request for changing the restriction on hours of operation from 10 hours per day to 3650 hours per year.

4.0  Department’s Analysis – Inlet Air Foggers

4.1
Project Discussion
With inlet air fogging, a series of high-pressure spray nozzles add a fine mist to the combustion turbine inlet air.  The fine water droplets evaporate absorbing heat from the air molecules during the liquid-to-vapor phase change.  The inlet air is cooled and made denser allowing for slightly higher throughput and increased power generation.  The maximum heat input continues to be defined by the coldest day, because evaporative cooling provides little or no benefit on such days.  Therefore, this project does not increase permitted capacity, but attempts to shift operation on warm days up the power output performance curve, but within the original design range of these units.  Inlet foggers are routinely included in new combustion turbine projects and have not affected the Department’s decisions regarding Best Available Control Technology.

4.2
Department’s Estimated Project Emissions
The project proposes installation of an inlet air fogging system that will alter the conditions of the compressor inlet air.  This change in the method of operation will result in higher fuel consumption rates and increased actual pollutant emissions rates during periods of fogging.  The Department believes that it is reasonable to evaluate the increase in emissions directly resulting from the use of air foggers.  This is consistent with the Department’s previous determinations for similar fogger projects.  However, critical to this analysis is the assumption that the fogger project will not increase the availability or utilization of the existing gas turbines over that of recent years.  To establish the recent operating history for the combustion turbines, the Department reviewed Annual Operating Reports submitted by the applicant over the last five as summarized in the following table.

Table B.  Operating History for Past 5-Years

Unit/Year
Annual Operating Hours


1994
1995
1996
1997
1998

CT-2
45
10
24
141
894

CT-3
62
14
11
190
400

Totals
107
24
35
331
1294

As shown, these units have operated very little over the last five years, although operation did increase appreciably in 1998.  Based on the latest reported year, the units were operated for a total of 1294 hours during the year.  The Department disagreed with the applicant’s use of AP-42 emissions factors as representing the best available emissions data for these units.  Based on the latest actual operation and the maximum emissions rates provided in the original permit application, the Department estimates the following net potential emissions increase from inlet air fogging.

Table C.  Department ’s Estimated Net Emissions Increases




(2 Units)
(2 Units)
(2 Units)
(2 Units)




Per Unit
Foggers ONLY
Past Actuals
Future Actuals
Net Increase
Significant


mmBTU/hr
780
64.3
780
837.8

Emissions


hr/yr
NA
1365
1294
1365

Rate

Pollutant
lb/hr*
lb/mmBTU
TPY
TPY
TPY
TPY
TPY

CO
102
0.13
5.74
65.99
74.77
8.78
100

NOx
447
0.57
25.15
289.21
327.68
38.48
40

PM10
33
0.04
1.86
21.35
24.19
2.84
15

SO2
277
0.36
15.58
179.22
203.06
23.84
40

VOC
37
0.05
2.08
23.94
27.12
3.18
40

* Based on initial application.








Based on the Department’s analysis, inlet air fogging for no more than 1365 combined hours of operation per year for both combustion turbines would not trigger PSD for the proposed project.  Additional information provided by the applicant on January 6, 2000 indicated that a permit limit of 1365 hours during any consecutive 12 months was acceptable.

4.3
PSD Review
As a PSD major source, a modification or change in method of operation of the existing combustion turbines resulting in significant net emissions increases is subject to PSD review.  A significant net emissions increase is defined in Rule 62-212.400, F.A.C as follows:

“Significant Net Emissions Increase” – A significant net emissions increase of a pollutant regulated under the Act is a net emissions increase equal to or greater than the applicable significant emission rate listed in Table 212.400-2, Regulated Air Pollutants – Significant Emission Rates.

The significant emission rates are included Tables A and B above.  The meaning of a net emissions increase is given in Rule 62-212.400, F.A.C. as follows:

“Net Emissions Increase” - A modification to a facility results in a net emissions increase when, for a pollutant regulated under the Act, the sum of all of the contemporaneous creditable increases and decreases in the actual emissions of the facility, including the increase in emissions of the modification itself and any increases and decreases in quantifiable fugitive emissions, is greater than zero.

The definition of actual emissions is given in Rule 62-210.200, F.A.C. (definitions) 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 two year period which precedes the particular date and which is representative of the normal operation of the emissions unit.  The Department may 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, for any regulated air pollutant, such unit-specific allowable emissions limits are federally enforceable.

(c) For any emissions unit (other than an electric utility steam-generating unit specified in subparagraph (d) of this definition) which has not begun normal operations on a particular date, actual emissions shall equal the potential emissions of the emissions unit on that date.

The term “normal operations” appears to be undefined and subject to some interpretation.  Potential emissions are defined in Rule 62-210.200, F.A.C. (definitions) as follows:

“Potential Emissions or Potential to Emit” - The maximum capacity of an emission unit or facility to emit a pollutant under its physical and operational design.  Any enforceable physical or operational limitation on the capacity of the emission unit or facility to emit a pollutant, including any air pollution control equipment and any restrictions on hours of operation or on the type or amount of material combusted, stored, or processed shall be treated as part of its design provided that, for any regulated air pollutant, such physical or operational limitation is federally enforceable.

