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1.0  APPLICATION INFORMATION

1.1
Applicant Name and Address
TECO Power Services

702 North Franklin Street

Tampa, FL  33602

Authorized Representative:

Richard E. Ludwig, President

1.2
Reviewing and Processing Schedule
06/18/99:
The Department received a PSD application prepared by the applicant’s consultant, Environmental Consulting & Technology (ECT).

07/15/99:
The Department requested additional information.

07/23/99:
The Department received additional information from the applicant.

08/19/99:
The Department received additional information from the applicant modifying the proposed standards for CO emissions; application deemed complete.

2.0  Existing FACILITY INFORMATION

2.1
Existing Facility Description
The Hardee Power Station is an existing electric power generating plant with a nominal capacity of 295 MW.  The plant presently consists of a combined-cycle unit, a simple cycle unit, fuel oil storage, and ancillary support equipment.  The existing combined-cycle unit includes two General Electric Model 7EA combustion turbines with electrical generators, two unfired heat recovery steam generators (HRSG), and a common steam turbine.  The existing simple-cycle unit is also a General Electric Model 7EA combustion turbine with electrical generator.  Each combustion turbine is fired primarily with natural gas.  Low sulfur distillate oil is fired as a backup fuel.

2.2
Facility Location

The project will be located at the existing Hardee Power Station approximately 3.5 miles north of State Road 62 on County Road 663 in Fort Green Springs, Hardee County, Florida.  The UTM coordinates are Zone 17, 404.8 km E, 3057.4 km N and the map coordinates are Latitude 27° 38’ 20”, Longitude 81° 58’ 29”.

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:  The facility is subject to certain requirements of Chapter 403, Part II, F.S. and Chapter 62-17, F.A.C., Electric Power Plant and Transmission Line Siting, including the Conditions of Site Certification No. PA89-25.

Title IV - Acid Rain:  The facility operates emissions units subject to several applicable provisions of Title IV of the Clean Air Act which defines the 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:  This facility belongs to an industry listed in the 28 Major Facility Categories of Table 212.400-1, F.A.C.  Because emissions of at least one criteria pollutant are greater than 100 TPY, the facility is also a “major facility” with respect to the Prevention of Significant Deterioration (PSD) of Air Quality program.  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 Sources:  The existing facility includes new stationary combustion turbines which are subject to regulation under the federal New Source Performance Standards in 40 CFR 60, Subpart GG, and adopted by reference in Rule 62-204.800, F.A.C.

3.0  Proposed Project

3.1
Project Description

The applicant, TECO Power Services, proposes to add one General Electric Model No. PG7121 7EA dual-fuel simple cycle combustion turbine with electrical generator set having a nominal power production of 75 MW.  TECO Power Services identifies the new combustion turbine as “Unit 2B”.  The new unit will use the existing infrastructure including oil storage and support equipment.  Dry low-NOx (DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary fuel of pipeline natural gas.  Water injection will be used to control nitrogen oxide emissions when firing low sulfur distillate oil as a backup fuel for up to 876 hours per year.  Combustion design and clean fuels will be used to minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and volatile organic compounds.  Exhaust gases from the combustion turbine will exit an 85 feet high rectangular stack (9 feet by 19 feet) at approximately 1000°F with a volumetric flow rate of 1,465,518 acfm.  These parameters are based on firing natural gas at 100% of base load, cooling the turbine inlet air to 59°F, and ambient conditions of 60% relative humidity and 14.7 psi.

3.2
Project Emissions
Table 3.2  This table summarizes potential emissions increases and the resulting PSD applicability.

Pollutant
Project Potential

Emissions

(Tons Per Year)c
Significant

Emissions Rate

(Tons Per Year)
Significant?

(Table 212.400-2)
Subject

To BACT?

CO
237 / 188a
100
Yes
Yes

NOx
199b
40
Yes
Yes

Pb
0.03b
0.60
No
No

PM/PM10
50b
15
Yes
Yes

SAM
5b
7
No
No

SO2
44b
40
Yes
Yes

VOC
10b
40
No
No

a  -
Based on 25 (20) ppmvd for gas (876 hours of oil) firing the first year of operation / 20 ppmvd for gas or oil firing thereafter.

b  -
Based on worst case of 7884 hours per year of gas firing and 876 hours per year of oil firing and GE data.  Assumes all particulate matter is PM10.

c  -
The project is not a major source of hazardous air pollutants (HAPs) and is not subject to any specific industry or HAP control requirements pursuant to Section 112 of the Clean Air Act.

Therefore, the proposed combustion turbine project is subject to PSD review and a Best Available Control Technology (BACT) determination for CO, NOx, PM10, and SO2.

4.0  RULE APPLICABILITY

4.1
PSD Review
As previously discussed, the existing facility is considered a PSD major source and is located in Hardee County, an area that is currently in attainment, or designated as unclassifiable, for all air pollutants subject to a National Ambient Air Quality Standard (AAQS).  In addition, the proposed project will emit pollutants exceeding the Significant Emission Rates defined in Table 212.400-1, F.A.C.  Therefore, the project is subject to a review for the Prevention of Significant Deterioration of Air Quality accordance with Rule 62-212.400, F.A.C.

The PSD review consists of two parts.  The first part requires the Department to establish the Best Available Control Technology (BACT) for each significant pollutant (CO, NOx, PM10, and SO2).  The second part requires an Air Quality Analysis consisting of:  an air dispersion modeling analysis to estimate the resulting ambient air pollutant concentrations;  a comparison of modeled concentrations from the project with National Ambient Air Quality Standards and PSD Increments;  an analysis of the air quality impacts from proposed project upon soils, vegetation, wildlife, and visibility;  and an evaluation of the air quality impacts resulting from associated commercial, residential, and industrial growth related to the proposed project.

4.2
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 following state rules and regulations of the Florida Administrative Code.

Chapter 62-4
Permitting Requirements

Chapter 62-17
Electrical Power Siting Provisions

Chapter 62-204
Ambient Air Quality Protection and Standards, PSD Increments, and Federal Regulations Adopted by Reference

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

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

Chapter 62-213
Operation Permits for Major Sources of Air Pollution

Chapter 62-214
Acid Rain Program Requirements

Chapter 62-296
Emission Limiting Standards 

Chapter 62-297
Test Requirements, Test Methods, Supplementary Test Procedures, Capture Efficiency Test Procedures, Continuous Emissions Monitoring Specifications, and Alternate Sampling Procedures

4.3
Federal Regulations

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

40 CFR 52.21
Prevention of Significant Deterioration

40 CFR 60
NSPS Subpart GG – Stationary Gas Turbines

40 CFR 60
Subpart A, General Provisions for NSPS Sources

40 CFR 72
Acid Rain Permits

40 CFR 73
Allowances

40 CFR 75
Monitoring

40 CFR 77
Acid Rain Program - Excess Emissions

5.0  Summary of BACT Determination

The Department has determined that a combination of control technologies for the firing of different fuels represents BACT for this project.  Dry low-NOx (DLN) combustion technology will be used to control nitrogen oxide emissions when firing the primary fuel of pipeline natural gas.  Water injection will be used to control nitrogen oxide emissions when firing low sulfur distillate oil as a backup fuel for up maximum of 876 hours in any consecutive 12 months.  Combustion design and clean fuels will be used to minimize emissions of carbon monoxide, particulate matter, sulfuric acid mist, sulfur dioxide, and volatile organic compounds.  A detailed analysis of the BACT Determination is presented in Appendix BD of the Draft Permit included with the Department’s Intent to Issue Permit.  The following table summarizes the resulting emissions standards.