As shown in the operating history presented above, these combustion turbines have begun normal operations and serve as peaking units.  Therefore, a comparison of future to past actual emissions would be based on potential emissions after installation of the foggers to past actual emissions before the project.  If larger units were replacing the existing units, such a comparison would undoubtedly result in a determination that PSD is applicable, unless the company took an extreme limitation in hours of operation.  If a like-kind replacement were being made, the same comparison would also result in a determination that PSD is applicable.  For purposes of comparison with the proposed project, this last case was addressed in the Puerto Rican Cement Decision.  This is the watershed decision made by the Federal Circuit Court of Appeals that upheld the past actual to future potential emission comparison for modernization projects.  The following excerpt from this decision is of interest with regard to the present project:

“One can imagine circumstances that might test the reasonableness of EPA's regulation.  An electricity company, for example, might wish to replace a peak load generator -- one that operates only a few days per year -- with a new peak load generator that the firm could, but almost certainly will not, operate every day.  And, uncertainties about the precise shape of future electricity peak demand might make the firm hesitate to promise EPA it will never increase actual emissions (particularly since EPA insists, as a condition of accepting the promise and issuing the NAD, that the firm also promise not to apply for permission for an actual increase under the PSD review process).  Whatever the arguments about the "irrationality" of EPA's interpretation in such circumstances, however, those circumstances are not present here. The Company is not interested in peak load capacity; it operated its old kilns at low levels in the past; its new, more efficient kiln might give it the economic ability to increase production; consequently, EPA could plausibly fear an increase in actual emissions were it to provide the NAD. Thus, this seems the very type of case for which the regulations quoted above were written. We can find nothing arbitrary or irrational about EPA applying those regulations to the Company's proposal.”

The current fogger project is yet another step removed from the modernization project described in the above like-kind replacement example.  The combustion turbines will not be replaced at all.  The modification and its effects can be isolated and directly estimated.  The combustion turbines have begun normal operation and emissions prior to the project should be based on past actual emissions.  However, air inlet fogging has not yet begun normal operation and future actual emissions should be based on potential emissions including any restrictions on the operation of the foggers.

The applicant specifically requested a permit restriction to avoid triggering PSD applicability and a corresponding BACT determination.  The Department’s analysis also considered net emissions increases directly related to the foggers and a permit limitation to achieve this objective.  The Draft Permit includes a condition limiting inlet air fogging to 1365 hours during any consecutive 12 months for the combined operation of both units.  The Department believes this limit provides a realistic operating scenario for the use of fogging equipment and prevents the project from triggering PSD.  Therefore, this project is considered a minor modification with respect to PSD.

4.4
Applicability Review for NSPS Subpart GG

The proposed project affects two existing combustion turbines that pre-date the New Source Performance Standards for stationary gas turbines, Subpart GG.  Pursuant to the 40 CFR 60.14, a modification is defined as, “… any physical or operational change to an existing facility which results in an increase in the emission rate to the atmosphere of any pollutant to which a standard applies shall be considered a modification within the meaning of section 111 of the Act.  Upon modification, an existing facility shall become an affected facility for each pollutant to which a standard applies and for which there is an increase in the emission rate to the atmosphere.”  The regulation continues by defining “emission rate” as an hourly mass emission rate for any pollutant to which a standard applies.  NSPS Subpart GG establishes NOx and SO2 emissions standards for new and modified stationary gas turbines.  Therefore, it is important to determine whether or not a modification, as defined by the NSPS, has occurred that would subject these existing units to NSPS Subpart GG for stationary gas turbines.

After reviewing the available information, the Department concludes that installation of the foggers will not change the maximum short-term emissions rates because these are achieved under natural conditions of very low ambient temperatures.  Inlet air fogging under this conditions would provide little, if any, evaporative cooling and could potentially damage the gas turbines due to icing.  Inlet air fogging during warm, dry weather does not increase the maximum capacity of the gas turbine, but allows a shift in performance towards 100%.  In a letter dated June 22, 1999 for a similar “fogger” project, EPA Region 4 states the following with regard to NSPS Subpart GG for gas turbines, “… We do, however, concur with your conclusion that the addition of the foggers will not constitute a modification if the maximum operating capacity of these turbines does not increase as a result of the fogger installation.”  Therefore, this project does not trigger NSPS applicability.

4.5
Air Quality Impact Analysis
Because this project is permitted to avoid PSD, no air quality impact analysis was conducted.  However, it is important to review the proposed project for any resulting changes to parameters that could affect previous air quality analyses.  Because the proposed air inlet foggers should not result in an increase in the maximum hourly emission rates, there would be no change in the modeled emissions rates or the corresponding predicted ambient impacts.  Also, inlet air fogging would have a negligible impact on the combustion turbine exhaust temperature.  The Department concludes that this project will not adversely affect the results of the most recent modeling analysis for this facility.