Table 5-A.  Summary of Emissions Standards

EU-004:  GE Model 7EA Combustion Turbine

Pollutant
Controlsb
Emission Standard

CO
Gas Firing W/DLN, First 12 Months After Initial Startup
25.0 ppmvd @ 15% oxygen

54.0 pounds per hour


Gas Firing W/DLN, After First 12 Months After Initial Startup
20.0 ppmvd @ 15% oxygen

43.0 pounds per hour


Oil Firing W/Wet Injection
20.0 ppmvd @ 15% oxygen

43.0 pounds per hour

NOx
Gas Firing W/DLN
9.0 ppmvd @ 15% oxygen

32.0 pounds per hour


Oil Firing W/Wet Injection
42.0 ppmvd @ 15% oxygen

167.0 pounds per hour

PM/PM10
Fuel Sulfur Specifications and Combustion Design
Visible emissions ( 10% opacity

SAMa/SO2
Natural Gas Sulfur Specification
2 grain per 100 SCF of gas


Low Sulfur Distillate Oil Sulfur Specification
0.05% sulfur by weight

VOCa
Gas Firing W/Combustion Design


2.0 ppmvd as methane

2.0 pounds per hour


Oil Firing W/Combustion Design
4.0 ppmvd as methane

5.0 pounds per hour

These standards or the equivalents and the emissions rates in terms of pounds per hour are included in the specific conditions of the draft permit.  Note:  The standards for SAM, and VOC are not BACT standards, but limits to ensure pollutant emissions remain below the corresponding significant emissions rates.

6.0  Air Quality Analysis

6.1
Introduction
The proposed project will increase emissions of four pollutants at levels in excess of PSD significant amounts:  PM10, CO, NOx, and SO2.  PM10, SO2, and NOx are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments, and significant impact levels defined for them.  CO is a criteria pollutant and has only AAQS and significant impact levels defined for it.

The applicant’s initial PM10, CO, NOX, and SO2 air quality impact analyses for this project predicted no significant impacts; therefore, further applicable AAQS and PSD increment impact analyses for these pollutants were not required.  Based on the preceding discussion the air quality analyses required by the PSD regulations for this project are the following:

· A significant impact analysis for PM10, CO, SO2, and NOX;

· An analysis of impacts on soils, vegetation, visibility, and of growth-related air quality modeling impacts.

Based on these required analyses, the Department has reasonable assurance that the proposed project, as described in this report and subject to the conditions of approval proposed herein, will not cause or significantly contribute to a violation of any AAQS or PSD increment.  However, the following EPA-directed stack height language is included:  "In approving this permit, the Department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in NRDC v. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification if and when EPA revises the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators."  A more detailed discussion of the required analyses follows.

6.2
Models and Meteorological Data Used in the Significant Impact Analysis
The EPA-approved SCREEN3 (screening model) and Industrial Source Complex Short-Term (ISCST3) dispersion models were used to evaluate the pollutant emissions from the proposed project.  These models determine ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  They incorporate elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISCST3 model allows for the separation of sources, building wake downwash, and various other input and output features.  A series of specific model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options.  Direction-specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfy the good engineering practice (GEP) stack height criteria.

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the National Weather Service (NWS) stations at St. Petersburg/Clearwater, Florida (surface data) and Ruskin, Florida (upper air data).  The 5-year period of meteorological data was from 1992 through 1996.  These NWS stations were selected for use in the study because they are the closest primary weather stations to the study area and are most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

For determining the project’s significant impact area in the vicinity of the facility and if there are significant impacts from the project on any PSD Class I area, the highest predicted short-term concentrations and highest predicted annual averages were compared to their respective significant impact levels.

6.3
Significant Impact Analysis

Initially, the applicant conducts modeling using only the proposed project's emissions at worst load conditions.  In order to determine worst-case load conditions the SCREEN3 model was used to evaluate dispersion of emissions from the combined cycle facility for three loads (50%, 75%, and 100%) and three seasonal operating conditions (summer, winter, and average).  Once the worst-case loads are identified, the applicant utilizes the ISCST3 model to evaluate impacts at these loads, and compares the results to the significant impact levels.  If this modeling at worst-case load conditions shows significant impacts, additional multi-facility modeling is required to determine the project’s impacts on the existing air quality and any applicable AAQS and PSD increments.

Receptors were placed along the fence line of the facility, which is located in a PSD Class II area, at 100-meter intervals.  They were also placed in the Chassahowitzka National Wilderness Area (CNWA), which is the closest PSD Class I area.  CNWA is located approximately 130 km northwest of the project.  The receptor grid for predicting maximum concentrations in the vicinity of the project was a Cartesian receptor grid that contained near field, mid field, and far field receptors with dimensions centered on the simple-cycle facility stack.  The inner portion of the grid had receptors at 100 m spacing out to 3,000 m.  A 250-m spacing was used out to 5,000 m;  and a 500-m spacing was used out to 15,000 m.  For predicting impacts at the CNWA, thirteen discrete receptors along the border of the PSD Class I area were used.  For each pollutant subject to PSD and also subject to PSD increment and/or AAQS analyses, this modeling compares maximum predicted impacts due to the project with PSD significant impact levels to determine whether significant impacts due to the project are predicted in the vicinity of the facility or in the CNWA.  The tables below show the results of this modeling.

Maximum Project Air Quality Impacts for Comparison to the PSD Class II Significant Impact Levels in the Vicinity of the Facility

Pollutant
Averaging Time
Max Predicted

Impact

(ug/m3)
Significant

Impact Level (ug/m3)
Significant Impact?

PM10
Annual
0.002
1
NO


24-hour
0.07
5
NO

CO
8-hour
0.65
500
NO


1-hour
5.23
2000
NO

NO2
Annual
0.011
1
NO

SO2
Annual
0.003
1
NO


24-hour
0.23
5
NO


3-hour
1.74
25
NO

Maximum Project Air Quality Impacts for Comparison to the PSD Class I Significant Impact Levels (CNWA)

Pollutant
Averaging 

Time
Max. Predicted

Impact at Class I

Area

(ug/m3)
Proposed EPA Significant Impact

Level

(ug/m3)
Significant 

Impact?

PM10
Annual
0.0003
0.2
NO


24-hour
0.009
0.3
NO

NO2
Annual
0.003
0.1
NO

SO2
Annual
0.0005
0.1
NO


24-hour
0.03
0.2
NO


3-hour
0.2
1
NO

The results of the significant impact modeling show that there are no significant impacts predicted from emissions from this project; therefore, no further modeling was required.

6.4.4
Impacts Analysis
Impacts On Soils, Vegetation, And Wildlife

Very low emissions are expected from this natural gas-fired combustion turbine in comparison with conventional power plant generating equal power.  Emissions of acid rain and ozone precursors will be very low.  The maximum ground-level concentrations predicted to occur for PM10, CO, NOX, SO2 and sulfuric acid mist as a result of the proposed project, including background concentrations and all other nearby sources, will be less than the respective ambient air quality standards (AAQS).  The project impacts are less than the significant impact levels, which in-turn, are less than the applicable allowable increments for each pollutant.  Because the AAQS are designed to protect both the public health and welfare and the project impacts are less than significant, it is reasonable to assume the impacts on soils, vegetation, and wildlife will be minimal or insignificant.

Impact On Visibility

Natural gas and low sulfur distillate fuel oil are clean fuels and produce little ash.  This will minimize smoke formation.  The low NOx and SO2 emissions will also minimize plume opacity.  Because no add-on control equipment and no reagents are required, there will be no steam plume or tendency to form ammoniated particulate species.  A regional haze analysis was performed which shows that the proposed project will not result in adverse impacts on visibility in the nearest PSD Class I area.

Growth-Related Air Quality Impacts

There will be short-term increases in the labor force to construct the project.  These temporary increases will not result in significant commercial and residential growth in the vicinity of the project.  Operation of the additional unit will require 2 more permanent employees, which will cause no significant impact on the local area.

7.0  CONCLUSION

The Public Service Commission has determined that a number of power projects will be needed over the next few years to meet the rising electrical power needs throughout the State of Florida.  This project is a response to predicted statewide and regional growth.  The proposed project has a small overall physical “footprint,” low water requirements, and among the lowest air emissions per unit of electric power generated compared to similar projects.

Based on the technical review of the complete PSD application, reasonable assurances provided by the applicant, the preliminary BACT determination, and the conditions specified in the Draft Permit, the Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations.  Jeff Koerner, P.E., is the permitting engineer responsible for reviewing the application, recommending the BACT determination, and drafting the permit.  Chris Carlson is the project meteorologist responsible for reviewing and validating the Air Quality Analysis for this project.
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