5.0  Department’s Analysis – Change in Hours of Operation

The second part of this project concerns revising the permit limit for CT-2 from 10 hours per day to 3650 hours per year.  The applicant asserts that these limits are equivalent, resulting in no net emissions increase.  The Department conducted a review of the permitting history for these units and discovered the following items:

· The original air construction permit (AC29-2210) for CT-2 was issued on August 27, 1973 and limited operation of this unit to no more than 10 hours per day for 365 days per year.
· Like the applicant, the Department was unable to locate the original construction permit for CT-3.
· Previous operation permits identify these units as identical Westinghouse gas turbines intended to operate for "intermittent peaking and emergency services only".  In other words, they were both planned and installed as peaking units to operate for parts of a day during portions of the year.  The applicant describes operation in this manner in every application for an operation permit over the last 25 years.

· The 5-year average for CT-2 is 223 hours per year and for CT-3 is 136 hours per year. However, TECO has indicated that these units may be needed (at least the availability of the units) in the near future, particularly during the next two years before newly constructed power generating units come on line.

The Department was reluctant to revise the hours limitation for CT-2 without a similar limit for CT-3.  Such a change could be perceived as less stringent.  Combined with the applicant’s belief that operation of CT-3 was unlimited, the Department reasoned that this modification could be intended to substantially increase the actual operation of both units.  However, the applicant later agreed to assume limits for each gas turbine of 3650 hours during any consecutive 12 months of operation.  The Department considers such a limit to firmly establish each gas turbine as a peaking unit.  Due to the nature of peaking units, the determination of an increase in actual operation is difficult.  Peaking units are typically less efficient, more costly to operate, and operated only when other units are not available or in response to an unusually high demand.

As discussed for the fogger portion of this project, the maximum hourly emissions rates will not increase as a result of this change.  The revised hours limitation could affect any previous long-term modeling analyses for this facility.  However, the most recent analysis was conducted in December of 1998 and conservatively assumed continuous operation (8760 hours per year) of the combustion turbines at maximum capacity.  This modeling analysis indicated satisfactory compliance with the Ambient Air Quality Standards.  Therefore, any previous modeled impacts should remain unchanged.  The Department concludes that a revised hours limitation is not likely to increase actual operation of the peaking units in the future.  Operation remains dependent on availability of other power producing units and periods of unusually high demand.

6.0  COMMENTS

On December 31, 1999, the Department received comments from the Air Management Division of the Environmental Protection Commission (EPC) of Hillsborough County.  The EPC expressed concerns regarding increased emissions of carbon monoxide and volatile organic compounds from water injection, citing Section 3.1.4.1 of AP-42 (10/96) as a reference.  However, this section refers to the injection of water (or steam) in or near the combustor as a mechanism to retard the flame temperature for the prevention of NOx emissions.  Inlet air fogging introduces a fine mist into the compressor inlet air by injecting water from high-pressure spray nozzles.  The fine water droplets evaporate absorbing heat from the air molecules during the liquid-to-vapor phase change.  The purpose is to cool the inlet air making it denser in order to provide a higher mass flow rate with a corresponding boost in power production.  Due to the low injection rates (< 15 gpm of water), inlet fogging should not significantly change the characteristics of the combustion process.  It “conditions” the ambient inlet air and shifts operation on warm days up the power performance curve towards 100% capacity.  Emissions rates are expected to remain within the original design range for these units.

7.0  CONCLUSION

Based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the Draft Permit, the Department makes the following preliminary determinations:

· The addition of inlet air fogging to both gas turbines and operation up to 1365 total combined hours during any consecutive 12 months will not trigger the Significant Emissions Rates in Table 62-212.400-2, F.A.C.  Therefore, this project is a minor modification to which PSD does not apply.

· Because inlet air fogging does not result in an increase in the maximum operating capacity of the existing gas turbines, the project will not result in an increase in the maximum short-term emissions rates.  Therefore, 40 CFR 60, Subpart GG, the NSPS for stationary gas turbines does not apply.

· A revision of the daily operation limit for CT-2 to a 12-month rolling total is not likely to increase future operation of the gas turbine, in and of itself.  In fact, limiting operation of each simple cycle gas turbine to no more than 3650 hours during any consecutive 12 months effectively establishes each as a peaking unit.  Future operation as peaking units remain a function of a combination of factors, including the availability of older power generating units, the startup of newly constructed power generating units, and periods of unusually high demand.

The proposed changes will not cause a significant impact or cause or contribute to a violation of any ambient air quality standard or PSD increment.  The Department’s conclusion is specific to this project and the unique characteristics presented.  It does not set a precedent for other projects, which must be reviewed on a case-by-case basis.  It does not set precedents related to any physical changes within the compressors, combustors, rotors, or other key components of such units.  The application and determination of the Department’s rules does not constitute an interpretation of the federal rules under 40 CFR 52.21, Prevention of Significant Deterioration or 40 CFR 60, Subpart GG, the New Source Performance Standards for stationary gas turbines.  Jeff Koerner, P.E., is the permitting engineer responsible for reviewing the application and drafting the permit.
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